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Abstract 

Within the context of fierce competition, limited resources, and turbulent economies, large 
organizations are challenged to maintain agility and profitability. Enterprise Resources 
Planning Systems (ERPs) help organize, define, and standardize all business processes to 
effectively plan and control an organization, to capitalize on internal knowledge, and to seek 
external advantage.  
 
Despite a considerable body of knowledge about success and its influencing factors, 
individuals and organizations continue to be challenged in making use of this knowledge 
within their particular context, pushing implementation problems from the space of complex, 
to the wicked. The thesis critiques traditional programmed practices, enforced by largely 
prescriptive methodologies; contending that success in ERPs projects without careful 
examination and concise understanding for context, will continue to be a moving target. 
 
Design abilities in addressing wicked problems have already been established in different 
domains. Leaning on theories from design, organizational, psychological, and behavioural 
sciences, a design intervention framework was proposed to complement (augment) current 
practices, to facilitate the challenges faced during implementations. The conceptualized 
framework addressed the influence and properties of project space, project teams, and a 
refined pedagogical framework to introduce, enhance, and disseminate design knowledge 
within the organization, to effectively manage implementations’ complexities.   
 
The organizationally-intimate nature of the topic, required a research design that can 
ascertain an adequate account for the context-sensitive phenomena. Therefore, a qualitative, 
interpretive case study, undertaken within a novel research framework (integrating 
ethnography and action research, and refined through two pilots), was used to evaluate the 
efficacy, applicability, and feasibility of the proposed design framework. Multiple data 
sources—design boot-camp (thirty six design tools with sixteen participants), two pilot 
studies, nine interviews, direct and participants observations, audio-visual materials, and 
other documents—were collected, digitized, and analysed to interpret and triangulate 
findings. 
 
The emerged findings confirmed the fundamental role of design thinking in framing and 
resolving implementation issues, and validated the value of the proposed intervention 
framework in giving stakeholders and organizations the platform for positive engagement, 
the means to develop a nuance understanding (sense making) for own context, the ability to 
cultivate creative confidence in devising solutions within, and the resilience to retune this 
awareness at the speed of need towards a mindful organization. 
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Chapter One: Research Introduction  1 

1. Chapter One: Research Introduction 

1.1 Background 

This journey was set to explore the possible role of design and design thinking1 in facilitating 

complex Information System (IS) integrations, specifically, Enterprise Resources Planning 

systems (ERPs), as an example of inherently complex, cross verticals, and multi-functional 

system that aims to automate and support contemporary enterprise-wide processes, internally 

(within the enterprise), and externally (with clients and suppliers). 

1.1.1 Personal background 

Born and raised in a small village near the ancient city of Gadara2, on the top of a mountain 

overlooking the Jordan River, the Sea of Galilee, and the Golan heights, where tangible 

history, elegance, and close-blue-sky lived peacefully together. 

 

With a first-class honours degree in Graphics and Photography, the author was expected to 

pursue further learning path, but the thrill to start a practical career took over. His early career 

shifted from clay and pottery design, graphic design, to web design. During that time (late 

nineties), his employer happened to be one of the leading internet service providers in the 

region. Consequently, a major portion of the author’s work moved from print graphics to 

web design, interfaces, and systems. Internet connections were still slow (dial-up based), 

imposing many constraints, which influenced the author to look into computer science to 

learn more about optimizations, scripting, and web development, which overall was a turning 

point in his career. 

 

The author’s work in web development had an edge over the competition for not 

compromising on form, function, and usability. Within two years’ time, approximately 30 

                                                 
1 The term “design” is employed in this thesis in a number of ways; as a verb, a noun, a process, and even a 
heuristic; with the aim of improving a current situation into a preferred one. The concept is further detailed in 
Chapter 3. 
 
2 The Hellenistic-Roman town of Gadara; one of the Decapolis "Ten Cities” on the eastern frontier of the 
Roman Empire. 
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projects were completed, paving the way for a position at a leading Bank in the region, to 

guide a multi-departments’ project in collaboration with external vendors, to overhaul the 

electronic presence of the bank, and integrate it with an online back end system.  

 

The author then moved to Montreal, Canada to pursue a short program in electronic 

commerce in 2002, upon completion, he was hired as a lecturer for the same program. 

Enterprise Systems (ES) became more visible during the beginning of the century, vendors 

like SAP® and Oracle® provided alternatives for the web-jobs. Government agencies and 

large enterprises continued to demand consultants for developing and implementing ERP 

systems. Montreal being a North American hub for Information Technology (IT) consultancy 

service, the scarcity was obviously creating enormous opportunities. The author went for 

another technical diploma that was arranged by SAP® and LaSalle College to supply the 

critically needed expertise in this domain. Upon graduating, he worked for several 

implementation projects before moving to Melbourne Australia in 2005, for a Master’s 

Degree in Business ERP systems, a program that was also sponsored by SAP® and Victoria 

University of Technology, through which, the author became certified in different technical 

and business modules of ERP systems. 

 

Moving from one project to another, across public and private sectors, witnessing success 

and failure cases unfolding before his eyes, despite greatly improved systems (at the product 

level). Observing, living, and reflecting on terrifying mechanizations within these complex 

projects, and the high-stakes hinged on them, the author became frustrated with the situations 

faced during implementation projects and the ways used to influence their success.  In 2007, 

the author came across two books3 that gave him a thread to move forward, and for the first 

time, provided the means to truly understand his own narrative, in order to influence change 

at larger scale. It was time to go back to school again, this time though for a PhD, in a genuine 

desire to examine the possible role of design to help improve the situations within complex 

sociotechnical situations in ERP implementations and similar complex systems.  

                                                 
3 The Opposable Mind for Martin (2007);  and A Whole New Mind for Pink (2006). 
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The annotated Figure 1.1 below illustrated researcher’s initial view to the ERP dilemma 

within the organizations he worked for at the outset of this investigation. 

Figure 1.1- Researcher's early (2010) evaluation for what goes in ERP implementations 

The left side represents solution 

vendors or implementing 

partners view for the project, 

leading with an intensive 

prescriptive methodology 

synthesized from thousands of 

implementations, and referred to 

as the holly book that shall be 

followed for project salvations. 

External consultants (an 

expensive hire) are seen as 

messengers who guide an 

organization to the treasure box 

that contains the keys for success. 

The top middle part represents 

the organization as a planet, 

waiting to be powered by the 

ERPs solution. Wires are in place 

(as a software it is easy to install), 

though no power is possible due 

to wrong adapter (keys to success 

inside the treasure box next to 

critical success factors- CSFs). 

Beneath this planet, users (end 

users and local implementing 

teams) are crushed baring the 

heavy load of actually carrying 

on the whole project literally, or 

figuratively, often next to their 

regular day-to-day jobs/duties. 

The right part depicts top 

managements engagement or 

disengagement as they manage 

by proxy, known as steering 

committee, who keep trying for a 

successful formula to fit their 

context, in conjunction with the 

magic-wand like solution 

promised by vendors. 

Beneath the green golf course, 

lies a boiling volcano about to 

erupt if CSFs are not addressed 

properly, as it all adds up in a 

valuable capital wasted as 

symbolized by an open tab.  
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1.1.2 Problem narrative 

Upon further investigations, the author became aware of the true driving power that changed 

the SAP® landscape (as a product) in 2005 from an enterprise-closed (Client-Server) system 

known as R/34, into an extended Enterprise System, known as Enterprise Central 

Components (ECC), with much more flexibilities, functionalities, and extensibilities inwards 

and outwards within the world of the enterprise. 

 

Hasso Plattner, cofounder of SAP®—leaders in ERP solutions—established the Hasso 

Plattner Institute (HPI) for software systems engineering at the University of Potsdam in 

1998, to cultivate new talents in advancing the SAP® system, to meet the challenges of the 

new century. During a conference for the Illinois Institute of Design, Plattner (2007) revealed 

several years of suffering, that his large community of engineers were going through, failing 

to reduce the complexities of their systems, he said:  

 “…the project [to re-envision the system] failed completely… under my 

leadership;… the team was not able reduce the size of the system by taking parts 

away … engineers …clinging to the stuff they have done…we couldn’t reduce 

the numbers of business reports from 30000 to…about 3000… when in reality 

companies use about 200-500 reports depending on the size of the company!-

(1:40 – 3:05). 

….This is the crap developers, and engineers can produce, when they try to do 

the best design, and hope to cover all the requirements customers might have; 

the might is the problem; they don’t know exactly what customers wana have, 

and therefore they produce things—they can’t produce from inside out—and 

through it out in the world and hope they stick”-(3:10 -3:35). 

In exploring the technological advances that became available at the hardware level, he 

explained how they were forced to reconsider all previous design assumptions, strategies and 

                                                 
4 The "R" was for "Real-time data processing", number 3 indicated the 3-tier of database, application server, 
and client (SAPgui). 
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techniques that went into their previous systems. Intrigued by an article about the power of 

design, and what IDEO were doing for organizations (Nussbaum, 2004), Plattner 

collaborated with David Kelley5, and established a Design Services Team within his office—

as a Chief Executive Officer(CEO)—and appointed Matthew Holloway (a designer) with a 

mandate to help adopt a design thinking approach for product and service development. 

Elaborating on this mandate, Holloway (2007) explained: 

“Design services teams in the office of the CEO… it’s got a vision and a purpose 

to bring design thinking to SAP…. We want every developer of the company to 

have that [design thinking] skill, we don’t want it to be an exclusive thing just 

for designers to be able to do that...we want everyone in the company to be able 

to have that skill”-(0:35 -1:05) 

Plattner’s journey in experimenting with design thinking as part of strategic vision, which 

aimed for driving innovation for the ERP system as a product have paid off. Design services 

team were able to change the product architecture, producing as efficient and reliable 

solutions, but much easier, flexible and sustainable compared to its precedents. Built within 

a browser based platform (SAP Netweaver®), different business modules (Human 

Resources, Finance, Marketing, Sales, etc.) were fused within a single interface, operated by 

a customizable user-specific roles.  

1.1.3 Zooming out 

The challenges faced by many organizations nowadays are in constant shifts and growing 

complexities. ERPs as the descendant of Operations Research(OR) in the late seventies, has 

evolved to enable and sustain organizational competitiveness (Albadri & Dhabi, 2009), 

through a comprehensive, integrated, and seamless flow of information transcending the 

entire organization, to suppliers and customers (Hunton, 2003). Resorting to ERP systems to 

deal with these challenges has been very popular, and probably the ideal solution during the 

last two decades (Soja, 2006). However, the deployment, or implementations of these 

packages proved to be a real challenge from the infancy of these solutions (Gillooly, 1998), 

                                                 
5 Founder of IDEO, an international design and consulting firm based in California, USA. 
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to date (Bloch, Blumberg, & Laartz, 2012; Bort, 2013; Charette, 2013; Kepes, 2013; 

McDonald, 2012; The Standish Group, 2014). If design has evidently helped improve the 

architect and structure of the largest ERP system in the world (SAP®), can this (design) 

intelligence (Dorst, 2009) be extended down the solution path, to facilitate the processes of 

implementations?  

1.1.4 Design in the picture 

Martin (2009) assured that in corporations, people review past experiences and apply either 

inductive or deductive logic, to see whether a particular premise is true. Reliability—an 

embedded knowledge that has been accumulated through history and proven experiences—

always prevailed over Validity, which opens doors for exploration and prediction, but can 

only be validated in the future. 

 

A designerly way of venturing into novel solutions by proceeding with flexibility between 

heuristics and agile curious mind (Jenkins, 2008) is suppressed according to Martin (2009), 

once a reliability-oriented question “how can we prove this will work?” is asked by an 

authority figure. Putting more constraints and less room for new possibilities to occur, hence 

walking away from enormous opportunities that can be revealed should we have looked 

through a different lens (Friedel & Liedtka, 2007). 

 

ERP  environment seems to be an excellent cradle of what was describes as “Dysfunctional 

organizational cults” (Jenkins, 2008) that hinder the innovative process to say the least. The 

term ‘cults’ referred to the cultural values of inherent validity as they hardened to become 

unhelpful dysfunctional doctrines. Including but not limited to control, compliance and 

assurance, efficiency and cost cutting, risk avoidance, and rigorous process as salvation. For 

innovative solutions to emerge, dysfunctional cults need to be addressed first, to allow the 

room for a creative heuristic to work without threats. 

 

ERP system implementations seem to be confined to the reliable type of knowledge 

described earlier, which not only impairs the innovative lens, but almost prohibit exploration 

beyond a highly prescriptive methodologies set by vendors to plan, coordinate, and execute 
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complex countless implementation tasks. These methodologies (e.g. SAP AG, 2008) are 

claimed to be built according to an optimized knowledge, synthesized from thousands of 

implementations around the world, next to an intensive body of literature that discusses 

success and failure in ERPs. Despite all, about a third only of these systems are delivered on 

time, on budget, and with the sought functionalities (The Standish Group, 2009). 

1.2 Objectives and research questions 

Design transition from objects (products or artefacts), to objectives (actions, services, 

processes) has already been marked for years (Buchanan & Geertz, 2001; Krippendorff, 

2006; Poggenpohl & Sato, 2009). Design intelligence allows people to excel where many 

complicated issues seem impervious to solutions (Dorst, 2009), providing innovative 

solutions, and exploring uncharted domains outside the creative industry (Bullock & Vitor, 

2010; Du, Jing, & Liu, 2011; Y. Friedman, 2011; Luebbe, Weske, Edelman, Steinert, & 

Leifer, 2010; MacFadyen, 2014; Norton, 2012; Plattner, Meinel, & Leifer, 2010; Purdy, 

2014). 

 

Therefore, the overall objective of the present study is to investigate the possible role of 

design thinking in facilitating complex ERP system implementations processes; providing 

researchers, practitioners, and organizations with an intervention framework that can be used 

to explore, evaluate, and manage the sociotechnical complexity of similar projects. 

 

In order to achieve this objective, a review for the relevant literature is necessary to have an 

informed evaluation for what seems to be happening within these projects, to propose and 

evaluate the envisioned role of design in such context. 

 

Therefore, the present research is formed of different levels of inquiry: 

 

i. Understanding the nature of problems in ERP system implementations, from 

its roots in OR, to its contemporary state (Chapter 2, and 3).  

ii. Understanding the nature of design and design thinking (Chapter 4).  
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iii. Proposing and evaluating a design intervention framework to be evaluated 

within the defined ERP context (Chapter 5, 6, and 7). 

iv. Understanding the influence of localized Middle Eastern Arabic (MEA) 

cultural issues in either accelerating or prohibiting the proposed role (Chapter 

7, and 8). 

 

These levels are highly interconnected. While level (I) is an investigation in itself, it forms 

the guiding approach in researching and addressing level (II). Both levels then provide the 

context, substance, and nature for level (III) to materialize, which upon empirical evaluation, 

shall provide the means to address level (IV), to demarcate external influence on the overall 

processes, when compared to international mainstream. 

1.2.1 Research questions  

Ultimately, the present research is therefore set to answer the following questions: 

 

1. What aspects of complexity in ERP systems can be identified and addressed? 

Considering the blend of social, technological and organizational challenges of 

contemporary ERPs projects, an array of volatile dynamics of change continues to 

push the organization in different directions. Therefore, the literature on ERPs 

implementations is critically assessed to identify the prevailing themes that should 

inform this work with specific areas of interventions. 

 

2. What cultural and organizational settings are most relevant for a design 

intervention to be effectively deployed within an ERP project? 

Design and ERPs implementations processes are usually unpacked within two 

different settings (cultural, organizational, and even psychological). It is paramount 

to understand this distinction, to lay the ground for a design intervention to be 

effectively deployed.  

 

3. How does design help the host organization and teams facing the daunting 

challenge of ERP implementation? 
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To successfully establish the case for design, and design thinking, the value of 

design needs to be explicitly interrogated within this particular context. Departing 

from the very nature of design and implementation processes, a formulated 

proposition as an espoused-theory is to be empirically evaluated. 

    

4. What are the most influential factors for a design intervention within MEA 

culture? 

Organizational cultural settings are usually interacting with a larger set of variables 

that goes beyond the boundaries of the group. MEA business culture will be 

examined to infer any possible distinction from its western counterparts in terms of 

supporting and adopting a designerly approach within their organizations. 

1.3 Organization of the thesis 

The present study is organized as follows: 

1.3.1 Chapter Two: The Emergence of Wicked Problems 

Starting with the roots of modern ERPs, Operations Research and organizational studies were 

reviewed, highlighting the milestones that shifted the focus and discourse of these. The 

contextual narrative traced the evolved nature of OR problems, from hard, but normal 

problems, to the emergence of Ill-(defined, structured, posed), messy, or wicked problems 

that demand new methods to be applied towards their resolutions. 

1.3.2 Chapter Three: Enterprise Resources Planning Systems 

The evolving nature of ERP systems from their inception to contemporary date is covered to 

develop a thorough understanding of the premises, values, and challenges of these systems. 

 

A special attention to the implementation challenges was given for the purpose of the present 

research, including but not limited to success models, implementation approaches, and an 

updated review for the prevailing success factors. The objective is to evaluate specific aspects 



 

Chapter One: Research Introduction  10 

of complexities that may or may have not been addressed properly in research, but would 

nonetheless form the main areas to be evaluated further on. 

1.3.3 Chapter Four: Understanding Design Thinking 

This section of literature review addresses the notion of design thinking within the last few 

decades, and the paradigm shift in design, from objects to objectives. The section critically 

assess the literature to define what design thinking is, who is doing it, how it is done, the 

problems it can address, and how it is being applied. This understanding is critical for 

informing and shaping a design intervention framework (methodologically and systemically) 

to assist ERPs implementing teams in addressing the identified areas of complexity. 

1.3.4 Chapter Five: Design Intervention Framework 

Findings from the previous chapters are synthesized to articulate a refined set of questions 

that informed the conceptual development of a design intervention framework, deployed 

within a purposefully selected case study, that exemplify the typical complexities identified 

and addressed in this research. A diverse body of literature is covered to substantiate the 

theoretical foundation of this framework, developed to include three different parts: 

 

- Project space (design space), addressing the physical, psychological and virtual properties 

of the organization, to support the processes of both design and ERPs implementations. 

- Project teams (design team), addressing professional and psychological properties of 

implementing teams. 

- Design transformation framework (Attitude, Aptitude, and Amplitude), as a pedagogical 

process for design knowledge to be acquired, enhanced and disseminated across the 

organization. 

1.3.5 Chapter Six: Research Methodology 

In this chapter, the philosophical underpinnings that guided the conceptual and practical 

discourse of this study, including research strategy, design, structure, data collections, 

analysis and interpretations of data is discussed. 
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An interpretive qualitative approach within a case study strategy was adopted as the most 

appropriate for this investigation, to enable the emancipation of contextual realities within 

complex sociotechnical ERP implementations. The previously developed proposition 

(represented by a design intervention framework) is refined with couple of pilot studies to 

fine-tune some of the issues identified earlier as concerns for the research community. 

Particularly Attitudes and Aptitudes (design expertise) within the design transformation 

framework. 

1.3.6 Chapter Seven: Data Analysis and Findings  

The chapter presents preliminary findings emerging from the two pilot studies, followed by 

main findings emerging from the primary case study.  

The primary case findings are organized in two main categories: implementation success 

factors within business, organizational, cultural and behavioural themes; and the identified 

design thinking related themes emerging from participants’ materialized artefacts, 

interactions, and solutions, and concluding with the larger strategic influence traced for 

design within this study.  

1.3.7 Chapter Eight: Discussions 

This chapter covers the discussion and interpretations of the reported findings in relation to 

the previously discussed literature, but in conjunction with the present research objective, to 

illustrate the answers proposed for research questions. 

 

A consistent analytical approach was followed in discussing findings, with the core elements 

of the design intervention framework in mind. Related findings to ERP implementation 

practices are discussed first, preceded with that of relevance to efficacy, credibility, 

dependability, and applicability of the proposed framework. The mechanism of influence of 

design is inferred from findings related to project space and project team to substantiate the 

proposed framework as a core for a theory for design intervention, which can be extended to 

similar sociotechnical complex situations. 
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Cultural contextual issues were particularly highlighted in this investigation, to present a case 

of inference and comparison between a Middle Eastern Arabic settings, with that of an 

international mainstream setting. 

1.3.8 Chapter Nine: Conclusions 

This chapter includes a review for the conclusions drawn from this research. The most 

important findings are summarized first, followed by the contributions extended to 

knowledge (theory and methodology) and practice. The chapter then highlights research 

limitations and concludes with future research directions set in light of discussed outcomes. 
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2. Chapter Two: The Emergence of Wicked Problems 

2.1 Introduction 

This chapter addresses the emergence of wicked problems during the second half of the last 

century. Contemporary organizations are faced daily with new breeds of challenges that are 

extremely hard, or beyond complex. The challenges are fuelled by many factors including 

but not limited to turbulent markets, advanced technology, globalization, environmental, and 

social policies. 

 

Although not as entangled as they are today, these kind of challenges have evolved within 

different domains, scopes, natures, and influences since the dawn of philosophy. Their 

phenomenal manifestations in modern history was tagged using different identities like ill-

[structured , defined, or posed] problems (R. Mason & Mitroff, 1973; Newell, 1969; 

Reitman, 1964), messes (Ackoff, 1979b), or even social messes (Horn, 2001), while referring 

to situations that escalate beyond regular, tamed, or hard problems. Wicked problems 

(Simon, 1973) described the clearest manifestations for these situations, due to Rittel & 

Webber's (1973) detailed identifications, allowing researchers and practitioners a chance to 

understand and deal with them, despite warnings about the limitations of an effective 

resolution. 

  

To maintain a clear understanding for these terms within this investigation, the work of 

scholars and practitioners in OR among other related fields (management and organizational 

studies) were reviewed to trace the contextual and ideological birth of these problems, and 

how they are linked to the problematic situations experienced within ERP system 

implementations. 

 

Without going deeper in the history of philosophy, an abstraction for the concept ‘problem’ 

is discussed first in plain normal sense, before moving towards the evolved, entangled 

situation of wicked problems. 
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2.2 The ‘problem’ concept 

From a linguistic point of view, Oxford Dictionary (Online Edition) defined ‘problem’ as a 

“matter or situation regarded as unwelcome or harmful and needing to be dealt with and 

overcome” (Oxford Dictionary, 2012, sec. 1). In business literature however, the common 

definition of "problem" refers to a gap, difference, or discrepancy between how things are, 

and how they are desired to be (Bartee, 1973; Gerald, 1988; Reitman, 1964). 

Notwithstanding that the mere gap between current and desired state is not sufficient to 

constitute a problem (Agre, 1982; Gerald, 1988), at least not without considering the 

obstacles, impediments, or the barriers that may prevent the transition of that situation into a 

preferred one. 

 

Managers in their daily discourse confront different kinds of events and react to them 

accordingly (Weick, 1983 as cited in Landry,1995). Problems emerge when these reactions 

fail to resolve the identified issues. Landry (1995) argued that the concept of “problem”, 

even though deeply rooted in the history of philosophy, and as pivotal it may be to business 

and management studies, it was still in need of “elucidation”. He therefore, suggested a 

framework of four interrelated conditions that he called Land Marks (LM) to signal the 

existence of a problem, from LM1: framing the problem based on previous, current, or future 

occurrences; to LM2: the judgment of intervention and capabilities of resolving the problem; 

then LM3: The intention of resolution and committing resources; and finally, LM4: the 

uncertainty to suitability and deployment of actions.  The existence of these landmarks 

triggered the search for solutions, with a commitment to act upon; a process that underlines 

the fundamental circular link between knowing and acting. 

 

Landry (1995) highlighted the important contribution of OR towards this concept, where 

many business activities were essentially classified into particular issues that were malleable 

to different scientific treatments (Preston, 1991). The following sections look back at how 

these problems have evolved from this classification, to defy structured treatment or 

resolution. 
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2.3 Operations research (OR)  

After the World War II (WWII), OR became the theoretical melting pot that preserved and 

advanced the scientific knowledge during the war (Watson, 2010). Coupled with intense 

manufacturing across many industries, it was increasingly creating more divisions and 

subdivisions of groups and managers to plan, supervise, and control the operations of an 

organization. 

 

Within these different segments, scientists found a fertile field to apply varied scientific 

methods and theories (Churchman, Ackoff, & Arnoff, 1957, p3-4), to help managers solve 

what soon became known as an executive problem, like forecasting and inventory for 

example, and how to optimize stock levels to have different divisions’ (finance, production, 

and marketing) objectives—which are often contradictory—met. Making predictions and 

preparedness as the two dominant objectives of OR. 

 

The basic discourse that was observed in a typical OR practice, according to Ackoff (1956), 

took the following steps: 

 

1- Formulating the problem. 

2- Constructing a mathematical model to represent the system hosting the problem, in order 

     to investigate the effectiveness of its function through a set of variables, among which, 

     at least one must be controllable. 

3- Deriving a solution from the model by finding the value of the controllable variables. 

4- Testing both model and solution, to evaluate predictions versus reality. 

5- Establishing control over the solution by defining the tipping points of these variables. 

6- Putting the solution to work. 

 

OR activities were initially developed in the UK in the 1940s, within a military context first, 

but soon after crossed to business and industry. It was quickly picked up by US scientists as 

a field concerned with improving the efficiency of operations and organization functions. 

Relying heavily on modelling, statistical analysis, and mathematical optimization 
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(Churchman et al., 1957, p3)  meant that the work was largely performed by mathematicians 

and physicists, leading to an accelerated development of OR after the end of WWII, to be 

regarded as a well-established science with specific methods and procedures (Ackoff, 1956;  

Kirby, 2003a). 

 

Highlighting the most influential figures of the field, Kirby (2000) refered to Patrick Blackett 

as the father of OR in the UK for his contributions to the field since its inception. In the US, 

Kirby (2003b) mentioned two key names behind the establishment and diffusion of OR as a 

field of interest, Philip Morse in the US military, who’s efforts are thought to have led to the 

adoption of OR as worthy university-level discipline; and Russell Ackoff, first PhD student 

of Churchman, who is also believed to have advocated and diffused OR beyond the US in 

the late 1950s, and the UK through the first international conference on OR, that was held at 

the University of Oxford in 1957. 

 

During the 1960s, OR became widely accepted in academic, scientific, and managerial 

circles (Ackoff, 1979b). Researchers from different fields (industrial engineers, behavioural 

scientist, and logicians) joined the field in efforts to enrich their sectors with fresh treatments 

or perspectives, producing new interpretations and representations to particular functions of 

operations, which were often discussed within certain degrees of agreement among OR 

originators (mathematicians and physicists).  Consequently the focus of OR took a wider 

perspective, from the particular matter of operations, to a range of issues that covered 

consumers and organizational behaviours ( Ackoff, 1956).  This shift is believed to have 

marked the beginning of a departure from the domain of pure scientific rationale, to a larger 

societal framework with interest in social policies and planning issues.  The lack of problem 

definition driven by environmental changes (political and social), led to different 

perspectives being adopted by new players from inside the organization, and new sets of 

demands pushed by stakeholders (customers, community, governments, policies etc.) from 

the outside.  Thus, within this particular context, new breeds of problems started to emerge. 
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2.4 Ill Structured problems 

The concept surfaced during early efforts for developing an algorithm—early Artificial 

Intelligence system (AI)—called the General Problem Solver (GPS) in 1957, to serve  as a 

universal problem solving machine (Newell, Shaw, & Simon, 1958; Newell, 1969). The GPS 

responded to growing demands to use information systems for capturing repeated problems 

and their solutions, in order to aid managers to respond quickly and swiftly to these problems. 

 

The perceived nature of these attempts was closer to a Decision Support System (DSS) in 

function and objectives, at least in guiding managers during a decision making process. 

Nonetheless, during such time, there was no clear distinction yet between “problem solving” 

and “decision making” concepts due to their diverse use, causing a large overlap in their 

mental and cognitive processes (Gerald, 1988). In principle, the GPS was supposed to solve 

any sufficiently formalized problem (e.g. factoring a quadratic equation, solving a puzzle or 

traversing a maze etc.), which was the nature of early problems in OR, as normal or formal 

problems with known structure and definition. 

 

According to Simon and Newell (Newell, 1969), the GPS worked with any problem that 

satisfied the following conditions: 

 

Can be described in numerical variables. 

Have a defined objective (maximization of profit or minimization of cost). 

Fits within existing computational models. 

 

Problems with residual definition (which did not meet such criteria) were consequently 

regarded as Ill-Structured problems (ISP) that the GPS could not solve. They were left to 

human’s intervention, despite Newell and Simon ambitions to further develop AI solutions 

able to work on these problems as well. 

 

Reitman (1964) provided further discussion about what he called ill-defined problems, with 

more focus on problem structure and the nature of the constraints. This was followed again 
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by Newell in developing the relation between problem structures and solving methods, 

reusing the term ISP instead (Simon , 1973), where the vague boundaries between Well 

Structured Problems (WSP), and ISP continued to be clarified. 

 

In light of the new discussions, Simon (1973) improved the identifying characteristics of an 

ISP as one that has the following characteristics:  

 

Definite criterion to test proposed solutions and processes to apply criterion. 

Clear problem space represented by different stages (from problem definition to goal) 

Attainable stage changes. 

Knowledge about the problem can be represented in different spaces. 

 

Simon’s focus was on the state-transition for the ISP within the GPS. He argued that almost 

all problems are best perceived as ISPs, but they move to the WSP space during the process 

of identifying their distinct properties. Simon’s influence on the theory and philosophy of 

design research will be further discussed in the third chapter where the design pivot of this 

research is discussed. 

 

The discussion of ISP and WSP has found its way to different disciplines that have identified 

with the concept, not just ISP but also ill-defined domains and/or spaces. Subsequent 

definitions varied based on the discipline and the questions asked by the authors (see for 

example Goel, 1992). 

 

A recent treatment to the identification of the ISPs(Ashley & Pinkus, 2004; Lynch, Ashley, 

Aleven, & Pinkwart, 2006) suggested that they: 

- Lack a definitive answer. 

- Resolution depends heavily on conception. 

- Solving problems requires retrieving relevant concept that should then be mapped to 

the task at hand. 
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This is still largely influenced by Simon’s work, except for an observation that researchers 

were inclined to use the definition of what they knew as well-defined, well-structured, or 

well-posed problems to set the identifying criteria of the known, which would then dictate 

the opposing or residual situations of the unknown as ill-defined, ill-structured, or ill-posed 

problems. 

2.5 From operations research to system thinking 

During the late sixties and beginning seventies, a common realization became evident among 

the most prominent in the field; though influential, OR dealt only with parts of the 

organization or systems, when interoperability of these parts what really matter (Ackoff, 

1971, 1973b; Churchman, 1967, 1968; Day, 2007). Managers found themselves involved in 

many different fractions in the organization, which could not be viewed without its human 

and sociological factors, as a result they did not fit the narrow scope of an executive problem, 

where OR methods (mathematical modelling) used to work. 

 

Modelling in OR has had a specific role in aiding human know-how, devising the unknown 

in views of what is already known or given. In his comments on the function and value of 

modelling, Weinberg (2001, p. 28)  noted that:  

"Every model is ultimately the expression of one thing we hope to understand in 

terms of another that we think we do understand. The chain of reasoning may be 

a hundred logical steps or a single analogical leap, but always ends in terms of 

some primitives that we agree among ourselves not to question further. For a 

science to have explanatory "power," this set of primitives must be neither too 

large nor too small.” 

Has OR used a “too large” portion of this undisputed/primitive logic of modelling? Ackoff 

(1979a) affirmed this was the case. This was also fuelled by the wide spread of quantitative 

methods in business, engineering, and other schools. In Ackoff’s view, models were merely 

simplification of reality, but “an optimal solution to the model, is not an optimal solution for 

the problem, unless a model is a perfect representation for the problem, which it never is” 
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(Ackoff, 1979b, p. 97). This obsession in techniques was contextually naïve, for not being 

able to account for emerging variables that are neither quantifiable nor predictable. An 

approach that may have led to preparing perfectly, for an imperfect prediction, which was 

cited as one of OR deficiencies. 

 

Management Information Systems (MIS) were argued to have complicated the scene during 

that time. These systems were increasingly deployed as tools of control for management, but 

have deviated from their original scope as an executive assisting tools in the decision making 

process, to an executive bombardment of information.  According to Ackoff (1976, p. 148), 

MIS unfortunately, failed to fulfil their objectives of filtering (of irrelevant information) and 

consideration of importance and priority. 

 

Late seventies, therefore witnessed unbalanced focus on the survival and stability of OR 

instead of development and innovation, which led to its decline. The responsibility was 

shared among academics and relevant professional societies including those who initiated 

both, as affirmed by a trenchant article “The Future of Operational Research is Past” 

marking his disillusion with the course and conduct of OR at the time (Ackoff, 1979b, p. 94): 

I hold academic OR and the relevant professional societies primarily responsible 

for this decline and since I had a hand in initiating both, I share this 

responsibility. By the mid 1960's most OR courses in American universities were 

given by academics who had never practiced it 

Ackoff (1979b) indicated that academics and practitioners were obsessed with the techniques 

of mathematical modelling and algorithms that worked within their imagined realities but 

were indifferent to the changing demands of the industry. Despite the increased dispersion 

of OR professionals to various corporate functions Hall and Hess's (1978) reviewed some of 

the complaints and critiques directed at OR and Management Science in general; Ackoff 

(1979a) refuted the treatment rationale of the authors, mostly their discussion about the 

relationship between academic and non-academic practitioners, which in his view, was 

projected as the only thing found wrong in OR.  
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Ackoff (1979b) however, detailed the deficiencies of OR—as seen by one of the pioneers—

that led to its decline as being related to the very core of OR.  In his view, OR paradigm, 

functions and techniques have all failed to account for the significant changes in the 

environment of the system.  

 

For the resurrection of OR, Ackoff (1979a) noted the changes that must be applied to the 

new practice, arguing for the shift from predict-and-prepare paradigm to design a desirable 

future for the organization. This was a complete change from problem-solving orientation, 

to one that should focused on planning for, and design of systems.  He maintained that 

problem solving is embedded within the planning efforts, and to do that, he argued for the 

following operating principles to be adopted: 

 

1. Participative principle: within an interactive paradigm, the core benefit of planning 

comes from engaging in it. Hence no one can plan effectively for another one, which 

means anyone affected by a plan must be involved in planning, a process that emerge 

as a vital product of this engagement, within which, management taking the planner’s 

role is facilitating not prescribing the planning process. 

 

2. Continuity principle: planning should be carried in a continuous momentum to be 

actively responding to unexpected events, or in lights of new knowledge that can only 

become understandable through implementation of plans. If planning benefits 

materialize by engaging in one, planning should be a continuous process. 

 

3. Holistic principle: planning should simultaneously and interdependently cover all 

units. Planning for one level cannot be effective without involving all other levels. 

Problems or opportunities at one level, maybe dependent on variables of another 

level. This principle in effect became the neither-nor alternative of prevailing 

practices (top-down or bottom-up). 
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Ackoff continued to discuss this new approach within the context of interactive planning, 

but the holistic approach is believed to have led to the larger concept of systems thinking. 

During an interview (Day, 2007, 3:59 - 5:32), he reflected on his journey: 

…the switch from what was called operational research to system  

orientation came in the late 70s, and early 80s; the problems that were arising 

simply could not be solved by taking care of the parts, actually we found that you 

could improve parts of the corporation and destroy the whole, by improving the 

parts. So we have to consider the whole down to the parts, not from the parts up 

to the whole; that is called synthetic thinking as opposed to analytic thinking. 

 […] in synthetic thinking [putting things together] you are not trained in it…and 

just as research and experimentation is the paradigm for analytic thinking, 

Design is the paradigm for synthetic thinking...this, putting things together not 

taking them apart, one has to understand the whole, before he can understand 

the function and needs of the parts, you cannot treat the parts as independent 

entities; the importance of the parts lies in the way they interacts, and not on how  

they act taken separately -(3:59- 5:32) 

The explicit notion that design—as the paradigm for synthetic thinking (in putting things 

together as interacting systems) is a complement for analytic thinking (taking things apart, 

to be viewed independently), is precisely the argument carried forward in the present work.  

The approach will be developed in Chapter 4 on design thinking, particularly in relation to 

its viability, at least, as an underutilized approach to assess different kind of challenges 

including, but not limited to, ERP systems implementations. 

 

Ackoff’s holistic thinking can be seen as a natural conclusion for two decades of interest in 

corporate culture, with improved awareness for human factors. An organization became seen 

as a corpus with a management head, instead of a chief executive officer (CEO). Foremost, 

it was rather the need within the organization to employ new methods that can move it 

forward through the uncharted scenes, saturated with social complexity, composed of layered 

systems of problems to be resolved. 
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This holistic thinking effectively brought to light the nature of larger scale and highly 

interdependent situations, or messier challenges that Ackoff (1979a) literally called 

“Messes”. 

2.6 Messes  

As traced so far, an executive-problem has grown out of its controlled concept into a larger 

whole situation, with a wide social frame and different dynamic factors.  In this context, 

problems became neither well defined nor predictable, they were dilemmas (Ackoff, 1994, 

p. 8). 

 

Ackoff (1979b) introduced the concept of messes—also called Social Messes (Horn, 

2001)—as a closer understanding to the emerging interdependent, interconnected, and 

deeply complex issues that could not be described as problems, but rather entangled messes. 

A mess is a system of problems, where problems are just the extracted abstraction 

representing the best analysis possible. Ultimately, the way to manage messes lies not in 

problem solving, but rather in managing these messes, which requires planning (Ackoff, 

1981). This kind of planning was discussed earlier in Tocher (1977) and Rosenhead’s (1978) 

work, while reflecting on the discourse of OR and the paradigm shift to systems thinking (as 

cited in, Ackoff, 1979b).  Shortly after, it was refined by Ackoff and colleagues at The 

Wharton School, through the Social Systems Sciences (S3) program, where the search 

continued for new methods to equip professionals with the right thinking strategies to 

confront these challenges. 

 

The new approach to these messes (as illustrated by the S3 group) has evidently marked the 

shift in scoping these issues, as they manifested across all disciplines. Apart from re-

addressing the conditions for concluding a problem, the S3 group has identified primarily 

three approaches “to mess management, hence to planning” (Ackoff, 1981, p. 22), these 

were: 
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- The Clinical Approach 

Mess Resolving:  to take an action that satisfies and suffices—good enough—based heavily 

on previous experiences, trial and errors, and subjective judgment. This approach was used 

by most managers while dealing holistically with the systems containing the messes, with 

survival as the main objective. 

 

- The Research Approach  

Mess Solving: to take an action that optimizes—best possible outcome—based extensively 

on mathematical models, experiments, and observation. This was mostly used by 

management scientists and technically flared managers, while analysing a mess to define its 

interconnected parts, minimizing interactions between these parts, to be treated separately 

and relatively independently (typical OR approach); an approach that was employed to thrive 

not to survive. 

 

- The Design Approach  

Mess Dissolving: is to change the nature and/or the environment of the encapsulating systems 

to rather idealize and improve the surroundings of the problem, to bring it closer to a desired 

state. This approach as “a synthesis of the clinical and research approach” (Ackoff, 1981, p. 

24) presented a structured process of five phases to describe the concept of planning: 

 

1. Formulating the mess: capturing main properties of the mess. 

2. Ends planning: set the ideals (goals and objectives) of the desired state. 

3. Means planning: possible ways to bridge the gaps between current and desired state 

including policies, procedures, projects etc. 

4. Resource planning: determination of resources (people, materials, money etc.) 

required by the selected means. 

5. Design of implementation and control: monitoring and execution to made decisions 

on who to do what, where, how, and when.  

 

The design approach was obviously the preferred choice for the group as concluded by 

Ackoff (1981), for the expanded focus on the individual qualities of the design 



 

Chapter Two: The Emergence of Wicked Problems  25 

planner/manager as a generalist, that can be a humanist as well as a scientist, to be able to 

dissolve the faced problems. An argument that he continued to promote for decades to come 

with tens of published articles in education, management studies, and design (Johnston 

Library, 2012). 

 

Ackoff's (1981) point is of particular importance for the present research for two main 

reasons: 

 

1. It represents the second main call after Simon's (1969) for design and designers to 

play a vital role outside the boundaries of design. 

 

2. It is one of the earliest papers that discussed the scope of what later came to be known 

as ERP systems, which grew out of the primitive Materials Requirements Planning 

systems (MRPs), both of which have embodied original OR, but with an awareness 

to the importance of the planning concept outlined in the previous sub-sections of 

this chapter.  

 

Both ideas are addressed in further detail in following chapters, while reviewing the 

development of ERPs, and the evolving role of design during the last few decades until it 

was claimed to be the practice of transdisciplinarity (Jonas, 2011). 

2.7 Wicked problems  

Almost concurrently to Ackoff and Churchman’s thinking during the 1960s and 1970s, Horst 

Rittel, a mathematician and design theorist, co-founded the Design Methods Movement 

together with Christopher Alexander, Bruce Archer and John Chris Jones. 

 

The Design Methods Group introduced a range of techniques (Buchanan, 1992; Rith & 

Dubberly, 2007) including the concept of “Wicked Problems”.  This was similar to Ackoff’s 

messes in the fact that planning, rather than problem solving, was identified as the way 



 

Chapter Two: The Emergence of Wicked Problems  26 

forward to deal with the complexity, ambiguity, and interdependent dynamics of non-

formalized problems. 

 

Rittel  and Webber (1973) detailed the unique characteristics of wicked problems to have 

them distinguished from regular problems. In doing so, they presented a better applicable 

scope, compared to the inversed or residual definition that was used to identify ill-structured 

problems.  While discussing the mandate of planning and planners in dealing with the 

emerging social problems that are inherently wicked, they noted that professionals (planners) 

were almost misled into believing that their classical paradigm of science and engineering 

was equally applicable to social problems, which cannot be solved, but rather re-solved over 

and over again. 

 

The first generation of system engineering (as practiced by OR) approached the scope of 

planning by organizing their processes in distinct phases of study, analysis, and synthesis, 

for a solution to emerge. The same concept still persists as a common practice within most 

project management methods, which follows a water-fall model (Curtis, Krasner, Shen, & 

Iscoe, 1987). These solutions are only “operational” when a problem is defined or tamed. 

The second generation approach for planning, was moved towards a participatory process, 

where an image of the problem gradually emerges as a “product of incessant judgment, 

subjected to critical argument” (Rittel & Webber, 1973, p. 162). 

 

Wicked Problems were first described during the 1960s (Buchanan, 1992; Churchman, 1967) 

but it was not detailed until 1973, when Rittel  and Webber (1973) discussed the wickedness 

of emerging social problems. Their article, Dilemmas in a General Theory of Planning 

named ten properties to identify wicked problems from hard, but ordinary problems. These 

characteristics are briefly reviewed next to summarise the nature of contemporary 

challenges, like ERPs implementations.  

 

1. There is no definitive formulation of a wicked problem. 

To describe a wicked problem sufficiently, one has to develop a conceivable solution. 

Understanding and solving the problem are concurrent to each other, finding the problem is 
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finding the solution. Hence “formulation of the wicked problem is the problem" (Rittel & 

Webber, 1973, p. 161).  

 

2. Wicked problems have no stopping rule. 

The search for answers and/or interventions does not stop. There is no clear criterion to judge 

when, or if a solution is found compared to math-puzzles. The work on a wicked problem 

stops when a project is out of fund, out of time, or has reached a good-enough, satisfactory 

state. 

 

3. Solutions to wicked problems are not true or false, but good or bad. 

A qualified mathematician can judge a proposed solution for an equation to be true or false. 

But choosing the right solution for a wicked problem is based on collective judgment of 

different qualified planners, who differ in their views based on group or personal interests 

and values. No one has the power to set the true-or-false guidelines, they merely accord on 

“good or bad”, “better or worse” or simply “good enough” (Rittel & Webber, 1973, p. 163).  

 

4. There is no immediate and no ultimate test of a solution to a wicked problem. 

Any interaction with the problem will change its properties, yielding waves of  

consequential situations, over an undetermined time-frame. Theoretically, a full appraisal for 

a solution can only be measured when all waves of repercussions have run out. Even then, it 

is almost impossible to measure the effects on lives, materials, products or any other 

constituent of the solution/system.  

 

5. Every solution to a wicked problem is a “one-shot” operation. 

Because there is no opportunity to learn by trial and error, every attempt counts significantly.   

Once an action is taken towards a solution of a wicked problem, it generally produces 

irreversible consequences. The problem itself will not remain the same, or within the 

boundaries of that known stage, it would be anew, with different features and implications. 

Building a highway for example, with the impact it may have on the city and thousands of 

lives, cannot be reversed or undone once found unsatisfactory. 
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6. Wicked problems do not have an exhaustively describable set of potential 

solutions. 

There is no clear set of permissible operations that can be incorporated into the plan.  In a 

chess game, one can account to all moves and situations that can happen, not so in a wicked 

problem. The search for solutions reveals a wider range of potential interventions, but a host 

of other solutions are never explored. Therefore, it cannot be argued that all possible 

solutions have been identified, hence, selected actions are determined by the capabilities of 

exploring ideas, trust between the stakeholders, and realistic judgment on what solution to 

pursue. 

 

7. Every wicked problem is essentially unique.  

The problem is novel, with no precedent or class. Experience can sure help, but largely 

depends on the collective intelligence of the team formed to deal with the problem in hand. 

 

8. Every wicked problem can be seen as a symptom of another problem. 

The root and causes of the problem is not one, they are entangled and interplaying. What 

appears to be a cause, is actually and simultaneously an effect. Layered factors like cultures, 

experiences, languages, and even job roles create levels of interdependent complexities that 

cannot be understood inseparably from each other. 

 

9. The existence of discrepancies in representing a wicked problem.  

The problem is interpreted in as many different ways, as the number of stakeholders 

involved. A natural consequence to the same factors mentioned in previous point.  

 

10. The planner has no right to be wrong. 

Adverse consequences are hinged on problem solvers’ efforts in dealing with wicked 

problems, the stakes are too high to go wrong, which adds more criticality to the situation. 

 

For the contextualization of this concept, it is necessary to note that the underpinning science 

for Rittel & Webber's (1973) article was that of  Kuhn (1962) that highlighted the distinction 

between normal and revolutionary science that is not grounded in routine, convention, or 
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precedent. Rittel borrowed the term “wicked” from Karl Popper, but with a different social 

context (Buchanan, 1992). In his treatment to the wickedness of social policy issues, he was  

an early adopter for Kuhn’s notion of revolutionary science (Wexler, 2009). 

 

These debatable notions of scientific and non-scientific, or disciplinary versus non-

disciplinary methods, are still very much alive among academic and practitioner circles 

discussing adaptability, suitability, and merits of one versus the other. What is relevant from 

this debate here, is that in order to dissolve, resolve, solve or even understand contemporary 

challenges within ERPs implementations, a balanced approach of different paradigms must 

be in effect.  

2.8 Discussion 

It seems that the way contemporary problems are defined can to be traced to theories from 

the last century. The only difference is the rapidly growing complexities within the 

operational contexts of organizations, fuelled by advances in communication and 

information technologies.  

 

Regardless of their description (ill-structured, messy or wicked problems), contemporary 

organizational problems including ERP implementations share the common characteristics 

of being highly interconnected, arising from complex situations, and certainly crossing the 

disciplinary boundaries to defy a confined problem solving model. They are invariably 

wicked problems (Beinecke, 2009; Churchman, 1967; Conklin, 2005; Machado, Verghese, 

& Peltola, 2014; Marback, 1988; Weber & Khademian, 2008) that demand constant 

redefinition and resolution in different ways over time (Coyne, 2005), to achieve a satisfying 

desired state. 

 

Despite a rich literature on the nature of these problems explaining their unique 

characteristics, the strategies offered for organizations towards possible solutions are limited 

to high level abstractions. Little, if any, can be found about a practical framework to aid 

organizations in identifying and following specific techniques that may evaluate their own 
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problems as they continue to emerge with different and new properties. This explains why 

the most pressing issue with wicked problems is not whether they can be resolved, or how 

many times they have to be resolved, but rather the fact that they entail a host of viable views 

and ways to intervene, with certainly different consequences to each stance. 

 

For an organization to embark on a proper strategy, the analysis should take a 

transdisciplinary approach (i.e., goes above and beyond the disciplinary boundaries), that is 

holistic and participatory to improve understanding of the issues at hand.  Such an approach 

may pave the way for a collaborative and effective engagement for all parties to draft, 

execute, and revise the set of permissible actions to address these challenges, within their 

own unique context.  This is a complete shift from the irresistible assumptions that the cause 

of problems is “out there” rather than “in here” (Meadows, 2008, p. 4), within the specific 

groups, their interactions, and the processes followed to manage their wickedness.  

Therefore, a design thinking approach to address these problems is well justified. Next 

chapter reviews ERPs challenges to define the main aspects of complexities, and eventual 

areas to intervene.  

2.9 Summary 

This chapter reviewed the emergence of a socially and technically entangled problems within 

unique contexts of groups, actions, and actors. The logic of science and engineering which 

has benefitted western societies since the industrial revolution is no longer sufficient to 

explain, or address the complexities faced by contemporary organizations. Few approaches 

have identified methods and techniques to overcome these challenges (ill-structured, messy 

or wicked problems), however, a synthesis of the literature identifies that promoting a 

continuous, holistic, and collaborative planning approach to resolve and revise problems 

across time may be a useful development. 

 

ERP systems grew out of OR, hence inherited both characteristics of hard but normal 

problems in relation to the technical aspects of the product, and the ‘messiness’ of 

sociotechnical systems in relation to implementations, integrations, and use.  
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The research context is presented in the next chapter of this thesis, which discusses the 

evolution of ERP systems and implementation challenges.  The chapter extends the review 

of problems to context, in order to present an overview for the nature and demands of these 

projects in light of current practices. The chapter will: a) evaluate the need for a new 

approach, b) establish areas of possible interventions, and c) move forward to examine design 

capacity in fulfilling this need, based on the justification presented herein. 
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3. Chapter Three: Enterprise Resources Planning Systems 

3.1 Introduction 

This chapter discusses the concept of wicked problems within the context of ERP systems. 

The evolution of these systems, their modules, lifecycles, nature and provisioned values are 

reviewed, to culminate a presentation for the challenges faced during implementations. 

 

The literature on successful implementations using a common approach known as Critical 

Success Factors (CSFs) for ERP systems is critically reviewed. The objective is to highlight 

those areas that have been left unanswered, and how such an approach can be complemented 

to be further utilized. 

 

The focus on the implementation of ERP systems is justified. Despite being one phase among 

others within a system adoption processes, the literature offers little details on how to address 

the problems faced during implementations.  The deficiencies in CSFs are largely driven by 

managers’ preoccupation with technical and financial aspect (Esteves-Sousa & Pastor-

Collado, 2000), as influenced by the structured logic discussed in previous chapter.  

Neglecting that such a sociotechnical challenge, demands an innovative approach to account 

for the humanistic aspects way beyond an on/off technical deployment process (Al-

Mudimigh, Zairi, & Al-Mashari, 2001), will continue to prove successful implementations 

as an elusive challenge for many organizations (Umble, Haft, & Umble, 2003). 

  

Indeed, current system implementation methodologies represented by common project 

management practices or solution providers’ guided methodologies like Accelerated SAP® 

(ASAP- Methodology), even though informed by the well documented CSFs, can still be 

complemented by a design approach, with tools and methods proposed within a particular 

framework of intervention to enhance project teams communication and stakeholders 

understanding to the challenges in hand, to be able to address them accordingly from within 

the group. 
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3.2 Enterprise resources planning systems 

Enterprise Systems (ES) are considered the umbrella for all business applications that enable 

organizations to manage all aspects of their operations (Pawlowski, Boudreau, & 

Baskerville, 1999). Enterprise Resources Planning (ERP), as the largest subset of these 

systems, enriched with data mining and business intelligence systems, have been regarded 

as the most remarkable innovation in information system during the 1990s, shifting 

organizational design from a fragmented function-based approach to an integrated process-

based architecture (Al-Mashari, 2003). 

3.2.1 System definition 

Definitions of what ERP is have shifted during the last two decades to reflect the expansions 

of these systems.  The different views that dominated the scene as portrayed by Klaus, 

Rosemann, & Gable (2000) have witnessed a shift from regarding these systems as a result 

of information technology (IT) development for manufacturing support, into a new holistic 

configurable application system that supports all business processes of standard operations 

(Ehie & Madsen, 2005), or preconfigured to meet the needs of specialized (industry specific) 

enterprise (Watanabe, 2004). 

 

The Association for Operations Management (APICS, 2013, para. 3) defines ERP systems 

in their 13th edition online dictionary as a “Framework for organizing, defining, and 

standardizing the business processes necessary to effectively plan and control an 

organization so the organization can use its internal knowledge to seek external advantage”. 

A definition that offers a broad view to ERP system applications.  

 

ERP systems were also described as "the most important development in the corporate use 

of information technology in the 1990s" (Davenport, 1998, p. 122) and for over a decade 

now, they have been considered the price of entry for running a business in the new era 

(Pozzebon, Titah, & Pinsonneault, 2006; Wing, 2011). 
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Addressing all aspects of the enterprise, not to mention the inclusion of regional and 

linguistic details to enable a global operation, they naturally inherit a considerable 

complexity including, but not limited to, remapping all business processes, configurations of 

new roles, financial periods adjustments, language and character coding, and overall 

governance (Bansal & Negi, 2008; Kalle Lyytinen, Newman, & Al-Muharfi, 2009; Robey, 

Ross, & Boudreau, 2002). 

3.2.2 System evolution 

ERP systems evolved from the core of Material Requirement Planning (MRP), and 

Manufacturing Resources Planning (MRP II) systems that maintained production and 

accounting focus during the 1970s and 1980s.  MRP II systems were eventually named ERP 

systems as they continue to expand with additional functional modules for the enterprise 

(Human Resources, Finance, Material Management, Sales and Distribution, etc.) with 

heterogeneous systems and processes, extended through a single unified platform. 

 

A briefed history of ERP systems evolution (Robert & Weston, 2007) outlined the milestones 

of their development during the last five decades as: 

 

1960s- Reorder Point systems (ROP)  

1970s- Material Requirement Planning (MRP)  

1980s –Manufacturing Resources Planning (MRP II)  

1990s- Enterprise Resources Planning (ERP)  

2000s- Enterprise Resources Planning (ERP II)  

 

However, the most recent technological advancement in software/hardware industries like 

virtualization, cloud computing and in-memory applications (Kanaracus, 2013a, 2013b), 

have further extended the reach and applications of the ERP product to a completely new 

level, where solution providers continue to innovate new components for their systems, 

reshaping the corporate landscape in many ways and domains.  
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3.2.3 System components 

ERP packages are highly adaptable and customizable solutions (Boersma & Kingma, 2005; 

Hong & Kim, 2002). As a commercial commodity developed by specialized vendors, they 

offer a suite solution for the different functionalities needed for a typical organization.  Each 

group of functionalities is then called a module, which corresponds to specialized functions 

within the enterprise, e.g. human resources, supply chain management, and finance. 

 

ERP systems are built around business processes, and as such, they assume a process oriented 

organization with strict adherence to these processes, across all parts and functions (Capaldo 

& Rippa, 2009; Gibson, Holland, & Light, 1999). These processes are developed according 

to what is known as best practices, derived from standardized, and often idealized business 

processes which have been mapped, tested, and adopted to reflect an optimized business flow 

for that particular module. When implementing an ERP system, an organization chooses the 

modules needed to be implemented to enable the sought transformation.  

 

Each module contains hundreds of sub-components and processes that can be enabled, 

configured, customized, or simply left out. The decisions made in this regard significantly 

influence the implementation processes of each module and the system at large. Sub-

components in a module are tightly connected with other relevant functionalities, not only 

within the organization, but transcends to both sides of the value chain, including all parties 

engaged with the organization, like suppliers (Supply Relationship Management, SRM),  

customers (Customer Relationship Management, CRM). 

 

ERP systems are built as layers on top of each other in stacks of applications that make up 

the overall system. A technical infrastructure layer that includes the base architecture of the 

system at the operating system level, followed by a network level to establish system main 

repository (central database), growing up to the level of business applications.  Each layer 

may be limited to generic functions, or fine-tuned for a specialized industry (called industry 

solutions). However, considering the intense nature of operations and high volumes of 

processes expected, contemporary systems include additional stacks that complete the 
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landscape of a large enterprise system (ES), like business warehousing (BW) that separates 

operational data from archival data. The highest layer is often referred to as business 

intelligence (BI), which provides extended reporting and data mining capabilities to discover 

and utilize new insights. 

3.2.4 System nature 

Even after a successful implementation of any ERP system, and as business needs continue 

to evolve, the implemented modules are stretched to accommodate emerging demands. The 

inevitable changes required continue to strain the ERP system until it reaches the limit of its 

capability.  At that point, decisions are made to implement additional new components or 

upgrades, develop an ad hoc functionality internally, or seek a completely new system. 

 

It is clear then that ERP systems are not the kind of information system (IS) that an 

organization installs and uses as a piece of software, but rather a living echo system that 

continues to grow and mature synchronistically with the needs of its users and their hosting 

organization. 

3.2.5 ERPs value 

Within the context of fierce competition and limited resources, situated in a turbulent 

economic era, the demand for innovative solutions keeps the pressure on the organization to 

maintain agility and profitability on bar.  Organizations have turned to ERP systems to 

overcome the limitations of fragmented legacy systems, to build stronger and agile 

capabilities in products, services, or within the decision making process itself, in order to 

maintain their competitive edge (Gargeya & Brady, 2005; Robey et al., 2002; Žabjek, 

Kovacic, & Štemberger, 2009). 

 

During the last two decades, and despite all difficulties associated with ERP systems, 

including, but not limited to, hefty cost, long roadmaps, and high risk endured; business 

leaders have realized that having a single integrated system delivers significant value for the 

organization. Such systems therefore present a choice driven by a differentiation strategy 
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(Ngai, Law, & Wat, 2008), through quality and innovation (Kroenke, 2009) that can be 

converted into extremely valuable resource for the organization. The bottom line hoped for 

in adopting an ERP system is the enablement of capabilities to innovate and compete. Thus, 

ERPs are characterized by different benefits that typically materialize by the successful 

deployment of these integrated systems such as:  

 

Unification: unified information, streamlined process and workflows. 

Empowerment: real-time information availability and accessibility across the enterprise. 

Productivity: live inventory, accurate forecast, effective production and order fulfilment. 

Connectivity: enhanced and extended communications, timely response and adjustment. 

Enablement:  the agility and capacity to grow and capture new business opportunities. 

Transparency: auditable and traceable transactions, control and active policy enforcement. 

 

The outcomes achieved enhance the overall enterprise management capability, which 

improves economic indicators that finally lead to increased enterprise profitability (Soja, 

2006).  

3.3 Implementation complexity 

Implementation of ERP systems has been rightly described as “complex, organizationally 

disruptive, and resource intensive” (Volkoff, 1999, p. 235). The complexity of these systems 

stems from the need to integrate different parts of the organization as one large unit, to 

synchronize with the enterprise strategy and structure. Therefore it requires a radical 

transformation of everything within the enterprise (Gibson et al., 1999; F. Nah, Zuckweiler, 

& Lau, 2003; Soja, 2008). An organization’s culture is changed, business values are 

reinvented, power shifts between stakeholders, legacy systems are integrated or completely 

replaced, data migrated, users trained and retrained.  Literally, business is not as usual. 

 

EPR systems are therefore better regarded as capital business projects, where people, 

processes, and systems as major elements of this complexity are seriously challenged to 

achieve the desired transformation. This is the kind of complexity calls for much more than 
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detailed project systems to deal with. It is a wicked situation that requires a holistic, yet 

systematic approach like design to understand and manage, in order to deliver the common 

ultimate goal.  This type of approach has, to date, not been outlined in the literature in relation 

to ERP system implementations, and is indeed, the focus of the current research. 

 

3.3.1 ERP systems and the organizational challenge 

Successful implementation is the daunting challenge faced by adopting organizations 

(Maguire, Ojiako, & Said, 2010). Over a decade ago, it was claimed that more than half of 

large ES initiatives (like ERPs) failed to achieve their objectives (Pawlowski et al., 1999). 

This failure was attributed to excessive concerns with technical aspects, and underestimation 

of the effort it would take to manage the encompassed change (Al-Mashari, 2003; Volkoff, 

1999).  

 

The Chaos Report, published by the Standish Group on ERP projects6 (The Standish Group, 

2009), outlined that only a third of projects succeeded in attaining their goals on time, on 

budget and with sought functionalities.  The report detailed that: 

 

32% have succeeded (on time, on budget, with full functionality). 

44% were challenged (delayed, over budget, and less than core functions). 

24% failed (cancelled prior to completion or delivered and never used).   

 

Though some researchers and practitioners see flaws with the Standish Group methods of 

categorizing success, suggesting the possibility of different interpretation of the same data 

(Dominguez, 2009; Sessions, 2009), the report still serves as an indication into the state of 

the industry, it actually revealed worse results in contrast with an earlier “Chaos” report in 

2006, and very little improvement in 2000 (see Dalcher &  Lynette (2003) for older Chaos 

reported results). Furthermore, the literature reported extensively on cases where 

organizations went out of business in their journey to excellence, as with the particular case 

                                                 
6 A comparative study of IT projects failures since 1994, and widely cited throughout the industry. 
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of FoxMeyer. Others suffering considerable loss as Hershey, Nike, Boeing and Siemens (Liu 

& Seddon, 2009; Robey et al., 2002).  In cases of failure, Davenport (1998) highlighted two 

main reasons: the lack of technical expertise required to deal with such complexity, and a 

mismatch between business requirement and technical specification. 

 

Whilst this may have been the case during an era where technical expertise in implementing 

or managing ERP systems were immature, limited, and scarce; this argument cannot be 

sustained now with a wealth of documented knowledge in the domain distilled from 

thousands of implementation projects. Not to mention the technological advancements 

achieved, especially in terms of solution architecture, ease of configuration, and arguably 

better established project systems.  Yet, many failure cases are actively being reported (Bort, 

2013; Kepes, 2013; Kimberling, 2011; Ram, Corkindale, & Wu, 2013), and many others that 

are kept away from the public for organizational, political, and financial reasons. 

 

As a lengthy process, the time required for implementing an ERP system ranges from several 

months to several years (Volkoff, 1999), making it—indispensably—a costly process. 

Indeed, an ERP initiative might be the largest capital investment taken by an organization, 

with budgets ranging from $200 to $500 million in larger projects (Dezdar & Sulaiman, 

2009). This kind of cost, coupled with the solution complexity, necessitated setting some 

tools to measure and predict success (Wu & Wang, 2006). After all, canvassing success, or 

failure, without a thorough understanding of the boundaries of implementations, and without 

a well-defined model to measure that success, will not only be difficult, but rather a 

misinforming practice. Therefore, the next section reviews the different approaches reported 

in the literature for measuring success in ERP systems, and IS at large. 

3.3.2 Measuring success/failure in information systems  

The literature discussing the notion of IS failure can be traced back to five decades (Ackoff, 

1976; Bostrom & Heinen, 1977), when deployments of early generation of IS were quickly 

coupled with problems and frustrations for the users and managements (Danziger, 1977). For 

a while now, consensus on one view that defines failure or success of ERP systems is yet to 
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be achieved (Amid, Moalagh, Zare Ravasan, & Zare-Ravasan, 2012). To understand these 

differences, the most influential efforts reported in the literature are presented next. 

3.3.2.1 Lucas, 1975 

As one of the earliest efforts in this domain (Beynon-Davis, 1995), Lucas (1975) had 

established that an effective IS management should transcend the technical properties, to 

consider project management and information system impact. He related to the fact that 

complexity of these systems increases while passing from operation control, through 

management control, to strategic planning. All of which were rooted to organizational 

behavioural issues. Lucas (1975) therefore, contrived his model based on three different 

classes of variables: user attitude and perception, system use, and system performance. 

3.3.2.2 Lyytinen and Hirschheim, 1987 

Lyytinen & Hirschheim (1987) mapped system failure indications from empirical literature 

into four different categories:  

 

1. Correspondence failure: Design specifications or requirements are evaluated 

against the realized system, if design objectives are not met, then it is regarded as a 

failure. 

2. Process failure: This form accounts for the development and performance of IS 

projects; if it runs over time, over budget, with still unsatisfactory performance, then 

it is a failure. 

3. Interaction failure: This category considers the attitude and frequency of use; the 

more a system is used, the closer it is to success. Underutilized, or problematic use, 

is otherwise a failure. 

4. Expectation failure: Identified when stakeholders’ expectations are not met, leaving 

a gap between the desired and current situation. 

 

Some of these categories were challenged to be vague as they build on subjective perceptions 

of stakeholders for their system, which assumes an equal influence for all users (Sauer, 

1993), ignoring their difference, particularly where expectations and frequency are put as 
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determinants of success.  This view had little empirical evidence to be sustained, especially 

when users hold unrealistic expectations of a system that never goes wrong. Particularly so, 

when a high usage of a system is enforced by necessity, regulation, or lack of choice (Yeo, 

2002). Nonetheless, influence of this categorization can be seen in following work along this 

line.  

3.3.2.3 DeLone and McLean, 1992, 2003 

DeLone & McLean (1992) synthesized a new descriptive model from extensive literature 

that has only discussed “aspects of success” (ibid, p. 60) in IS projects.  Therefore, consistent 

and accurate metrics were needed to rationalize success. DeLone and McLean’s views were 

derived from a process understanding of information systems and their impacts, covering 

three interdependent components namely: system creation, system use and the resulting 

consequences of that use. In relation to these components, they established six different 

dimensions or categories of IS success illustrated in Figure 3.1 below: 

  

 
Figure 3.1- IS success model (DeLone & McLean, 1992). 

 

1. System quality: Related to desirable characteristics in implemented system like 

usability, flexibility, intuitiveness, ease of use, and response time.   

2. Information quality: Related to the quality of a system output as relevancy, 

accuracy, conciseness, completeness, readability, currency, timeless, and usability. 
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3. Use (intentions to use): Refers to degree of system utilization like frequency, nature, 

purpose, and the extent of that use. 

4. User satisfaction: Referred to different users’ levels of satisfaction reflected from 

the precedent dimensions. 

5. Individual impact: Referred to individual benefits/improvement gained from system 

use. 

6. Organizational impact: Referred to the collective and overall benefits for the 

organization at large. 

 

The DeLone & McLean model has been widely cited (Gable, Sedera, & Chan, 2008; Petter, 

DeLone, & McLean, 2008) as being applied in different areas and contexts (DeLone & 

McLean, 2003; Halonen, 2011).  Most notably, Seddon (1997) combined the process and 

causal explanation in the DeLone & McLean’s model but left the concept of use in need of 

better definition.  He stated that “use” as an indication for success may be valid for voluntary 

systems (as mentioned earlier), but for the IS model, it is rather the benefits of use of that 

system that should count.  To this end, DeLone & McLean’s model was updated (DeLone & 

McLean, 2003) in Figure 3.2 below, to include Service Quality.  This refers to the quality of 

support users received from supporting IS, and net benefit to measure the extent to which an 

IS may possibly contribute to the success of individuals and organizations.  

 

The updated model (Figure 3.2) also aligns with the research on system use from a 

behavioural point of view, as with the Technology Acceptance Model (TAM) (F. Davis, 

1989), which incorporated main elements from Fishbein & Ajzen's (1975) Theory of 

Reasoned Action (TRA) (as cited in Taylor & Todd, 1995).  It also indicated that the 

perceived usefulness and ease of use determines the “intention” to use, which in turn 

becomes the sole determinant for system use. The idea of influencing intentions of 

constituents, or group of users as a result, become largely a design matter. 
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Figure 3.2- Updated IS success model (DeLone & McLean, 2003). 

3.3.2.4 Sauer, 1993 

Sauer (1993) proposed a more conservative approach to what constitutes failure. He 

developed a model based on three dependencies: information system, project organization 

and project supporters. Each of these influences the other within a unified environment 

illustrated below in Figure 3.3. To Sauer, only a total termination,where all interest in a 

progressing IS has ceased, is to be considered a failure. Sauer (1993) rests his argument on 

the concept of flaws in any system.  To this end, any IS as being the product of processes 

that are subject to flaws will be necessarily flawed in some way.  These flaws can be seen as 

the perception of unsatisfied stakeholders that may lead to problems.  Other types of flaws 

may be software bugs, hardware malfunction, or even organizational change. All these flaws 

can be corrected at a price (extending scope, project time, budget, etc.).  Flaws are different 

from failure, they may only lead to one when they reduce the capacity of IS to serve, which 

then leads to losing further support.  As a result, leading to more flaws, until a system lacks 

sufficient support, abandonment, and subsequently termination. 
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Figure 3.3- Adapted from Sauer’s model of IS failure (Sauer, 1993). 

Sauer’s approach was further explicated by Ewusi-Mensah & Przasnyski (1994), who 

specified different degrees of abandonment. A partial abandonment suggests a reduction in 

project scope whereas substantial abandonment indicates a major truncation from original 

specification, and finally a total abandonment dictates project termination to all 

implementation efforts. 

3.3.2.5 Myers, 1995 

Frustrated by the lack of a theoretical framework to understand and measure IS success, 

Myers (1995, p. 52) argued that an IS implementation is “primarily a social process […] 

conducted within a complex, intertwined set of social and political interactions”, hence, 

success or failure is a matter of interpretation.  He introduced dialectical hermeneutics as part 

of an interpretive research paradigm to suggest that realities in these systems are socially, 

politically, and historically constructed. As such, the positivist approach predominantly used 

in IS research is insufficient to explain the changing dynamics as it builds on a priori-fixed 

assumptions to social reality. 

 

Implementation success according to Myers, is achieved “when an information system is 

perceived to be successful by the stakeholders and other observers” (Myers, 1995, p. 65). 

Different stakeholders’ opinions allow dynamics of success in this system to be viewed in a 

historical context, which is crucial for the engaged entities in IS implementations to 

understand. 
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3.3.2.6 Goulielmos, 2003 

Many efforts continued to push the frontiers towards a new interpretation in light of socio-

technical dimensions, as in Goulielmos' (2003) Organization Failure Diagnostic (OFD) 

model (see Figure 3.4).  As an organizationally aware model, the OFD departs from the view 

that IS projects are primarily a social-organizational activity, within which organizational 

performance may be responsible for IS failure (Doherty, King, & Al-Mushayt, 2003). As 

such, it accounts for coexisting, technical, and soft (human) factors in light of emergent 

properties. Therefore, these problematic situations may exist in organizational settings. 

 

Figure 3.4- Organizational diagnosis model (Goulielmos, 2003) 

The OFD can be regarded as a failure preventative model in assessing organizational 

preparedness to tackle complex IS projects.  It alludes to many interdependent elements like 

stakeholder values, organizational efficacy, appropriate approach, system change and mode 

of intervention.  For that reason, it can also be regarded as a framework to examine and 

understand IS failure resulting from organizational failure. Nonetheless, the model cannot 

represent a conclusive understanding to IS failure (Goulielmos, 2005), despite it is  

considerable value  as a complementary approach to previously developed systematic models 

(DeLone & McLean, 1992, 2003; Lucas, 1975; K. Lyytinen & Hirschheim, 1987; Sauer, 

1993). 
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3.3.2.7 Other efforts 

Several other researchers continue to provide new components to complement previous 

work, or establish new measures departing from different perspectives such as system 

selections (Wei, Chien, & Wang, 2005), process change oriented model (Al-Mashari, 2003), 

user-focused model (Siau & Messersmith, 2003), ERP and organizational structural fit 

(Morton & Hu, 2008), Task-Technology Fit (R. Smyth, 2001), IS impact model (Gable, 

Sedera, & Chan, 2003; Gable et al., 2008), and finally design-reality gap between 

assumptions and system reality (Hawari & Heeks, 2010).  For further details were provided 

by Kronbichler et al. (2010). 

3.3.2.8 Conclusion 

From the different models discussed so far, it is evident that each attempt to devise a means 

to evaluate success or failure in IS projects has had it is own perspective that leads to different 

units of analysis.  What is common though, is the fact that system constituents, especially 

stakeholders and project environments, are always at the core of these models.   

 

It has become widely accepted that no IS failure can be adequately understood in isolation 

from its context (Beynon-davies, 1999), sustaining the view that measuring success in IS 

projects is a “moving target” (Larsen & Myers, 1999, p. 395), with attributions that vary 

significantly according to when its evaluated, and based on what factors. As a result more 

efforts are being directed towards understanding how to influence project success, informed 

by the aforementioned global models, but in light of each project’s own contextual variables.  

This is where design and design thinking can make a difference, by enabling organizations 

to identify and influence success attributions within a particular context. Furthermore, it 

provides the means to sustain the currency and validity of this knowledge iteratively as the 

project moves forward, with better adaptability for emerging factors. Such design direction 

has not been explored in ERP implementations, despite extensive literature (for about 15 

years now) aimed to influence success through CSFs and other related issues.  The following 

section reviews these efforts to evaluate the usefulness of CSFs in helping organizations to 

address their ERP implementation challenges. 
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3.4 ERP system implementation  

The term ‘implementation’ has been used in different distinct ways: 

1- Implementation as a generic term within IS context means the realization, or 

execution of an application, a module or a system at large, at hardware and software 

levels. 

2- Implementation as a stage in a system lifecycle as may be frequently “adopted by 

MIS professionals and refers to all the activities that are involved in introducing 

information technology to an organization at a particular stage of development” 

(Myers, 1995, p. 52). 

3- Implementation within the utilization of information technology by an enterprise   

identified as an ongoing process that starts with the very first “suggestion” of a 

system, through design, analysis, training, conversion and installation of the system 

(Lucas, 1981, p. 14). Implementation terminates when the system has been 

successfully integrated within the operations of the organization (Myers, 1995). 

 

To further assure a proper definition for the present research, it is necessary to define the 

scope of the term (implementation) within ERP systems and how it has been approached, 

starting from project management (PM) traditions that inform ERP project practices, before 

moving into the focused context within ERP projects. 

3.4.1 Traditional PM 

From its early inception, the Project Management (PM) movement was greatly shaped by 

the contribution of engineers and operations researchers (Anagnostopoulos, 2004). OR 

pioneered systems analysis that was transferred to military technological competitions in the 

mid-20th century (Johnson, 1997), which influenced the fundamental principles for 

managing these projects to emphasize the up-front analysis, planning and control of projects 

over flexibility (Lenfle & Christoph Loch, 2010), which mandated “several systems-based 

practices such as Life Cycle Costing, Integrated Logistics Support, Quality Assurance, Value 

Engineering, Configuration Management, and the Work Breakdown Structure-WBS” 
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(Morris, 2013, p. 36). These are summarized as the triple constraints of scope, time, and cost 

to replace concurrent and parallel processes previously used from the 1940s (Johnson, 2000). 

 

Linear sequential stages were built on precise scope as way to eliminate uncertainty, 

therefore, excluding iteration or concurrency that was thought –even within academic 

circles– to escalate project cost (Lenfle & Christoph Loch, 2010).  This is despite doubts that 

procedural and structural changes may have been favored for enabling further managerial 

control, and to force strategic organizational and behavioural changes through this 

bureaucratization (Johnson, 2000, p. 107). 

 

To further institutionalize PM professional processes, the US Project Management Institute 

(PMI) was founded in 1969 at the Georgia Institute of Technology fostering the need for 

professionalism in the domain (Chumas & Hartman, 1975, p. 141). By early 1970s, the 

phased-approach\control-oriented model of PM had already become the norm for managing 

projects (Lenfle & Christoph Loch, 2010), spreading across high tech industries in the US 

and Europe (Morris, 2013, p. 52), which motivated the formalization of the tradition within 

a Body of Knowledge Book that later became the official materials for professional PM 

certifications of competence (Lawrence, 1977). Several efforts were made to develop 

variations of PMI methods as the Carnegie-Mellon influential Capability Maturity Model 

(CMM), the UK government’s Projects in Controlled Environments (PRINCE) which 

conglomerated several earlier standards, and proprietary methodologies from IBM®, 

Logica® and many others (Morris, 2013, p. 87), all still have much to be addressed to be as 

conclusive as claimed. 

 

Traditional PM methods seem to be facing two fundamental issues causing projects to be 

challenged, these are:  

 

A- The very basic idea of having to detail specifications at the outset of projects, 

which is almost impossible to get right (Cohn, 2010, p. 236). It was actually 

regarded as “false optimism” at best (Brooks, 1975) due to uncertainty and 

complex factors that did not lend itself to being identified in advance under the 
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norms of technical rationality of system analysis (Ahern, Leavy, & Byrne, 2014). 

Domain experts are still out crying this proliferation of requirements which “must 

be fought, by both birth control and infanticide” (Brooks, 2010, p. 42). As a 

project proceeds, requirements will grow and inevitably change, therefore “any 

attempt to formulate all possible requirements at the start of a project will fail 

and would cause considerable delays” (Pahl, Beitz, Feldhusen, & Grote, 2007, p. 

153). 

 

B- The implied assumptions that all projects are fundamentally similar to each other 

as a universal phenomenon, which has been challenged repeatedly in different 

cases and domains (Engwall, 2003). In fact, he mere idea of repetitions of 

particular system implementations across different domains assumes that the 

knowledge is detached from the knower, which is problematic to say the least (E. 

Wagner, Scott, & Galliers, 2006) 

3.4.2 Agile PM  

In the midst of challenges facing the phased model approach, iterative and incremental 

methods were posited as an alternative approach for system developments. Historically these 

methods were actually deployed as early as the 1930s in what was known as the “plan-do-

study-act” cycles for quality improvement (Larman & Victor, 2003, p. 47). 

 

Living up its advocates, the iterative approach was rediscovered over and over again 

(Sotirovski, 2001), particularly during the 1970s, when it had resurfaced (see e.g. Basili & 

Turner, 1975; Edmonds, 1974; Mills, 1976) within several variations or techniques including 

but not limited to Scrum7, Adaptive Software Development, Rational Unified Process, Lean 

Software Development, Kanban, Dynamic Systems Development Method, Extreme 

Programming, and Feature Driven Development. From 2001 onwards, most of these 

techniques became known as agile methodologies (Flora & Chande, 2014). The unparalleled 

growth witnessed in systems development and deployment techniques that can adapt to 

                                                 
7 Short term for scrummage which is a method of restarting play in rugby. 
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dynamic and complex situations (Dingsøyr, Nerur, Balijepally, & Moe, 2012) urged 17 

influential figures representing the mentioned variations to create the Agile manifesto 

(Agilemanifesto.org, 2001), which is a public declaration seeking opinions, and stating 

objectives and values that defined the meaning of the term “agile”, uniting all the variations 

under one umbrella that promoted four core values:  

 

1. Individuals and their interactions, over processes and tools. 

2. Delivering working software, over comprehensive documentation. 

3. Customer collaboration, over contract negotiation. 

4. Responding to change, over following a plan. 

 

Unlike the phased approach ‘doing it right the first time’ concept, the central idea emphasized 

by the agile methodology is to “fail fast”, learn from it, improve and move forwards 

(Sotirovski, 2001, p. 66). The rationale is to deliver small working functionalities as early as 

possible, and to iteratively move forwards by adding further functionalities or components 

towards the larger system.  The approach therefore is able to cope with inevitable change, 

mitigate overruns or dysfunctional systems after much wait, efforts, and investment (Flora 

& Chande, 2014). 

3.4.3 ERPs lifecycle 

The concept of solution lifecycle is an established practice in the development and 

implementation of IS. The waterfall model, spiral model, incremental model, and rapid 

application development (RAD) are some of the methods prevalent in this domain 

(Pressman, 2009) as mostly derived from traditional PM approaches.  Since this thesis is 

focused on the implementation of ERP systems—investigating the way to integrate and 

realize an ERP system within an organization—software engineering or development aspects 

that discuss the making and bringing of this solution to markets in the form of ERP software 

are out of present scope. 

 

A typical ERP system comprises several cycles, from being identified as the proper solution 

to respond to an organizational need, until the day it ceases to fulfil that objective. These 
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phases have been generally defined as pre-implementation, implementation, and post-

implementation or actual operationalization and use (Sarker, 2000). Each of these phases is 

made up of other sub-stages that represent the nature of processes carried out by the hosting 

organization.  

 

A common approach can be divided in to five different stages is: 1-Iinitiating, 2-Planning as 

pre-implementation process, 3-Executing as implementation, 4-Monitoring and controlling, 

and finally 5- Optimizing and sustaining as a post-implementation activity. These stages are 

typically reflected within the vendor’s (solution provider) methodology, but with detailed 

breakdowns for the tasks and processes in each stage. SAP® methodology, known as the 

Accelerated SAP or ASAP® (Doane, 2006) does not fall away from the common approach.  

In fact, the ASAP® methodology is being adapted precisely by researchers studying the 

implementation issues identified by Ehie & Madsen (2005), who presented a model that 

typically reflects the adoption process outlined in Figure 3.5.  This includes having both PMI 

standards as well as the Carnegie Mellon CMM leveraged within its approach (Wood, 2012).  

 

The ASAP® methodology has been widely and primarily used in the industry where an 

SAP® solution is to be implemented. It is usually deployed in projects as ‘Work Breakdown 

Structure’ (WBS), within a local file directory (offline web pages), or via an SAP® 

component called Solution Manager®, that is part of the typical SAP® landscape, or even 

as a template for Microsoft® Project Management software to be linked to different 

workflow systems according to the organization preferences.  

 

Other ERP vendors have develop similar variations for their solutions, like Oracle’s 

Application Integration Methodology, next to many other open source or proprietary 

methods from system integrators or consulting agencies (Elragal & Haddara, 2012). 

Nonetheless, the detailed approach prescribed within these methodologies is assured by 

vendors to be the most reliable way to successfully implement and operate their ERP 

systems.  These claims are built upon vendor’s stated adoption of best practices that are 

revised and distilled from thousands of implementation cases across the World. 

 



 

Chapter Three: ERP Systems  52 

 

Figure 3.5- A five-stage ERP implementation process (Ehie & Madsen, 2005). 
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The ASAP® (SAP AG, 2008) methodology, from the vendor with the largest market share 

in the ERP domain details the following five stages:  

 

1. Project Preparation: as initial starting stage, solution scope, budget, time, project 

charter, and teams are identified and announced in a project kick-off meeting.  

 

2. Business Blueprint: all business requirements are gathered and documented to 

establish a clear understanding for the kind of system compared to as-is situation. 

High level strategies are also put in place for communication, user roles, support, and 

realization of intended system. 

 

3. Realization: the prime concern of this stage is to implement the ERP system against 

detailed blueprint. First the baseline configurations of an ERP system are 

implemented, then further configuration, or parameterization processes continue as 

part of the adaptation processes, until all requirements of a blueprint are met. 

 

4. Final Preparation: final workload and scenario testing to ensure accuracy and 

stability, user training intensified to build needed capabilities for sustaining a live 

system. 

 

5. Go-Live: a shift from pre-production environment to production operations, close 

monitoring to all transactions to start a new journey from there on known as 

enhancement and optimizations.  

 

Considering the time spent on these stages (average 1-3 years), compared to expected life 

span of another 25 years after going live (Zaurrini, 2011), the German vendor SAP® released 

an updated version of the ASAP® methodology integrating a number of components from 

the Information Technology Infrastructure Library (ITIL®) within an additional stage  

(Wood, 2012), that was intended to address the operationalization and sustainability issues 

of the ERP system. 
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6. Run SAP: sustaining the needed competencies for a continuous and optimized 

utilization of the system.  

3.4.4 Implementations defined 

Looking at the stages discussed above, and within the context the present thesis, the 

boundaries of ERP implementation would then entail managing and executing all measures, 

activities, and processes necessary to realize the system for the adopting organization 

including, but not limited to, solution baseline configuration carried out with local and 

regional parameters, business process reengineering (BPR) to match their flow in the system, 

and building internal competencies that can operate and sustain the new system. 

 

However, to achieve this final realization of the solution, the accuracy, appropriateness, and 

completeness of initial stages specified in the literature as pre-implementation processes are 

also paramount (Ehie & Madsen, 2005). Therefore, when discussing time boundaries, it 

would be plausible to assume that implementation actually starts from the very first day of 

preparations. This assumption is also reflected in the literature that discusses a variety of 

approaches utilized for successful implementations, especially where a mismatch between 

business requirements and the ERP solution led to a challenged implementation (Helo, 

Anussornnitisarn, & Phusavat, 2008; Wu, Shin, & Heng, 2007).  

 

As a result, a working definition for the implementation would necessarily include all the 

processes executed in preparing, designing and realizing successfully an ERP system 

for an adopting organization. 

3.4.5 Implementation conundrum 

From the derived definition, the difficulties associated with such complex processes are 

evident, particularly as implementations frequently span several years (Laukkanen, Saopola, 

& Hallikainen, 2007).  This also explains why the majority of research addressing ERP 

solutions are focused on implementation issues, where the real challenges of ERPs are 

manifested (Esteves & Bohórquez, 2007; Finney & Corbett, 2007; Françoise, Bourgault, & 
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Pellerin, 2009; Ifinedo, 2008; Schniederjans & Yadav, 2013; Soja, 2006), making research 

efforts related to technical development of ERPs appear marginal in comparison. 

 

For the last two decades, main research efforts have been focussed on aspects of 

implementations (Esteves & Pastor, 1999; Parr & Shanks, 2000), organizational issues 

pertaining to culture (Boersma & Kingma, 2005), project and change management factors 

(Boonstra, 2006; Harison & Boonstra, 2009), and as implementations continued to introduce 

high levels of uncertainties, a risk management perspective was also presented 

(Zafeiropoulos, Metaxiotis, & Askounis, 2005; Zhou, Vasconcelos, & Nunes, 2008). 

Nonetheless, all these streams are usually discussed within a common (CSFs) approach; 

which albeit useful in highlighting important factors, it does not present a unified and 

pragmatic methodology that can embody the distilled knowledge to put it to use beyond a 

mere set of recommendations for organizations to adopt. 

 

The following sections present a review of CSFs evaluated, to inform the most appropriate 

directions to be taken forward in the current thesis. 

3.4.6 Critical success factors 

CSFs “are the few key areas where ‘things must go right’ for the business to flourish and for 

the manager's goals to be attained” (Bullen & Rockart, 1981, p. 7). The approach was 

excelled by Rockart (1979), extending the earlier work of Ronald Daniel (1961), as the first 

to discuss ‘success factors’ in the management literature, and Drucker (1967) in his book, 

The Effective Executive ( as cited in Forster & Rockart, 1989). 

3.4.7 CSFs in ERP implementations 

In terms of ERP implementations, the CSFs are those factors needed, or conditions that must 

be met, in order for the implementation processes to occur successfully (Finney & Corbett, 

2007; Moohebat, 2010). For over a decade, research has continued to increase steadily to 

address these factors across different platforms.  Only few attempts have been made to 

compile all reported CSFs for ERP systems, which are briefly reviewed next.  
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3.4.7.1 CSFs- 1st Compilation  

The earliest attempt was from Esteves-Sousa & Pastor-Collado (2000), who highlighted a 

group of factors derived from 10 articles. Findings were presented in a unified model within 

which organizational and technological factors were identified at both strategic and tactical 

level as illustrated in Table 3.1 below. 

Table 3.1- Unified CSFs Model (Esteves-Sousa & Pastor-Collado, 2000) 

 Strategic Tactical 

O
rg

an
iz

at
io

na
l 

Sustained management support  
Effective organisational change 
management  
Good project scope management  
Adequate project team composition 
Comprehensive business process 
reengineering 
Adequate project champion role  
User involvement and participation 
Trust between partners 

Dedicated staff and consultants 
Strong communication inwards and 
outwards 
Formalised project plan/schedule 
Adequate training program  
Preventive trouble shooting  
Appropriate usage of consultants  
Empowered decision-makers 

T
ec

hn
ol

og
ic

al
 Adequate ERP implementation 

strategy 
Avoid customisation  
Adequate ERP version 

Adequate software configuration 
Legacy systems knowledge 

3.4.7.2 CSFs- 2nd Compilation 

Frustrated by fragmented reports, Jafari, Osman, Yusuff, & Tang (2006) reported a new list 

concluded from analysis of four empirical case studies, and analysis of 28 different articles 

in efforts to create consensus on top 10 CSFs listed as: 

1. Top Management Support

2. Clear Goals And Objectives

3. Communication

4. Effective Project Management

5. Business Process Reengineering

6. Data Accuracy and Integrity

7. Suitability Of Software and Hardware
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8. Vendor Support 

9. Education and Training 

10. User Involvement 

 

Their synthesis took a reductionist approach, which was unlikely to extend a holistic 

understanding of what could be useful in ERP implementations (Burns, Jung, & Hoffman, 

2009; Finney & Corbett, 2007; Schniederjans & Yadav, 2013).  The findings lacked an 

understanding of the interaction between these factors and their degrees of criticality across 

the implementation stages. 

3.4.7.3 CSFs- 3rd Compilation  

Finney & Corbett (2007) content analysed data from 45 peer-reviewed articles deemed 

relevant to CSFs, to rectify the lack of depth in the coverage of CSFs. The authors produced 

a list shown in Table 3.2, which was based on concept coding for a particular success factor, 

then a count for the frequency of citation through the literature. However, by limiting sources 

to only refereed journals’ articles, left out a large body of industry literature that has been 

published and therefore omits important aspects of CSFs. 

Table 3.2- Frequency Analysis of CSFs (Finney & Corbett, 2007) 

CSF category Number of instances cited in 
literature 

Top management commitment and support  25 
Change management 25 
BPR and software configuration  23 
Training and job redesign 23 
Project team: the best and brightest 21 
Implementation strategy and timeframe 17 
Consultant selection and relationship 16 
Visioning and planning  15 
Balanced team 12 
Project champion 10 
Communication plan  10 
IT infrastructure 8 
Managing cultural change 7 
Post-implementation evaluation 7 
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Selection of ERP 7 
Team morale and motivation  6 
Vanilla ERP 6 
Project management 6 
Troubleshooting/crises management  6 
Legacy system consideration  5 
Data conversion and integrity  5 
System testing 5 
Client consultation 4 
Project cost planning and management  4 
Build a business case 3 
Empowered decision makers 3 

3.4.7.4 CSFs- 4th Compilation  

Leyh's (2011) work was the most comprehensive in comparison to all previous efforts 

(Esteves-Sousa & Pastor-Collado, 2000; Finney & Corbett, 2007; Jafari et al., 2006), in both 

coverage and approach. Publications between 1998 and 2010 were covered, to represent all 

possible perspectives on this topic. This was undertaken in response to calls for more 

methodological rigor in structuring and conducting literature reviews to be as useful as 

intended, as suggested by vom Brocke et al. (2009, p. 3), who stated that the large numbers 

of IS journals “can turn [a literature review] into a Sisyphean task”. 

 

Analysing 185 different articles that discussed CSFs, and similar to the previous work of 

Finney & Corbett (2007), a new list of 31 CSFs depicted below in Figure 3.6 was generated 

based on frequency of occurrence in the reviewed papers.  



 

Chapter Three: ERP Systems  59 

 

 

Figure 3.6- CSFs frequency in the literature , adapted from Leyh (2011). 
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3.4.7.5 CSFs- 5th Compilation  

The main observation identified in the 4th compilation is the changing dynamics of CSFs in 

light of new results reported. Leyh (2011) recommended that CSFs should be updated every 

two or three years. Therefore a further extension of his work was carried forward as an 

additional contribution to knowledge in the present study. Most recent literature from 2010 

to 2013, covering major databases including ProQuest, Scopus, Web of knowledge, IEEE, 

JISC, JStore, and EBESCO, have been searched and reviewed for additional CSFs to be 

added to Leyh’s original list.  Followed by a cross-check examination to the total qualified 

results with another report from Harzing©, Publish or Perish software that has been used to 

ensure full coverage for the revised procedure as illustrated below in Figure 3.7. 

 

Figure 3.7- Literature search procedures for CSFs in ERP 

 

The following keywords were used (“critical success factors” or “CSFs”) AND (“enterprise 

resource planning” or “ERP”)] combined in title field was the most effective in focusing 

query results, as detailed in Table 3.3. 
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Table 3.3- Search Keywords for CSFs and ERP 

Used Keywords (in Title)  Results From One Database as an Example 

“enterprise resource planning” or “ERP” 3131 Articles returned (ProQuest) 

“critical success factors” or “CSFs” 487 Articles returned (ProQuest) 

[(“critical success factors” or “CSFs”) AND 

(“enterprise resource planning” or “ERP”)] 35  Articles returned (ProQuest)  

 

Initially, the search query returned 425 articles, upon excluding duplicates and/or irrelevant 

use of the search terms, the final count was 291 different articles plotted in Figure 3.8 below, 

for the period from 1998 – 2013. 

 

 

Figure 3.8- Qualified articles discussing CSFs in ERP 1998-2013 

 

Comparing the results with the previous study (Leyh, 2011) in Figure 3.9, the number of 

articles published every year proved consistent, and as effective to update the previous work 

for the period 2010 – 2013.  A matrix sheet (excel file) was created consistent with previous 

work (Leyh, 2011) for the analysis of these papers, to update the work about CSFs.  
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Figure 3.9- CSFs in ERP final list of two studies. 

Few new factors were identified, but the majority persisted from previous studies. A change 

in the top five ranked CSFs was also captured (see Figure 3.10 below), where top 

management support and involvement remained first in the list, followed by project 

management, user training, and balanced project teams slightly within their earlier ranks, but 

the combination of skills, knowledge, and expertise of internal resources in dealing with 

ERPs challenges, made it to the list for the first time since 1998.  

 

The final conclusive list presented in Table 3.4 below for all 39 factors reported in the 

literature from 2010 to 2013. 
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Figure 3.10- Time span analysis of CSFs 
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 Table 3.4- CSFs in ERP systems 

No. 
CSFs in ERP systems  - 2010-2013 

Frequency 
in the 
literature 

1.   Top management support and involvement 53
2.   Project management 49
3.   User training 44
4.   Skills, knowledge, and expertise 42
5.   Balanced project team 41
6.   Clear goals and objectives  40
7.   Communication 40
8.   Involvement of end-users and stakeholders 40
9.   External consultants 38
10.   Change management 36
11.   Business process reengineering 34
12.   Organizational fit of the ERP system 32
13.   IT structure and legacy systems 28
14.   Monitoring and performance measurement 24
15.   Data accuracy 24
16.   Vendor relationship and support 21
17.   Organizational culture 20
18.  Minimized customization (Vanilla ERP) 20
19.   Project champion 19
20.   Company’s strategy / strategy fit 18
21.   ERP system configuration 17
22.   Project team leadership / empowered decision makers 16
23.   Interdepartmental cooperation 16
24.   Troubleshooting 15
25.   Vendor’s tools and implementation methods 14
26.  Available resources 13
27.  Management of expectations 10
28.   ERP system acceptance / resistance 9
29.   ERP system tests 9
30.   Organizational structure 8
31.  Budget  cost/benefit analysis 8
32.   Use of a steering committee 7
33.  Financial incentives 5
34.  Fulltime project-team 5
35.   Environment 4
36.  Documentations 2
37.  Trust between engaged parties 2
38.  Country-specific requirements 2
39.   Knowledge management 1

  

Shaded in green are the newly identified factors. 
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Despite being grouped within different criteria (Momoh, Roy, & Shehab, 2010), or umbrellas 

(Amid et al., 2012; F. F. Nah & Delgado, 2006; Ngai et al., 2008), the analysis of these CSFs 

revealed their tight interactions, and a variable degree of influence on the success of 

implementations during different lifecycle stages (Somers & Nelson, 2001; Wang, Shih, 

Jiang, & Klein, 2008), with a clear impact on the implementation processes and 

organizational performance in general (Liu & Seddon, 2009; Ram et al., 2013; Sun, Yazdani, 

& Overend, 2005).   

3.5 Discussion  

Implementation problems continue to be regarded as major challenges for ERP system 

adoption, especially since these complex situations morph into the wicked problems space if 

not addressed properly. Despite rather intensive research efforts into CSFs, success in ERP 

implementations remains a serious challenge for many organizations. 

 

Why do we still fail when so much is known about failure? A decade old question (Donaldson 

& Jenkins, 2001) still begs for a satisfying answer. One that could not be found by merely 

discussing and exposing CSFs without providing practical guidance to organizations to 

manage these factors. Not only by utilizing the existing body of knowledge, but in 

understanding, monitoring, interpreting and updating the influence of these factors within 

highly contextual situations on the ground.  In developing a proposition for the questions 

raised in this thesis, the evaluation of measures of success and CSFs reported in this chapter  

exposed the dominant aspects of complexity in ERP implementations, which are synthesized 

as: 

 

A. Communications and the ability to encompass timely, transparent and honest 

information to different stakeholders, including but not limited to strategies, 

materials, formats and tools, and how they should be moulded together within a 

uniformed mechanism to monitor, update and inform all engaged parties of rapidly 

changing variables, to sustain learning at the speed of need. Other than templates of 

outdated communication guidelines, there has been no discussion of a contemporary, 
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multifaceted, and comprehensive approach to address this topic in terms of tools, 

environment properties, and supporting organizational cultures. 

 

B. Collaboration and synchronization efforts to engage internal and external 

expertise on project aims. This is largely concerned with project space (physical, 

psychological and virtual) properties and their influence on organizational members’ 

behaviours, attitudes and perceptions, as well as the mode, pace and flows of daily 

operations. Despite its pivotal role, workspace design has not been addressed in ERP 

implementations literature. The second part that is also related to collaborations is 

team composition, the ideal coherence of skills and expertise, and the strategies to 

acquire and maintain such composition, particularly when it comes to motivations 

and the drive needed to enable the right levels of synergy among project team 

members. 

 

C. Realities consensus and having a clear accordance on judgments to be made for goals 

to be achieved amid the volatile coupling of identified problems and proposed 

solutions. The assumption of stable definitions for these challenges has evidently 

been one of the main issues that led to mismanagement, and eventually failure of 

implementation processes. How can participants maintain an updated mutual 

understanding for the problems and solutions at hands, which are often intertwined 

tightly within context, and shift across time? 

 

Based on these three aspects, different possible areas of interventions are proposed and 

discussed in chapter five.  The evaluation of the literature highlighted the need to enable the 

cultivation of viable solutions to emerge from within the group, accommodating the 

contextual setting of the ongoing project to complement, or enhance the dominant 

prescriptive approach known as ‘best practices’, where CSFs knowledge is manifested.  

Therefore, the characteristics of project environment, including physical and virtual 

properties of space, project teams, and compositions (composing and retaining expertise), 

shall be addressed first, before addressing the development and integration of design 

processes within the fibre of daily operations in ERPs implementations.  
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3.6 Summary 

The value of ERP systems has always been associated with building and sustaining integrated 

agile capabilities for the organization, like unification, connectivity, transparency, 

productivity, and empowerment. 

 

The different components of ERP systems, as layers of systems or applications built on top 

of each other, reflects the technical complexity of ERP systems. One that goes beyond merely 

complex where human, social, and economic factors are added to the mix, especially during 

implementations of these systems, where perceived realities are continuously challenged or 

stretched to meet emerging demands. 

 

Even when a system is thought to be successfully integrated, an ERP system is a ‘living’ 

system that demands continuous learning and development processes to remain useful. This 

has proven challenging for many organizations, and continue to impose difficulties even with 

the ways to measure success.  The most influential success models were reviewed, and albeit 

approached from different perspectives, it is clear that success remains a moving target, 

shifting according to time and context. Nonetheless, the centrality of people and project 

variables to these processes was identified as a common theme in the literature. 

 

Having identified three different aspects of complexities in ERPs implementations, the 

review describes possible areas of intervention.  Next chapter will evaluate the concept of 

design and design thinking, to assess its role in facilitating the implementation challenges, 

particularly in addressing the issues identified during implementations, where local 

constituents are expected to continuously frame and resolve these issues.  Departing from 

the growing interest in design, and its ability to address wicked problems as explored in the 

previous chapter, design thinking methods and practices, and possible ways of utilizing them 

within an intervention mechanism are discussed next. 
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4. Chapter Four: Understanding Design Thinking 
 

4.1 Introduction 

Design has found it is way to the agenda of many organizations. From being the “thing” in 

business school (Garrett, 2014), innovation driver in public sectors (Bason et al., 2013), to 

an overall strategy for organizations (Mootee, 2013) and governments at large, as discussed 

during the Clinton Global Initiative annual meeting (Clinton Global Initiative, 2012), where 

world leaders, politicians, and social decision makers converged to discuss design role at the 

global theatre. 

 

As a malleable notion, design has been largely used in research and practice to the limit that 

the concept of ‘design’ has become easily borrowed, and possibly corrupted, as a mean to 

describe, transport, and transcend thinking and doing within diverse new territories, shapes 

and forms of applications. 

 

What design is, who is doing it, how are they doing it, and how design thinking as a mental 

cognitive activity is different from other types of thinking, are part of many questions debated 

in the literature (Alastair, 2009; Barry, 2012; Erlhoff & Marshall, 2008; Gattiker, 2012). 

Therefore, the first part of this chapter reviews pertinent literature in order to define ‘design 

thinking’ as it applies to the current thesis. 

4.2 What is design? 

A recent discourse on design terminology (Erlhoff & Marshall, 2008) provided an insight to 

a wide range of  verbs, nouns and adjectives conjured as prefixes or suffixes with design to 

identify different approaches, disciplines, contexts and practices. 

 

Manifesting in all aspect of contemporary life as it continues to evolove, design discourse 

crosses many fields and dsciplines. In doing so, it has been noted that design operates at 
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many different levels within systems, and most importantly to the current study, is carried 

out by both professional and non professional designers (Alastair, 2009; Barry, 2012). 

 

Definitions of design are based mainly on the seminal work of Simon (1996[1969], p. 111) 

‘The Science of the Artificial’: 

Everyone designs who devises courses of action aimed at changing existing 

situations into preferred ones 

And Papanek's (1972, p. 3) ‘Design for the Real World’: 

All men are designers. All that we do, almost all the time, is design, for design is 

basic to all human activity 

Their approach, though echoed by other influencing designers (Charles Eames and Bruce 

Mau), has been subject to a considerable debate being challenged by a contrasting school of 

thought (e.g. John Chris Jones and Christopher Alexander), who view design as a distinct 

profession with unique set of methods, skills and cognitive attributes. 

 

Within the circles of design academics today, asking a question about design triggers an 

intense thread of discussion with mostly contradicting views. PhD Design @ 

JISCMail.ac.uk, is a well-known active discussion board8 for all issues related to design, 

with active contributions from scholars like Donald Norman, Victor Papanek, Klaus 

Krippendorf, Kees Dorst, Charles Burnette, and Ken Friedman among many others.  In this 

forum, contributors continue to contemplate, and yet to agree on a concise view that defines 

design within disciplinary or inter-disciplinary boundaries. The nature of design and its 

contemporary role continues to stimulate a similar discussion among practitioners as well.  

Ultimately, an understanding of the context helps to clarify a definition of what design is, 

which can then inform the efforts of its utilization or operationalization. 

 

                                                 
8 https://www.jiscmail.ac.uk/cgi-bin/webadmin?A0=PHD-DESIGN  
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For the present thesis, a working definition of this notion design is to accomplish a desired 

goal, by changing an existing situation to a preferred one. A process that is purposeful, 

intentional, collaborative and creative. With an attitude that embraces risk and uncertainty in 

the search for solutions for the defined needs, or negotiated expectations.  

 

The following section clarifies the scope of this definition, to inform the proposed 

intervention framework in following chapter.  

4.3 What is design thinking?  

Research into design thinking is believed to have been initiated as an attempt to define design 

as a discipline during the late 1970s (Cross, 2010). As part of these efforts, Lawson (1980) 

discussed how designers think, followed by Cross's (1982) “designerly ways of knowing”.  

Soon after, Rowe (1987) is believed to have coined the term in his book Design Thinking.  

He also reviewed the situational logic and the decision making process of designers. Rowe 

(1987) provided an illustrated systematic account for the processes of design for urban 

designers, while exploring theoretical positions, and whether these processes prescribe a 

general form and procedure for solving problems.  

 

For the last two decades, Design Thinking Research Symposium (DTRS) series (1992- 2014) 

has been collating and coordinating major efforts of research and reflection on the nature of 

design processes, substantiating design’s ability through different models of design thinking.  

This has emerged from viewing design situations in light of different theories and 

perspectives, and creating varied interpretations for a complicated human reality (Cross, 

2010; Dorst, 2010), the latest of which aimed at demystify its scope and application through 

an array of case studies of expert designers at work (Cross, 2011).  

 

However, Johansson-Sköldberg, Woodilla, & Çetinkaya (2013) highlighted some nuances 

between an academic theoretical account for the designerly thinking processes (Buchanan, 

1992; Cross, 1982, 2001; Krippendorff, 2006; Lawson, 1980, 2005; Rittel & Webber, 1973; 

Schön, 1983; Simon, 1969), and another simplified practical account of design thinking, that 
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goes beyond the context of the domain, with and for people without necessarily a scholarly 

background in design, like business and management (Boland, Collopy, Lyytinen, & Yoo, 

2008; Boland & Collopy, 2004; T. Brown, 2008, 2009; Dunne & Martin, 2006; Martin, 2008, 

2009, 2011). 

 

Therefore, to encourage scholarly and professional explorations of the nature of design, an 

integration of both accounts promoted design as a unique form of inquiry for action, without 

necessarily scientizing design. For example, Nelson & Stolterman (2012) second edition of 

The Design Way (Nelson & Stolterman, 2003), highlighted the power of intentional process 

in design thinking, and the conscious efforts to create a design culture within the milieu of 

establish social constructs. Another is Liedtka & Ogilvie (2011) systematic process to use 

design thinking coupled with traditional thinking to promote profitable and sustainable 

organizational growth. Such an approach, apart from guarding the distinction (purposeful, 

intentional, and systematic) of the discipline, does not limit its applications, without engaging 

with often uninformed, or substantiated claims promoted by many practitioners, which in 

many cases backfire negatively at the whole design community. 

 

In fact, articulating an undisputed and accurate definition for design thinking has been 

identified as an issue, even for those who professionally practice it (Kimbell, 2011; 

Tonkinwise, 2011). In simple terms, the expression can be defined as ‘how designers think’. 

Their logic, activities, processes, tools and actions that form their distinct profession. 

Clarifying this simple definition further demands a better understanding of designers’ 

thinking processes, for which a number of value judgments assessment need to discussed, 

for example: 

 

How to describe what designers know and how they approach and make sense of 

their own work (Cross, 2011).  

How they do things (gather information, synthesize knowledge, frame problems, 

propose and test solutions)  

What are the different kinds of thinking that happen within a design process 

(Burnette, 2009)  
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How might designers act upon their tacit and embodied knowledge (their bodily and 

mental activities that formulate their professional distinction) (Cross, 2011; Dorst, 

2011; Kimbell, 2011).  

 

These value judgments are discussed in next sections of this thesis, whilst design thinking is 

a term used as a process, a communicator or an eco-system considering the expanding space 

of design (Botero, Kommonen, & Marttila, 2010) to cultivate a fruitful inquiry within the 

organization. It is also proposed here that design thinking is a form of intelligence that can 

go far beyond merely problem solving.  When compared to the latter, design cognitive 

activities “recruits a more extensive network of brain areas” while working to evaluate and 

modulate appropriate responses for uncertain conditions (Cross, 2010, p. 103), within an 

organization that emphasize the value of design in knowledge creation through thinking, 

discovering and resolving conflicts during this process. This can also be thought of as a 

journey (Hands, 2009, p. 25), to address all kinds of problems suffered by businesses 

nowadays (Lockwood, 2009, p. 29). Design thinking is therefore adopted here as a new 

paradigm for addressing major challenges faced by organizations, to remain competitive in 

complex and continually changing environments (Dorst, 2011).  

 

Malcolm Gladwell (2000, sec. 1) distinguished factors of contemporary epidemics which 

businesses are clearly witnessing in this era to include contagious behaviours, small changes 

with huge impact and expeditious changes. As a starting point, thinking orientations may 

need to be updated within the thinking process.  So, if design thinking is meant to promote 

an innovative culture, starting with the ‘what if’ mind set of designers makes sense, because 

it implies a subtle thought of design as a process.  This process starts with partially unknown 

objects or methods in attempting to expand thinking into systems, frames and new 

knowledge (Razzouk & Shute, 2012). Accordingly, the knowledge manifested in design 

thinking processes is far from chaotic, or beyond the control of reason, nor does it employ 

processes as tricks, as claimed by opponents (Damien, 2011; Nussbaum, 2011). Instead, it is 

a creative and open-ended method that is rather initiated through a thoughtful consideration 

of frames of references that have been developed within a context of an organization (Dorst, 

2010) by applying tools that develop objects, services, systems and disciplines at large.  
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A variety of design tools (Hanington & Martin, 2012; V. Kumar, 2013) are being generously 

applied to a wide array of domains, which makes its definition highly contextual and 

dependent on where it is being applied (academic, business, public sector, or military).  These 

tools are generally grouped to be used at different stages of the process: during briefings, 

ideations, and throughout the problem solving processes (Paton & Dorst, 2011), whether 

performed by designers, or non-designers who extend these methods into new disciplines 

(Kimbell, 2011; Rylander, 2009). Therefore, it is necessary to look closer at problems and 

solution spaces within this process to develop a clear understanding of its essence. 

4.4 Problems and solutions in design thinking 

Problem solving in design thinking can be compared with a scientific problem solving 

approach. In science, a ‘tamed problem’ with known algorithms for arriving at correct 

solutions (Ritchey, 2008; Rittel & Webber, 1973; Rittel, 1987; Roth & Senge, 1995) usually 

invites theories, concepts or models to help frame a suitable approach to be addressed.  Once 

the problem is analytically understood within the chosen framework, it may be generalized. 

To reach that end, time is of great value as well as the freedom to reduce complexity of the 

problem to more manageable, comparable bites.  

 

In contrast, design problems are often regarded as ill-structured or wicked problems (Bayazit, 

2004; Buchanan, 1992; Cross, 1984; Dorst, 2003) that cannot be easily or sufficiently 

framed, neither can they be reduced to small parts where such reduction would entail the 

separation of function, purpose and intention within this conceptual analysis (Nelson & 

Stolterman, 2012, p. 84), an approach that may not be of fundamental use.  

 

Overall, it is emphasized that design challenges need to be considered within their context 

and through different scenarios to be thoroughly evaluated. It is not designers’ end decision 

that would claim a solution is devised. It is rather a multi-perspective view from users, 

investors, manufacturers, service providers (and other possible stakeholders), who also have 
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legitimate input to the solution (Lawson, 2005; Lindberg, Meinel, & Wagner, 2010), where 

a satisfying level of shared understanding is much more difficult to achieve (Dorst, 2003). 

 

Tamed problems are manageable. They come with a focus, appropriate definitions and 

relevant information. That is not to suggest they are easy, they may indeed be challenging, 

from finding accurate and complete information, to getting the right skilled problem solver 

to figure out a solution formula, as well as taking many other perspectives into consideration. 

In contrast, design problems keep changing while being treated. Once a desired situation is 

understood, the means of its realization may have changed, and as it is inseparable from its 

context (Wexler, 2009), it sets new scope for the problem, demanding a new understanding 

of the situation, that has also changed in light of the new alternatives perceived towards the 

preferred future state.  

 

Dorst & Cross  (2001) explained how problems and solutions co-evolve together as a result 

of the planned and purposeful actions, where problems become situated in particular contexts 

(Dorst, 2003; Suchman, 2006). Furthermore, Rowe (1987) emphasized that the nature of the 

problem solving process itself shapes the solution, with the problem definition and solution 

becoming mutually intertwined (Zdrahal, 2007). The problem cannot be clarified completely 

without choosing a solution during the problem solving process, and the method for solving 

it, cannot be selected without better understanding to the problem; any particular formulation 

of the problem, hints at a different solution. Therefore, the spaces between problem 

definition, synthesis and evaluation are inseparable as they all occur at the same time. 

Solutions are often masked by the common ill-defined nature of these (design) problems. 

 

Those vaguely constructed problems are sometimes hard to grasp as the information around 

them is never clear or complete. It is hard to know when a solution has been formulated, or 

if it is the best available alternative (consequences may not be visible yet). Even more, while 

a problem creates causal chains of other problems, the mere discrepancy of representing it 

creates multi-perspective world views of the original and emerging problem and solution at 

hand. This is why social and leadership problems are often called wicked problems (see e.g., 

Grint, 2005, 2010), similar to ERP implementations, which include a complex fusion of 
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technical, social, organizational and cultural problems, where for instance success and the 

way its measured or achieved is described as a ‘moving target’. 

 

Nonetheless, the most important characteristic associating wicked problems with design 

problems is how they are “conceptualized as interdependent and nested in loosely coupled 

networks of participants, or problem stakeholder” (Wexler, 2009, p. 532).  This highlights 

the need to determine the problem, which in essence is the main problem for design and 

design thinking. 

4.5 Where is design thinking used? 

As an immersive human-centred method, design thinking has been promoted by many 

researchers for its strategic potential in solving different contemporary challenges in different 

areas, including but not limited to business and management studies (Boland & Collopy, 

2004; T. Brown, 2008, 2009; Dorst, 2011; Leavy, 2011; Martin, 2009; Romme, 2003; 

Verganti, 2009), development and planning of Information Systems (Du et al., 2011; Luebbe 

et al., 2010; Plattner et al., 2010), leadership (Norton, 2012), biotechnology (Y. Friedman, 

2011), military (Bullock & Vitor, 2010), nursing (MacFadyen, 2014), literacy (Purdy, 2014), 

even journals submissions rate (Papalambros, 2014) among  many other areas. 

 

Proponents of design thinking believe it is a catalyst for innovation, where collaboration at 

the intersection of technology, business and social innovation is critical for the survival of 

the organization (Johansson, 2006; Meinel & Leifer, 2010), as it is the case of ERP 

implementations. But for design to live up to this promise, a reform for design education 

systems to merge science and technology is urgently needed (Norman & Klemmer, 2014). 

Perhaps some of that has already started, as per the examples of the first two schools of 

design thinking: the Hasso-Plattner-Institute in Germany, and the Design School (d.School) 

at Stanford University, where students from all disciplines get together to study, work and 

solve problems.  
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In business, design thinking takes different forms and perspectives, from the empathetic 

transformation of needs into opportunities (Brown, 2009), to the focus of innovations in 

systems, organizations and networks at large (Ansell & Torfin, 2014; B. Davis, 2010; Du et 

al., 2011). The emphasis however, has always been on the desired state of affairs (Simon, 

1969, 1973).  

 

The examination of an issue through the design thinking lens seems to help businesses 

overcome some of the limitations of traditional disciplinary approaches within organizations, 

particularly where prescriptive routines, or narrow disciplinary boundaries prohibit 

exploration of new ways to view or manage these issues. 

 

From another perspective, organizational management and development as a process-

focused field, has benefitted from the design thinking approach. This includes the evaluation 

of daily procedures and how they are applied, how to improve them by studying and 

gathering information to create visual diagrams that link roles, tasks, decisions and 

information within a synthesized picture. In this sense, design becomes a knowledge agent 

mediating, framing, and negotiating solutions and knowledge creation that comes from 

within the organization (Bertola & Teixeira, 2003). A parallel technical approach was the 

work-flow management technique, as it was called in the 1990s, which later became known 

as Business Process Management (BPM) built on the broad perspective of addressing 

organizational, as well as technological grounds (Luebbe & Weske, 2010).  BPM is also an 

embedded approach within any ERP system. 

 

The review of organizations as products of design is not new. It is believed that Simon's 

Administrative Behaviour (1945) outlined the explicit role of design in management and 

organization development theories during the last century, forming an important branch of 

design thinking in the broad sense of finding ways to improve organizational effectiveness. 

Yet again, it is important to reiterate that while strong interest in design thinking is evidently 

growing stronger, enthusiasm to use design in different practices without sufficient 

understanding of its nature cannot be sustained (Buchanan, 2008). The different extensions 

of design thinking placing design thinking as ‘a common-place concept’ is believed to 
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undermine the potential of the core concept, putting it at risk of losing its meaning, unless 

the core competencies are well established (Cross, 2010, p. 99). Dorst (2011) echoed this 

concern but embraced the potential success of design thinking, as it invites the design 

research community to provide a well-articulated answer to what constitutes the core of 

design thinking, and what value it may have for practitioners and organizations in other 

fields. 

 

For the present thesis, design is neither a profession-bound field, nor a process that happens 

mysteriously within a designer’s cognitive processes. The current research rather supports 

the view of a “comprehensive meta-disciplinary concept that broadens disciplinary 

reasoning and helps for example engineers to forget about the ‘drawers’ for a moment that 

they have internalized in their academic training – until a problem has been defined 

sufficiently so that professional rationales and expert knowledge may suitably be applied” 

(Lindberg, Meinel, et al., 2010, p. 8). A view that was shared recently by Álvarez & Martínez 

(2014, p. 18) who suggest that exiting design pedagogy may need to be re-articulated 

synchronically to meet this complex perspective.  

 

It is important to emphasize that not all problems require a design thinking mode of 

evaluation. Different problems, as well as different phases of problems, may require different 

modes of action. For example, focusing on the different stages of the problem solving 

process, design thinking may best be used during the initial ‘intention’ stage, when the 

problem solver is assessing the situation, observing the environment, creating preferences or 

priorities (point of views). Design thinking manifests itself through a set of mindsets as well 

as ethnographic human-centred tools that help the user to reach an understanding of the 

situations and challenges more richly and fully. In this way, it may be used as a type of 

augmented understanding for organization realities.  

 

The method is also very visible when relating the problem to its context, to analyse its depth 

and scope, or when formulating a solution to be tested such as a prototype, a concept, or an 

experience-based interpretation of the desired future state (T. Brown, 2009; Burnette, 2009).  
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4.6 How to do design thinking? 

To understand how design thinking is undertaken, an overview of the process unfolding from 

the beginning is necessary. The process starts with a need or a dissatisfaction with a current 

state of a service, a system or a product, combined with an intention and determination to act 

upon and solve that specific problem (Razzouk & Shute, 2012). It is linked to an improved 

future and seeks to build ideas up, unlike critical thinking, which breaks them down. 

Judgments are deferred in design thinking, a core value that eliminates the fear of failure, 

and encourages maximum input and participation.  

4.6.1 Design thinking vs. science thinking 

Design thinking, with all the embodied characteristics, complements rather than replaces 

science thinking. To explain how exactly it does so, it is necessary to explain the difference 

between design thinking and other types of thinking.  

 

Owen (2005, 2007) argued that whilst scientific thinking is concerned with examining facts 

to discover underlying patterns to get insights for solutions, design thinking invents a new 

set of patterns or concepts to address the same facts. Hence, design thinking becomes the 

obverse of scientific thinking, where ‘finding’ insights, understanding need, and the 

‘making’ of ideas are blended as possible solutions. Both finding and making are equally 

creative with distinct, but complementing processes. While finding is analytically driven to 

understand and explain the phenomenon, making is driven by synthesizing and proposing 

new compositions bringing tangible expressions and reconstructed meanings (Kazmierczak, 

2003) of what ought to be. 

 

Owen (2007) continued to explore the contents of these processes in different domains, and 

concluded that while science relies heavily on analytic processes, its abstracted contents 

become more symbolic than real. As for design, however, and even though it communicates  

processes,  and analyses symbolic components;  it is still highly “synthetic” (Day, 2007, 4:40 

- 5:32) and deals with subject matters closer to reality.  This makes design the most 

complementing field to science within the knowledge making paradigm, where knowledge 
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is accumulated within a cyclical process moving between theoretical and practical realms in 

building and evaluating new constructs based on needs, values, and goals of the field. 

 

Science and design “are relatives, perhaps even siblings; they often enjoy each other’s 

company, but they are hardly twins, and certainly not identical twins” (Galle & Kroes, 2014, 

p. 228). 

4.6.2 The logic of design thinking 

When practiced regularly, the process becomes intuitive rather than generative. Embodying 

a designer’s mindset is crucial to build that knowledge through practice. Contemplating the 

nature of design thinking, the reasoning logic is one of its core competencies.  Dorst (2010) 

articulated a simple yet effective comparison between design and other types of reasoning 

within what he described as the known and unknown equation (see Figure 4.1 below). 

 

 

Figure 4.1- Reasoning in design thinking, adapted from (Dorst, 2010) 
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A deductive process unfolds when one knows the ‘what’ of systems, structures or things, and 

understands ‘how’ they interact with each other.  This is where it becomes relatively safe to 

analytically predict the results or outcomes expected. On the other hand, within an inductive 

process, one knows the ‘what’ of things, and can observe the outcomes or ‘results’ but the 

‘how’ is abstracted.  In this case, the working conditions are proposed to explain the observed 

result.  In doing so, a synthetic reasoning is exhibited.  Deductive and inductive reasoning 

deal with already existing phenomena.  

 

For design, however, as it is concerned with the creation of new things, largely employs an 

abductive reasoning that falls into two forms where the outcome is always known as a sought 

‘value’. In the first form, the ‘how’ is known but the ‘what’ is missing, therefore a solution 

‘thing, system or service’ is proposed. In the second form of abduction, neither the ‘what’ 

nor the ‘how’ are known, only the value is known, which means the ‘what’ needs to be 

created with a proposed ‘how’ that can assist in achieving the known value. 

 

Abduction (as largely credited to the work of Charles Peirce [1931-1958]) is concerned with 

the invention of initial propositions or hypotheses, deduction explicates the proposed 

hypotheses, while induction tests and validates these hypotheses (Burks, 1946, p. 303). As 

for the framing concept, it is largely based on Schön's Reflective Practitioner (1983) where 

practitioners engage with reflection-in-action, to deal with problems that are not clearly 

represented.  They must be constructed from the materials of problem situations and framed 

within a particular context to be attended to (Schön, 1983, p. 40). Designers are ‘thrown’ into 

situations where they challenge realities presented to them (Nelson & Stolterman, 2012, p. 

249), which has great similarities with ERP consultants when they manage the 

implementation of a system inside a group, and are then demanded to create solutions from 

the local materials/resources presented to them.  Despite limited time for critical reflection 

on actions, actors cannot avoid acting in such circumstances.  The effects of actions are not 

predictable, since representations change in light of their interpretations, thus designers (or 

ERP implementation consultants) become, in effect, part of these situations (Dorst, 1995b). 
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The conceptual framing and reframing of situations provides the continuity between old 

experiences and new unknown ones (Waks, 2001), where framing stands for “the creation 

of a (novel) standpoint from which a problematic situation can be tackled” (Dorst, 2011, p. 

525).  This process of creating things and devising the working conditions is often seen as 

the core of design thinking. Designers go through distinctive sets of activities that can be 

observed during formulation or conceptualization.  That is, identifying the key issues of a 

problem and its representation using sketches, images, words, etc., to develop a reflective 

conversation that can enable further developments or permissible moves, which are evaluated 

continuously until a satisfying solution is identified (Dorst, 2010).  

 

Nelson & Stolterman (2012) provided a deeper view of this process as designers move from 

centre (preparations) to intention (immersions) to act, purpose (immersion), and finally the 

particular component as illustrated in Figure 4.2.   

 

Figure 4.2- Design situated process (Nelson & Stolterman, 2012) 



 

Chapter Four: Understanding Design Thinking  82 

A similar representation was also offered by (Burnette, 2009)  in a proposed “I DeSiGN 

Model” staging9 design thinking processes into: 

 

- Intend (Intentional Thinking): clarifying scope, goals motivations and intentions 

- Define (Referential Thinking): setting orders, relevancy and context 

- Explore (Relational Thinking): connecting, comparing and qualifying ideas 

- Suggest (Formative Thinking): interpreting, presenting and communicating 

- innovate (Procedural Thinking): executing communicated actions 

- Goal getting (Evaluative Thinking): evaluating and assessing results 

- Knowing (Reflective Thinking): reflecting, synthesizing, and memory storing 

 

Therefore, the different thinking styles are experienced (analytic, explorative, intentional, 

generative, reflective, and synthetic) utilizing many forms of mental activity that take place 

in the course of design throughout a reasoning that appears as a process of argumentation.  

It, may start with an abductive logic as a way of knowing (initial propositions), but it certainly 

utilises deductive and inductive logic as well in evaluating and validating these propositions. 

 

All deliberations terminate with a judgment of ‘good enough’ and conclude with a 

commitment to a plan that is meant to be carried out. In the end, understanding these 

distinctive, yet connected cognition stages has informed the development of the current 

research design and selection of instruments (choice and presentation of design tools that can 

support this process with the selected case study). The proposed design transformation 

framework is further detailed in following chapter. 

4.6.3 Elements of design thinking 

Design subjectively matches designers’ beliefs, convictions, preferences and values. What 

designers know, believe, fear or desire enters their reasoning at every step of the process, 

unfolding within a situated social context.  Moreover, it affects many people invariably with 

different degrees of good or bad.  This is why different people with varying, often 

                                                 
9 http://www.idesignthinking.com/02waythink/01waythink.html 
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contradictory interests, need to be involved in the process of negotiating a plan of action 

(Rittel, 1987).   

 

Interconnectedness of core elements of bodies, minds, things, knowledge, discourse, 

structure, process and agency (Reckwitz, 2002) are of great importance to grasp their role in 

routinizing the type of behaviour designers undertake while solving a problem. These 

elements may not be taken in isolation, as they are the result of a dynamic interplay within 

the elements on their own, and in relation to one another. Schön's (1983, p. 272) description 

of how the materials/situations speak back during designing, makes a move towards the 

direction of other non-human-centred approaches, and as manifested by all designers in 

different fields, the process cannot function without the artefacts that are created and used 

by the bodies and minds of people doing design.  

 

Objects and materials are crucial to the unfolding of practice, whether they are illustrations, 

models, sketches, diagrams or prototypes.  This is how design begins, then gradually 

transforms to more complex graphical representations by adding detail (Razzouk & Shute, 

2012, p. 335): 

These design diagrams facilitate the designer’s reflection, dialogue, and self-

critique and therefore serve the purpose of representing and testing the designer 

intent. In other words, diagrams serve as a primary vehicle for thinking and 

solving problem 

Practice orientation supports a rich understanding of what goes on during a design activity, 

which leads to decentralization of the designer as the main agent in designing, and opening 

up to the development of new kinds of professional expertise such as Participatory Design, 

Service Design, or the concept of Computer Supported Cooperative Work (which later 

became known as Groupware like for instance ERP systems (Grudin, 1994; Hartswood et 

al., 2002; Kimbell, 2012).  

 

Directly and strongly linked with creativity, experimental designs have strong tangible 

creative manifestation, from mentally composing a drawing or a story, to creating multiple 
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uses of objects. Neuroscientific research suggests that multiple regions of the brain are 

involved during such creative process: design thinking requires increased attention to detail, 

it involves learning as well as a certain level of emotional response (Reimann & Schilke, 

2010), where emotions as presupposed cognitive elements (are older and faster than other 

responses) become central to the construction of meanings (Solovyova, 2003). Distinctly 

though, as a purposeful process, creativity does need to be charged by intention.  

4.6.4 Intention in design thinking 

From the discussion so far, design thinking is an innate quality possessed by all people but 

varies according to the degree of experience and level of intent of individuals to use it 

purposefully. The process of design is greatly linked to how the brain functions, and how it 

represents its findings to the world, which is directly coupled with a set of emotions brought 

from a memory of previous emotional experiences (Solovyova, 2003). These emotions are 

in charge of setting the brain’s highest level goals, and charging it with enough power to 

make things happen (Burnette, 2009; Pinker, 1997). The input received from surroundings 

triggers the use of a mental capacity, so design comes holistically from the body, the mind, 

and the environment in the present time and place. 

 

Based on Burnette's (2009) cognitive analysis, this input often triggers three responses 

simultaneously: an emotional response, an automatic recall of previous events, and an 

adaptive interpretation of relevant knowledge, which is similar to the framing concept 

discussed here, and elsewhere (Dorst, 2010; Lindberg, Gumienny, Jobst, & Meinel, 2010; 

Schön, 1983). As each intentional thought carries its motivating emotional tone, this is 

exactly how a focused, intentional design thinking approach is applied. Knowledge in this 

sense, is considered a more social accomplishment, situated in the ongoing routines of bodily 

and mental activities, and is no longer automatically self-transparent possessions of minds 

(Kimbell, 2012; Schatzki, 2001). 

 

This knowledge is accompanied by positive, flexible and creative tools, within which 

problematic situations in different field may be addressed and resolved.  These tools do exist, 

but in fragments. They still require a clear process for a guided learning, as well as a platform 
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for interdisciplinary collaboration, within a model that is inclusive of all individual users and 

teams, accessible at different levels, and for different purposes (Burnette, 2009). In the 

absence of such a model, tangible benefit realization from these fragmented design tools 

varies according to the concept of design expertise, which centralizes the role of designers 

in such processes. 

4.7 Levels of expertise  

While design thinking can be expressed as a ubiquitous human activity (Razzouk & Shute, 

2012) that does not require immense training or a professional label to experience, it is 

noteworthy to illustrate the differences between a novice and an expert designer or design 

thinker. Benefit realizations differ according to the level of expertise gained by practicing 

the methods and processes of design over time. An expert designer, therefore implies having 

a kind of specialized knowledge of strategies, skills and methods that have been developed 

and honed with experience (Candy & Edmonds, 2006).  Experts developed unique ways to 

review the problem more broadly than novices, who often spend much longer time trying an 

in-depth analysis to understand the context around same problem.  

 

While both extremes (novices and experts) work using the same problem solving strategies, 

new students to the design field may spend more time gathering information compared to the 

more advanced users of design thinking, who are able to work with less information and 

processes.  In this way, experts directly build up a prototypes of one or more solutions 

(Razzouk & Shute, 2012), using deliberate and efficient strategies to tackle the creative 

challenge (Dorst, 2011). 

 

Several studies were directed at understating—through comparisons—the differences 

between expert and novice designers in the ways of perceiving, interpreting, structuring and 

solving problems (Ahmed & Wallace, 2003; Cross, 2004; Lawson & Dorst, 2009; Lawson, 

2005). These efforts were influenced by Dreyfus & Dreyfus (1980, 2005) who commonly 

defined levels of expertise as novice, advanced beginner, competent and expert. Later on, 

Lawson & Dorst (2009) added two additional levels of master and visionary to Dreyfus.  
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Research results reported that expert designers are able to integrate visual as well as technical 

elements interchangeably and simultaneously throughout the design process (multi-

functional). Novices, considering their limited expertise in the problem or in the process, 

tend to focus on one aspect, usually the technical (most difficult) element.  Once an 

acceptable solution is found, they will move on to the more aesthetic or visual aspect (Atman, 

Adams, Cardella, Turns, & Mosborg, 2007; Razzouk & Shute, 2012; Seitamaa-hakkarainen 

& Hakkarainen, 2001). 

 

Therefore, understanding theories of designers’ practice help describe thinking processes 

(how to design in abstract terms), symbolic meaning and images (what it means to do it) and 

equipment (methods and materials that are part of doing it), all of which are necessary to 

evaluate what actually happens in active realities. 

4.7.1 Operationalization of design thinking 

Despite the acknowledged differences in levels of expertise, educators and professionals 

within the business and management world are increasingly mobilizing design in their work. 

Kimbell (2011, 2012) offered a pair of concepts to consider as a basis for re-thinking design 

thinking ‘design as a practice’, and ‘design in practice’.  Design as practice feeds on design 

as habitual, routinized, embodied and situated practice. Indeed design thinking is becoming 

everybody’s business.  Simon (1996, p. 111) conceived this notion over forty years ago 

stating that 

Design is […] the principal mark that distinguishes the professions from the 

sciences. Schools of engineering, as well as schools of architecture, business, 

education, law, and medicine, are all centrally concerned with the process of 

design.  

This concept dissolves the view that design is linked with individuals who are immensely 

talented or have acquired considerable knowledge in the design field. It puts design, its 

methods, practices and tools in the hands of anybody who wants to practice the activity of 

design, which assures that there is fundamentally something more to design learning, than 

just skill acquisition as once questioned by Lawson & Dorst (2009, p. 270)  
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…most designers seem to feel easier describing themselves through the projects 

that, taken together, make up their practice designing is not just something you 

do, or that you take lightly when you practice it, but rather it helps form your 

identity… design becomes a part of one’s being because it involves so much that 

is personal, like your creativity, way of approaching the world’s problems, your 

own history, learning style and view of the world 

This may be taken as an indication for a departure from the common ontological paradigms 

in design learning, which emphasized cognition and the mind, rather than the embodiment 

of mind and self within the specific and present view of the world of practice (see for example 

Adams, Daly, Mann, & Dall’Alba, 2010). 

 

Design in practice, as the second view offered by Kimbell ( 2011, 2012), acknowledged the 

design outcome (as produced by design professionals), in multiplying views and foregrounds 

the incomplete nature of the processes and outcomes of designing as a never ending cycle, 

so much so that the incompleteness of design “becomes both a cause and consequence of the 

dynamics of organizing in contemporary environments” (Garud, Jain, & Tuertscher, 2007, 

p. 5). 

 

This concept expands its view to Participatory Design (PD), where the lead designer 

facilitates the process for outside input and creates “infrastructures that is flexible and open 

for design after another, and unforeseen appropriation” (Ehn, 2008, p. 96). Additionally, 

the careful consideration of design as the space of possibilities, can also help develop 

strategies that support different kinds of design.  Specifically reinterpretation, adaptation and 

reinvention (Botero et al., 2010), which are even more important for opening the doors of 

design expertise to be pursued using the methods, processes, embodiments and mindsets to 

create and enhance creative confidence (Rauth, Köppen, Jobst, & Meinel, 2010; Royalty, 

Oishi, & Roth, 2014). 

 

Both operationalisations of design are important to break from the duality between design 

and designers, and in a way mitigate possible influence of levels of expertise as a barrier for 
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the embodiment and utilization of the process. The next section nonetheless highlights some 

of the mindsets that should be encouraged to operationalize the embodiment of design 

thinking, which informs the development of the design framework for this thesis, particularly 

in the selection, alignment, and categorization of tools and methods that are utilized while 

introducing the design processes to a new group of users, such as those implementing ERP 

systems or similar complex situations. 

4.7.2 Characteristics and Mindsets 

The attitude of design thinkers is immensely important. An open mind, curiosity, risk taking 

approach, as well as an outlook that tries to find ways to devise new configurations, drive 

the skills level up much more rigorously and richly. A design thinker’s characteristics, once 

embodied, help explain further the true nature of design thinking. Examples of these were 

offered by Razzouk & Shute (2012, p. 336) and included human and environment-centred 

concern, the ability to visualize, predisposition towards multi-functionality, systemic vision, 

affinity for teamwork and avoiding the necessity of choice.  

 

These characteristics span the spectrum of expertise from the novice to the visionary. The 

skills grow from recognizing the parameters and context of problems all the way through the 

level of expertise, moving from competent, proficient, expert, master, to reach the visionary 

level (Dorst, 2008, 2010).  

 

How designers move from one level into the other, what governs or facilitates this transition, 

and what tools or methods that can be used at each stage so that individuals within a certain 

problematic situation in other fields can benefit from design thinking, are all questions of 

intense debate. Therefore, the success of delivering such a pedagogical framework is critical 

for the current thesis, and an area of research that has potential to assist and promote the 

advancement of design thinking within organizations.  The development of the thesis 

research framework incorporating these ideas is discussed in the next chapter. 
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4.8 Discussion 

Building on early calls for design viability to help organizations plan their ways out of ill-

structured problems (Ackoff, Magidson, & Addison, 2006; Ackoff, 1973a; Schön, 1983; 

Simon, 1969, 1973), and in conjunctions with recent intense interest in design, and design 

thinking; a clear shift was noticed through the evolving design thinking concept development 

from addressing the particular (object) in design sense, to be the objective in business and 

organization studies, to change or ameliorate a current situation with a preferred one.  

 

Design thinking as a process, a form of intelligence, or a model for collective knowledge 

creation, can be learned and used in new contexts and many different fields. Not only as a 

new paradigm for solving complex problems, but also as catalyst for new possibilities to be 

imagined and attained. 

 

The cognitive process that goes into the mind of a designer while framing, conceptualizing, 

visualization, reasoning and discovering is an iteratively creative process moving between 

solution and problem spaces in an orderly, purposefully, and intentionally manner that 

demonstrates different mental and physical activities.  Reflecting on the context, space and 

the kind of problems where design can be applied, the greatest value of design thinking is 

complementing not replacing other types of thinking within these spaces.  

 

Design, albeit being an innate quality of human beings, was noted to differ in fluency, or 

level of design expertise among individuals, creating unique sets of characteristics that 

distinguish these levels among individuals.  Collectively they describe the overall designerly 

process, particularly the exhibited mindsets that could be embodied by others in attempting 

to address a particular issue in a new domain. 

 

The literature, however, lacks a pragmatic framework to develop and disseminate the 

necessary expertise in design thinking among non-designer problem solvers, who face these 

challenges on a daily basis in their domains, particularly within IS service context. Therefore, 

the following chapter proposes a design transformation framework to introduce, develop and 
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enhance design skills for ERP implementation teams, using a carefully refined tools and 

methods staged to gradually build participants’ creative confidence, to devise solutions from 

the materials of their own context. 

 

Similar to the processes of ERP implementations, design activities and the mindsets 

experienced during the design process suggest the need for a particular cultural and 

organizational setting including team compositions and expertise, design space, management 

style, and individual drive to name a few.  Therefore, the proposed process for design 

knowledge should be placed within a larger intervention framework that addresses these 

settings (discussed as interventions in the previous chapter), to support implementations as 

well as design activities.  The development of the intervention framework is discussed next. 

 



 

 

Chapter Five: Design Intervention Framework  91 

5. Chapter Five: Design Intervention Framework 

5.1 Introduction 

This chapter discusses the conceptual development of a design intervention framework to 

address the emerging questions from the literature reviewed in previous chapters. Research 

questions are synthesized into a proposition that is evaluated in subsequent chapters. 

However, to specifically address the identified gaps, a new body of literature is reviewed 

from other disciplinary domains. 

 

The framework is proposed to addresses different aspects of complexities manifested in ERP 

system implementations as communications, collaborations and realities consensus 

(Sec#3.5) that can be rooted to three different constituents of these projects: people, 

processes and systems. 

 

One of the main gaps identified in the literature was project space properties and its influence 

on the discourse of the implementation within a group. Therefore, project space and project 

teams are discussed first with reference to their theoretical roots in the literature, followed 

by a presentation of a design transformation framework devised as a three stage pedagogical 

process, through which design knowledge is introduced, developed and disseminated to 

facilitate the processes of ERP implementations. 

5.2 Research Proposition  

Three different areas were covered as part of the preliminary literature review for the present 

research. These chapters, as illustrated in Figure 5.1, included a discussion on the changing 

dynamics of organizational problems from early operations research (OR) era to date. 

Subsequently, ERPs as the product of OR was examined thoroughly to understand the nature 

of challenges faced during implementations. Finally the third part of the review explored 

design thinking viability to help organizations address wicked problems—in this case 

persistent implementation issues—which demand a new approach to be resolved. 
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Figure 5.1- Research summary towards the development of the intervention framework 
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5.2.1 Research questions 

This research aims to evaluate how design thinking can be used to facilitate complex ERPs 

implementations. The following questions (1 – 4) were identified in the course of the 

literature review:  

 

1. What aspects of complexity in ERP systems can be identified and addressed? 

As discussed in chapter 3; communications, collaborations, and realities consensus were 

identified as three main aspects of implementation complexities, all of which were rooted 

to people, processes and systems as constituents of these projects. Project space 

properties and its influence on those constituents have not been researched earlier in the 

ERP literature. Therefore, several (physical, psychological and virtual) properties are 

proposed for the consideration of the organizations undergoing the implementations 

challenge. The proposed properties are tightly linked to the characteristics of these 

challenges, in synchrony with the latest technological formats, tools and materials 

available, and in relation to existing theories from relevant domains (cognitive, 

psychological and behavioural sciences) that will be discussed in coming subsections of 

this chapter. 

 

2. What cultural and organizational settings are most relevant for a design 

intervention to be effectively deployed within an ERP project? 

The process of design thinking can be learned and put to use in different contexts. 

Moving between problem and solution spaces is marked by distinctive activities and 

mindsets that—similar to the implementations processes—demand cultural and 

organizational support to unfold successfully. In chapter 3, and next to space properties, 

it was concluded that these setting relate to team compositions and expertise, 

management culture/style and maintaining individual and group drive (motivations, 

rewards, and fulfilments) to excel in their daily challenges. 

 

3. How does design help the host organization and teams facing the daunting 

challenge of ERP implementation? 
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As a form of intelligence, and probably the new paradigm for collective knowledge 

making, it was affirmed that design thinking has the potential to help many 

organizations overcome some of their wicked challenges. For the particular context of 

this research, design thinking is proposed to facilitate ERP implementations by 

complementing existing practices with more awareness to the situation at hand, to tune 

into an appropriate set of actions. This proposition is the basis for the following 

intervention framework, which shall be empirically validated within this investigation, 

only then, can a full answer emerge for this particular question. 

 

4. What are the most influential factors for a design intervention within MEA culture? 

       The majority of the research reviewed in this study is based on Western theories, and as 

such, it generally applies to mainstream global enterprises that share similar cultural 

references. There has been no exploration in design literature yet for MEA cultural 

contexts and its influence on organizational environments, which ultimately shape 

interactions with the proposed intervention framework and its meaning for the local 

organizations. The cultural context within this investigation is examined for inferences 

that can form a plausible answer.  

 

These questions are now developed into the research proposition discussed next. 

5.2.2 Research Proposition 

The researcher proposed that design thinking can be used within an intervention framework 

deployed within implementation practices, to facilitate the problems arising from the main 

aspects of complexities defined earlier as communications, collaboration, and realities 

consensus. 

 

Propositions are an important component of a case study research design. They tend to mirror 

research questions as proposed answers set to clarify the boundaries of the study, for a 

particular group, in specific settings, and through a certain process. The aim is to draft a 

sufficient blueprint for a study (Yin, 2009, p. 28), in order to give specific insights on the 

unit(s) of analysis to be evaluated and link logically to the collected data (Rowley, 2002).  
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The following sections of this chapter substantiate theoretically the roots of the proposed 

framework, followed (next chapter) with a detailed description of the research methodology 

adopted to explore the focal phenomena of the study.  

5.3 Design Intervention Framework 

Based on previous sections that summarized the status of the present research questions, and 

synthesizing the literature reviewed, the proposed framework was developed with different 

axioms that correspond to the identified complexities in ERP implementation processes.  

This was devised as an embedded framework/process for design knowledge to be introduced, 

enhanced and disseminated, to complement existing practices within the hosting group. 

These axioms, as illustrated in Figure 5.2 below, are: 

 

1- Project space (design space) addresses the physical, psychological and virtual 

properties that are deemed necessary for facilitating, enhancing and streamlining 

communications and efforts synchronization within the organization, to create a 

conducive host for innovative interactions to emerge naturally, to support the 

intensive demand imposed by the nature of these projects. Project space is discussed 

in terms of flexibility of physical objects, space and layout, next to tools and setting 

that can support a visual, present, current and transparent reflection on ongoing 

processes, coupled with social features that form the bond between stakeholders to 

collaborate effectively.  

 

2- Project team (design team) is concerned with project team properties necessary for 

(typically) high collaborative environment evident within ERP implementations. 

This section discusses two main issues: a) team composition, where basic 

characteristics like multidisciplinary expertise and its role in supporting empathetic 

interactions among members is highlighted, and b) strategies to retain and sustain this 

expertise, by understating motivations and the drive for continuous optimum 

performance for team members throughout the implementation phases. 
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3- Design transformation framework (Attitude, Aptitude and Amplitude- AAA) 

introduces the conceptual pedagogical framework for how design knowledge is 

acquired, enhanced and disseminated within the organizations undergoing such 

implementations. The framework is initially devised to address realities consensus as 

one of the identified complexities in ERPs, and the changing dynamics between 

problems and solutions that continue to shift across time. The AAA framework 

(middle part of the overall intervention framework below) is discussed in terms of 

three distinct stages:  

 

A. Attitude (design thinking):  participants’ perceptions of design are evaluated 

and influenced using different materials from relevant domains to present the 

viability of design to serve beyond traditional roles. Attitudes are discussed in 

terms of their cognitive components that lead to effectual components, which 

form intentions, upon which behavioural components are exhibited.  

 

B. Aptitude (design doing): building individual and teams capacity to experience 

first-hand the impact of design tools in contextual situations, to gradually be able 

to lead the design process on their own. The range of tools that can be introduced 

here should be evaluated through pilot tests to make sure they escalate in 

difficulty or ‘design expertise’ proportionally with the challenge, which overall 

refines the development of the framework. At this stage, aptitude is discussed 

with the flow of existing design thinking processes, with a focus on the mindsets 

and cognitive orientations for each phase. 

 

C. Amplitude (design being): to amplify and establish this experience as part of the 

process for other teams across the organization. This is discussed in terms of 

existing contextual practices of project teams and their interactions with design 

instantiated objects of knowledge (materials and artefacts), that become the 

catalyst for its adoption within an initial team, and a strong local substance for 

promoting the design process into the organization at large. 
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5.3.1 Project space 

The discussion of workplace properties influence on members’ behaviour, attitude and 

perception is an important approach that has not been addressed in the ERP literature10. 

Project space is the stage where collective team efforts of researching, creating, and 

implementing processes of a group unfold over time. To enable a supportive environment 

for this collaboration, some properties (physical, theoretical, social, and technological) are 

proposed to be considered by hosting organizations. 

 

The aim of this section is to highlight these properties as substantiated by existing literature.  

This is used within the investigation to stimulate a discussion within groups implementing 

ERP systems to decide collectively what works better for their teams; a strategy that has been 

recommended to conceive a workspace design that simply works for the team (F. Becker & 

Sims, 2001; Oommen, Knowles, & Zhao, 2008).  

5.3.1.1 Flexible workspace 

The corporate workspace has always been regarded as a reflection of the prominent culture 

of a place during a period of time. Architects like Frank Lloyd Wright interpreted walls and 

rooms as a kind of fascism in the workplace, he promoted a spacious flexible open space to 

liberate employees from their confined boxes (Musser, 2009). By the mid of the last century 

the Bürolandschaft, a German concept for office landscape, led the movement towards open 

space to allow seamless communication, by literally illuminating all physical barriers at the 

work floor (Salama, 2004; Zalesny & Farace, 1987). A decade later, the concept was 

reshaped by the Action Office System of Herman Miller—still widely used—which improved 

desk space and unit modularity to fit the different arrangement or configurations required for 

varied functions (Musser, 2009), these units shortly morphed into cubicles configurations, 

largely used today with different variations.  

 

                                                 
10 Spatial and social structure of the workplace is well covered within architectural literature, a thorough   
elaboration was beyond the scope of present research. 
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The open versus closed workspace is an argument that continues to be unresolved. Open 

spaces were seen to enhance interpersonal relationships, communications and productivity 

(Zalesny & Farace, 1987). Opponents however, alluded for more than decreased privacy of 

personal workspace, to a range of consequences that included loss of concentration and 

productivity as results of experienced noise, lack of status and insecurity that caused lower 

job satisfactions, physical exhaustion, and even high blood pressure (Oommen et al., 2008). 

Changes in workspace design continue to reflect the evolving attitudes toward the workplace, 

particularly as being influenced by latest technological and social factors, illustrated by 

contemporary trends of seemingly futuristic ‘Pods’ (Kuang, 2009; Musser, 2009) as enclosed 

spaces or rooms within the working floors. 

 

What is meant by flexibility in the present work is the ability to sense and adjust workspace 

according to changing dynamics, to build an effective team-oriented space. Not that an 

organization is continuously required to invest in changing a workspace environment to 

merely respond to a trending notion, but rather calling for the awareness and attitude of 

decision makers to observe psychological, social, technical and functional needs of their 

teams, to negotiate a balanced structure that can address the identified issues (F. Becker & 

Sims, 2001).  An approach that ensures a place where interactions between team members 

and management are optimized towards achieving business objectives without sacrificing 

individual’s boundaries. Salama (2004) stressed that personal involvement in shaping own 

workspace fosters self-motivation and responsibility towards the organization, proposing a 

user-centred approach for this collaboration. Nevertheless, a clear distinction between 

preferences and effectiveness must be explicitly marked (F. Becker, 2000), to balance team-

oriented with business-oriented demands.  

 

Becker & Sims (2001) described the tricky balance as an important organizational ecology, 

a notion that is tightly linked to group agility. For instance, activity zoning as the demarcation 

of a space for specific activity was discussed as one useful strategy towards this ecology. A 

zone dedicated for fluent creative interactions can be seen in a coffee room for the group 

(Weightman, 1999), it could also be a meeting room, or a hybrid space with a discussion 

table, a whiteboard corner, or even a writable surface on the wall for members to converge 
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for discussions and exchange of ideas without having to impose a restructure for the complete 

workplace. 

 

The same can be applied vice versa, for example, within the creative industries that 

commonly require the highest level of face-to-face interactions and open communications 

across the organization,  Doorley & Witthoft (2012, p. 41) for example, discussed the 

necessity of a zoning concept as they referred to huddle rooms and personal hiding places 

that can provide instant privacy when needed.  These settings become impregnated with 

symbolic meanings attached to values that affect teams’ perceptions, and as such, should be 

carefully considered for their significant consequences (Arbor, 2000; Zalesny & Farace, 

1987). 

 

Symbols in organizations are visible manifestations of ideas. Experienced as real, they 

become tangible to peoples’ senses through sight, sound, touch and smell. Whether extracted 

from the layout, landscape, furniture, or even dress code (Arbor, 2000), peoples’ 

interpretation may differ (Firth, 1975, p. 54), but this may not decrease the centrality of a 

symbol that is “capable of generating and receiving effects otherwise reserved for the objects 

to which it refers- and as such effects are often of high emotional charge” (Firth, 1975, p. 

16). Physical environments, therefore, become readable as a human face (Doorley & 

Witthoft, 2012), establishing shared meanings that convey cultural, social and political 

settings upon which permissible or encouraged actions and behaviours are interpreted and 

acted upon by members (Schein, 1984). 

5.3.1.2 Present workspace 

The sophisticated mixture of information that team members experience on a daily base 

within ERP implementations can significantly challenge peoples’ abilities in storing and 

recalling relevant information when it is mostly needed. The use of artificial tools 

(computers, databases, digital media, word processing, etc.) that offer a permanent and 

precise storage to be reproduced in multiple formats without distortion is only one part of a 

complete omnipresent integrative memory construction according to Sutton (2000, p. 132), 

where such externalized memory objects work as “cognitive scaffolding” to supplement 
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relatively unstable and partial internal memories. Clark (1998) detailed why advanced 

decision making cognition depends crucially on humans’ abilities to disperse achieved 

knowledge into intelligent social structures, for people to succeed with less intelligence.  As 

a result “it is the human brain plus these chunks of external scaffolding that finally constitute 

the smart, rational inference engine we call mind” (Clark, 1998, p. 180). 

 

Wegner (1996) argued that human beings actually record as much information externally as 

they do internally.  External storage often becomes a “central storage area for large bodies 

of information that cannot be retrieved elsewhere” (Wegner, 1996, p. 187).  This information 

can be retrievable when we have a label or a retrieval cue of what they are, coupled with a 

notion of location of where they are.  Both label and location are part of the encoding process 

that people go through while storing external information.  Though a locative process is 

unnecessary when storing internal information, there are some parallel rules that can be 

observed within a chain of implicit labels or cues. To Sutton (2000), this individual process 

of storing and retrieving information (internally or externally) may become corrupted as it is 

opened to time, sensations, or pain.  These objects may not only trigger memory retrieval, 

“but can also stagger it, halt it, haphazardly twist it, and leave it in disarray” (Sutton, 2000, 

p. 139). 

 

Even within a group memory model like Wegner's (1996) concept of Transactive Memory, 

defined as a system of individual memory systems, including the communications that occur 

within the group; the collective process of encoding, storing and retrieving information may 

be largely improved due to group collective expertise. Which nevertheless, cannot guarantee 

that information will not be lost, deformed, or changed upon retrieval. 

 

Memories and learning are in reality a different side of the same coin (Shanks, 1996, p. 281). 

Limited reliability of memories has been established, as well as its indispensable role for 

human knowledge making (Locke, 1971).  The topic was picked up by organization theorists 

at about the same time it was abandoned by the psychologists  (Weick, 1991). Spender (1996) 

for instance, conceptualized the firm as a community of practice within a dynamic self-

referring system, to tie knowledge up with its developing context, a direction that can be seen 
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as an extension to Daft & Weick's (1984) interpretive model, where environments are usually 

scanned for data to be interpreted for meanings. The same line of inquiry was also echoed 

by Anand, Manz, & Glick (1998), who called for greater attention in managing soft 

knowledge to externalize tacit expertise as part of a multilevel phenomenon, urging for more 

focus on socialization processes, communication practices, and social networks. 

 

What is proposed by a present workspace in this research is the need to consider members’ 

interaction dynamics. According to which, the role of workspace as a general host for all 

external memory objects is expanded by using the latest technologies available for 

organizations today. Think of a news room setting, and how technology is devoted for that 

context, where a constantly updated feed for the daily streams of information are 

communicated across teams, to remain as close as possible to living in the moment. Even 

when shared knowledge is encoded and stored for later retrieval, the proposed storage 

(internal or external) compartment must be flattened, or within a decompressed format 

concurrently and persistently accessible to teams. 

 

A present workspace becomes a catalyst for mindfulness—paying close attention to the 

present moment—that has been clinically proven to reduce stress and regulate emotions 

(Chiesa, Serretti, & Jakobsen, 2013), improving cognitive abilities (Chiesa, Calati, & 

Serretti, 2011; Zeidan, Johnson, Diamond, David, & Goolkasian, 2010), and most 

importantly enabling members to examine self-perceived realities before rushing to its 

defence. In essence, mindfulness reduces differences that may escalate into conflicts (L. 

Smyth, 2012), contributing to the resonance of the organization at large. 

 

Recent accounts of ubiquitous technologies advances in computing environments at personal 

and corporate levels (Bagchi, 2008; Kawamura, Fukuhara, Takeda, Kono, & Kidode, 2006; 

Mase, Sumi, & Fels, 2006; Vemuri, Schmandt, & Bender, 2006) indicate strong evidence 

that such live memory is possible. iRemember for example, was aimed at addressing the 

transience of personal daily activities by collecting, organizing and recording multi-source 

information to act as triggers for failed memory (Vemuri et al., 2006). Moreover, the 
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increased capabilities of computing memories11, along with the shift from traditional multi-

tier applications to in-memory applications12 (Kanaracus, 2013a, 2013b) assures that a 

present workspace with a ubiquitous living memory for an organization is possible. Not just 

in terms of externalizing all memory objects, but also in accelerating retrievals of these 

objects 

5.3.1.3 Social workspace 

People are shaped by their own created networks (Christakis & Fowler, 2011) within a 

complicated mesh of connected communities in a hybrid environment of virtual and real, that 

addresses individual and group needs (Barnes & Pressey, 2012). 

 

Social network structure is innately part of the enterprise culture.  McAfee (2006, p. 21) 

reflected on the discourse of wikis, blogs and other group-messaging software for creating a 

collaborative enterprise network structure by “distributed, autonomous peers – a 

collaborative platform that reflects the way work really gets done”. Enterprise 2.0 relied on 

social software platforms which allowed structures, roles and responsibilities among people 

to self-emerge (McAfee, 2009).  While the history of these tools goes back to the decades of 

Groupware era (Koch, 2008), the pace of current technologies makes 2006 look too old, 

considering the rapidly developing trends in technologies and applications in: 

 

1) Multimodal microblogging as can be seen in Twitter®, Instagram®, Tumblr® or Keek®. 

2) Augmented realities applications as Microsoft’s HoloLens®, AcrossAir® or Layar®. 

3) Virtual realities that include massively multiplayer virtual online role playing games such 

as League of Legends® World of Warcraft® and SimCity®. 

 

These tools are commonly used by people mostly on mobile devices, but their underpinning 

technologies extend to everyday objects as being imbued with intelligence (Saren, Harwood, 

Ward, & Venkatesh, 2013, p. 1440), deliberately built to be social (Semmelhack, 2013). The 

                                                 
11 Integrated Circuits, similar to Randomly Accessed Memory (RAM) chips used for personal computers. 
12 New applications where data reside, persist, and are retrieved in millisecond without the need to be stored on 
mechanical hard disk.  
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result is a hybrid space with extremely rich data being communicated between members of 

these group making McAfee’s vision something of the past. At the frontiers of a world where 

people are indeed becoming the “human node on a machine network” as depicted by 

Warwick (2000, as cited in Whiteley, 2005, np), this arguably dissolves the boundaries 

between virtual and real (Ogolo, 2013). 

 

Team connectedness is required, but may not be enough anymore as argued by Semmelhack  

(2013).  Members have to be social, embracing the sense of community within. As discussed 

extensively in the ERP literature, this is particularly critical for large organizations with 

geographically dispersed teams, where managing electronic communication between local 

and virtual team members has been challenging (Bjørn & Ngwenyama, 2009). The fact is, 

electronic mail has done very little in sustaining workspace awareness defined as “the 

collection of up-to-the minute knowledge a person holds about the state of another's 

interaction with the workspace” (Gutwin, Greenberg, & Roseman, 1996). Breton (2011), 

CEO of Atos Origins13, has argued for the complete elimination of email when it became 

unsustainable for the business, where 5 to 20 hours per week of a manager’s time is 

consumed in reading and writing emails.  He therefore, initiated a three years program 

towards zero-email environment to make a room for emerging innovative platforms instead. 

 

Email is being regarded as a legacy tool, fulfilling business needs within asynchronous 

communication or file-attachment era (Vascellaro, 2009).  It is not the frequency of email, 

but rather the richness of the media that was found to be lagging behind. Weimann, Hinz, 

Scott, & Pollock (2010) argued that although email and phone communications may still 

play an important role, much more is needed to sustain an effective collaboration including 

face-to-face communication (in real world or Skype® type), regular, and spontaneous 

meetings. 

 

Furthermore, the examination of the enterprise use of microblogging highlights its effective 

role for enabling real-time awareness, improving teams’ participation, and alleviating the 

                                                 
13 One of the world largest technological solutions providers 
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sense of isolation that influenced members’ satisfactions (Ehrlich & Shami, 2010; 

Rezaeenour & Niknam, 2013; Zhao & Rosson, 2009). This kind of distributed co-creation 

allowed organizations to “focus on the orchestration of tasks rather than the ‘ownership’ of 

workers” (Bughin, Chui, & Manyika, 2010, p. 4). These signs were already being picked up 

by solution providers offering platforms like Yammer® and Sharetronix®, as private social 

network solutions to build communications from the bottom up within the enterprise. Early 

reports on organizations’ adoption of these platforms has indicated the need for more 

systematic examination for the evolving processes (Riemer, Diederich, Richter, & Scifleet, 

2011; Zhang, Qu, Cody, & Wu, 2010).Nonetheless, the demands for a corporate social 

platform are evidently increasing (Riemer, Overfeld, Scifleet, & Richter, 2012).  

 

One of the latest notions discussed in this regard is the flat army (Pontefract, 2013, pp. 60–

61).  Although positioned as a leadership strategy, the author argues for genuine engagement 

through connected, participative and collaborative organizations.  This is what the socially 

connected workspace in this research aspires for, which may be facilitated by the discussed 

emergent technologies in complementing traditional means. 

5.3.1.4 Visual workspace 

A visual workspace is the last element of the proposed properties. It should be placed in 

conjunction with: 1) the notion of memory and learning, and 2) the role of latest technologies 

within Enterprise 2.0 that can unequivocally be devoted to the benefit of the team. 

 

There is no certain knowledge about the origin of human language apart from plausible 

speculations inferred from indirect evidence such as language development of children 

(Barber, 1976, pp. 27–28). Visual materials however, have always had a central role in 

human communications. Some of the world earliest known drawings (circa 30,000 BC.) are 

still indispensable witness for the versatility of visual language in mirroring the worlds of 

living communities at the time (Julian Bell, 2007, p. 13). Independently of spoken language, 

these drawings were simplified and conventionalized until they stood for specific linguistic 

items like words, syllables, and phonemes (Barber, 1976). Therefore, both images and words 

dialectically evolved through history to cohabit the same space as a vehicle for meanings 
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(Hunt, Lomas, & Corris, 2011, pp. 15–33). Graphical language evolved into such universal 

language (Booth-Clibborn & Baroni, 1979; Brinton, 1914, 1939)—similar to mathematics—

independent of any particular language or culture (Tufte, 1990, p. 10). Like information 

graphics (infographics), which is concerned with the visualization of complex information 

to be understood quickly and eloquently (Smiciklas, 2012, p. 3).  

  

The role of visual materials in facilitating organizational learning has increased in parallel 

with technological advancements (Gerard & Goldstien, 2005, p. 18). Horn (2002, p. 1) 

assured that “visual language has the potential for increasing human ‘bandwidth,’ the 

capacity to take in, comprehend, and more efficiently synthesize large amounts of new 

information”, pointing to the use of schematic drawings, diagrams, graphs, illustrations and 

photographs among other elements that have converged into one versatile visual language. 

Furthermore, technological advances introduced new multimedia platforms (integrating 

images, text, and audio)  for the visual organization to support learning (Mayer, 2001, 2003a, 

2003b). This integration improves communications and learning compared to text only 

materials (Mayer, 2001, pp. 74–76).  

 

The large volume of information created by Enterprise 2.0 technologies, has influenced the 

trend of visualization tools profoundly. Textual search or keyword based data input/retrieval 

cannot provide the efficiency or accuracy sought by organizations, even with the semantic 

search enhancements that have been used to humanize the algorithm of search engines (Finin, 

Joshi, & Reddivari, 2005; Visciola, 2003). The abundance of multimodal data created by 

digitally empowered users, demands complex techniques for visual search integration as a 

new approach for relevant data retrieval (Hsu, Kennedy, & Chang, 2007; Zha, Yang, Mei, 

Wang, & Wang, 2009). 

 

The new phenomenon that became known as big data, brings with it new challenges as much 

as opportunities to the organization (Arnold, 2011; B. Brown, Chui, & Manyika, 2011). 

Google’s CEO claimed the amount of information created from the dawn of civilizations to 
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the year 2003 (estimated to be 2.5 Exabytes14 of data) was equally being generated every two 

days. Consequently, the World is simply not ready to deal with such a data revolution 

(Kirkpatrick, 2010). IBM reports similarly, that a data explosion has caught many 

organizations unprepared to deal with its implications (IBM, 2011), particularly in big data 

distinct characteristics compared to classical business warehouse analytics, in terms of 

volume, velocity, and variety (McAfee & Brynjolfsson, 2012, pp. 4–5). 

 

Transforming these challenges into opportunities requires a data driven decision making 

culture, coupled with advanced technologies that can momentarily and interactively render 

these visualization according to data streams. Major industry players in the ERP domain are 

striving to provide these tools within a unified solution platform, particularly in a real-time 

interactive context. As to the medium of visualization, large screens, grids of screens, curved 

displays and even interactive displays (Hu, 2012) offer a flexible and customizable means to 

meet the needs of the organization, not to mention the availability of many applications that 

can transform any surface into an interactive touchable display with the use of data projectors 

and a Kinect camera (Graham-Rowe, 2011; Parrish, 2013).  

 

The visual workspace is therefore certainly not a high-end gadget, but rather an affordable 

necessity for organizational collaboration, knowledge sharing and learning, making the two 

century old remark, “learning at the speed of need” (Johnson, 1775, as cited in Pontefract, 

2013, p. 187) as real as it can possibly be. 

5.3.2 Project team 

ERP projects as explored in details in chapter two are beyond complex as they address every 

little aspect of the implementing organization (Volkoff, 1999). As such, they naturally 

demand the highest degree of collaboration between team members to synchronize collective 

efforts in dealing with daily challenges towards the end goal. The power of collaboration is 

undisputed but should not be taken as a black-box strategy. Managers need to understand 

what goes inside that box, and how to create the conditions for an intimate group flow, where 

                                                 
14 Exabyte = 1 billion gigabytes. 
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members can build on each other’s sparks as they reflect on their emerging situations 

(Sawyer, 2008, pp. 13–19). 

 

Smith (2001) looked into groups’ development in organization, comparing different models 

and framework that evolved over fifty years. He concluded that none of the models were 

empirically validated within uncontrolled dynamic environment. Furthermore, he posited 

that it is “unlikely that a single, universal model of group development will ever exist” (ibid, 

p. 44), and that much work is still needed to refine those models to account for new factors 

including; culture, tasks, group dynamics, and other contextual elements. For instance, 

Tuckman's (2001) procedural development model proposed different stages of group 

development to go through forming, storming, norming, performing, and adjuring; a clear 

focus on interpersonal relationships and task related activities. Although widely cited and 

influential in the literature (Bonebright, 2010; Cassidy, 2007; Knott & Gerard, 2012), 

Tuckman’s model  has been criticized for the inability to explain complex group changes 

over time, group creativity, and the iterative cycles advocated by competing development 

theories (Miller, 2003; Rickards & Moger, 2000).  

 

The literature on group dynamics is too vast (Stevens & Campion, 1994) to be fully  covered 

here. What is presented in this section, is not a new model for group development but rather 

a shift of focus to address some variables that influence group interactions; based on specific 

teams characteristic—namely their diversity and motivation—as the building blocks of 

modern organizations (Randall, Resick, & DeChurch, 2011). A sketch for team composition 

is discussed next to highlight some of the considerations deemed necessary for active 

collaboration, followed by important remarks on motivations and how it is proposed to assist 

in encouraging members’ engagement. 

5.3.2.1 Team composition 

Diverse team compositions (interdisciplinary/multidisciplinary/cross-functional) have been 

increasingly used in organizations for their ability to navigate emergent multifaceted 

problems (Aggarwal & Woolley, 2013; Bunderson & Sutcliffe, 2003). Driven by accelerated 

technological, cultural and financial factors (Kozlowski, Watola, Nowakowski, Kim, & 
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Botero, 2009), the growing complexity of contemporary tasks in organizations relies on 

teams’ abilities to learn and adapt (Choi, 2010). These can be enhanced by the varied 

cognitive styles and capabilities of team members and the unique ways they perceive, 

process, understand, learn and adapt to complex situations (Devine & Philips, 2001; 

Kozhevnikov, 2007; Sternberg, 1999). A compositional approach for building adaptive 

teams is therefore concerned with the optimal composition of individual cognitive abilities 

to form a team-level cognition (Choi, 2010). 

 

Despite its importance to contemporary organizations, “the purposive configuration of a 

team through selection strategies has received limited attention in the industrial and 

organizational literature”(Zaccaro & Dirosa, 2012, p. 199). Team composition has been 

challenging for researchers as they attempt to evaluate the range of projects that differ 

significantly (Chi & Chen, 2009). Existing selection processes have not been thoroughly 

examined in research to date (McClough & Rogelberg, 2003), but since individual cognitive 

abilities can be measured (Randall et al., 2011), different approaches have been proposed 

based on performance predictions, in reference to members’ cognitive abilities as reviewed 

by Connell, Doverspike, Cober, & Philips (2001). The variability or heterogeneity in 

members’ cognitive abilities, is a combination approach that can be positively linked to 

improved group-level cognition and, hence group performance. Similar findings were also 

reported by Choi (2010) about the need to include both individual and group level analysis 

when considering team effectiveness; reinforcing the importance of team compositions and 

contextual situations for teams and tasks. 

 

Reflecting on the nature of tasks in ERP system implementations as detailed in chapter 3, 

research findings on cognitive psychology aligns with findings from research reviewed on 

ERP implementations. A balanced diversity of technical and functional skills and aptitudes 

(Hamani, Laboratoire, & Quentin, 2012; Yeh, 2003) are always ranked within the top 10 

CSFs.  

 

What is important here though, is the ability of cognitive psychology to explain the 

mechanism of this effectiveness. Mental models as conceived by Johnson-Laird (1983), rest 
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on the way individuals perceive and structure information into patterns or frames that reflect 

the relationship between its elements, to devise proper actions to be executed. The concept 

was referred to by a variety of terms as examined by Klimoski & Mohammed (1994), who 

asserted that a similar process exists at the group level, and as an emergent characteristic for 

the team, it exceeds the sum of individual models to reflect a shared group-level awareness 

of beliefs, assumptions, and perceptions. Teams’ mental model contents include 

representations of tasks, equipment, and working relationships (Cannon-Bowers, Salas, & 

Converse, 1993) that positively influence the effectiveness of teams’ performance 

(Mohammed & Dumville, 2001), allowing members to anticipate fellow members actions, 

to respond in a coordinated manner for emerging dynamics (B. Lim & Klein, 2006).  Overall, 

this assists in developing teams’ empathy, or the ability to observe reality from multiple 

perspectives (Viljoen & van Zyl, 2009, p. 9).  

 

The more team members share their ideas and perspectives, the more likely they are to 

maximize their potential to synthesize these perspectives (Choi, 2010, p. 139), which explains 

why mental models of heterogeneous teams, have been found to perform superior to 

homogeneous teams (Mohammed & Dumville, 2001).  This is not just in terms performance, 

but a shared mental model implicitly regulates members’ actions within the shared frame of 

reference; enhancing teams’ cohesion,  synergy, and therefore viability (Anders, 2013), as 

well as members’ professional growth (Bossche, Gijselaers, Segers, Woltjer, & Kirschner, 

2010). 

  

Finally, it is important to underline that teams’ mental models are influenced by different 

environmental factors, within which a team operates (Mohammed & Dumville, 2001, p. 99).  

This is substantiated in the earlier discussed aspects of the project space (Sec# 5.3.1), and 

needed to create a fertile stage for teams’ interactions. 

5.3.2.2 Team motivation 

Motivation has been identified in the literature as playing a central role in team-oriented 

organizations (Seiler, Lent, Pinkowska, & Pinazza, 2012),  adversely for information system, 

where projects’ success and staff turnover are largely influenced by motivation levels (Hall, 
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Beecham, Verner, & Wilson, 2008; Sharp, Baddoo, Beecham, Hall, & Robinson, 2009). The 

notion imposes significant changes that exceed project management leadership styles 

(Peterson, 2007; L.Yang, Huang, & Wu, 2011), to human resource management practices 

that may be transformed from passive administration to active partnership with project teams 

(Huemann, 2010). 

 

Motivation processes start with needs (physiological or psychological), that in turn trigger 

actions (behaviour or drive) towards a specific goal or incentive (Luthans, 1998, p. 141). 

Rollinson (2008, p. 196) defined the term as “a state arising in processes that are internal 

and external to the individual, in which the person perceive that it is appropriate to pursue 

a certain course of action (or actions) directed at achieving a specified outcome (or 

outcomes) and in which the person chooses to pursue those outcomes with a degree of vigour 

and persistence”.  Motivation theories consequently were divided between those focused on 

internal (intrinsic attributes, needs, drives and goals) motivators, known as content theories 

(MacClelland, 1961; Maslow, 1954; McGregor, 1964), and those addressing the interaction 

process of self and the external environment (settings, incentives, and expectations), to 

understand how motivations work, known as process theories (Deci & Ryan, 1985; Porter & 

Lawler, 1968; Walster, Hatfield, Walster, & Berscheid, 1978). 

 

 This classification (content and process theories) has been commonly accepted in the 

literature (Saif, Nawaz, Jan, & Khan, 2012), but such a loaded notion, simplified in the form 

of motive  (Fineman, Gabriel, & Sims, 2012, p. 59) is still problematic for management (F. 

Wilson, 2010, p. 135). None can be generalized to fit all situations (Griffin & Moorhead, 

2013, p. 125), nor there is any evidence that these theories conceived within Western cultural 

settings will fit different cultures (Saif et al., 2012), where other contextual factors may 

challenge its basic assumptions. 

 

For instance, the concept of workplace spirituality emerged recently to suggest that attending 

to themes of spirituality including compassion, mindfulness, meaningfulness, and 

transcendence can create a more productive environment (Pawar, 2009; Petchsawang & 

Duchon, 2012). These themes can be cultivated by addressing employees as whole human 
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beings in terms of their physical, mental, emotional, and spiritual needs (Dehler & Welsh, 

2003), and although faith can have a significant moderating power on the drive to perform 

(Ali, 2009; Khan, 2012), spirituality is not to be confused with religion despite their overlap 

(Khan, 2012; Petchsawang & Duchon, 2012). 

 

Knowledge driven organizations have recently been examined to devise a contextualized 

strategy for motivation (França, da Silva, Felix, & Carneiro, 2013; J. A. Wagner & 

Hollenbeck, 2010) based on a proposed understanding of the characterization of these 

projects (Hackman & Oldham, 1976; Hackman, 1980).  Research points to a tendency to 

distinguish the significance of learning new skills as a prime drive for knowledge workers 

(França et al., 2013), as well as the postulated meaningfulness of the work where complexity 

is embraced as an exciting opportunity for a continuous learning and adapting process in 

overcoming challenges collectively.  This is thought to be more meaningful (Veil & Turner, 

2002) to the extent that people are reportedly willing to take a lesser role and lower pay for 

a work that contributes to something meaningful (Schnell, Höge, & Pollet, 2013). This could 

also be seen at a management level, where external factors had lower impact on managers as 

they tend to be intrinsically driven to be “winners”, guiding their teams and organizations to 

deliver successfully (Deal et al., 2013, sec. 12). 

 

In the end, the path towards drafting a working motivational strategy, as much as it may be 

informed by existing literature, must pass through a careful examination of the idiosyncratic 

context of the organization (culture, structure, leadership), the project (significance, 

requirements, and complexity), and the individuals (values, identities, and competencies). 

ERP projects—as challenging as they are—do certainly provide considerable learning 

opportunities for all engaged entities.  A motivation strategy must therefore be able to 

capitalize on this factor, and should align business goals with individuals’ objectives to create 

and sustain the drive for success. 

5.3.3 AAA Design Transformation Framework 

This section proposes a pedagogical framework of how design knowledge is introduced, 

enhanced, and disseminated within ERP implementation teams. As depicted in the middle 
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part in Figure 5.2, the AAA framework simplifies a pragmatic design transformation process 

that goes through three different stages: attitudes, aptitudes and amplitudes. The remaining 

sections in this chapter discuss these three stages in terms of how they can be approached, 

their boundaries, objectives, materials, integration, and their value to the overall process.  

This is considered to be an appropriate approach to present the research materials that will 

answer the questions of how design thinking can facilitate the implementation process. 

5.3.3.1 Attitudes 

The first and probably the toughest challenge for design and design thinking to address is to 

claim a seat at the table [to be accepted as a legitimate business tool] (Holloway, 2007; 

Repisky, 2014), and to be seriously considered beyond the traditional boundaries of products 

and services. Design thinking is rather positioned as a form of intelligence (Cross, 2010), 

guiding transformational results for the organization and society at large (Pastor, 2013).  This 

process starts with a basic, but a profound notion of attitude, a “little thing that 

makes a big difference” (Ballon & Skinner, 2008, p. 218). 

 

Attitudes have been the single most researched topic in social psychology, but the term is 

often left vague in the literature (Augoustinos, Walker, & Donaghue, 2006, p. 113). Attitudes 

are typically defined as “predispositions to respond in a particular way toward a specified 

class of objects” (Rosenberg & Hovland, 1960, p. 1). In order to make explicit the 

components of attitudes, Triandis (1971, p. 2) defined attitudes as “an idea charged with 

emotions, which predisposes a class of action to a particular class of social situations”. An 

attitude is therefore composed of three different and consistent components or responses:  

 

A. A cognitive component or an idea that is part of some category used by humans 

while thinking (food, cars, sickness, etc.) 

B. An affective component, that is, the emotion which charges the idea (positive or 

negative) 

C. A behavioural component, as in a predisposition to act (explicit or implicit) 

(Rosenberg & Hovland, 1960, p. 2; Triandis, 1971, p. 3) 
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The consistencies of responses (thinking, feeling, and acting) of an individual towards a 

certain situation (stimuli), represent an individual attitude which is developed in order to 

understand and adjust to a complex world, to protect self-esteem, and to express fundamental 

values (Triandis, 1971, p. 101). Attitudes can coexist implicitly and explicitly (T. Wilson, 

Lindsey, & Schooler, 2000), as they are similar to personality traits being latent and 

hypothetical constructs. Inaccessible to direct observations, attitudes differ by being inferred 

from measurable responses of the attitude components seen in cognitive, affective, and 

conative (behavioural inclinations and intentions) responses (Ajzen, 2005, pp. 3–6). 

 

One of the ambiguous issues for researchers in this domain is the relationship between 

attitudes and behaviour (Augoustinos et al., 2006, p. 25). Since attitudes are inferred from 

behaviours, a direct link may be readily conceived to predict the latter.  In reality though, a 

simple straightforward link cannot be easily construed (Fishbein & Ajzen, 1974; Triandis, 

1971). People behaviours may contradict their beliefs, or indifference to their attitudes, 

which empirically undermines the validity of a consistency of behaviours that reflects the 

presumed attitude or predisposition (Ajzen, 2005, p. 33).  Which nonetheless, confirms that 

“behaviours can cause attitudes as much as the other way around” (Augoustinos et al., 2006, 

p. 25).  

 

In Addition to variable individual moderators like self-monitoring, self-consciousness, or 

self-awareness (Ajzen & Fishbein, 2005), behaviours are contextually determined by more 

than attitudes including norms, habits, expectations and reinforcement (Triandis, 1971, p. 

25). Situational variables not only impact behaviours independently of its stable dispositions, 

but they “can also moderate the effects of attitudes or personality traits” (Ajzen, 2005, p. 

41).  

 

Intentions on the other hand, are found to forge an accurate predictor for a variety of actions, 

particularly when people have control over performance like skills, emotion, and the 

opportunity to act upon intentions (Ajzen, 2005, pp. 99–115). Hence, intentions become 

central to the attitude-behaviour relationship, and the base for the theory of planned 

behaviour (Figure 5.3); where attitudes, norms, and perceived control over behaviour could 



 

 

Chapter Five: Design Intervention Framework  115 

predict intentions that can account for a large proportion of variance in a behaviour (Ajzen, 

1991, 2005).  

 

Figure 5.3- Theory of planned behaviour (Ajzen, 2005) 

Attitudes can be learned and relearned (changed), either by new information received 

(particularly family, peers, friends or other media) that changes the cognitive component of 

an attitude, or by a direct experience with the object of the attitude through the affective 

component  (Triandis, 1971, pp. 142–146).  The latter is found more effective than secondary 

information (Fazio & Williams, 1986; Sherman & Fazio, 1983).  Therefore, if designers’ 

place in information systems is assumed within a stylistic scope, then an encounter with an 

intelligent, well-informed designer (with an ability to discuss technical issues at deeper levels 

of modules, structures, and interactions of systems), leads one to reorganize thoughts 

(cognitive component) about designers, by changing the affection and behavioural intention 

towards them.  The same should apply for the elements of design thinking (including objects 

and artefacts), processes, and experiences, notwithstanding the distinctions between attitudes 

towards objects and behaviours (Eagly & Chaiken, 1998). 

 

In terms of communicating new information on changing behaviours, McGuir (1968a, 

1968b) proposed a process with specific stages that information needs to go through to have 

an observable effect: attention, comprehension, yielding, retention, and action. Each stage 

has its own variables that define the level of its achievement to proceed to the next stage. For 

instance, attention may be reduced by distractions; comprehension and yielding are 

influenced by the receiver level of intelligence; retention is influenced by message intensity 

or duration, as well as interference of other messages.  As for actions, there could be a million 
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reasons why it may not take place. It suffices to say that the extent to which attitudes can be 

changed depends upon multiple factors related to the situation, the group, the individual, the 

message, the source of the message, the medium, and the presentation as elaborated by 

Triandis (1971, pp. 142–200). 

 

For the present research, and to influence a positive attitude towards design thinking, in order 

to assume its proposed role in facilitating current practices of ERP implementation, the two 

components defined earlier (cognitive and affective) are employed.  First, by providing 

sufficient information about design thinking within a precise context related to the group, 

and then a direct interaction with the elements (object), by experiencing design thinking 

which overlaps with the second part of the proposed framework (the aptitude). 

 

The information about design thinking is carefully examined to fit the situation (ERP 

implementation), the group (diverse sample of the implementation team), the individuals 

(technical and functional consultants), the message (the possible role of design thinking in 

augmenting current processes), the source (academic and industry reports, including the co-

founder of SAP® world leading ERP system), the medium (traditional and multimedia tools) 

and the presentation (design boot camp).  Each of these are discussed in detail in chapter 6, 

under section # 6.6.3. 

5.3.3.2 Aptitudes 

Having influenced a positive attitude, or at least gained participants’ attention, the aptitudes 

stage is concerned with the culmination of participants’ creative confidence (Kelley, 2012), 

to trust their own creative skills. Creative confidence is seen as the pinnacle of a design 

thinking learning model, as deployed by design thinking schools in Potsdam and Stanford 

(Jobst, Ko, Lindberg, Moritz, & Meinel, 2012; Rauth et al., 2010). Equipping participants 

with different design tools deliberately selected to fit the ERP implementation scenarios, 

participants may experience different design methods, going through the processes and 

experiences of design, within a contextualized environment. In doing so, creating the 

opportunity for a direct experience with the cognitive element as a favourable approach to 
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affect behaviours (Fazio & Williams, 1986; Sherman & Fazio, 1983). This aligns with the 

theory of planned action (Ajzen, 2005) by enhancing control over performance. 

 

Starting with divergent thinking tools to explore the problem space, and closing with 

convergent tools to establish team consensus on solutions, participants will be challenged to 

use different mindsets—epistemological stances or world views—utilizing different thinking 

modes as they embody the logic of design (Burnette, 2009). The process attempts to 

transform a static mindset into an evolving stage of mindshifts (Goldman et al., 2012, p. 15), 

as a continuous transition of a participant’s instincts and orientations to come into the new 

being of design thinkers. 

 

To experience the impact of design thinking, participants have to complete a full design 

journey, from uncovering problems to devising solutions. Therefore, a design thinking 

process is needed to be followed here. Dubberly (2008) published a compendium of different 

design processes or models, grouped according to their flows, objectives and use 

domain/context. The majority of the discussed models shared a common theme of locating 

different stages between problem and solution space (Owen, 2007).  This is particularly 

visible within information system contexts (Lindberg, Meinel, et al., 2010), and could also 

be detected in other domains.  For example, comparing design models used by different 

consultancies as a variation for the 4Ds (define, design, develop and deploy) development 

model clearly illustrates this similarity (see Figure 5.4).  

 

Researchers have produced several process models during the last decade, from Lawson 

(2005, p. 34,149), Cross (2000, p. 36), Design Council (2005), and V. Kumar (2009), to the 

most recent models from the HPI d.school15 (2010), and Liedtka & Ogilvie (2011), both of 

which are depicted in Figure 5.5. For the present research, the d.school (2010) process model 

was used as the guiding process with an emphasis on the different mindsets required for each 

stage (shown in upper part of Figure 5.5), a carefully selected design tool to suit the context 

of ERP implementation challenges.  

                                                 
15 Design Schools jointly managed by IDEO and Hasso Plattner Institute at Potsdam and Stanford.  
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Figure 5.4- Variations of design processes derived from the 4Ds (Dubberly, 2008, p. 62). 
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Figure 5.5- Most recent design thinking processes 

 

The five stages of the design process are now described including a summary of the mindsets 

and the tools selected in the current investigation. It is important to note that participants may 

move iteratively between these stages to satisfy a particular need, as outlined in the preceding 

discussion of this chapter. Further details are provided in the following chapter (Sec# 6.6.3). 



 

 

Chapter Five: Design Intervention Framework  120 

5.3.3.2.1 Empathize    

The empathy concept has been used from early twentieth century as a translation for an older 

German concept of Einfühlung, which implies and encompasses notions such as sympathy, 

understanding, and role/perspective taking, while framing (feeling into), or tapping into other 

people’s feelings and behaviours within psychological tradition (Nowak, 2011; Wispe, 1990, 

pp. 17–19). The objective of empathy is to tune into others’ wavelength to understand with 

them, not about them (Tudor, 2011, p. 41). Sensing context and knowing people entails high 

degrees of sensitivity in observing, dialectical understanding, and temporarily ‘living the life’ 

of others (Rogers, 1995, p. 142), within a process that combines three different components: 

1) an affective response to share other’s emotional state, 2) a cognitive capacity to 

experience other’s perspectives, and 3) a monitoring mechanism to track the origins of 

experienced feelings (self Vs. others) (Lamm, Batson, & Decety, 2007, p. 42). 

 

Empathy is therefore a central piece for an affective engagement and team connectedness, as 

it enhances group coherence beyond self-boundaries (Pavlovich & Krahnke, 2011), allowing 

participants to develop a collaborative understanding for the real issues at hand.  

Furthermore, if empathy is the core of human-centred design, ethnographic tools are 

instrumental for the materialization of this process, particularly observation of users’ 

interactions with each other or with their material landscape, informal conversation with deep 

listening to elicit mutual trust and tolerance, and role playing/shadowing that enables living 

the world as experienced by others (McDonagh, 2010).  As a result, the mindsets of openness, 

curiosity, inquisitive, failure permitting, patience, and non-judgmental interactions are 

essential for the participants to experience empathy. 

 

Some of the design tools that can be used in this stage include but are not limited to camera 

study, empathy mapping, journey mapping, behavioural mapping, stakeholder mapping, 

social network mapping, personal inventory/cultural artefacts, users shadowing and 

immersion in day in the life of a user. 
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5.3.3.2.2 Define   

Taking the scattered findings forward, participants reflectively unpack or synthesize 

meaningful insights into problem framing (Cross, 2003; Schön, 1983). The problem space is 

not given but rather constructed by participants (Schön, 1991), and continues to be reframed 

(Choulier, 2011) during this reflection-in-action process, charged with setting problem 

boundaries to “select particular things and relations for attention, and impose on the 

situation a coherence that guides subsequent moves” (Schön, 1988; as cited in Cross, 2006, 

p. 80), while drafting possible solutions to be evaluated (Dorst, 1995a). Framing problems is 

fundamental for a successful design process (Cross, 2011), and a key feature of a developed 

design expertise (Cross, 2004).  

 

Problem framing is rarely completed in a single stretch at the beginning of a design process 

(Schön, 1988).  As an evolving process, every frame constructed leads to a conjectured 

solution, hence having multiple accepted/satisfying solutions, rather than one correct 

solution is a known feature of the design process (Visser, 2009). The alternatives serve as 

means of problem-analysis (Cross, 2006, p. 17). While problem identification is a 

challenging task (Pacanowsky, 1995), these conjectures mitigate the risk of falling too soon 

on a fixation of a narrowly framed problem (Liedtka & Ogilvie, 2011, p. 24), through a 

reflective approach that entails the willingness to endure suspense and mental unrest in the 

search process.  An approach that assists the team in overcoming the “inertia that inclines 

one to accept suggestions [ideas] at their face value”(Dewey, 1910, p. 13). 

 

The main mindsets encouraged at this stage include visualization, finding patterns, exploring 

systems, analyzing/sorting insights, developing a point-of-view, drawing the big picture, 

sensing gaps, identifying opportunities and decision making. These mindsets can be 

experienced using a variety of design tools including but not limited to mind mapping, 

fishbone diagrams, extreme users, ERAF (entity, relations, attributes and flows) diagrams, 

Venn diagrams, analogous empathy, point-of-view analogy, hits and highlights, statement 

starters, reverse assumptions and Pareto analysis. 
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5.3.3.2.3 Ideate   

The ideation stage is where participants diverge widely on the developed insights, generating 

as many ideas as possible. As they begin the exploration of the solution space (Lindberg, 

Meinel, et al., 2010), it is critical to encourage a state of flow (Csikszentmihalyi & 

Csikszentmihalyi, 1992, p. 30)  by focusing on the engagement process, to enable a fluent 

ideation that also demands an adjourned judgment. The ideation process is guided by the 

developed insights as objectives only, rather than an evaluation criterion that can hinder the 

creative process (Vangundy, 2005).  The inevitable uncertainty must be embraced to step 

away from familiar or known solutions (Liedtka, 2011).  Nonetheless, ideation should be 

structured according to the predefined insights in order to remain focused, and time-boxed 

as an activity with turn-away intervals, to allow for non-conscious processing or creative 

incubations to occur (Ellwood, Pallier, Snyder, & Gallate, 2009), since no one can be in 

constant flow all the time (Csikszentmihalyi, 2003, p. 71). The objective of this stage is to 

cultivate participants’ explicit consensus, and to uncover tacit connections between entities, 

objects, domains, and users within the organization based on representatives’ inputs.  

 

The mindsets encouraged at this stage include visualization, humor, happiness, talkative, 

artistry, intuitive, playfulness, seeing the big picture and freely toying with ideas.  These 

mindsets can be experienced using several tools including but not limited to powers of ten, 

brainstorming, brain writing, KJ technique, affinity diagrams, card sorting, free-listing, 

imposed constraints, laddering questions, idea boxes, SCAMPER (substitute, combine, 

adapt, modify, put to another use, eliminate and reverse), concept generating matrices, and 

concept mapping/sorting. 

5.3.3.2.4 Prototype   

During the prototyping stage, ideas (internal mental images) are rapidly externalized into 

sketches, stories, scenarios, models and other artefacts. These low fidelity prototypes provide 

the vehicle for further experiments (Schön, 1983, p. 174), and the materialized 

representations become more accessible for direct interactions and conversations that move 

between criticism and discovery (Cross, 2011, pp. 12–13); helping to experience the shift 
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from thinking to doing. Participants’ reflective and experimental actions then lead this 

discovery process, assisted by the materials’ talk-back (Schön, 1983, p. 280). 

 

Prototypes provide a concrete realm as an escape from operating only within mental 

abstractions. The design process continues to fluidly move between the abstract and the 

concrete (Beckman & Barry, 2007, p. 50), an oscillation that is energized by low fidelity 

prototypes eliciting a rapid evaluation and feedback, to manage the uncertainty within 

complex systems landscapes (Gerber, 2009). Rapidly constructed prototypes must be good 

enough to learn, rather than exhaustively tested at this stage (Liedtka & Ogilvie, 2011, p. 

33).  In contrast, costly (time and efforts) high fidelity prototypes—of near finished systems 

or products—could hinder this fluency, as participants get distracted with the operational 

details and less with contemplating improvements (Atladottir, Hvannberg, & Gunnarsdottir, 

2011). 

 

Apart from their valued outcomes, low fidelity prototypes are also important as an enactment 

for the design practice, with a positive psychological effect on participants, as they reframe 

failure into learning opportunities while refining their solutions. A process that overall 

enhances confidence in participants’ creative abilities (Gerber & Carroll, 2012, p. 70). 

Therefore, prototypes not only serve as a manifestation of ideas, but also as a stimulus and 

filtering mechanism to guide ideations in new directions, and assist in concisely defining the 

problem space (Y.-K. Lim, Stolterman, & Tenenberg, 2008), within a highly and seamlessly 

integrated manner. 

 

The mindsets sought for this stage include experimentation, action-oriented, openness, 

playfulness, collaboration, creative use of raw materials, process oriented, evaluative 

thinking, contemplation, environment sensitivity and contextual thinking. The list of design 

tools that can assist here includes generative research, design charrettes, storyboards, 

storytelling, bodystorming, creative tool kits, wizard-of-oz, space prototyping, and AEIOU 

(activities, environment, interactions, objects and users). 
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5.3.3.2.5 Test   

Testing and prototyping are almost inseparable. The two stages are used in tandem, with a 

feedback loop for the devised solution. Testing is not only central to validating requirements 

fulfilments, but as a further understanding to the solution that leads to uncovering new 

requirements moulded by the preceding alternatives (Cross, 2011, pp. 16–17). This process 

can be linked to experiential learning theory (Kolb, 1984), where learning and knowledge 

creation occur within loops between active/synthetic, and reflective/analytic 

experimentations until a working combination (solution) is found (Beckman & Barry, 2007), 

as an emergence (Cross, 2006, p. 55) for the design enactment experienced within different 

design thinking stages.  

 

The mindsets desired for this stage focus on context sensitive, tactical, risk taking, persistent, 

courage, and seeking support. As for the design tools that can be used here it may start with 

a variation of 2 x 2 matrices for contextualization, then move to PPCO (pluses, potentials, 

concerns and overcoming), storytelling, testing with end users, feedback capture grids, ‘I 

like, I wish, what if’, ‘how-how diagrams’, and stakeholder analysis. 

5.3.3.3 Amplitudes  

Amplitudes as the third stage of the proposed design framework are constructed as a 

recursive process for the emerged knowledge. This process constitutes a ripple effect that 

transcends the implementing teams (initial design process participants), to the rest of 

organization.  

 

Implementing teams exposed to the design process experience, become the internal catalysts 

for design thinking with the attitudes, aptitudes, and local examples necessary to support the 

case for its value. Therefore, the message, source, channel, and presentation are all closely 

related, and shall be captured easily by constituent in demonstrating the reality of the 

situation.  
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Nonetheless, for the rest of the organization to act, this new knowledge must a) be 

materialized as a unique representation of a distributed understanding, and b) voiced by 

someone or some group (J. R. Taylor & Van Every, 2000, p. 243).  After all,  “if cognition 

lies in the path of the action, then texts and conversations also lie in its path” (Weick, 2009, 

p. 5).Text in this context includes all produced materials or artefacts as different tangible 

instances for the objects of knowledge, which remain projections-in-context, simultaneously 

conceived as unfolding structures of absences, rather than definitive things (Cetina, 2001, p. 

191). Therefore, the mere existence of these materials is critical to support design 

conversations at an organization level, thus harnessing group knowledge, in order to sustain 

the transformational process.  

5.4 Conclusion 

The design intervention framework proposed in Figure 5.2, is conceived to facilitate the 

challenges of ERP implementation processes in large organizations. As a sociotechnical 

organizational issue, it is necessary to establish the foundation for such an intervention within 

organizational theory, leadership, anthropology, psychology, cognitive, and behavioural 

science literatures. The framework is therefore proposed as a methodological approach to 

systematically address the research question of how design thinking can be used to facilitate 

implementation practices. 

 

Both project space and project team aspects were reviewed in response to their absence in 

the ERP implementation literature. The project space properties identified in this review 

align with several basic necessities for the teams working within these complex projects, 

including but not limited to communications, collaborations and efforts synchronizations. 

The influence of project space on successful service delivery by engaged teams is to be 

evaluated. The proposed research framework will provide a consistent analytical framework 

for discussion of findings. 

 

On the other hand, the project teams’ part makes explicit the critical factors (composition 

and motivations) for members to endure and excel within such demanding environments, 
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and the need to differentiate knowledge workers from general workers.  This framework is 

therefore intended to enable the investigator to see through some of the entangled issues in 

this area, and attempt to precisely define the complexities as discussed in chapter 3 as they 

relate to people, systems, and processes. 

 

Finally, the design transformation framework has been devised with different stages to 

introduce, enhance, and establish design competencies across the organization.  The AAA  

framework is aligned with the prevailing design processes highlighted in previous research, 

but are further developed to address the breadth of issues (intentions, cognition, abilities, 

etc.), which may be practically approached within the ERP implementation context, as 

proposed in this investigation. 

 

Next chapter details the methodology used to explore the relevance, efficacy, and 

appropriateness of the proposed framework within ERP implementations context. 
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6. Chapter Six: Research Methodology 

6.1 Introduction 

This chapter presents the methodology used to evaluate the relevance, efficacy, and 

appropriateness of the proposed design intervention framework conceptualized to facilitate 

ERP system implementations. The chapter is structured to provide a summary of the research 

aim and objectives, before discussing the research paradigm, and guiding philosophical 

approach, strategy, sampling frame, procedures, and data collections. It concludes with data 

analysis and interpretations, and a discussion about credibility and reliability issues, to 

evaluate trustworthiness and limitations of this work. 

6.2 Research aims and objectives 

The aim of this research is to evaluate the role of design thinking in facilitating the processes 

of ERP system implementations. Current practices are governed by traditional project 

management approach, used in conjunction with other solution providers’ methodologies, 

which advocate ‘best practices’ synthesized from other similar projects, but—apparently—

with less awareness of context. 

 

The research is focused on understanding the focal phenomena in context, with the aim to 

evaluate the possible role of design thinking in facilitating complex ERP system 

implementations’ processes. This will provide researchers, practitioners, and organizations 

with an intervention framework that maybe used to explore, evaluate, and manage the 

sociotechnical complexity of similar projects. 

6.3 Paradigms, and the guiding philosophical approach 

The paradigm concept presented by Kuhn (1996) has been used to summarize researcher’s 

system of belief in creating new knowledge. It has also informed the development of a world-

view of what can be observed and scrutinized, the kind of questions that have been asked, 

how these questions are stated, and how the results of the research investigation have been 
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interpreted (Willis, 2007).  In Kuhn’s words, the paradigm has been “prior to, more binding, 

and more complete than any set of rules for research that could be unequivocally abstracted 

from them” (Kuhn, 1996, p. 46). Instead, this research framework has also been informed 

and influenced by previous research of other disciplines, which are now described. 

6.3.1 Research paradigms in information systems (IS) 

IS research has been described as a rich tapestry of diverse methods and approaches for 

competing research paradigms (J. Becker & Niehaves, 2007; Chen & Hirschheim, 2004; 

Orlikowski & Baroudi, 1991; Richardson & Robinson, 2007). As a multidisciplinary domain, 

a wide range of disciplines have effectively influenced the knowledge production within the 

IS arena, including computer science, information science, business administration, 

sociology and psychology to name few (J. Becker & Niehaves, 2007; Niehaves & Stahl, 

2006).  Different approaches are taken to IS research including, but not limited to dialectical 

hermeneutics (Myers, 1995), behavioural and design science oriented theories (Esearch, 

Hevner, March, Park, & Ram, 2004), critical research (Richardson & Robinson, 2007), 

critical realistic approach (Bhaskar, 2008; Wynn & Williams, 2012; Zachariadis, Scott, & 

Barrett, 2010) and the pragmatism approach (Morgan, 2007).  

 

No approach is better or worse than another (Benbasat, Goldstein, & Mead, 1987), nor that 

they prescribe or automatically reject any particular method (Judith Bell, 2005, p. 7). It is 

simply a matter of appropriateness with the specific circumstances and objectives of the 

study that become the dominant factor for selecting an approach (Judith Bell, 2005, p. 8). 

 

This study therefore rejects methodological monism, submitting that all methods are valuable 

if used appropriately. However, to remain relevant to the stated aims and objectives of this 

research, and in light of time and resources available to the researcher, a qualitative 

interpretivist approach was selected as the most appropriate for the present study.  Such an 

approach enables the emancipation of contextual realities within complex sociotechnical 

ERP system implementations. Maxwell's (2008) interactive model of research design was 

used to reflect on the components and circumstances (see Figure 6.1) that influenced the 



 

Chapter Six: Research Methodology  129 

discourse (informed all decisions and choices made for the design and execution) of this 

investigation. 

 

Figure 6.1- Research interactive contextual factors based on Maxwell (2008)  

The interpretive settings adopted here ascertain an adequate account of the sensitive context 

of the focal phenomena (participants, subject matters and places) “within which human 

decisions and actions take place” (Myers, 2013, p. 5). Within this approach, the qualitative 

researcher is often the main research instrument (Stake, 2010), who examines the voices of 

participants to understand their constructed realties or world[s] (Packer, 2011, p. 123), so 

that a description of the complex phenomena is attainable, to inform researchers efforts on 

ensuing actions.  

 

Therefore, the research strategy, structures, and operationalization are aligned with a unique 

integrative approach, reconciling the traditional conflict of ethnography (which aims to 

understand participants’ world view), and action research (which aims to change that world). 

Not only to fulfil the distinct features of the interpretivist approach (Yin, 2011, pp. 7–8), but 

also to use this profound understanding of sociotechnical and organizational context, to better 

inform and shape the intervention addressing the phenomena in question. The following 

sections elaborate on the various elements and applications in this thesis. 
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6.4 Research strategy (Case Study) 

This research builds on a qualitative case study as a research strategy, which is well suited 

for the IS domain (Alavi & Carlson, 1992; Orlikowski & Baroudi, 1991) particularly as 

research interests in IS have shifted away from technical towards organizational issues 

(Benbasat et al., 1987; Galliers, 1993). 

 

A qualitative case study is typically focused on the understanding of a contemporary 

phenomenon within the dynamics of real-life situations (Eisenhardt, 1989; Yin, 2003), and 

when the “boundaries between phenomenon and context are not clearly evident” (Yin, 2003, 

p. 13) as may be the case with new research areas, or where existing theories are inadequate 

to explain the phenomena (Benbasat et al., 1987; Eisenhardt, 1989). While research on ERP 

implementation is not new, it is—as explored in chapter 3—constantly changing according 

to the dynamics of fast changing business and technical environments.  As such, it adds more 

complexity to already highly contextual realities, where well defined CSFs of ERP systems 

have become inadequate in evaluating how and why things happen within organizations. 

 

A qualitative case study as a research strategy for this investigation will enable the researcher 

to evaluate the proposed research framework (see Figure 5.2) in mitigating and facilitating 

the complexities of ERP implementations. The operationalization of the framework as 

mentioned earlier is aligned with action research to introduce changes of positive social and 

organizational values (Chisholm & Elden, 1993), but also to continuously refine the process 

of planning, acting, observing and reflecting (French, 2009) which can evaluate and test 

researcher’s understanding of the participants’ world.  The framework is to be deployed 

within an organization going through the implementation process, and from the evaluation 

of its value-in-use, the researcher will develop an understanding for the contextual situations 

unfolding within the organization, enabling the research questions to be addressed through 

this application. Albeit the proposed framework will be applied to one particular case, it is 

anticipated that it will be possible to infer findings of analysis to similar situations, making 

the case study approach rather instrumental (Yin, 2011, p. 310) to the domain, 

notwithstanding the intrinsic value of its context.  
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The in-depth understanding of these complex situations is possible, largely because case 

study research offers a rich combination of data collection methods for the evidence to 

converge in a triangulated fashion (Eisenhardt, 1989), to cope with some “technically 

distinctive” situations that offer more variables than data points (Yin, 2003, p. 14). Thus, the 

approach provides an in-depth understanding of the internal structure of a case utilizing an 

insider’s viewpoint (A. J. Mills, Wiebe, & Durepos, 2010, p. 76), to enable the fulfilment of 

different research aims, whether to test theories, generate a theory, or provide a description 

of the phenomena in question (Eisenhardt, 1989).  

 

Finally, it is important to note that the attractiveness of the case study was enhanced by 

epistemological shifts in recent decades (Gerring, 2007, p. 5) becoming an all-encompassing 

research strategy, covering the logic of research design, data collection and analysis (Yin, 

2003, p. 14). Indeed case study research has been argued as a “transparadigmatic and 

transdisciplinary heuristic that involves the careful delineation of the phenomena for which 

evidence is being collected” (Vanwynsberghe & Khan, 2007, p. 2).  This is made possible 

by focusing on a defined unit(s) of analysis, which in case study research can be a person, a 

group, an organization, a program, a process, or an event (Rowley, 2002; Saldaña., 2011) 

that uncover functions and processes that otherwise “may remain hidden in a large-scale 

survey, but could be crucial to the success or failure of systems or organizations”(Judith 

Bell, 2005, pp. 10–11).  

6.5 Sampling frame 

To ensure a sufficient representations of the focal phenomena in light of research questions 

and available resources, a typical case sampling approach was employed in this work to instil 

confidence in conclusions (Miles, Huberman, & Saldaña, 2013, p. 32), particularly for a 

single case study. Such a strategy requires a defined qualitative profile to specify “what is 

typical” in an illustrative, not definitive manner (Patton, 1990, p. 173).  This profile is 

demarcated by case criteria (boundaries) that were developed for the selection of the sample. 
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6.5.1 Sampling criteria 

The criteria below were influenced by the development of research questions ahead of data 

collection procedures, which is very common in purposive sampling (Miles & Huberman, 

1994, p. 30). The focal phenomena for this research resides within particularly large 

implementations out of general ERPs population.  Therefore, two levels of criteria were 

developed for the sampling of a primary case, including a) an essential criterion with the 

minimum setting required for the consideration of the sample, and b) a preferred criterion 

representing an ideal situation that assures the maximum manifestations of elements of 

complexity within these groups, and with added cultural insights (regional MEA criterion).  

These levels were set as: 

 

A- An essential criterion included the following: 

The organization is a large group based in the Middle East with subsidiaries 

(manufacturing units, outlets, or warehouses) in different locations around the 

World. 

The organization is in the process of implementing an ERP system on a multi-tier 

scale like SAP® or Oracle® business suites. 

The organization is willing to allow the researcher to evaluate the proposed research 

framework within their context, with a group of participants representing different 

levels of users involved in the processes of implementations (from top management, 

to end user). 

 

B- A preferred criterion (which in additions) includes the following:  

The organization is a multinational group based in the Middle East Arabic region, 

with global subsidiaries in different countries. 

The organization uses a hybrid model of internal and mediated implementation 

expertise. 

The organization is using one of the industry practiced methodologies for the 

implementations (Accelerated SAP® as an example).  
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6.5.2 Recruited samples  

Departing from the criteria defined above, the next sections detail the samples of the study.  

Starting with the preliminary evaluation of the research framework, including the recruitment 

of two pilots, followed by the recruitment of the primary case study. 

6.5.2.1 Pilot Study 1 (PS1) 

The purposively selected group (labelled ALPHA) matched the preferred criteria in aspects 

related to the scale and scope of the implementations, but differed in cultural setting as falling 

within an international (mainstream) business environment (North American). The 

researcher aimed to explore the cultural influences in accepting design thinking in 

comparison to the primary case that was planned—but not yet recruited—within a Middle 

Eastern environment.   

 

ALPHA is one of the world leaders in the aerospace sector with business operations covering 

manufacturing, engineering and services, with more than 65,000 employees in 23 countries 

around the world. Based in Eastern Canada, the central IT office initiates and coordinates all 

ERP related projects across the network of subsidiaries around the World. ALPHA went live 

with their ERP system from SAP® in early 2000. To date, ALPHA is cited as one of the 

most successful implementations not only for SAP® as a solution provider, but for many 

other implementing partners including IBM®, Oracle® and Capgemini®.  

 

The recruitment of, and accessibility to the group, was coordinated and facilitated by a 

previous colleague of the researcher, an ERP Consultant who worked for ALPHA at the time.  

Due to a previously arranged agenda, the consultant was not part of the research activity.  

Participants’ details from ALPHA are summarized in Table 6.1 below.  
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Table 6.1- Pilot Study 01- Participants’ details 

Pilot Study 01- Participants 

Participant Code Gender Age 

Range 

Experience 

in ERP 

Completed 

Imp. 

Cycles 

Interdisciplinary 

Expertise 

Self-Perceived 

Knowledge in 

Design 

Thinking 

Scaled 

 (0-10)16 

PS1P01 M 30-35 8 3 X 6 

PS1P02 M 35-40 10 3 X 4 

PS1P03 M 45-50 15 5  3 

PS1P04 M 45-50 8 2 X 7 

PS1P05 M 25-30 5 1  1 

PS1P06 F 35-40 6 2  2 

PS1P07 F 30-35 8 2 X 6 

 

Participants from ALPHA had collectively completed 18 (end-to-end) implementation 

cycles. At the time of the pilot, participants were engaged in a rollout of additional 

components to extend the enterprise portal for sales and maintenance workforce operating 

from mobile devices. 

 

Four participants (Highlighted in yellow) were among a selected group that received formal 

training in design thinking in early 2011, as an initiative led by one of ALPHA’s executives 

who happened to attend one of Hasso Plattner’s presentations on design thinking value for 

developing complex systems. This was received as a fortunate coincidence in the current 

research, since participants were expected to present an informed stance in the intended 

discussion compared to those with no (or little) previous knowledge of the concept. 

                                                 
16 Participants were asked to gauge what they think they know about design thinking from 1-10. The objective 
was to reflect on self-perceived knowledge versus actual competencies that can be mirrored during the intended 
engagement, and possibly better inform the discussion on whether a formal design education is necessary for 
such creative approach to be adopted by organizations. 
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6.5.2.2 Pilot Study 2 (PS2) Sample 

The second sample within the preliminary work focused on matching the cultural setting 

within the preferred criteria. Professionals working within the large domain of Information 

System Service (not just ERP implementations) in different organizations in United Arab 

Emirates (UAE) were invited to participate in a design thinking workshop provided by a 

professional design consultant.  The workshop (co-led by the researcher) was hosted by a 

local social innovation organization in Dubai, who sent invitations to its active members and 

followers in UAE to participate in the event scheduled for three hours on July 3rd, 2012.  

From a group of 88 invitees, 20 participants from different organizations were ultimately 

part of this workshop.  Table 6.2 below summarizes their details.  

Table 6.2- Pilot study 02- Participants’ details 

Pilot Study 02- Participants 

Participant Code Gender Age 

Range 

Experience in 

Information 

Systems 

Interdisciplinary 

Expertise 

Self-Perceived 

Knowledge  

in Design 

Thinking Scaled  

(0-10) 

PS2P01 M 25-30 4  0 

PS2P02 M 35-40 12 X 2 

PS2P03 M 25-30 7  0 

PS2P04 M 20-25 2  0 

PS2P05 M 25-30 6  1 

PS2P06 M 30-35 8 X 2 

PS2P07 M 25-30 3  0 

PS2P08 M 20-25 2  0 

PS2P09 M 25-30 2  0 

PS2P10 M 40-45 13 X 4 

PS2P11 M 35-40 9 X 3 

PS2P12 M 30-35 5  3 

PS2P13 M 35-40 7 X 2 

PS2P14 F 25-30 3  0 
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PS2P15 F 20-25 1  0 

PS2P16 F 35-40 8  3 

PS2P17 F 20-25 2  1 

PS2P18 F 25-30 5 X 0 

PS2P19 F 25-30 7  1 

PS2P20 F 40-45 15 X 3 

 

6.5.2.3 Primary Case Sample (PRIMA) 

The primary sample was a Middle Eastern organization engaged with the implementation 

processes of an extended ERP system. The group (anonymized as PRIMA) is a manufacturer 

and distributer of health related products, with a global presence, having multiple 

subsidiaries (plants, operation/administration offices, distribution centres, and other entities) 

established in 20 different countries around the World.  

 

During the last decade, PRIMA has acquired many smaller entities within the same line of 

business. The witnessed growth moved the group further into the public domain with shares 

being traded in different stock markets. The SAP® ERP system was adopted in 2005 moving 

away from an older proprietary (FoxPro®) System.  At the time of the engagement (3rd week 

of July 2012), a new system was being rolled out (implemented) into twelve subsidiaries in 

nine different countries. The implementations were managed through a simultaneous process 

via the headquarter core implementing teams in collaboration with remote teams, and a 

mediating (external consultants) agency outsourced for much of the technical customization.  

Sixteen participants (Table 6.3) recruited for this engagement in order to test the proposed 

framework, the details of which will follow in the following section. 
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Table 6.3- Primary case participants’ details 

Primary Case Participants  
Participant 

Code 

Gender Age 

Range 

Experience 

in ERP 

Completed 

Imp. 

Cycles 

Interdisciplinary 

Expertise 

Self-

Perceived 

Knowledge in 

Design 

Thinking 

Scaled  

(0-10) 

PCASE01 M 40-45 14 4 X 0 

PCASE02 M 45-50 18 3 X 2 

PCASE03 F 35-40 8 2  0 

PCASE04 M 35-40 8 4 X 0 

PCASE05 M 40-45 12 3 X 1 

PCASE06 M 35-40 10 4 X 0 

PCASE07 M 35-40 8 3 X 0 

PCASE08 M 30-36 6 1  0 

PCASE09 M 25-30 4 1  0 

PCASE10 M 30-35 5 1  0 

PCASE11 F 20-25 0 0  0 

PCASE12 F 20-25 0   0 

PCASE13 M 35-40 8 2 X 2 

PCASE14 M 25-30 3 1  0 

PCASE15 M 20-25 1 0  0 

PCASE16 M 20-25 1 0  0 

 

The recruitment of this sample was extremely difficult. The search started by approaching 

solution providers (consulting agencies and solution vendors) to locate a list of clients 

currently engaged with ERP system implementations, an approach that unfortunately failed 

due to confidentiality concerns.  The researcher then turned to governments and regional 

development agencies to obtain similar data, through which two leads were identified but the 

implementation process of these cases had already been concluded with no further 

integration planned at that time. Finally the researcher resorted to conferences and industry 
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conventions, an approach that provided leads to SUGMENA (SAP® User Group Middle 

East and North Africa), a special interest group acting as an advisory board for all Middle 

Eastern and North African organizations implementing ERP systems particularly SAP®. 

 

SUGMENA activities were sponsored by SAP® MENA (Middle East and North Africa), 

and attended by active members. The researcher’s request for an invitation to an upcoming 

event was declined by SUGMENA. Nonetheless, as a certified consultant in ERP systems, 

the researcher received an invitation from the sponsor (SAP®) to attend the three days 

convention held in Dubai in mid-January 2011, during which the researcher was able to 

identify five possible matches to the sample criteria, three of which were unfortunately 

eliminated, since access to the country of the sample ranged from problematic to almost 

impossible.  

 

The researcher was left with two possible organizations: the first did not respond to initial 

contact, while the other organization—PRIMA—returned a softer reply and wanted to 

negotiate the setting for such access.  The researcher travelled to the country17 of the case, 

where all implementation efforts are managed from, and met with the gatekeeper (PCASE01) 

twice in August and December 2011, to discuss issues of confidentiality, ethical, learning 

outcome, duration, format, and taxonomy of expected participants.  

 

Early on, ethical forms were approved by the research committee at DMU (See Appendix 

01).  Then, a research protocol was drafted accordingly to govern the engagement between 

the researcher and PRIMA, including procedures, setting and participants’ details for the 

intended engagement, highlighting the privacy and confidentiality of the disclosed materials 

from both sides. Eventually, PRIMA agreed to be part of the study, setting the third week of 

July 2012 to participate in the evaluation of the proposed framework. 

 

                                                 
17 The country had to be anonymized to protect the privacy of the sample group as per their request.   
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The efforts of thirteen months were finally successful in securing an access to a live case of 

implementations18. The difficulties faced confirmed the justification and usefulness in 

employing the two pilot studies as part of preliminary work to refine the proposed framework 

ahead of the primary engagement.  

6.6 Procedure, Processes and Data Collection 

The two pilots were used to refine aspects of the investigation including instruments and the 

range of design tools that would be utilized effectively, engagement space, data collection 

and analysis plans (Yin, 2011, p. 37).  Thus, pilots were used here for the valuable 

“assessment without tears” (Blaxter, Hughes, & Tight, 2010, p. 138) they offer as a prior 

research tool for the particular concerns, concepts and subjects (Maxwell, 2008, p. 227) as 

intended for the primary study (Stake, 2010, p. 94).  This is particularly critical where access 

to such case is not easily affordable to rerun in multiple trials, as per the case of this work.  

 

The next sub-sections describe the specific aspects of the refinements arising from each pilot 

evaluation. 

6.6.1 Pilot study 1 (PS1) 

PS1 was undertaken to evaluate the—attitudinal—acceptance of design thinking concepts 

within an ERP implementation context.  This would specifically investigate if design 

thinking as an approach, is being used within ERP implementations, either explicitly or 

implicitly within other processes, and if so, to understand how is it perceived to be useful for 

the group in fulfilling their tasks. 

 

The pilot took a focus group format that was conducted on August 15th, 2011. The discussion 

ran for 70 minutes with seven participants (detailed in Table 6.1). As a moderator, the 

researcher used formal direction to control the group agenda, and topical steering (Flick, 

                                                 
18 Small and Medium Enterprises (SME) implementing similar solutions were identified as an attractive 
alternative with reasonably less problematic access, but that would have been at the cost of complexity which 
is a key area of interest in the current study. 
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2009, p. 199) to ensure sufficient coverage within the given time, and to avoid individual 

dominance while exploring the threads of conversations.  The discussion was stimulated first 

by offering the group a review for the latest top 10 CSFs (as updated by the researcher, see 

Figure 6.2 below), creating a rich platform for several elaborating questions aimed at 

understanding the implementation practices at ALPHA, including but not limited to project 

tools, methodologies used, teams’ properties, communication tools, daily routines, decision 

making, management support and whether design thinking or similar processes were used 

within their context. 

Figure 6.2- Top 10 CSFs as per the updated study in chapter  

Audio-visual recording was not permitted therefore field notes, observations, reflections and 

several word by word extracts were captured manually by the researcher (see Appendix 02). 

These notes focused on main themes or key points followed by participants’ confirmations 

either immediately, or at the end of the session. The data collected were complemented with 

authors’ reflections on observed interactions, verbal and body language, and physical space 

properties. All data were then digitized and logged in as internal sources in NVivo® that was 

used to assist in data analysis detailed in sec# 6.7. 

The insights gathered helped refine the selection and presentation of the proposed design 

tools for the implementing teams to use within the fibre of their daily practices, without being 

perceived as obtrusively demanding for additional learning skills. Moreover, the researcher 

was informed about the agile methods increasingly being adopted as part of contemporary 

ERP practices. The following points summarize the lessons learned and taken forward from 

this pilot: 
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- Relying on field notes alone has proved difficult while being engaged as a moderator for 

the discussion. Despite being able to capture key points, a large portion of interactional 

data—verbal and non-verbal—could not be accounted for due to the limited cognitive 

abilities of a single researcher. Therefore, having the permission to digitally capture some 

audio-visual details proved of great importance within the planned primary case. The 

additional details shall complement the noted observations, and allow further reflection 

on expressions or non-verbal interactions between participants. 

 

- There is a need to solicit the help of a professional design facilitator to afford assuming 

an observer role that would complement the participant stance. Having a co-facilitator 

would also rectify possible researcher dominance or bias, allowing findings to emerge 

neutrally whether confirming or disconfirming initial expectations. 

 

- Accessibility to the main case with a longer time of engagement is fraught with 

confidentiality and privacy concerns. Hence, a particular attention is paramount when 

addressing these key points with any potential lead, not to mention the immense value of 

gaining the trust, or help of an insider.  

 

- The group included a majority of seasoned consultants who showed great cohesion in 

ideas and flow, which may have contributed to an automatic elimination of contradictory 

views. Therefore, a wider range of expertise among participants may illuminate new 

perspectives.  

 

Alongside the methodological developments in the application of the research framework, 

the pilot also presented further details which contributed meaningfully in addressing the 

research questions posed.  These details are reported within the preliminary findings (Sec# 

7.2.1) in the following chapter. 
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6.6.2 Pilot study 2 (PS2) 

PS2 was undertaken to evaluate another important aspect that could influence the 

deployment of the intervention framework.  That is, designs’ aptitude issues (expertise) for 

a general sample of non-designers (the notion of “levels of expertise” in design as reviewed 

in sec# 4.7), and whether a predisposed design expertise is necessary for the utilization of 

design thinking. 

 

The design thinking session ran for two hours with 20 participants (detailed in Table 6.2). 

Participants’ permission was obtained verbally to take still pictures, some of which were 

shared with them and with the host organization as record of the event. A short multimedia 

presentation including videos from IDEO® and d.school published materials were used to 

demonstrate the use of design thinking by businesses, followed by a short discussion of 

expectations and reflections on different fields. Using Stanford (d.School, 2010) induction 

materials for the topic, participants were then led to complete a hands-on exercise to redesign 

a gift-giving experience.  

 

In addition to the researcher, the session was co-led by a professional facilitator, trained at 

Stanford’s d.school. Participants were coupled randomly with working partners, with two or 

three pairs seated on each table, in a wide open studio space. The activity was time boxed, 

with a time buzzer to identify a beginning or an end of a process (see activity log in Appendix 

03).  

The adopted materials were designed to allow participants to switch roles, alternating 

questions and answers with their partners to develop their own understanding of the situation 

(Figure 6.3). Participants were encouraged to produce visuals, prototypes and stories as 

embodying artefacts to be evaluated as indicators of skills or expertise acquisition.  

 

The insights gathered from observations, discussions and artefacts provided better 

understanding of the concept of “levels of expertise in design” and assisted in devising ways 

to address any possible, or consequent obstacles within this research context. It also helped 

refine the format and structure of the selected design thinking tools, without sacrificing the 
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depth and potential of its use, assuring the pedagogical validity of the proposed research 

framework. 

 

Figure 6.3- Participants switching roles in PS2 

 

The key points taken from PS2 were: 

- A good supply of different probing materials (boards, papers, glues, cutters, etc.) can 

greatly assist participants overcoming their fear in trying to prototype their ideas. 

 

- Celebrating small success worked as an amplitude to encourage others to push 

further in their attempts to articulate their ideas. 

 

- Having an assistant facilitator working alongside the researcher allowed more time 

to capture visual data which provided further insight on the discourse of the 

workshop. 

 

- The more tools prepared to be used (even as alternatives) the better, to allow wider 

coverage and evaluation of the concept before drawing conclusions. 
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6.6.3 Primary case (PCASE) 

The five days agenda at PRIMA (Table 6.4) included three days as a design boot camp with 

16 nominated participants, to evaluate the applicability and relevancy of the proposed design 

intervention framework, in facilitating the implementation processes. Using an assortment 

of design tools selected to align with the proposed research framework, participants were 

grouped into two different teams working in parallel to frame, and resolve the main problems 

they believed to hinder the success of their implementations.  

Table 6.4 provides a brief list of the tools used (further details in Appendix 04), each of 

which was introduced with a detailed information sheet that briefly explained how, when and 

why it could be used. The tools were colour coded according to their place in the design 

process as situated in the research framework (see sample in Appendix 05).  

 

Following the evaluation of PS2, some tools were arranged as alternatives, used by one group 

or the other, while few tools were not used at all.  In the end, the selection of the most 

appropriate tools was mutually decided by participants and attending design facilitators 

according to time, space, culture, and scope factors. Nonetheless, each tool had a specific 

objective to advance both groups closer to their goals.  A rich variety of data were collected 

during this engagement including field notes, photographs, brief video clips covering team 

interactions (verbal and non-verbal behaviours), physical space properties, and artefacts 

generated by participants. 

 

The researcher assumed a facilitator role (participating observer) in experiencing design 

thinking elements, negotiating and exploring implementation issues, and to minimize the 

effect of participants’ reactive behaviour (Bernard, 2006, p. 420). However, the researcher 

often delegated this role to the assisting facilitator in order to a) establish credibility of the 

intervention framework by avoiding researcher bias supporting a commonly-known 

phenomenon (Yin, 2009, p. 113), and b) to enhance researcher cognitive capacity in covering 

all aspects of the observable phenomena (Flick, 2009, p. 232).  This position eventually 

enabled the researcher to note and reflect on participants’ interactions, as well as to capture 

some visual data that assisted in the contextual analysis at later stage.  
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Table 6.4- PRIMA's engagement agenda  
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The fourth day of this engagement was dedicated to direct observation of the IT support team 

addressing typical day-to-day implementation issues, raised locally or by remote teams. The 

researcher conducted this part of observation overtly. Reaction behaviour was mitigated by 

building rapport with the participants (Guest, Namey, & Mitchell, 2012, p. 76) during the 

intensive boot camp engagement (first 3 days). Participants were informed by the IT director 

that the researcher will spend a day at the support team floor observing a typical business 

day. They were encouraged to raise any concerns about this process at any time they felt 

necessary. Covert observation was dismissed as being ethically contested (Angrosino & 

Rosenberg, 2011; Flick, 2009, p. 39). 

  

The researcher was given a corner desk to perform this task focusing on space, activity, 

object, event, and feeling. Spot monitoring was used to minimize participant’s discomfort 

being watched, the sampling was triggered with participants initiating or reacting to an event 

(raised ticket, responding to email, making phone call, discussions with office mates, etc.). 

The data collected (systematic noting of actions, settings, behaviours, body language, and 

other generated sketches and artefacts for team interactions) contributed to a rich repertoire 

to describe the setting and behaviours as they happened within the group to uncover context-

sensitive patterns, or themes that can explain the complex process observed (Marshall & 

Rossman, 2006, pp. 98–99). 

 

The fifth day at PRIMA concluded with semi-structured interviews conducted using open-

ended questions with selective participants chosen according to insights gathered during 

earlier observations (design boot camp interactions). Semi-structured interviews, albeit 

guided by a general outline, remained fluid in seeking answers for the questions set to explore 

different constructs related to the implementation processes. These included, but were not 

limited to, job roles, training and qualifications, collaborations, team structures, management 

support, definitions and measurement of success, impediment of success, in addition to other 

cultural and organizational factors thought to influence the implementation process. Probing 

(Bernard, 2006, pp. 217–221) the interviewees according to their answers, the researcher 

moved between these topics to explore the individual constructs of the phenomena. The 
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development of the interviews questions followed the line of inquiry of the main research 

questions but within the context observed at PRIMA. 

 

As an additional unobtrusive source of data, the researcher request for documentation 

including emails, meetings minutes, reports, memos, guidelines etc. that could help describe 

and interpret the artefacts of a society or social group (Marshall & Rossman, 2006, pp. 107–

108) was declined by the group for the sensitive nature of this data.  As an alternative 

strategy, documents released by the solution provider (which are typically used as guides for 

implementation activities) were used.  In this particular case, Accelerated SAP® was 

confirmed during the initial meeting with the IT support manager as being adopted within 

the PRIMA and therefore such materials would still function as pointers to actual processes 

adopted by the team.  These were handed to the researcher without any concern. 

 

The agenda explored for the primary case illustrated how the qualitative research design 

benefited from the wide range of data collection methods, used to provide stronger 

substantiation for the constructs as a method for data triangulation (Eisenhardt, 1989; 

Woodside, 2010).  This approach also included data analysis by engaging different 

theoretical perspectives to enhance the credibility of the research (Tracy, 2013, p. 236). The 

following section provides further detail on the analytical techniques employed, and the 

interpretations adopted within this investigation. 

6.7 Data analysis and interpretation 

The analytical approach of this study followed the process summarized by Marshall & 

Rossman (2006, pp. 155–166) and Miles & Huberman (1994, pp. 50–141) in a) organizing 

data, b) immersion in the data c) generating categories and themes, d) coding the data, e) 

offering interpretations, f) searching for alternatives, and g) reporting and presenting data. 

NVivo® was employed to assist in this process, allowing multiple data to be explored in 

different ways, and findings to be triangulated across methods and interpretations. This 

particularly important to inform further actions (as being integral part of this research) to be 

evaluated future work. 
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Figure 6.4 shows screen capture from the software, where nodes, as major bins relating to 

larger themes, were explored against their multiple data sources (text, pictures, audio, video 

and memos) in a first cycle holistic coding (Miles et al., 2013, p. 77) towards further data 

condensing. 

 

Guided by the initial proposition as a high-level theoretical framework, a second level of 

coding was initiated to progressively organize, and reflect upon emerging themes in the 

dataset, paving the way for additional data to be condensed similarly.  

 

Figure 6.4- Coding in NVivo® during data analysis. 
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The structure of the coding bins 

and themes corresponded to 

different aspects of the proposed 

intervention framework (as 

illustrated in Figure 6.5).  

Although providing highly 

organized data collection and 

analysis schemes to prevent data 

overload (Miles et al., 2013, p. 73), 

the structure remained fluid to 

account for emergent, or unusual 

insights (Marshall & Rossman, 

2006, p. 154).  

 

CSFs (discussed in chapter 3) were 

included within these bins. There 

was no additional benefit to have 

these specified in a separate 

structure, given that they have 

been confirmed by several authors 

during the last decades.  Moreover, 

these factors were included in PS1 

of this investigation, to ensure that 

they remain accounted for within 

the adopted analytical approach. 

 

 

 

  

Figure 6.5- Coding bins/themes structure 
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Interpretations were inseparable from the coding process, which was an integral part of the 

analysis, reflection and interpretation of meanings (Miles et al., 2013, p. 72) executed within 

a coherent approach. Information was placed in different arrays, or themes, and iteratively 

reflected upon to interrogate all possible meanings, particularly negative or critical incidents 

that did not necessarily fit within the espoused theory but may still need to be address in 

future work. NVivo® assisted in data visualizations, which enabled examination, tabulating 

and associations of frequent themes or events to be made. 

6.7.1 Units of analysis  

A major step in conducting a single case study is the definition of the unit(s) of analysis, 

which could be a single unit of analysis (the case itself as a whole), or different embedded 

units of analysis within a case. For this investigation, the research framework assisted in 

defining this unit. Although the initial unit of analysis was aimed at the group level 

(organization implementing ERP as whole), the sub-units that would have to be included 

within this large group were not feasible within the research constraints.  This realization 

came to focus after conducting the first pilot study, and crystalized during the sampling 

process. As a result, the main unit of analysis became the implementation as a process, 

including directly impacting factors, which not only linked to the research proposition, but 

also allowed manageable treatment within the specific time given for the evaluation of the 

proposed framework. 

6.8 Trustworthiness and limitations 

Rigor, rationality, validity and real science are among the terms that continue to surface in 

discussions of qualitative inquiry (St.Pierre & Roulston, 2006).  However, the standards for 

asserting research quality in quantitative studies have been resisted within the qualitative 

tradition based on ontological and epistemological grounds (Lincoln & Cannella, 2004). 

Therefore, a counter criteria was developed (Guba, 1981; Lincoln & Guba, 1985, pp. 218–

219) to include credibility in place of internal validity, dependability in place of external 

reliability, and transferability in place of generalizability. The following subsections 

provide an overview for trustworthiness criteria of the present work. 
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6.8.1 Credibility 

Credibility or believability (Marshall & Rossman, 2006, p. 201) is a two-fold issue: 

methodological and interpretive (J. Mason, 2002, p. 189).   To enhance the methodological 

credibility of the present work, the researcher has detailed the logic of the present work, 

research design, and the justification of methods in relation to research questions in earlier 

sections of this chapter. A complete chapter (Chapter 5) was dedicated to the articulation and 

development of the research processes guiding this investigation (research framework). 

Furthermore, a uniquely integrated approach (ethnography and action research) ensured that 

the devised actions (to influence positive change), were iteratively evaluated against the 

perceived (participants’) world. Similarly, these realities were then interrogated with further 

actions as an integral part of the interactions with the phenomena in question. Consequently, 

multiple views and sources were triangulated to yield a richer picture and logical converging 

conclusions for this inquiry. 

 

As for the interpretive credibility of the present work, the qualitative researcher interactions 

with the phenomena being studied, became invariably filtered through his’ lens. Therefore 

an upfront declaration of interests was provided at the outset of the study, along with 

researcher’s profile (academic and professional background) and expectations that were 

provided within the introduction section of this thesis. Furthermore, the researcher has 

detailed the contextual setting for the qualifying sample, providing explicit details about the 

group, participants (gender, age, expertise, roles, etc.), and settings.  The case recruitment 

procedures needed for the reader to examine the reported interpretations have also been 

included.  Finally, throughout the analytical process, critical incidents, or negative evidences 

were sought and accounted for in attempts to evaluate rival explanations of the data. 

6.8.2 Dependability 

To assure the dependability of the present work, the researcher maintained an audit trail for 

the overall discourse of this research, documenting the challenges, changes and convergence 

of thinking throughout the research journey.  His role and status have been explicitly clarified 

before any engagement.  All semi-structured interviews have been digitally audio-recorded, 
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these files were made available on a secured drive in the cloud to be reviewed by participants 

shortly after the interviews, which were then transcribed in their original language, with 

English translation (where needed) for some foreign extracts. Codes, themes and data 

synthesis have been reflectively and logically traced as they unfolded during the analysis 

chapter with reference to the different voices noted.  A summary of findings has been sent to 

some participants from PRIMA, who described the results as coherent, insightful and 

actionable, referring to the unit’s (IT Support) ongoing change process that was initiated 

upon the interactions experienced during this engagement, particularly in relations to their 

project management approach, project space and employees’ engagement strategies. 

 

In the end, the processes adopted in this regard, addressed common concerns about 

researcher’s and participants’ biases, an inherent challenge faced by any qualitative 

researcher.   

6.8.3 Transferability 

Transferability issues have been addressed by enhancing the earlier criteria (credibility and 

dependability), and by providing a detailed description for the case and participants.  

 

The processes adopted have the potential to be transferred to a similar, or broader context 

due to the rich collections of tools and materials identified and deployed within the discussed 

framework. Furthermore, the purposive, detailed sample frame used in this study can also 

assist toward this end, allowing an adequate comparison with another case, or context. 

 

Finally the proposed framework was mapped to known design process models, and the tools, 

despite being in different line up, were mentioned by their known names in the literature, 

with additional elaborative details on the logic and objectives of their use within this work 

context to facilitate their adoption into new cases. 
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6.8.4 Limitations 

As any qualitative inquiry, the research undertaken here is subject to the common limitations 

or critiques directed at this approach. Nonetheless, the design of this investigation has been 

uniquely crafted to minimize and mitigate the impact of these limitations. 

Registering and interpreting observations of the phenomenon is inherently limited by human 

ability in processing the scale of simultaneous rich manifestation of data. Therefore, a 

triangulation of data sources and methods, including different roles played by the researcher, 

assured the maximum multiplicity of activities, perspectives, and meanings (Altheide & 

Johnson, 2011). Because researchers’ goals, interests, and predispositions are intertwined 

with their work in a complex manner (Teddlie & Tashakkori, 2011), this inquiry has followed 

a careful and reflective process (Tracy, 2013, p. 24). The process started with a self-

declaration to assist the reader in discerning any possible inclinations of a researcher bias, 

and throughout the analysis chapter, where memos, self-notes, and reflections have been 

clearly identified within NVivo®, in conjunction with analysis and interpretations of 

participants’ voices. 

 

It is important to remark that Arabic Language was the primary language at PRIMA, albeit 

operating within international setting, with English as main communication language used. 

The researcher, who is native Arabic speaker, with a fluent command of English, relied on 

his knowledge to translate between the two languages while digitizing and coding the 

collected materials. Samples of the translated materials (audio/video) were reviewed by a 

certified translator to ensure accurate interpretation and the researcher's capacity in carrying 

on this work. 

 

Another limiting factor within the primary case (direct observation and the semi-structured 

interviews), was that some participants may have behaved in a reactive way (Bernard, 2006, 

p. 420).  Despite having no prior acquaintances, an elegant presentation from the IT director 

for the researcher as experienced in the subject matter, may have influenced some of this 

behaviour.  To address this particular issue, the researcher has: a) acknowledged his role as 

a research student despite previous practical expertise; the research objectives, agenda and 
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assumptions were also declared upfront. And b) assumed the role as a participant to mitigate 

any perceived authority, and to encourage the collective discovery of localities and 

particularities of the group. 

 

Within the analysis provided, uncertainty of responses or behaviours were clearly marked 

and treated with caution before drawing any conclusions.  

 

Other limitations related to the sample (PRIMA) might be a source of critique for the present 

study:  

 

- In terms of size and characteristics, the restricted sample according to the purposive 

sampling frame might limit the possibility of generalization to a broader context, and 

although generalization was not intended with this study, transferability were 

attended to by the contextual details provided. 

 

- The duration of the engagement with the sample was limited, due to the complex, 

confidential and critical nature of these projects, and although a longitudinal study 

may provide richer picture, the researcher’s data collection strategy to address this 

issue was to use pilot studies to refine and prepare well for the intensive engagement 

at PRIMA, generating and collecting a rich dataset about the phenomena in question. 

 

The final limitation to be noted here are the resources’ constraints to conduct further cases 

within this research. As a full time, self-funded student; time, money, and accessibility to a 

suitable case during implementations were pulling in different directions. His time was 

extremely stretched between family, fulltime job, and fulltime research, particularly during 

the search for a suitable sample for the case study. These limitations were addressed using 

an iterative process; pilots in preparations for the primary case, and two unpaid leaves of six 

months each during the first and last year of the program, to fully dedicate time and efforts 

for the completion of this work.  
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6.9 Summary 

A qualitative case study was determined to be the most appropriate methodological approach 

to evaluate the process of ERP system implementation in addressing the research questions 

concerning the role of design thinking as a facilitator for such processes. A novel approach 

was used to integrate ethnography (a non-interventionist approach) to understand 

participants’ contextual world, in order to inform the efforts taken within action research (an 

interventionist approach) aiming to change that world. 

 

The sample of the primary case study was purposively selected to represent a typical case 

for a large-scale implementation project, comprising the dynamics, range, scale and level of 

complexities experienced during implementations. 

 

The qualitative research design has informed several aspects of the development of the 

research framework, leading to the selection of design intervention tools (selections format 

and presentation). Two pilots preceded the primary case study to evaluate, refine, and inform 

the research processes that were used in the primary case. Several data collections methods 

were employed including participants and direct observations (focus groups and design 

thinking boot-camp), field notes, semi-structured interviews, and the documentation guiding 

the implementation processes. Such an approach to data collection resulted in a rich 

combination of textual, verbal and visual data for the analysis and interpretations, where 

answers to research questions can converge in a triangulated manner. 

 

The deployed framework was directly linked to the research questions.  The processes of the 

implementation within the primary case emerged logically as the main unit of analysis, and 

progressively linked to emerging themes within data, that were organized, and condensed 

using several cycles of coding within a consistent analytical approach before taking its final 

shape. 

 

The credibility, dependability, and transferability of the study were addressed through 

different strategies including, but not limited to, data triangulations (in collection and 
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analysis), as well as the provided thick description of procedures, context, setting, and 

groups. 

 

The following chapter presents the main findings of this study.  
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7. Chapter Seven: Data Analysis and Findings 

7.1 Introduction 

The aim of this chapter is to present the analysis and findings that emerged from this study. 

Preliminary findings are presented first for the two pilot studies, followed by the findings of 

the primary case. 

 

The chapter is structured to cover the following outline: 

- Preliminary Findings 

o Pilot Study 1 (PS1) 

o Pilot study 2 (PS2) 

- Primary Case (PCASE) Findings 

o Implementations CSFs 

o Design thinking in PRIMA 

- Summary 

7.2 Preliminary Findings 

The emerged findings highlighted valuable insights from the two pilots, particularly in 

informing the conceptualized intervention framework in Chapter 5. Next subsections discuss 

findings from both PS1, and PS2. 

7.2.1 Pilot Study 1 (PS1) 

The following are the main findings from PS1: 

7.2.1.1 CSFs and measures of success are well understood, but the means of 

addressing them are questionable. 

While updating the group on top CSFs (Figure 6.2), participants’ nodding was often 

accompanied by ‘aah hmm’ sounds to ascertain the details were already known, or had been 

discussed among the group. The researcher was interrupted by PS1P03 who affirmed: 
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CSFs; anyone in the domain is familiar with these factors, the question is, how 

to deal with what you think relevant to your team?-PS1P03 

Following on this thread, the notion of success was challenged to be defined by the group, 

to which answers shortly came as: 

What defines success in my opinion, is how utilized is my system; isn’t that what 

the system made for [To be in use]19?  – PS1P02 

And  

Utilization of a system is one indicator among a group of others; particularly 

quality and accuracy [stability, authenticity, and reliability] – PS1P06  

These brief extracts reflected participants’ matured experience in understanding the scope of 

the challenge in delivering a successful ERP system. 

7.2.1.2 ERP is about planning, and planning is a contested activity. 

As the discussion moved into measures of addressing CSFs in implementations, and how 

they differed not only for the previous organization they have worked for, but even within 

the same group, looking retrospectively into their previous rollouts—implementation 

cycles—that required careful examinations for the influencing factors at the time: 

ERP is all about planning, and planning is always contested. People seek to 

achieve goals through different means- PS1P07 

You see, if we all agree on what are the problems to be addressed, we will be 

half way towards its resolution. We have an outstanding expertise in technical 

affairs. What often get us held, are people issues and their different views [POV]-

PS1P07 

                                                 
19 The text in square brackets is authors’ own words explaining his interpretations of participants’ intended 
meanings. 
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According to her colleagues, PS1P07 views were well articulated, upon which, PS1P01 has 

anchored the need for a unified process to be followed in addressing these differences: 

ERP systems [talking about their solution here, an SAP® system] have one 

structure. Customizations may vary, but the core is similar. If we commit to a 

unified process, enhanced by sprints confirmations, any raised issue is cleared 

in timely fashion- PS1P01 

This unified process was confirmed to be the general Accelerated SAP methodology 

(ASAP®), which was used as a general template to guide the implementation process. 

However, the word ‘sprints’ opened the door for understanding an emergent practice within 

this area. 

7.2.1.3 Scrum as an agile approach is increasingly being embedded within the 

ASAP® methodology 

Scrum is a major approach for the agile methodology used for products’ development, 

software in particular. As a process, it goes into cycles ranging from one day to a month in 

delivering smaller milestones, or features of an overall system. These periods are known as 

sprints, the progress of which is reviewed daily in a 15 minutes all-standing discussion 

known as daily scrum, during which, participants discuss what is being done, why, and what 

challenges—if any—need to be addressed, allowing the team to intervene on a timely 

fashion, to ensure a smooth progress for the sprint.  

 

Participants elaborated that scrum is being used within the group practice at both business 

and technical levels, in conjunction with the general ASAP® template (vendor’s 

implementation methodology). Participants understood quite clearly the value of the agile 

approach as a lightweight methodology to complement a heavily prescriptive methodology 

(ASAP®), which nonetheless, must be adhered to as per the support agreement with the 

solution provider and implementing partners. 
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7.2.1.4 Management culture is key for the success of the agile methodology  

The nature of agile methods promotes teams’ self-governance, and encourages ownership 

for the products or features to be developed, and the timeline to get it done. This practice 

commands trust and support from the top management to enable such high level of autonomy 

for the implementing teams: 

...this level of autonomy given to for the team [according to the agile standards 

of team setting their own features, and estimates] is dependent on management 

culture; you have to manage by outcome, anything else will certainly disrupt the 

commitment to their [teams] goals- PS1P03 

Despite not being easy for the management to do so within critical projects like ERP, 

participants confirmed that this is how teams are empowered to deliver successfully: 

Management need to let go some of their control; that is, empowering teams  

- PS1P02 

 If management realize what agile is actually doing for their teams [in terms of 

building that synergy, coherence, and spirit], that bond is capable of changing 

the mindset of management, why? Because it simply works for their deliverables, 

and if it works, they [the management] would sure support it – PS1P01 

7.2.1.5 Perceptions of design thinking 

Exploring participants’ perceptions of design thinking as an embedded process used within 

the agile implementation methodology, the discussion revealed the following aspects: 

 

- Design thinking definition  

Participants understood design thinking as a human centred approach that can help explore, 

define, and prioritize users’ requirements in a particular product, feature, or phase: 

 I guess we have at least four participants here who received a formal training 

on design thinking [it was arranged for selective users in-house earlier this year] 
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we already ran couple of mini workshops for the rest of the team about it to 

understand the human-centred values it provide for our processes-PS1P04 

- Design thinking value  

According to participants, the perceived value of design thinking was demarcated by 

exploring the boundaries between problems and solutions as negotiated between product 

owners and other stakeholders: 

What we actually take from design are conversations; it helps us have good ones 

with stakeholders. None of us is a pro [professional] designer in the full design 

sense, but we can sketch, and that get us going-PS1P01  

Despite this apparent premise of engaging different stakeholders within the implementation 

processes, there was no clear consensus on how-to systematically integrate design thinking 

within the implementation processes to maximize its value in different phases, or across 

teams. 

- Design thinking place in the process 

Some participants alluded for having a kind of repository for design tools to be aligned with 

the general ASAP® template for the team to use: 

I know nothing much about design thinking, but if it can help us settle the core 

services (products’ features/agile methodology), then I would like to have it as 

part of the basic ASAP structure-PS1P05 

 I think if we can somehow include the design thinking tools within the used 

methodology (ASAP®), it would make much more impact, especially if: a) it can 

be fine-tuned and mapped to the particular context, task; you see like an 

accelerator in ASAP; and b) if we can add more visual aid or video materials on 

how to conduct [use] a particular tool – PS1P04 

This approach was seen as a considerable challenge that exceeds local teams’ ability, or helm 

of responsibility:  
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When we talk about ASAP® general template, we talk hundreds if not thousands 

of tasks. Can design thinking tools be categorized in general themes to match the 

phases, or better customized in details to match single tasks? –PS1P06 

Having design thinking tools embedded within the general template to facilitate 

individual tasks; I guess only SAP [as solution owner] can afford the resources 

to get it done. After all, it should help the overall delivery of their solutions; they 

[SAP®] are maybe doing that now, I wouldn’t be surprised to see this in coming 

years-PS1P07 

The other view contended that design thinking can ideally be presented through the agile 

process itself since all teams are already familiar with the concept, but particularly so, since 

both agile and design thinking overlaps in common areas: 

How to integrate design thinking within agile practice during implementations 

may still need to be discussed, but whether they are good match? Absolutely -

PS1P04 

- Design thinking and Agile 

Both design thinking and agile embark on a journey towards a desired state, submitting that 

a complete picture for the desired state can only emerge iteratively along the way: 

Agile starts with embracing uncertainty, it underlines a vision, a desired state to 

be achieved—isn’t that what design thinking is about; moving into a preferred 

or desired situation—but does not define a head of the process all requirements 

needed to get it done, knowing that new features will certainly emerge. However, 

the focus is always on the 20% important features-PS1P04 

Agile and design thinking share a similar language, although the former is found to be more 

attuned to business, an issue that was viewed as a key to consider when introducing design 

thinking to a fresh group: 
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Keep in your mind that although agile & design thinking have a lot in common, 

or can support each other’s; the language used in agile is more tuned to business 

and technical user. I am not so sure that is the case for design thinking-PS1P03 

The following section presents the findings emerged from the second pilot. 

7.2.2 Pilot Study 2 (PS2) 

The main findings from this pilot refuted concerns about ‘levels of expertise’ in design being 

an obstacle for the utilization of design thinking as a catalyst for solutions. Within a short 

time, participants gradually gained the creative confidence necessary to experience different 

elements and processes of design thinking. This was read through different indications 

discussed in the following subsections: 

7.2.2.1 Level of engagement  

Participants showed high levels of engagement trying to develop a new experience for their 

partners. Their body language, interactions, and expressions indicated a deep immersion in 

the design process. Particularly while empathizing with the needs of their partners, upon 

which further artefacts were developed to materialize and present their views. The following 

series of images shown in the figures below (Figure 7.1 and Figure 7.2)  illustrate aspects of 

this engagement. 

 

Figure 7.1 covers the early stages for this event, upon the conclusion of the informational 

session about the topic. Participants took few minutes to introduce themselves for their 

partners at the beginning, however, within the first 15 minutes, all sitting postures have 

intimately moved towards their partners with careful attention to their mutual interactions.  
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Figure 7.1- PS2 Participants engaged in the design process 1 

Further on and during the second half of the process as shown in Figure 7.2, participants took 

longer pauses in recording answers, or even answering a question, they were listening and 

propping an apparent, or quick answer in efforts to distill needs, wishes, and desires. In 

design terms, participants were deeply empathizing with their partners to assist in developing 

solutions that could meet the identified needs. 

 

Participants used the recorded observations and answers to re-frame the problem.  They each 

had to craft a problem statement that needed to be confirmed between partners, after which 

they moved on into drafting their proposed solution.  Few participants progressed reluctantly 
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after problem statements, they felt inclined to propose comprehensive solutions, but as soon 

as they were assured (by the co-facilitator) that having drafted a problem statement is half 

way through the process, they were able to catch up with the rest of the group and within the 

timed cycles. 

 

 

Figure 7.2- PS2 Participants engaged in the design process 2 
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7.2.2.2 Levels of expertise 

An apparent blur for the boundaries between different levels of expertise was witnessed 

during this event. Known levels in the literature discussed earlier (Sec# 4.7), appeared to be 

closely overlapping, they could not be clearly separated.  Instead, fewer loops of transitions 

could be seen to indicate an elevation of participants’ competencies as they progressed into 

the activities of formulating, representing, evaluating, and managing their challenges. 

 

Verbal and non-verbal behaviours of participants in perceiving and framing partners’ 

problems and the shift towards interpreting, and structuring solutions represented mainly two 

different levels of expertise:  beginners and advanced participants.  Although some 

prototypes reflected a mastery, or visionary design level, the duration and focus of this 

activity was not sufficient to sustain or dismiss such a claim. Furthermore, design activities 

alone could not reflect wholly a reliable indication for design expertise, other elements like 

conversations, memories, and even thinking and their contribution to the level of expertise 

and expert outcome. 

 

The series of images in Figure 7.3 below illustrate a solution driven behaviour for one of the 

participants. PS2P09, who had no prior experience in the process, has exhibited 

competencies in design ranging from an ‘advanced beginner’ to a ‘Master’ level, as per the 

prototyped solution he named ‘the vault of surprise’, through which, he addressed the needs 

of his partner (PS2P15), who wanted to prolong the ‘wow moment’ in unboxing a gift. 

 

Albeit being their first encounter, the couple were noticeably conversing fluently.  PS2P15 

narrated several stories of past related events, but was interested in exploring new ways to 

extend the joy of unpacking a gift.  She elaborated that, the gifting experience should be 

profound, it should leave memorable stories “that give you goose pumps thinking about it, 

like a delicious meal one prefer, it makes your mouth wet thinking about it” (PS2P15). Her 

partner (PS2P09) was very attentive, he creatively captured the essence of the problem, he 

said “it is not the gift itself, it is the unfolding process, the unpacking of your gift”, then 

fluently turned into framing, representing and managing a solution for his partner, which he 
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planned as extended series of discoveries within a predetermined durations and mediums, 

including watching a movie that offers clues on places to visit, then having a dinner and 

finding further clues that will leads to what he called “the vault of surprise”, a box locked by 

a passkey to be picked from the earlier sequence of events, to finally reveal the gift itself.  

 

Figure 7.3- PS2P09 transitions between design levels, from needs to solution  
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Notwithstanding that the true joy has already been achieved through the discovery process, 

a solution that has exceeded the expectations of PS2P15 who elaborated: 

 he knew what I did not, or could not say; his enthusiasm was sure coupled with 

confidence in creating the vault, which despite the rough materials he used to 

create, I am pretty sure would create a successful product for somebody, it sure 

is a winner for me, it is amazing what he did - PS2P15 

Asserting the stance adopted by the researcher, this example links back to the idea of levels 

of expertise discussed in chapter 4 (Sec# 4.7) and was adopted in the primary case study as 

part of the attitude stage, within the process of design skills transformation discussed in the 

proposed framework in chapter 5 (Sec# 5.3.3.1). 

  

Next, findings from the primary case are presented. 

7.3 Primary Case Findings (PRIMA) 

The conceptualized framework for design intervention was followed as the main analytic 

framework for presenting, organizing, and discussing the primary case findings that emerged 

from a synthesis for a large set of materials collected and briefly summarized here.  

 

Shifting between problem and solution spaces, the first section below illustrates the outcome 

of design thinking as a tool for framing problems, followed by the second section that 

presents an evaluation for the outcomes of the design intervention, in proposing solutions for 

the identified problems.  

 

- Section 7.3.1 covers findings that relate to CSFs in ERP implementations grouped 

under three categories: 

o Business related issues 

o Organizational issues 

o Cultural and behavioural issues 

- Section 7.3.2 underlines findings that relate to design thinking within this case 
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o The proposed solutions

o Design as a liberating process

o Design as a group sense making

7.3.1  Implementations CSFs  

Throughout this engagement, almost all CSFs discussed in chapter 3 (sec# 3.4.7) could 

clearly be seen as factors with substantial influence in PRIMA’s implementations, 

particularly those with cultural interactions of the group. 

Direct indications came from first day sessions, Figure 7.4 details the diverging and 

converging processes through which participants worked in two different teams using 

different tools (e.g. brain writing, mind mapping, SCAMPER, and Pareto analysis among 

others) to highlight all implementation issues that were pinned individually on the walls 

using coloured sticky notes. Participants then collectively worked as one large team to group 

Figure 7.4- PRIMA participants deliberating implementation issues grouped into specific themes. 
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Table 7.1- Identified issues in PRIMA’s  implementations 

* Issues(x N) n= number of times an issue was posted.



 

Chapter Seven: Data Analysis and Findings  171 

7.3.1.1 Business related issues  

As illustrated in Figure 7.5 below, the attributed issues pointed mainly to communications, 

business matureness, expectations, and commitment. 

 

 

Figure 7.5- PRIMA Business related issues 

7.3.1.1.1 Communications issues 

Implementations support teams working from the group headquarter, were struggling to fulfil 

the demands of their entities around the globe within planed deadlines.  Having to operate 

around the clock to accommodate many different time zones, support teams were hardly 

updated on twelve simultaneous rollouts, in nine different countries, let alone having to 

address daily operational issues. 

 

Failing to have a comprehensive strategy that addresses the structure, flow, and the medium 

for information exchanged was a serious drain of energy for the group, as highlighted by the 

majority of participants. 
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Appointed as PgMO20 (Program Management Office) with a mandate to lead, coordinate, 

and synergize local and remote projects to success, PCASE02 alerted early on to the need of 

addressing communication issues in the group. Unlike the rest of managers at his level, 

PCASE02 was frank in spelling what was apparently an issue at a macro and micro level: 

 We have a communication issue, I mean downward, upward, and in-between. 

Communication, definitely – PCASE02 

Within inter department team, we should have more communication, more 

transparency, more engagement, we propose that participants while being in a 

core team in one project, maybe guest or observant in another project. So he is 

active participant in one, and a learner in another– PCASE09 

Participants worked in silos. Their articulation of this issue is illustrated in Figure 7.6, which 

shows in the top part, the perceived construct of the group as entities placed within closed 

circles or islands.  The access to these is seemingly being guarded or blocked by different 

hurdles shaped as animals (a dinosaur, a crocodile and a hyena), or stone walls, referring to 

structural and cultural hurdles that forced communications into different proxies, or relays, 

that prevented timely responses to the needs of the group.  Therefore, the lower part of the 

figure illustrates what is thought to be achieved if these hurdles are addressed at least at 

structural or strategic level, to facilitate a direct flow between the main implementing teams 

and their regional (remote) implementing teams in these entities. 

 

Tactically, the group’s reliance on emails as almost the only channel of communication 

exemplified the medium—emails— deficiency in fulfilling the needs of the group. 

Expressing his frustration, PCASE04 (leading technical support efforts) he explained  

What gets you frustrated, the overload and volume of work caused by the raised 

tickets, and the way they are communicated…imagine 300 emails that you need 

to swift through to see what is yours and what is not- PCASE04 

                                                 
20 PgMO title usually implies an executive director position.  
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Figure 7.6- PRIMAs’ communication as perceived by participants 

Remarks were made about a conference room in an adjacent corporate building, and that it 

should be used by implementation teams to connect with remote colleagues beyond the 

boundaries of emails. Participants in the meantime resorted to Skype, when a face-to-face 

discussion were mostly needed, as narrated by PCASE07, “If it is an important issue, I prefer 
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to spend five minutes on Skype to make sure my point is clear, than half an hour composing 

that in an email” 

 

The absence of an effective participatory framework not just to communicate, but to 

essentially collaborate in any form made a concise understanding for business, system or 

users’ needs difficult to achieve, especially as top management continue to dictate the form 

and functions of the system in total isolation from end users: 

we have communication issues between business and IT that needs to be 

addressed, because if IT rely on business top management to explain to them 

what needs to be done, without going down to the end users, to know how those 

people think and act we will end up the same, nothing fits what goes on the floors-

PCASE03 

This is not necessarily suggesting that end users knew better, but this exclusion, nonetheless 

has in some way affected the utilization of the system, either by not addressing end users’ 

needed functionalities, or by having users caught unprepared for the new system:  

...they [Top Management] discover that, the major troubles faced during the 

CRM implementation were end user, who were not used to using these kind of 

systems, they simply don’t know it; at that time [of implementation] top 

management assured they [all end users] were happy with the system and all are 

willing to use…systems are systems[needs to be followed], but we can work a bit 

on the functionality, and even in improving ourselves in being able to listen to 

them [end users] - PCASE03. 

Ultimately, communication issues were echoed by different voices at PRIMA, but are yet to 

be heard. The overload of information compared to the poor channel (email), was also 

evident when several participants choose to capture the crowded email screen they started 

their working day with, when they used a camera study for their daily routines.  
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7.3.1.1.2 Business matureness, expectations, and commitments 

Having the core ERP system in production for the fifth year in a row, PRIMA is yet to realize 

its full potential from this investment due to the lack of expertise in core business processes, 

coupled with a serious deficiency in technical ERP development. PRIMA relied solely on 

their implementation partners operating remotely from India, to have any technical 

development 21(ABAP, Advanced Business Application Programming) for localized forms, 

programs, screen exits, or any other needed customization completed. 

 

The situation—as attested by the majority of participants—was influenced by the previous 

IT Director, who had recently been relieved of his duties, for a situation that he may have 

influenced by (A) selecting and endorsing incompetent implementing partners, that (B) 

worked remotely with no members embedded within local teams, to closely evaluate the 

processes for faster cycles of prevention or intervention, as well as (C) discouraging local 

expertise being hired, or developed in this technical area, and finally, (D) encouraging and 

promoting overriding system’s flow for faster gains at the cost of reliability.  Considering 

his leadership role, these practices have slowed business maturity, and kept the group rather 

exposed for a range of serious vulnerabilities. 

Today we are critically reliant on external partners; for the level 2 support plus 

the ABAP from A-Z including any report, or user exit, if we need one, we have to 

go back to the externals, so the risk is too high and this is what we are in right 

now. The service level received is not satisfying or fulfilling our needs, but we 

cannot change them or move to any other partners, even if we want to do so, we 

need a minimum of one year to stabilize with the new support partner- PCASE06 

 Trying to understand the impact of this, PCASE03 explained: 

- PCASE03: we are now in a situation that we cannot close the project due to 

missing six reports that will not be ready anytime soon. 

                                                 
21 ABAP is the programming and development language used to extend or customize the functionalities of 
SAP® 
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- ML: and this I gather is in the hand of the external consultants…becoming a 

bottleneck? 

- PCASE03: therefore, they [external consultants] should have some of their 

teams working with us here. 

- ML: has there been any intervention from the top management to push through, 

since this is directly influencing the overall success of the project? 

- PCASE03:  Well ... PCASE02 (the PgMO) is new here, and he did express 

serious concern about this, and god willing, he will be able to take the necessary 

actions.  

During a later discussion with the PgMO about outsourcing in PRIMA and his evaluation to 

the situation, he stated that:  

PRIMA like to outsource a lot. At least that is the previous IT leadership 

approach. Personally, I would like to insource things that keeps changing, or 

that is in high demand, and not expensive to own. 

For implementing/rolling out a module you may need people with years of 

expertise in this domain, yes that, I outsource, but not reporting, and I will defend 

this view left, right, and centre! I need to own that; because as I said, this is 

needed across the business, for SAP, for HRMS, CRM, it is not a vertical domain. 

…there is a fundamental structural thing here (technical landscape) that is not 

right; IT Support and myself are trying to rectify this – PCASE02 

Furthermore, the group ERP system technical administrator, whose mandate is to unify, 

streamline, and bridge technical practices to globally acceptable standards, PCASE04 

discussed some of the flaws that he found disastrous, in particular for the financial module 

as the group shares being traded in global stock markets.  Elaborating on the quality of work 

delivered by their implementing partner, he explained: 

External consultants, particularly Indians, they are the worst to deal with. They 

bring them as expert, to later on discover horrible mess to be fixed after them. 
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Literally trying just to close the gaps they caused, and when you alert to these 

issues as serious performance problems, people don’t share this view with you, 

because they simply don’t know and can’t possibly realize that if two closing 

periods for different subsidies from two countries had to run simultaneously, our 

system will just collapse. 

PROGRAMS and reports are copy paste from cross projects without any skill, 

knowledge or even understanding for the system overload caused! 

 

Some programs need only few lines of code get to the size of 10,000 line; this is 

what we call the policy of      [mess up to control]. They create 

chaos, and as such remain needed to keep fixing it; then they cite this as a success 

anchor to get new clients.  

Some users have authorization to open the financial year after being closed 

and reported! These are serious authorizations, a sample of what was given 

carelessly to users who don’t need it, and should not even have access to. 

Consultants creating a single authorization rename it in the system to look 

different and assign it to many users ...consultants demand the SAP* 22 [Super 

user in SAP] without any justification... just because they are brought in as 

consultants, while for the exact same reason they should know better not to ask 

for such authorization, if they know exactly what they need, and how to get it 

done, they'd ask only for the specific authorization necessary to get it done. 

Speaking with a great sense of despair about these examples, PCASE04 knew how disastrous 

these practices could be on a system that is serving a global group. When asked about his 

reaction to what he witnessed, particularly as falling under his direct scope, he said: 

Our IT director was Indian, and you know how Indians cover up for each other’s; 

when we brought this [the mentioned technical issues] to his attention he would 

just turn us down, which made me personally feel helpless and mostly upset 

                                                 
22 SAP* is a super user profile in SAP ERP systems with limitless power.  
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about these practices, and I started considering moving out of the group. It was 

unbearable for me to see these behaviours and not being able to stop them, and 

those who could, chose not to do so-PCASE04 

The passages above illustrate how member’s commitment to quality output, plunges into 

despair and abandonment, which may have also been experienced by other individuals. 

 

However, as PRIMA’s ERP system was growing larger, further capital was drawn, by the 

same token, higher expectations were hinged on the system. The quality of the delivered 

functionalities, became very pivotal; every disappointing incident had its toll on business 

commitment to the system. 

7.3.1.2 Organizational issues 

Participants proposed several organizational factors of influence on PRIMA’s 

implementation (Figure 7.7) including, but not limited to, organizational physical and 

psychological environment, management culture, style and support.  In the following sub-

section, related findings are discussed under two main themes: organizational environment, 

and management practices. 
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Figure 7.7- PRIMA Organizational issues 
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7.3.1.2.1 Project Space 

PRIMA’s physical environment suffered from poor workspace design that has failed to 

recognize different needs and work styles, in addition to the lack of social space, leading to 

further psychological consequences, entangled with other cultural factors affecting teams’ 

overall performance. 

 

Despite understanding the value of an open workspace, 27 colleagues in the ERP support 

floor (about 250 sq. meters of workspace, see Figure 7.8) had many distractions affecting 

their efficiency. Team members were frequently looking for a refuge for a heads-down 

concentration time. 

 

 

Figure 7.8- IT Support floor (1st floor) view at PRIMA’s IT Centre 

“I had to book the boardroom to get my job done in many occasions” attested PCASE04.  

Another member was observed wearing noise-cancelling headphones for hours, despite 

acknowledging health implications. PCASE09 thought this was the only way he could focus. 
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Even the floor’s manager (PCASE01) glass-corner office did not provide a sufficient shelter 

(visually or acoustically) when needed (see Figure 7.9). 

 

 

Figure 7.9- The view from the floor manager's office 

 The floor was crowded for the nature of tasks assigned for the team, shared workbenches 

were “hardly a leg-stretch away…this not only noise” shouted PCASE11, implying other 

issues than just an acoustical problem, privacy and adequate personal buffer in particular. 

Figure 7.10 below shows some aspects of space and proximity at the support floor. 

 

Figure 7.10- IT Support floor space and proximity. 
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Furthermore, participant thought a cultural misfit might have amplified the discussed issues: 

…so this open area; it was one of things I brought in, and even though fought at 

the beginning because they had to be visible for all, and they thought this was to 

monitor them, but sometimes male colleagues use some coarse language in front 

of their female colleagues, and you know how embarrassing, and even harmful 

this might be in our culture for the female...this…could be read sometimes as 

kind of harassment, but they don’t get it ... so you try to reason with them trying 

to consider the place as home, and their colleagues as their sisters -PCASE01 

Very annoyed by those who can’t understand or adapt to respect others around 

them, conducting themselves as if they were alone in the space. Discussing things 

out of context, out of business, going out and leaving their phone ringing, not 

showing any signs of getting to see that they are harming others around them… 

this is causing more harm than good, to group interactions, in light of who we 

are, rather than what we do –PCASE04 

Well this all depends then on your own personality and capacity to adapt, If we 

realize and respect that "your freedom ends where others' freedom start" then 

we won’t have any trouble, I won’t be bothered with one who ring a mobile or 

have noisy chat, whatever!  – PCASE03 

It was evident that within the absence of a common space to rest or socialize with colleagues, 

employees unavoidably brought some of their social behaviours into the workspace. 

Eyewitness accounts, coupled with physical traces indicated a spell over even to bathrooms 

and/or door front-cum smoking zone, being the only place where employees can actually 

interact informally, which were also creating other sort of troubles for the floor manager 

(PCASE01), from basic hygiene, to corporate image concerns:   

Look, my concerns for my team even goes down to the floor of bathrooms, and 

how the level of the group, can be reflected by a proper facility ... people behaved 

in these bathrooms as if they were public transit units, this is a no smoking zone, 

so they have to go outside for a smoke. What we end up with is 10-15 guys 
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smoking at the entrance, how that looks for a passing by; this support office is 

the living nerve for 12 global entity! Can we afford 10-15 smokers for10 minutes 

each time…10 times during their shift … we face troubles hiring new resources 

due to this particular issue, HR claims that we don’t have enough load for those 

smokers– PCASE01 

Ultimately, the IT department was growing much larger than the current two story building. 

The IT support floor (1st) had been converted couple of years ago from an array of 3x3 

meters cubical offices to this open concept. PCASE01 took pride in this move, hoping that 

it will improve interactions and knowledge transfer between colleagues. He acknowledged 

however, it may have been rather wishful thinking to believe it is that simple. PCASE01 

hoped the new space planned specifically for the IT department, to be ready in 2015, will 

consider the noted issues particularly in light of the revealed significance. PCASE01 & 

PCASE02 wrote for their superiors to engage with the developers for that matter, until then 

PCASE03 will continue to “love the job, but hate the environment”. 

7.3.1.2.2 Management practices 

A paternalistic form of management seems to be in effect within IT group at PRIMA, despite 

managers’ efforts to portray otherwise a democratic participatory mindset. 

 

Participants thought it is more of an authoritative style, expressing that there is a long way 

to go before they are able to have a voice in what actually goes around. The IT support 

manager recalled being compared to some presidential figures—for what his team regarded 

as a “military conduct” he had enforced, although he assured it was “for their own good” 

even if named as “dictator” –PCASE01. There is no doubt that he micro-managed his team, 

his remarks spoke loud of this, it was not surprising therefore to learn that some participants 

have actually been scolded for the issues they have raised during the boot camp activities. 

PCASE03 revealed that: 

With all due respect - the talks that goes in here and we are encouraged to be 

frank but after being so, and once these meeting are adjourned, it happened 
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yesterday, we had actually a problem, for why is it that these particular issues 

[raised during the boot camp activities] just surfaced now? 

…[participant will] sure get blamed for what they have revealed, even though 

this has been brought to their attentions in earlier occasions,  so all participants 

kind of felt guilty somehow 

This is what happened, and this is what will continue to happen next time, and 

the one after, and the one after; so people really chose to remain silent to avoid 

getting in troubles or blames for their views, as this might be brought up during 

their appraisal at the end of the year, and this is indeed, what actually happens 

with all due respect to all our management- PCASE03 

When asked how this can be corrected or avoided, PCASE03 elaborated:  

It can only be corrected when, in case there is another proposal for, let us say 

similar to your event, the discussion should involve the highest level of 

managers; because they won’t think in a similar way to direct supervisors. Direct 

supervisors top priority seems to have all people on their desks; regardless, even 

if day dreaming-PCASE03 

At the larger scale of PRIMA as a group, a sense of laissez-faire or delegated avuncular 

leadership seems to prevail. Top management were evidently distant from their 

implementation teams, even from their middle managers. During the pre-engagement 

presentation delivered for selected managers working on the ERP implementations, there 

was a strong debate on who should attend this event. The new PgMO (PCASE02) wanted 

the CFO (Chief Financial Officer), and other project sponsors from the top executive 

managers to attend, which was almost ridiculed by the deputy CFO (PCASE13), who did 

not share a similar view: 

PCASE01: We will initially have limited numbers between interns, functional, 

and technical consultants, as well as some of us managing these teams 
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PCASE02: I would rather the upper layer to understand what the lower layer is 

doing, to see this, so at least when we bring them up, when we escalate things, 

they know the whole shaback [story]. 

PCASE13: Let me be frank, even if “I” [made with strong sense of ego] attended 

for the add value information, If I have money issues in the market as an 

executive, I will simply leave.….am trying to show you the challenges, my 

colleague here wants to bring the highest tire into this; but when one of them is 

there and you are telling him something he already knows, and he nodes his 

head, he gets a phone call, and off he go. 

PCASE02: this is a workshop, it’s not a training; I am not trying to lecture them 

here!…my executive needs to be there, this is a journey, I am telling him that am 

taking you for a year and a half; I have a team with me, when I report back to 

you, you need to understand my pain. If the executive, is not willing to set for 

several hours for the sake of my project, then I don’t need him on my steering 

committee for my five million dollar project; am I right ?[addressing the group]. 

Top management engagement in ERP projects was limited to a “protocol” role at the steering 

committee, coupled with an all too lenient directive style for their supervisees (middle 

managers), as acknowledged by PCASE01, PCASE02, PCASE03, and PCASE05. A 

situation that may have started to change after the departure of the previous IT Director:       

You see, this [the troubles that led to the dismissal of the previous IT Director] 

has pushed the group to start a recursive approach on their extended kindness, 

and decided to implement further restructuring, role refinement, and resources 

cleansing. Anyone who is not worth to be here will be sacked. This, in brief was 

the letter received three days ago from the chairman, no more free ridings. 

Middle managers were given large rooms of autonomy to achieve their goals, a trust that 

may have been either abused by some (which explain participants comments about having 

“above-law people” meaning that they are not held accountable for their misconducts), or far 

too vague for others, who instead took shelter in enforcing a word-by-word ASAP® 
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implementation methodology, which according to the implementing team, is not easily 

accessible/understood and certainly overwhelming.  

 

PCASE10 going through multiple screens and a list of several tasks—linked to tens of other 

templates, documents, and additional online resources—his unit need to accomplish by the 

following week, in preparation for one of the periodic project reviews; he said “ look at this… 

[Pointing to multiple views similar to the shown in Figure 7.11 below]  I am not a beginner 

in SAP [have five years’ experience] but still feel scared looking at all these documents, I 

myself can’t get to the point easily, and I have to coordinate this with my teammates?”.  The 

extensive compiled methodology contains thousands of pages and files linked together, to 

provide all possible details needed for the team to complete a specific task, this extensive 

size maybe justified considering the template main objective to serve as a global reference 

for a general implementation.  

 

Figure 7.11- A general view from ASAP® V.7 used in PRIMA’s implementations. 
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This level of prescription, however, overwhelmed team members, who try to understand 

what needs to be done as a general approach, and what to exclude or include according to 

the specific context of PRIMA’s implementation, and how to prioritize the specified 

deliverables. PCASE09 contended it is not “the availability of materials” or necessary 

knowledge, but the format and presentation of such materials in a timely—on demand—

fashion to be able to meet “strict deadlines”.  

 

Project management practices in PRIMA promoted deadlines-fulfillment at all cost, even if 

success has to be superficially portrayed—and it had been—at reliability and integrity cost: 

We used to receive direct orders that some products, systems, modules must be 

shipped or go live, regardless of cost, even by breaking the rules, even if still in 

testing, just release now- PCASE06 

We have converted some modules into excel sheets, yes we were breaking the 

rules, we knew that, but it was justified under the old management [IT Director]. 

We start from sales target, and we do literally whatever we need to meet that 

target, even if by breaking the rules, this was the case indeed, the new 

management (PCASE02) in place recently, made it a priority to fix these issues; 

reinforcing the system constraints, processes and rules; their view that an IT 

consultant should not bother with sales targets, this is their [sales] problem -

PCASE06 

This relentless drive towards meeting deadlines does not seem to have been an individual 

practice for the previous IT Director, there was still evidence that others shared a similar 

philosophy. PCASE05, with first degree in engineering, an MIS, an MBA, and a certificate 

in project management, was asked about the way he would manage project success for his 

group, he said: 

 A typical answer for this question will be deliver the project on time, and I stress 

this greatly because we are greatly concerned about deadlines, particularly to 

have any open phase closed before the end of a fiscal year (December 31st). 

Therefore all project activities will be planned accordingly at all cost, we are 



 

Chapter Seven: Data Analysis and Findings  188 

very strict in this, even if we have to crash [halt], risk mitigate, or increase 

working resources we simply must finish on time – PCASE05 

PRIMA’s implementing teams were suffering as a result, not just in meeting deadlines, but 

with system quality that dragged them into many “post implementation troubles” PCASE06, 

including but not limited to poor data quality, improper functionalities, and disappointing 

performance that failed to meet groups’ expectations, all of which were issues raised by 

participants as technological issues, while in reality, they were a natural outcome for the 

described hasty input.  

Going live, I honesty hate these words, we go live briefly, then people declare it 

a failed project. I think the project did not fail, but rather our approach to 

achieve it. As a certified PMP [Project Management Professional], I know how 

important it is to establish a reliable process, my cries were finally fulfilled by 

establishing a PgMO office to lead the group efforts at this level - PCASE01 

So this overall chaos is caused by people, not systems. Systems are built-in 

properly and has it is own checks and balances that people chose to ignore, so 

why they were not stopped –PCASE04 

Nonetheless, the majority of participants were optimistic about the new management 

direction to revamp and reinstate globally acceptable standards—initiated by PCASE01, and 

passionately defended by PCASE02— that will put things in the right perspective: 

Today's management is not like this, their command is to go back to the SAP best 

practices and enforce it; even if that is upsetting one of the top tier, let them talk 

to us [PCASE02 assuring his team], this kind of vision relaxes you and assures 

you to do the right thing -PCASE06 

PCASE02 despite his new appointment to the group, was well regarded by all participants. 

Responding to a question about what he has done right to get this appreciation he said:  

Empowerment! My dear colleagues [his management peers] are given large 

room from the upper tier, but instead of passing on some of this power to their 
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supervisees [implementing teams], are colonizing them, they are being 

supressed, almost crushed like the illustration you showed us [during the 

induction presentation see Figure 1.1].  

You need to better engage them, manage by outcome, not by the hour. Even if 

they do not want to come to the office today, what is wrong with them working 

from home?  Fix that [culture] my dear, and you will fix it all  

The following subsection discusses findings related to organizational culture and its 

influence on participants’ behaviours. 

7.3.1.3 Cultural and Behavioural issues 

Disengaged leadership allowed several individual behaviours to influence the overall 

organizational culture. Participants’ depiction for all related issues in this category (Figure 

7.12) alluded to a complex relationship between employees’ work behaviour, and a common 

organizational culture. While monetary incentives appear to have a predictable influence 

encouraging positive outputs, other interpersonal factors, proved more complex to read 

having more interactions with the culture of the group. 

 

Figure 7.12- PRIMA cultural and behavioural issues 
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Interpersonal issues, including but not limited to impatience, pessimism, boredom, rivalry, 

backbiting, demotivation and resistance were certainly affecting performance, commitment, 

self-confidence, and employee’s ethical conduct. The majority of participants thought there 

was a need for enhancing and reinforcing a common culture (shared beliefs, norms, values 

and assumptions), to be able to harmonize and transform all individual characteristics or 

behaviours, which were thought to be forming a discrepant culture for the group. 

 

Responding to a request for clarification about these issues, PCASE04 explained it was due 

to poor leadership (role models), and to several unquestioned incidents of system abuse, 

coupled with frustration from not being able to stop these behaviours from becoming norms.   

SOP (Standard Operating Procedures) ignored by those who should lead by 

example, we are talking managers who see themselves above these procedures. 

There is no clear reward or punishment system, no motivation, those who work 

and those who don’t are evaluated the same. 

Unproductive team members abusing the system are causing overhead on the 

system. The culture of secured job (     – Those who enter the house 

are safe23), people just get a long doing nothing relying on the culture safeguard, 

of not being able to fire anyone -PCASE04 

PRIMAtization, was the name a group of participants chose to describe a desired process, 

through which they wanted their organization to transform all individuals into an effective, 

professional, ambitious, respectful and mindful workforce. A “process that has to come from 

the top down” (PCASE04), which demands a transparent, just, and engaged leadership, who 

can bridge the gap between individuals’ and groups’ values.  

 

Participants did show great interest in their performance as a team, which was brought up 

quite frequently in different discussions, correlating with concepts like system, project, 

design, support, and culture among others. It was hoped though, that the new management—

                                                 
23 This is a famous 1400 years old phrase said by the prophet Mohammad declaring the house of Abu Sufian 
as a safe shelter for the people of Mecca trying to capture his followers.  
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as they realize the magnitude of these issues and their impact on performance—are taking 

serious corrective actions. 

 

PCASE01 suggested a joint “task-force” from employees and management, to pursue a 

cultural agenda in their group, which was welcomed as a starting point, as put by PCASE06, 

“better late, than never”. 

7.3.2  Design thinking in PRIMA  

Insofar as it can be ascertained, design thinking footprints have been evident in empowering 

participants exploring the problem space (problem framing), and identifying implementation 

issues relevant to PRIMA’s particular context. The following sub-sections, explore design 

influence within the solution space (solution framing), and present the co-created solutions 

proposed, and defended by the same participants in addressing some of the identified issues, 

to be able to evaluate the extent to which, design thinking may have assisted in addressing 

the identified issues in particular, and –if so— in what ways.  

7.3.2.1 The proposed solutions 

Participants formed two different teams, both “Strangers” and “Tornados” worked in parallel 

to propose solutions for different issues, selected by each team as the most worthy to be 

resolved. The proposed solutions for each team are discussed first, followed by an evaluation 

for their applicability. 

7.3.2.1.1 Team 1 “Strangers”  

Addressing attitudes, motivations, and expertise building, the first team proposed a 

transformative journey for existing or new employees joining the implementation team at 

PRIMA. From initial multidisciplinary training, supporting, and mentoring, the articulated 

system projected this journey (Figure 7.13) with astonishing awareness to their particular 

context, and taking in consideration individual, team, and group objectives in this process. 
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The team did address as well, the nature of materials (storage, format, access, development, 

and dissemination) to meet the need for a knowledge driven group that needs to remain 

current on the latest status of several hundred tasks and issues raised. 

 

Figure 7.13- Part of the solution articulated by team 1(PRIMA) 

Furthermore, the sustainability of the proposed solution was also addressed within a 

collective, participatory, and social system to crowdsource internally for very much needed 

expertise within the group. A meticulous, yet transparent process that elicited, promoted, and 

rewarded local champions for their esteemed efforts toward the success of the group.    

 

For the full annotated storyboard describing the proposed solution, including full list of 

actions to be taken towards its realization, please review Appendix 06. 

 

7.3.2.1.2 Team 2 “Tornados”  

The team addressed the issues of communications within the group, and its role in creating 

synergy between the different entities to work as one. A unification that can turn one of their 
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biggest challenges—working within multiple cultural, procedural, and environmental 

settings—to an advantage, by integrating the best of what each culture can offer.  

 

The proposed solution (annotated in details in Appendix 07) stressed the need to respect, and 

rather celebrate cultural diversity of the group, but aimed to dissolve the barriers (structural, 

cultural, or technological) between different entities, for their group to emerge greater than 

the sum of its parts.  

 

The proposed solution (similar to team 1), was weaved within existing infrastructure to be 

quickly extended to fulfil the desired state of affairs, without additional investment for a new 

platform, which again reflected the level of awareness for the boundaries between problems 

and solutions within the context of the group. 

 

In the end, the anonymous comments on what was liked, wished for, or could be further 

explored was captured in Table 7.2. Several discussed findings were confirmed, such as top 

management engagement, space properties, and constructive team collaborations, but made 

clear emphasis on participants’ strong desire to contribute to the success of their projects by: 

learning new tools, engaging in discussions, provoking norms, contents, places, times and 

structures.  Design thinking was hoped to be adopted as a way of life in the organization.  

“I wish to expand the concept of design thinking to become a life style in small 

and large organizations”-(Anonymous) 

Table 7.2- I wish, I like, what if anonymous feedback from PRIMA’s participants 

I like I wish What if 
Sharing ideas We had more space The team was more 

homogeneous 
Learning through work We did this workshop outdoor We had the chance to practice 

design analysis 
Expressing ourselves We had more time to learn 

more about design analysis 
Add more videos 

Using our imagination We meet again :) Repeat this training with 
people from different 
companies to share the 
experiences 



 

Chapter Seven: Data Analysis and Findings  194 

Colorful session :) If we did it outside PRIMA What if more time and space 
and attention from 
management was given to the 
outcome? 

The information and discussed 
topics 

If there were some physical 
activities 

What if you bring another 
companies with us to share 
experience 

I like the type of activities If there are more tools to build 
the prototypes (Lego, paints, 
blocks) 

What if we make a follow-up 
plan? 

I like it to have the training for 
continuous period 

To get more practical 
examples from other work 
environments 

What if we had more time? 

Team work To be more extended (3 days) 
not enough 

What if we had more space? 

How the solution elaborated 
from basic solution to 
advanced one 

I wish it would become a 
regularly used tool in PRIMA 

What if the same workshop 
and subject conducted with 
top management 

I liked the discussion, the 
methodology and the results 
and morale boost given to the 
team 

I wish to have a flowchart of 
how to design our thought 

What if we have people like 
the trainer [ML] working 
here? 

I like the experience the 
instructor has 

I wish that there was less 
politics 

What if one of the top 
management (CFO or CEO) 
has attended this workshop? the visualization that we did it out of work site  

The methodology of design 
thinking 

I wish the workshop time to 
be more than 3 days 

People speaking out I wish if that we would have 
time to discussed what 
technical tools can be used to 
implement what we believe 
and suggested as a solution  

  

I like this workshop and the 
way it was run. 

I wish that we would have 
more time to discuss in more 
details how would the design 
thinking help us in our 
implementation projects 

I like the ideas which raised 
by most of the team members 

I wish to expand the concept 
of design thinking to become a 
life style in small and large 
organizations  

I like the whole idea of design 
thinking and the tools used to 
represent it 

I wish to have power to apply 
the solution in our 
organization (solution and 
concept) I like the way of learning by 

practice 
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Participants in both teams were able to reflect on their situation, identify issues of influence 

on their ERP implementation processes, prioritized these issues to define areas of 

interventions, and materialized contextual solutions with detailed actions to be taken.  

 

To what extent could the proposed solutions fulfill their desired outcome, may require an 

additional study to evaluate, but from what was observed at PRIMA, the proposed solutions 

have—at least conceptually—addressed the selected issues. Notwithstanding the fact that 

several other factors (structural, cultural, and organizational) needed to be changed to enable 

or catalyze these solutions. 

 

Regardless of the wholeness question of the proposed solutions, the following two sections 

present the observed mechanism through which design thinking was found useful in PRIMA. 

7.3.2.2 Design as a liberating process 

Design promoted a democratic group process, liberating implementing managers from the 

burden of solely taking decisions or actions to address raised issues, and gave implementing 

teams the power to have a say in what affects their daily practice, and the sense of ownership, 

hence commitment to make it happen.  

 

Managers (see Figure 7.14 for a scope of authority) who used to seize the decision making 

process for the group, experienced being in the back seat during the unfolding discussions 

driven by their supervisees, who passionately welcomed the ownership of the challenge, and 

skilfully drafted, and defended their ideas for an integrated solution meeting organizational 

and teams’ needs.  
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Figure 7.14- Participants’ hierarchical structure 

Whilst taking notes silently from the corner of the room, PCASE02 was asked to comment 

on the ongoing discussion, to which he whispered, “…is all what they suggest doable? 

Maybe not, but if my colleagues were wondering about how to elicit active engagement, this 

is their answer”. Another feasibility concern was raised by PCASE05, was countered by 

PCASE11, as she affirmed that “we should focus on the new possibilities, not how much it 

cost. If it works and benefit the group, then I don’t think money is an issue here, the question 

therefore, can we afford not taking a chance?” 

 

“We are discussing taboos” PCASE08, commenting on one of the opened threads, end of 

year evaluation, and the need for a transparent evaluation system as suggested by his 

colleagues,  PCASE08 claimed “this is never discussed here, even on one-on-one base, what 

they call end of year review, they just inform you of an already made decision.  Arab spring 

is finally here! [Making a victorious hand sign]”. 

 

During the first day, PCASE01, and PCASE02 were merely observing the process within a 

close proximity. In the boardroom (see Figure 7.15) a large meeting table kept participants 

apart, but as they progressed into the day, participants polarized into closer circles or 

workgroups.  
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PCASE09 joking about the table size which during formal meetings "it gives you enough 

buffers [with a wink]”; another (PCASE09) said, “[the table] should be perfect for a group 

breakfast one day”.  

 

Figure 7.15- PRIMAs’ boardroom, fly on the wall view. 

PCASE02, who seems to have picked up these comments, moved to sit with the rest of the 

team on the table before the end of day one, which also encouraged PCASE01 to do just the 

same, leaving their notes and actively participating in multiple conversations with their 

teams. 
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Participants were deeply engaged. Managers and supervisees worked head-to-head on 

questionable items.  Anyone entering the room could not tell who is who (in terms of 

structure or authority), as illustrated in Figure 7.16.   

 

Participants were reminded to keep their ideas simple yet focused, quick but original, and 

emotional but conversational.  Participants hardly took seats, several members stood as they 

sketched something or wrote notes, whilst others moved back and forth between the table 

and the walls-cum-white boards that were occupied with visuals, notes, and comments made 

by participants in contemplating, and finalizing their work. 

 

Figure 7.16- Synopsis from 2nd day activities at PRIMA 

Intrigued by the label “design thinking in actions” that was left on the door, non-participating 

employees at the same floor were very curious of what was going inside the room, 
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particularly as participants were cheering loudly in celebrating their discoveries.  It was 

obvious that the ongoing workshop was breaking the norms of business as usual in the group.  

PCASE09, whom colleagues named as the “silent man” surprisingly led his team during the 

design process, and took the initiative to present on their behalf. Figure 7.17 shows some 

aspects form an engaging presentation PCASE09 delivered for the rest of his colleagues. 

 

Figure 7.17- Participant (PCASE09), presenting on behalf of his team 

 

 “This is dramatic; is this the same guy? Certainly my man of the match!” PCASE10 

commented while cheering for his colleague (PCASE09). 
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7.3.2.3 Design as group sense making 

Design as a creative exploratory process, provided a multilevel sense-making tool for the 

group, enhancing a shared understanding for the organizational challenges, and explicit 

details on actionable measures to be addressed. 

 

What managers thought made sense for implementation teams, their intentions, needs, wants, 

and desires, certainly differed from supervisees’ perceptions, individually (intra-subjective), 

or as a group (inter-subjective). 

 

For instance, PRIMA had invested dearly in training and development, despite participants’ 

claims that it was a selective process, to which PCASE01 answered that “it is for those who 

show enough courage or desire to learn”, assuring that PRIMA is subsidizing employees’ 

learning in every way possible, despite what he called “hit-and-run” cases, citing that: 

PRIMA’s founder is a visionary; you see, most of those taking training at the 

expense of the group don’t wait enough to benefit us, they end up in senior 

position and higher pay soon after with a different organization, this did not 

discourage him at all from supporting our programs, he still see this as a way he 

pays back to his community and nation at large-PCASE01 

For the last three years, PRIMA has suffered from high turnover rate. But in contrast to stated 

assumptions, the departure was not only for the money, at least not when examining another 

statement from PCASE05 who said, “our people are either bored-out, or burned-out”, 

indicating that their good expertise are either bored from trivial tasks, or burned-out by 

disproportioned ones. He maintained, “It is never easy to keep them, but certainly a matter 

that can be fixed”. For the rest of the team though, what was defined as “courage or desire 

to learn”, was pretty vague to benchmark, therefore allowed the selective process for 

training—and hence promoting—to prevail grudgingly. 

 

Likewise, stakeholders had different stances from the workspace environment as well. Their 

views became part of their personalities, and how they conduct themselves at work, which 
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largely influenced their managers, colleagues, and organization. PCASE01, who harshly 

criticized some social behaviours (smoking timeouts, bathroom discussions, work desk 

gatherings, etc.) for their consequences on teams’ performance, became the group activist 

for the new space as he grapples with the underpinning factors driving these behaviours.  

 

Tapping into the roots of these behaviours, not only demystified what was thought as cultural 

mishaps, but did change the course of action for PRIMA, particularly the design of a new 

workspace (a building) that had been initiated before this research engagement, to be ready 

for the team by end of 2015. The participating managers wrote for their superiors asking to 

meet the developers, to engage with them in the making of the space, to ensure that it caters 

for the newly identified needs. 

 

Furthermore, accelerated “…changes witnessed in ERP domain are challenging our abilities 

to catch up within reasonable latencies” explained PCASE01, especially as the group 

continue to acquire smaller entities in different parts of the world. At the time of this 

engagement, the teams had twelve simultaneous implementations in nine different countries. 

As challenging as it may be, the situation provided tremendous learning opportunities for 

local expertise to be able to navigate complex cultural landscapes.  

 

Therefore, participants reformed the adaptation process, by articulating a continuous-

learning system for the implementation teams that transform read-only support materials into 

a versatile multimedia repository, to fulfil and sustain the critically needed resources 

(contents and actors). 

 

The provisioned learning system revealed additional opportunities for inward 

crowdsourcing, to engage local expertise in creating, or annotating support materials (as 

explained in sec# 7.3.2.1.1), and by the same token, representing a transparent, participatory 

and social evaluation platform, to encourage, acknowledge, and reward active engagement 

and knowledge sharing across the group.  
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In the end, participants of this event at PRIMA, along with all what they have experienced 

throughout this process, become the foundation for the design amplitude as proposed in the 

research framework (Sec# 5.3.3.3), to be used as a local anchor for further use of design 

among other teams and situations within the enterprise. Nonetheless, the engagement 

duration did not allow enough time to evaluate the effectiveness of this aspect as proposed. 

7.4 Summary  

This chapter has presented the findings that emerged from this investigation. The first section 

introduced findings of the preliminary pilots (PS1, and PS2) conducted as part of the iterative 

process to refine the research methodology, and informed the development of proposed 

research framework in different aspects including, but not limited to, procedures, settings, 

and materials prepared.  The revised framework was used for the primary case study. 

 

PS1 explored design attitudes within the context of complex ERP system implementations 

to understand implementation practices and applicability design thinking. This process 

suggested CSFs were well understood by implementing teams, but CSFs management, 

culture, and the very nature of planning was thought to influence the discourse of success in 

ERP implementation projects. The most important contribution to the research from PS1 was 

the assurance that design thinking has already had its first step into the domain, albeit under 

the umbrella of agile methodologies that complemented traditional PM, being used to 

establish iterative processes that help to balance largely prescriptive project implementations.  

 

PS2 examined design aptitudes with a broader sample of IT professionals, evaluating and 

addressing possible impediments that may affect the adoption of design thinking. The main 

findings dismissed concerns about the notion of design expertise being necessarily restrictive 

for catalysing design as a creative problem solving within IT service arena, which in turn, 

informed the development of materials and procedures adopted in the primary case. 

 

The second section presented findings from the primary case study that evaluated the 

applicability, feasibility and efficacy of the refined research framework. Emerging results 
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were presented under two main categories, one that traced CSFs within the implementing 

group (PRIMA) as perceived by participants (problem space), assuring that many of the 

troubles faced within the group were not particularly unique to this project, but may have 

been aggravated by several factors including project practices, environment, and other 

cultural elements.  In turn, this highlighted two important issues: 1) Design ability in 

empowering participants to successfully frame and prioritise their own problems, within their 

unique context, and even suggested better management of CSFs to meet the identified needs, 

and 2) the underestimated criticality of project space properties in supporting high levels of 

collaboration among different entities within implementing teams, or the landscape of 

enterprise at large. 

 

The second section of primary case findings highlighted participants proposed solutions for 

some of the identified issues (solution space), which in turn substantiated the proposed 

utilization of design as catalyst for solutions, allowing participants to first negotiate a group 

consensus for their situation, used as the core to the conceived solutions. The section 

concluded with significant findings, uncovering how design thinking processes worked for 

the teams in PRIMA, and the most influencing factors necessary for such a process to thrive.  

 

The following chapter discusses the presented findings, and links them with the 

conceptualized intervention framework, as well as previous literature to draw research 

conclusions, and illustrate how research questions have been fully addressed. 
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8. Chapter Eight: Discussion 

8.1 Introduction 

The objective of this research was to evaluate the role of design thinking in facilitating the 

processes of complex ERP system implementations. The research explored a range of 

implementation practices including methodologies used, measures of success, and critical 

success factors to provide insights about possible areas for design and design thinking to 

intervene. 

 

Therefore, a careful study for the emergence of ERP systems from the core of OR during the 

1970s to its contemporary versatile state was conducted to clarify aspects of growing 

complexities to be addressed. This resulted in the development of a research framework that 

was iteratively refined through two pilots, before being successfully deployed at PRIMA as 

part of the facilitation of a typical implementation processes. Through this deployment, the 

framework highlighted a range of issues to address within the primary case context, some of 

which were more challenging than the others.  

 

As per the nature of the questions investigated in this study, a qualitative research 

methodology was used to achieve the stated objectives. All data deriving from multiple 

sources were coded, analyzed and organized using NVivio®, a process that was guided by 

the conceptualized intervention framework. Findings reported in the previous chapter have 

largely satisfied the questions detailed during the development phase of the research 

framework.  This chapter provides a discussion of these findings in relation to the literature 

demonstrating how the research objectives have been fulfilled. 

 

The chapter is organized by the following analytical outline: 

- ERP Implementation practices 

o Project management and implementation methodologies 

o Relevance and value of CSFs 

- The AAA framework 

o Design transformation framework and the mechanism of influence 
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o Project space 

o Project team 

o Cultural issues 

8.2  ERP Implementation practices 

Several important findings presented in earlier chapters, revealed critical insights on the 

common implementation practices within the enterprise rooted to: 

 

- Implementation methodologies used and how they are being deployed in projects. 

- Vendors’ role throughout the project Lifecycle. 

- The management of CSFs in light of varied sociotechnical contexts that invariably escalate 

the complexities of these projects into wicked or messy situations. 

 

The following sub-sections discuss these areas in further detail, to make sense of what was 

going on within these projects. In doing so, evaluating the answer for the 1st question 

identified in this investigation (Sec# 1.2.1), and addressed initially during preliminary work 

(Sec# 5.2.1). 

8.2.1 Best Practices and ERP implementations methodology  

Findings in the present study confirmed that ERP systems and their implementation are still 

regarded as engineering and technical projects, despite an accelerated shift during the last 

decade towards social and organizational factors (Al-Mashari, 2003; Engwall, 2003; 

Volkoff, 1999). The ASAP® methodology observed and discussed at PRIMA followed the 

footsteps of traditional PM approach. System lifecycles are staged into waterfall-style phases 

that must be completed before proceeding forward. Project members were often required to 

spell out all specific functionalities and tasks to be executed during specific stages. Even the 

very terminology of WBS (Work Breakdown Structure) and an apparent “control over 

flexibility” paradigm was found largely in effect, an approach that moves “the project from 

being grand to being grandiose, and exceeds our human intellectual capabilities for 

management and control”(H. Mills, 1976, p. 266). 



 

Chapter Eight: Discussion  206 

 

Classical symptoms of this approach were identified by participants from PRIMA when they 

discussed most of these issues ( 

Table 7.1), including but not limited to lack of understanding of business needs, bureaucracy, 

routine and repetitive tasks, inflexibility, high users and business expectations, big words no 

actions, and even dreams, which elucidate the false-optimism identified four decades ago by 

Brooks (1975). 

 

The promised value of the ASAP® methodology is a controlled-risk approach to implement 

systems successfully. The assurance being the embodiment of best practices distilled from 

thousands of implementations around the World. But the prescriptive details of thousands of 

tasks and events, sequenced to be executed in a predetermined schedule to avoid over 

runs/cost seem to rather cripple implementation teams within rigid structures and 

instructions. Such an approach became project managers’ shelter from complexity and 

uncertainty arising from the first context differentiation faced, whether cultural, technical, or 

organizational. This is why managers promoted what was discussed earlier as dysfunctional 

cults within the organization, like rigorous process as salvation, risk avoidance, and blame-

shifting/arse-covering (Jenkins, 2008, p. 18). 

 

During 1980s, technological project managers used a common cliché, that is: “Nobody ever 

got fired for buying IBM” (D. Taylor, 2011, p. 11), referring to the reliability of IBM brand. 

Even when other smaller vendors could have provided solutions with comparable value, 

managers always found it safer to go with big names, and if anything goes wrong, well, it 

was not their fault going with the best in the market!   

 

A similar analogy seems to be drawn with enforcing a prescriptive methodology like the 

ASAP® as it provides managers with the described safety-net for anything that might go 

wrong. Therefore, it is the interest of project or implementation managers to use the detailed 

instructions regardless of rigidity and other possible ramifications, just so they remain safe. 

This may explain some of the situations at PRIMA, described in findings reported under 

management practices (Sec# 7.3.1.2.2). Implementation managers, despite given the 
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authority to take executive decisions in this regard, they chose to live and be governed by 

these rules, so not to be blamed when things went wrong (and they did). 

Support teams interpreted such practice for some managers –who appear to be immune from 

questioning—as irresponsible. Ironically though, if things worked somehow well, those 

managers get their bonuses by the end of the year. Either way, such scenario was observed 

to have influenced the general mode and motivation of implementations’ support team. 

 

For instance, PCASE01 was micromanaging to the limit of suffocation. He remember being 

named “the dictator” by some of his supervisees, even called a military tyrant, of which he 

affirms of running a kind of military command. Beyond their crowded daily agenda, 

PCASE01 chased individuals and the way they behave in bathrooms, during breaks, and 

during peer conversations. His justification being the image of the department, the interest 

of project and group at large, without spending considerable effort trying to understand the 

drivers behind these “misbehaviours”, as he called them.  

 

The same individual was the second in command during the time of the previous IT Director, 

who –as attested by all participants– was simply corrupt. Yet, he remained in position for 

five years. PCASE01 seems to have done nothing to put an end to his supervisor’s unethical 

behaviours at the price of business matureness, compliance, and excessive invested capital. 

 

PCASE05, another PRIMA implementation manager example, who lead project 

management efforts across the organization.  He promoted strict deadlines fulfilment at all 

cost, as he puts it:  

We are greatly concerned about deadlines …at all cost, we are very strict in this, 

even if we have to crash [halt], risk mitigate, or increase working resources we 

simply must finish on time   

There are two striking issues here: 

 

1. The first is this “at all cost” principle, which was the same practice of the previous 

IT Director, who commanded system violations (e.g. converting system modules into 
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excel files, and overriding systems checks and balances) as narrated by PCASE06, 

who assured they all knew the ramifications of these actions, that were justified by 

his manager (the previous IT Director) for having to meet targets; that is, to show the 

right numbers or deliverables at the end of the year to get generous bonuses, and 

further budgets approvals.  

 

A similar indication of this entrenched practice of covering up late schedule 

submissions, as exposed by PCASE04, showed how some users were authorized to 

re-open the financial year after it had been submitted to top management and 

shareholders. This action has left PCASE04 with great sense of frustration and 

despair for not being able to correct such dangerous practice, leaving him looking for 

another job opportunity with better ethical and professional prospects. Such incident, 

exemplified poor leadership role-model, was one of the unexpected drivers 

uncovered here for loyalty and motivations for an employee beyond money matters. 

 

2. The list of measures taken to execute this “at all cost” that included increase working 

resources, which as later explained by PCASE05 meant working overtime, or adding 

more people to the projects. Which yet again take us back to The Mythical Man-

Month where such practice of adding manpower to address late schedule, was 

actually assured as counterproductive, and would most likely make things worse 

(Brooks, 1975, p. 14). 

 

So why is this “at all cost” principle still in power? And, how is it possible that such practices 

remain undetected until too late in the projects? 

 

Well, when testing and going live are two years apart, this is most likely to happen. Even 

then, testing was found to be done without engaging actual end users, simply assumptions 

and assurances from somebody that it will work as attested by PCASE03 with the case of 

CRM system that was facing challenges after going live.  It is no wonder now to understand 

The Standish Group claims (The Standish Group, 2009, 2014), where only a third of large 

system implementations were successfully delivered (on time, on budget, with sought 
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functionalities),  particularly as painful failures are still being reported (Bloch et al., 2012; 

Bort, 2013; Charette, 2013; Kepes, 2013; McDonald, 2012), even when implementation is 

managed by the giants in the domain. This is surely not the only speculation for why things 

happen the way they do, but it is nonetheless the perspective that has crystalized from the 

data of the present study, and is apparently one of the contributing factors hindering 

successful ERP implementations. 

 

Despite fundamentally suffering from comparability across multiple cases or units of 

analysis, completeness, and the linkage between actions and outcomes (cause/effect), best 

practices as a concept is still widely used across different domains.  It implies that a particular 

set of actions are best when compared to any alternative course of actions in achieving a 

specific outcome (Bretschneider, 2005), but it is rather naïve to assume that best practices 

are to be followed devoid of context.  Professional consultants or agents are supposed to 

exert –depending on their level of expertise in the field –some level of analysis within a 

decision making mode to align appropriate set of actions and context.  Why then is an ERP 

consultant (PCASE10) with five years’ experience in using the ASAP® methodology, is still 

challenged to qualify, prioritize and execute the appropriate tasks?  

 

Field observations in this study assured that failing to treat implementation as a problem 

solving process is indeed one of the major shortcomings of the ASAP® methodology, as 

noted generally with all phased prescriptive methodologies (Curtis et al., 1987). The 

underlying theories of traditional methodologies seem to fall short in extending temporal 

scope to evolve from prior, to present and future projects, as well as its organizational scope 

in analyzing how these practices relate to different entities, and the ensued simultaneous 

activities within its environment (Engwall, 2003).  

 

This could also be the reason why there seems to be a return to an improved form of 

concurrent processes represented by the Agile methodology (Yan & Jiang, 1999) discussed 

next.  
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8.2.2 Agile methodologies 

While not suitable for all projects or situations (Hochmüller & Mittermeir, 2008) the results 

reported in the present study suggest that agile methods seem to be beneficial for ERP 

implementations if used in conjunction with traditional methods, particularly in promoting 

ownership, discipline, and commitment to project and short cycles of deliverables having 

sprints and features estimation devised by implementing teams themselves. Furthermore, the 

result reported from ALPHA revealed that agile methods improved communications and 

drove high levels of synergy and coherence among colleagues working in self-governed 

autonomous teams, to achieve ‘working’ functionalities in a system that was actually being 

used by intended user groups. 

 

The premise of success in ALPHA was to deliver a “utilized system” (PS1P02) which was 

taken as an indication for quality, reliable, and stable system (PS1P06) that enabled 

acceptance of end users, hence intentions to use. These views are seen as traces that can be 

aligned to the core values defined by the agile mentioned earlier (Sec# 3.4.2), and also align 

with previously discussed theories on success definitions of IS systems, particularly where 

system utilization is largely in consideration (DeLone & McLean, 1992, 2003), 

notwithstanding that success in ERP systems is still a moving target (Larsen & Myers, 1999) 

that shifts over time. 

 

ALPHA being a worldwide organization as it is, could not rely on agile methodologies alone, 

with lots of policies, structures, and practices in place. The process switch from heavy-weight 

traditional methods to light-weight agile methods could not be achieved without significant 

risk to the complex large enterprise system established since 1998. The least concern 

revealed was the support agreement that governs the relationship with the vendor (SAP®) 

that presupposed the use of the vendor’s methodology as the official guideline for the 

implementation processes. Therefore, ALPHA teams continued to use the ASAP® 

methodology template as their general guideline/framework, but relied for the last couple of 

years on the scrum technique as an agile approach for rolling out new system components.  

This reliance was evidently backed by a complete support system, from in-house teams of 



 

Chapter Eight: Discussion  211 

skilled professionals who knew how to cut through the hurdles of implementations and 

deliver the agreed upon feature, to supportive management that empowered agile teams 

instead of controlling them from the outside, and instilled confidence and trust needed to 

deliver a measurable outcomes (PS1P02). 

 

If implementations processes are seen as a problem solving practice, which traditional 

methods could not support well (Curtis et al., 1987), then agile methodologies have provided 

an appropriate framework to deal with this quite elegantly as highlighted in the results of this 

research, particularly with reference to ALPHA, where it was understood that even among 

the finest expertise in the domain, ERP implementation is basically planning for a desired 

state, and as it is with all planning processes, the means to achieve set goals are always 

contested (PS1P07).  Therefore ALPHA’s implementation team aimed at framing problems, 

qualifying, and prioritizing the most important features, and the necessary actions to be 

executed towards achieving them, then inspecting and adapting through daily reflection to 

review and deal with any arising impediment, until the sought component is delivered within 

its defined sprint (short interval to deliver a component from several days to a month time). 

This enabled them to work on system implementations according to the most critical features, 

or “stories” using scrums language (20% of functionalities), with the highest possible impact 

(80 % of value). 

8.2.3 Comparing approaches 

Comparing the situation between implementation teams in ALPHA and PRIMA underlines 

contrasting differences in more than one area. PRIMA teams were simply overwhelmed by 

their daily tasks. They felt like they were fighting on every level, from basic requirements of 

personal space, to larger issues of motivations, commitments, even loyalty to the group. The 

management culture was comparable to ALPHA’s at high levels of management only. 

Moving down to the level of implementation teams, it was almost the opposite: dictations of 

daily, even hourly routines, coupled with mistrust in system quality, reliability, and the 

critical reliance on outsourced technical development—incompetent developers—operating 

from another continent, made the situation almost impossible for an agile methodology to be 
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implemented at PRIMA, at least not without drastic changes in management and team 

structures to enable such transformation. 

 

In terms of outcomes, ALPHA teams aimed at delivering working functionalities that were 

utilized compared with PRIMA who instead chased deadlines at the very cost of quality, so 

much so, that deliberate tampering with already established system checks and balances were 

committed to portray successful deliveries that had to be closed within financial end of year 

postings, and were reopened again to continue the work in progress. This phenomenon at 

PRIMA was discussed by Lyytinen & Hirschheim (1987) as process failure, where teams 

are simply avoiding over runs, over budget, and yet end up with unsatisfactory results. The 

difference here that PRIMA teams only “portrayed” all three, compromising much more than 

the successful roll out of a new module, to possibly catastrophic results for the overall 

organization, as argued by PCASE04, who assured that a group at the size of PRIMA with 

stocks traded in global market should take strict actions to stop such violations. 

  

Therefore, if implementation processes between ALPHA and PRIMA are compared here in 

relevance to the approach used, and if again one submit that implementation processes are 

largely of problem solving nature, then the difference between an agile approach versus 

traditional model might be similar to solving problems, the right problems, versus solving 

wrong problems, or worse, symptoms of problems. The real problems in PRIMA apparently 

remained unrecognized until very late in the process; fixing them then, had often caused the 

group much greater capital than initially estimated.  

 

A model built on only the end points of the major phases offers little insight into the actions 

and events that precede the finished artefact (Curtis et al., 1987, p. 96). While heavy 

prescriptive methodology portrayed an apparent control that forced visibility on running 

tasks at PRIMA, management responded only to visible problems, or symptoms of problems 

towards end points of a phase. In doing so, they intentionally, or unintentionally, ignored real 

problems that seem to have remained invisible until very late in a phase, when detailed with 

rushing a go-live or sign-off phase by the end of fiscal year. The core functionalities assumed 

by that time were actually completed through shortcuts made outside the system. This illegal 
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action has a broad set of serious ramifications that can only be comprehended towards post-

implementation phase, when the defects caused cannot be hidden any longer. 

 

Furthermore, if manageability of the process is determined by the amount of uncertainty 

during implementations, then the strict logic of “time and investment stages each leading to 

demonstrated progress” (Lenfle & Christoph Loch, 2010, p. 46) needs to be questioned at 

PRIMA to allow teams to manage the unexpected, instead of enticing a portrayal of success 

in pursuit of real one.  This is in contrast to what was understood to be going on in ALPHA, 

where implementation teams were able to react timely to impediments, or deficiencies 

detected during development iterations (Hochmüller & Mittermeir, 2008). Thereby, allowing 

high visibility for the ongoing process, with authentic and accurate manageability, and 

explicit learning process. These practices over time resonated as a shared mental model for 

the group, who became better and faster in addressing arising problems dialectically (Dörner, 

1979), interacting with multiple emerging factors and elements to form a unique context, 

within the same team or other teams, which explains why the kind of algorithmic problem 

solving prescribed within implementation methodologies does not necessarily work out of 

the box. 

 

No matter how much source information (best practices) are available for the team, there 

seems to be little, or no evidence to indicate analogical knowledge transfer by problem 

solvers (implementation teams), to new targets or contexts that demand high information 

integrations for proper definition or categorization (Casale, Roeder, & Ashby, 2012; 

Catrambone & Holyoak, 1989). This is not to suggest that an agile methodology provides 

readily available solutions either.  

 

Daily scrums in agile are merely a heuristic for solutions, and despite generally leading to 

correct insights, heuristics offer no guaranteed outcomes all the time. Interestingly though, 

the practice of verbally discussing impediments for achieving a particular desired state 

during daily scrums is an embodiment of the “think aloud protocol” (Dunbar, 1998, p. 4) 

through which teams are able to reflect on actions and reactions.  This reflection as argued 

by Schön (1984: p 61-68) can serve as a corrective action to over learning,  which in the case 



 

Chapter Eight: Discussion  214 

of prescriptive methodologies (like ASAP®) is seen as ‘best practices’.  But with a reflection 

process as varied as the kinds of situations faced, practitioners rise above their accumulated 

knowledge of repetitive experiences, to devise new synthesis that allows them to practice as 

a researcher to “construct a new theory of the unique case” (Schön, 1984: p 61-68). This 

level of professionalism that was illustrated possible in the present research, where adopted 

tools and processes within the deployed design framework gave practitioners at PRIMA the 

means to rise above their ‘best practices’ overlearning, and construct not just theories, but 

possible solutions that can fit neatly within their particular case.   

 

In conclusion, this section has clarified the significance of project approach, justifying its 

ranking as the second most important CSF(Sec# 3.4.7), exposing at the same time the 

relevance of other factors like vendor tools and implementation methodologies—a much 

lower ranked CSF— which surprisingly appears to have much more influence than reported 

in this research. The following section will discuss several related issues to CSFs as they 

surfaced in the present study. 

8.2.4 The relevance and value of CSFs  

Coexisting within dynamic interdependencies that constantly change within the organization 

(Momoh et al., 2010), reported results in this study align with Akkermans & Helden (2002) 

proposition that CSFs may adequately explain success or failure in ERP implementations. 

However, as CSFs shift constantly—even within the same team or group—therefore, the 

question is not what an organization knows about CSFs, but rather how to actually manage 

(define, measure, and address) these factors within context.  

8.2.4.1 Managing CSFs 

The results reported in this study revealed that PRIMA has been suffering from the 

ramifications of a handful of factors, particularly: top management support, project 

management and leadership, balanced teams, skills and expertise, external consultants, 

vendor relation and support, communications, organizational culture, and last but not the 



 

Chapter Eight: Discussion  215 

least the physical and psychological work environment for the implementation support team 

of the enterprise. 

 

When these factors were discussed with ALPHA’s participants, it was assured that CSFs 

have already been clearly established for many organizations and consultants working in the 

domain.  The question is really how to manage these factors, or particularly managing “what 

[is] relevant to your team” (PS1P03).  Using “team” as the unit here, further enhanced the 

understood influence of CSFs on the organization at large, where it appears that 

interdependent CSFs are of dynamic influence at smaller variable levels (teams) or groups 

within the organization, which result in one particular issue being perceived in many 

different ways within different units.  Thereby, counter measures to mitigate the impact of 

these issues may not be as simple as they superficially appear. 

 

For instance, when top management support is discussed as the most important CSF, the 

implementing organization still has many questions to settle in terms of type of support 

elicited, to what extent, when it is mostly needed, and through which mechanism. Top 

management support in PRIMA for the ERP project was unquestioned, as assured by almost 

all participants. However, as there was no consensus among implementing support managers, 

that their top management was doing enough, especially when it came to engagements with 

teams on the ground.   

 

Some argued that the capital spent on these implementations spoke loud of their support, 

while others criticized this as being a management-by-proxy approach. Top management 

investment/support for the ERP projects in PRIMA was driven by strategic gains for the 

organization, but they often lack a real understanding for the situation in their group.   

 

Implementing teams reported their top managers knew only what was portrayed to them by 

middle management leading the processes on the ground, who often abused this capital 

(support), which in turn have influenced the impact of other factors such as project champion, 

monitoring, performance, and trust.
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Interacting with one of the CSFs, the situation emerged into another state distinct from the 

previous. When an additional factor is discussed, further complexity emerged. For instance, 

despite working side by side daily, the diverged views of the teams (strangers and tornados) 

to deliberate and prioritize the most critical issues influencing PRIMA’s implementation, 

reflected distinct perceptions for different realities of participants’ worlds. These insights or 

frames—albeit their differences—shaped actions and directions for the teams in search of 

solutions, disguised as outcomes of their insights. These were only accessible for the teams 

after deep immersion of bodies, minds, and souls in these realities. 

 

It seems plausible then to assume that as different levels of realities coexisted within the 

implementing organization, different perceptions of these realities influenced not only the 

framing of critical factors, but also the counter measures proposed to address these factors, 

which reconfirms the previously stated assumption, that implementations are largely problem 

solving processes.  

 

Whether teams are dealing with factors of technical, social, psychological or cultural nature, 

the global definitions of these issues are of no real value to the organization without 

understanding the particular context of the group, unit, or team concerned. They continue to 

iteratively evaluate their context as they move forward with the process, to create a shared 

mental frame that forms the core of a group vision built from within. This is how functions 

and forms for working solutions emerge to address arising impediments, which nonetheless 

explain why agile methodologies have been gaining more ground in the ERP domain as they 

catalyze a deeper level of understanding when compared to traditional methodologies. 

 

Agile methods might not yet replace traditional methods in all ERP projects, but they do 

complement them when it comes to context. A realization that apparently has reached the 

solution provider, particularly SAP® as per their newly introduced Agile ASAP® 

implementation methodology (Musil, 2013), which can be used as an alternative for the 

traditional ASAP® methodology, but only when implementing specific industry solutions. 

Often these are sub components of a larger solution, they became attractive with the 

introduction of in-memory-applications (HANA®), and cloud services, to enable clients to 
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quickly deploy a complete application in the cloud to prototype (test) services and 

components, to evaluate their value for inclusion in production systems. 

8.2.4.2 Complexity and wicked problems 

The results reported in this study suggest an ERP system can be described as an adaptive 

complex system, exhibiting all attributes associated with this concept (Anderson, 1999; 

Baccarini, 1996). Interconnectedness, interdependencies, hierarchy, communication, control 

and emergence are all manifested in a typical large scale ERP system, forming a structural, 

technical, directional, and temporal complexity as defined in organization science 

(Remington & Pollack, 2008, p. 6).  Therefore, the kind of complexity manifesting in ERP 

systems during implementation are necessarily dynamic, changing according to actions taken 

by stakeholders, and the emergence—global complex patterns with new properties from 

local interactions (Lansing, 2003)—of  new constructs that cannot be explained adequately 

at any given stage. Almost like a “moving target” (Holland, 1992), it continues to shift across 

implementation time. 

 

When and whether such complex situations morph into the space of wicked (Rittel & 

Webber, 1973) largely depends on how it is framed, addressed, and managed. Typical 

implementation issues pose as hard, extremely difficult or complex problems, but they can 

still be solved nonetheless, proven by many cases of successful implementations of 

extremely complex systems similar to ALPHA. On the other hand, if the proposed solutions, 

along with actions taken to execute them were ill-conceived, or based upon superficial 

evaluation of the situation, the whole situation—encapsulating people, systems, and 

processes—is changed afresh as a result of the actions taken to solve these problems, or what 

could have—actually—been symptoms of problems.  

 

Considering the multiplicity of CSFs identified, along with a host of sociotechnical, cultural, 

physical, and psychological factors inhabiting the environments of these projects, with 

multiple feedback loops (Akkermans & Helden, 2002) among these factors, and 

constituents—people, systems, and processes—across time, and in light of capital invested, 

an organization at this point may indeed be facing a wicked problem within their 



 

Chapter Eight: Discussion  218 

implementations. Thereof, even when a specific issue is clearly and accurately defined for 

the group, it would not be sensibly addressed in isolation from other entangled factors, which 

are all in effect as one echo-system.  This forces a variety of possible directions, actions or 

resources being considered or composed in constant search of a formula to devise the way 

forward. Hence, there is a simultaneous discourse in understanding the problem and 

formulating a solution within an approach which is similar to the mess dissolving as described 

by Ackoff (1981), where the whole encapsulating system is addressed to bridge the gap 

between current and  desired state. 

 

If some of the defining characteristics of wicked problems (Rittel & Webber, 1973) are 

examined within the context of ERP implementation at PRIMA, several criteria discussed 

below can be clearly mapped to the case: 

 

“There is no definitive formulation of a wicked problem” 

PRIMA teams listed a host of 100+ issues influencing their implementation processes, and 

while these were grouped under larger umbrellas for classification purpose, it was clearly 

difficult to formulate a specific problem, but rather a web of entangled issues that influenced 

teams’ daily processes. None of these issues were objectively formulated, merely viewpoints 

of the presenter. Blaming HR, top management, project systems, ERP consultants, and even 

users for the mess identified can be seen as indicators for the fragmentations induced by 

wicked problems, and as such, provide incoherent efforts in addressing them. After all, “if 

you can’t agree on what the problem is, how can you be aligned on a solution?” (Conklin, 

2005). 

 

“Solutions to wicked problems are not true or false, but good or bad” 

Choosing the right solution at PRIMA was indeed based on collective judgment of different 

qualified consultants, who differed in their views based on group or personal interests and 

values. No one had the power to set the true-or-false guidelines, at least in terms of the 

solution discourse, they simply accorded on “good or bad”, “better or worse” scenarios. 
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Rittel & Webber (1973) presumed all planners are qualified in their domains, even though 

being qualified is something totally different from being experienced (Raturi, 2004).  The 

different individual characteristics between PRIMA’s participants (expertise, interest, 

values, inherited tendencies, developed and reinforced while getting experienced) suggest 

that the more interdisciplinary project members are, the more empathetic they will be to 

others’ views, hence developing a better judgment of good or bad.  Such an approach that 

promotes the consideration of a new criterion—if current practice is considered one—for 

selecting project teams or participants is certainly useful.  

 

“There is no immediate and no ultimate test of a solution to a wicked problem” 

The only test that was identified within the PRIMA project was the ability to work together 

and deliver a successful system, regardless of a frustrating past. Indeed, despite the apparent 

benefits gained from an ERP system, return on investment (ROI) is usually hard to prove 

(Gargeya & Brady, 2005), and ERPs promised value is often located beyond the 

implementation phase (Albadri & Dhabi, 2009).  This could render the justification for 

further funding weak, as illustrated by many cases where managers unplugged the lifeline 

from projects prematurely (Ettlie, Perotti, Joseph, & Cotteleer, 2005) before escalating into 

a complete disaster (Bort, 2013; Kepes, 2013). 

 

Therefore building a clear awareness among all stakeholders about the true nature of these 

projects must be addressed during early stages, to avoid disappointed, or disproportioned 

expectations, as illustrated by the concern of PCASE02 (PgMO) who insisted that a wider 

range of stakeholders from grassroots to top management in PRIMA must be part of the 

process. 

 

“Wicked problems do not have an exhaustively describable set of potential 

solutions” 

Ultimately for PRIMA there was no exhaustive set of potential solutions. Implementing 

managers–particularly middle management—forced strict obedience to vendors’ trajectories, 

despite frequently identified differences across PRIMA’s global landscape. 
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Best practice methodologies provided a prescriptive outline for an ERP solution to be 

implemented (SAP AG, 2008).  They might get a system technically functional but may still 

be far from being fully operational. So how can the host of permissible actions be explored 

or enhanced before reaching a transforming point? This could very well be addressed by 

prototyping as per ALPHA’s agile practice, or as mentioned in the earlier section, by using 

the latest technological advancement (SAP HANA®) to prototype a modular system in the 

cloud, to be tested against contextual specifications. The idea is to fail fast, to learn cheaply, 

but to take the learning from failures forward, by carrying on the permissible actions towards 

a successful system. 

 

Apparently, PRIMA’s implementation exhibited clear indications of wicked problems, but 

this was not the ultimate goal to prove here, it is rather the larger context taken into other 

comparable situations or sociotechnical systems. In the end, it does seem plausible that most 

projects today have considerable wicked components, failing to recognize their dynamics in 

implementations, leads to applying inappropriate methods and tools to them (Camillus, 2008; 

Conklin, 2005). The easy problems may indeed have been solved; within the current context, 

there seems to be no consensus on what the problems are, or how to solve them 

(Poppendieck, 2002; Rittel & Webber, 1973). 

 

It is pivotal therefore, to accept that an algorithmic kind of approach does not fit the kind of 

problems arising during system implementation.  An enterprise would do well moving from 

denial to acceptance (Camillus, 2008) as the first step towards a working solution; a door 

opener for new possibilities, other than just following a check-list style [for] establishing 

engagements (Schmitt, 2014). An algorithmic approach would have been useful as it was 

during the golden era of OR, with hard but normal, well-structured problems. But as more 

human and organizational factors became part of planning, these hard but normal problem 

became wicked. 

 

 Based on the ability of design to address wicked problems, which has already been 

established for decades now (Ackoff, 1981, 1987; Buchanan, 1992; Churchman, 1967; 

Design Methods Group, 1972; Rittel, Grant, & Protzen, 1984; Rittel & Webber, 1973; Rittel, 
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1987), this research proposed and deployed a unique framework for design intervention 

within complex IS implementations (as detailed in chapter 05).  The following section 

discusses the reported findings that established the validity and efficacy of this framework. 

8.3 The AAA Framework 

Departing from the increased interest in design explored in the literature, the present research 

further extends and strengthens the body of knowledge through the development of a 

framework for design to intervene as a catalyst for solutions in complex situations.  

 

Providing the detailed answer for the 3rd question posed at the outset of this investigation 

(Sec# 1.2.1), the results reported in the previous chapter ascertained the credibility and 

efficacy of the proposed framework. 

 

The project space was found to be critical for setting the stage to frame and address arising 

impediments. Project teams’ composition was as vital for seeding projects with a 

collaborative, empathetic, and aspiring resources. Design as the practice of 

transdisciplinarity (Jonas, 2011), was found useful in demystifying implementation issues, 

liberating the organization from common dysfunctional cults (Jenkins, 2008), and giving 

project teams the power to reinterpret the daunting challenge into feasible processes, 

promoting autonomous, self-governance, and individual ownership.  This in turn yielded 

high levels of engagement, commitment, and flow (Csikszentmihalyi & Csikszentmihalyi, 

1992; Csikszentmihalyi, 2003) for an optimal experience to keep the team motivated and out 

of either ‘evils’: “bored-out, or burned-out” PCASE05. 

 

The next sub-sections discuss these components in detail and highlight the identified areas 

of improvements, setting the agenda for further inquiry, drafting recommendations for 

researchers and practitioners in the domain, and most importantly, building the core of a 

theory for design intervention in complex IS system implementations. 
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8.3.1 Design transformation framework and the mechanism of influence 

The AAA design transformation framework was positioned as a tactical, pedagogical outline 

to present, utilize and disseminate the design knowledge across teams, not only to secure a 

“seat at the table” (Holloway, 2007; Repisky, 2014), but to contextualize, enhance, and 

sustain design’s role in contemporary challenges facing organizations across the globe. 

 

The framework addressed participants’ attitudes (design thinking) towards design, by 

showing how it worked within their context, to experience first-hand the ascribed value in 

order to influence a favourable stance. This was followed by aptitudes (design doing), to 

develop and enhance teams’ expertise in design, for success to have local agents that push 

for an organizational amplitude (new being) in catalysing the waves of influence across 

other teams,  benefiting and establishing the processes as part of the organization embedded 

progression. 

 

The AAA framework was deployed successfully in PRIMA. The impact of design was found 

to be greater than initially appraised as a catalyst for solutions, but rather critical device for 

regulating politics, power, and conflict in organizations; by promoting a democratic process 

for negotiating power, regulating interplay between structures, cultures, devices, and desires.  

It also provided a creative approach to achieve organizational equilibrium, eliciting support, 

and building effective collaborations to explore and create new knowledge, sense-making, 

and realizing a new being. In the end, some of the challenges that emerged within this case 

highlighted new areas to be covered in future development of the framework.  

8.3.1.1 Sense-making 

The results of the study suggest design as a creative exploratory process, provided a 

multilevel sense-making tool for the group, enhancing a shared understanding for the 

organizational challenges. Design created new knowledge by transforming the tacit to 

explicit details with actionable measures to be addressed (Choo, 2005, p. 8), providing the 

instrument and framework for a sense-making theory (Dervin, 1998).  
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Knowledge is not a commodity captured, stored, retrieved and directly transferred to other 

individuals, time, or space without interrogation and interpretation, as seen from the 

recipients’ perspectives (Cheuk, 2008).  Hence, it is not limited to facts but includes ideas, 

directions, and connections with other constituents or stakeholders, and as it resides within 

such a social context, knowledge is influenced by power and status within the organization.  

 

Human sense-making is constrained or even threatened by, a) the assumption that there must 

be definitively factual right answers to all situations, and b) “The forces of power in society 

and in organizations, that prescribe acceptable answers and make disagreeing with them, 

even in the face of the evidence of one’s own experience, a scary and risky thing to do” 

(Dervin, 1998, p. 41). This is exactly the struggle noted by Martin (2006, p. 6) between 

validity and reliability in organization science, while describing designing in hostile or new 

territories.  

 

Design thinking provided the instrument wished for in sense-making theory. Particularly 

while regulating power in PRIMA, empowering users to contest and share their views on 

many different issues in their group, which not only challenged a forced (prescribed by power 

of expertise, status, position etc.) status of reality, but also negotiated new meanings for their 

situations.  This enabled simultaneous coexistence of complexity and simplicity (K. Lewis, 

2012) to create a shared, mutually approved mental model for the complex system in effect. 

 

The knowing in PRIMA did not happen in a vacuum, it was the kind of knowing-in-action 

(Schön, 1991), where doing complemented thinking. Indeed, interactions at PRIMA affirmed 

Schön's view (1983, p. 280) that “Doing extends thinking in the tests, moves, and probes of 

experimental action, and reflection feeds on doing and its results. Each feeds the other, and 

each sets boundaries for the other", this "reflective conversation with the situation" (Schön, 

1991, p. 4) was stimulated by the produced artefacts that PRIMA members externalised in 

construction or presentation (Goldschmidt, 1992) for their situations, including but not 

limited to sketches, tangible models, and stories that iteratively transformed representations 

into solutions to be evaluated.  
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The same was indicated by participants in ALPHA.  When asked about the perceived value 

for design, PS1P01 stated that “what we actually take from design are conversations; it helps 

us have good ones with stakeholders”. Interactions between participants and materials seem 

to have provided the scaffolding for the group learning, to support a shared cognitive state, 

which in turn helped participants to construct cohesive and stable interpretations of their 

realities, positioned in place and time that goes beyond any single/individual perceived 

reality or stance. 

8.3.1.2 Reality consensus  

As a result, it seems plausible to infer that multiple levels of realities coexisted in PRIMA. 

Quite often, reality consensus was actually the core issue to devise solutions, or even 

sufficiently converge on an acceptable definition for what to be addressed. Design gave 

participants the power to loop through, between, and beyond these levels or realities, to create 

a sort of hidden third (Nicolescu, 2002, 2010) reality that is at once between, across, and 

beyond all known levels. Within this transdisciplinary view, Nicolescu (2010) suggests that 

creating this new knowledge comes from studying the interactions between the subject and 

object, understanding the present world equates to both knowledge and being. If these levels 

are explored within PRIMA as an organization implementing an ERP system, then they 

might relate to the organization, integration, structure and language, which then interplays 

with other levels of interpretation and representation. All these and a few others—like 

culture, regulation, history and expertise—lead to complexity.  Once revealed, understanding 

and identifying this new being is the ultimate goal of transdisciplinarity.  

 

If this assumption is sustained, then the central issue with traditional implementation 

methodologies for ERP systems becomes mainly ontological(about the state of being), and 

awareness of what is going on in a particular context, which may be limited to few levels of 

these realities as could be illustrated in Figure 8.1 below. 
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Figure 8.1- Projected levels of realities within ERPs implementations. 

 

Therefore, design seems to have already assumed a position as the practice for 

transdisciplinarity (Jonas, 2011) within the ERP implementation context, providing an 

augmented methodology that moved participants from their individual, teams, groups, and 

organizations stances towards a unified, explicit vision,  as illustrated in Figure 8.2, as 

witnessed at PRIMA, and very likely to be the case for similar contexts.  Such an outcome, 

challenges and re-examines old assumptions to qualify the relevance of context and time, 

and how different issues interplay and influence the negotiation of meanings, or realities as 

seen from different stances. Notwithstanding however, that both Figure 8.1, and Figure 8.2 

are used to illustrate the situation from a system implementation point of view only. To 

provide a more nuanced picture for these coexisting realities, further study is required (and 

was beyond the scope of the present study).  
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Figure 8.2- A system-level view with a design augmented methodology for ERPs implementations. 

Accordingly, employing design as proposed in this research, provides an ongoing practice of 

reflection, sense making, and reality consensus within a group, which leads the organization 

on a path towards mindfulness as the ultimate expression of awareness (Johns, 2013, p. 3). 

8.3.1.3 The mindful organization 

Mindfulness for an organization in the midst of constant change and adaptive search for 

meanings is probably a precursor for making good judgments (Johns, 2013, p. 3), particularly 

when active differentiation and refinement of existing situation distinctions, is followed by 

a creation of new categorizations of events and activities, which then leads to a “more 

nuanced appreciation of the context of events and of alternative ways to deal with that 

context” (Langer, 1989, p. 159). This awareness liberates the organization (Johns, 2013, p. 

4) from imprisonment of old habits, thoughts (Wheatley & Kellner-Rogers, 1996a, p. 26), 

and experiences that we carry as tidy and unexamined conceptual boxes (Kabat-Zinn, 2002, 

p. 69). When past experience no longer serves as a firm guide (Weick, 2009, p. 35), the 

organization rather engages with a world of new possibilities that can work then and there, 
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in the present time and situation, to illustrate a non-programmed decision making process 

(Griffin & Moorhead, 2013, pp. 208–114). In this manner,  reflections correct over-learning, 

in criticizing the tacit understandings, drawn upon repetitive experiences of specialized 

practices (Schön, 1983, p. 61). 

 

Mindfulness “facilitates the discovery and correction of anomalies that could cumulate with 

other anomalies and grow into a catastrophe” (Weick, Sutcliffe, & Obstfeld, 1999, p. 61), 

as witnessed by many failure cases in the ERP domain. Therefore, to invest in mindfulness, 

is to accept and assign high probability of error, and to promote ownership, and taking 

responsibility for mistakes, instead of self-serving defensive postures (Landau & Chisholm, 

1995) as observed in PRIMA’s case; blaming internal resources, external vendor, or 

implementation partners for what could have, or should have, and to cease sheltering in 

rigorous process as salvation. 

 

Wolcott (2009, p. 32) reminds us that human behaviour is over determined, despite too often 

it unfolds without awareness (Langer, 1992). The perils of “get it right the first time” are at 

least underestimated (Wheatley & Kellner-Rogers, 1996b, p. 6). In a complex changing 

world, it should be OK not to know, rather than everyone pretends they know, which leads 

to all sorts of discomfort and anxiety. If you have a zero-accident policy, you're going to 

have a maximum-lying policy (Langer, 2014, p. 72).  

 

Organizations—like people—are intelligent, creative, adaptive, self-organizing, and 

meaning-seeking systems. A simpler possible way to live within, is in seeking new 

possibilities, and be willing to learn and be surprised (Wheatley & Kellner-Rogers, 1996b). 

Today's problems cannot be solved with yesterday's solutions, a design augmented process 

leading to mindfulness simply makes constituent more sensitive to context and perspective, 

mindfulness become the essence of engagement (Langer, 2014).  But to support this 

engagement, some organizational characteristics for the hosting workspace are evidently 

critical as ascertained by findings of the present study, the properties of which provides part 

of the answer for the 2nd question (Sec# 1.2.1) of this investigation, the other part of the 

answer is detailed under cultural issues; both sections are discussed next. 



 

Chapter Eight: Discussion  228 

8.3.2 Project space 

Despite not being able to restructure the project space at PRIMA according to the proposed 

properties within the intervention framework, related findings have confirmed the critical 

influence for project environment on group and project performance. 

 

Flexible, present, social, and visual workspace were the four properties representing 

physical, virtual and psychological dimensions devised to support the process of 

implementations, where high levels of communication and collaboration among stakeholders 

are needed.  The importance of creating the proposed environment becomes even more 

pressing, if the desired state of affairs (mindfulness) within the organization is to be achieved. 

  

Many issues have been indicated in PRIMA alluding to the need for a radical change in their 

working environment, to support the implementing teams in fulfilling their daily challenges.  

Most of the devised properties (at least related to physical elements) were actually identified 

as recommendations to be discussed with top management at PRIMA.  Subsequently, a 

meeting was requested to have those raised with the developer of a new building that was 

being constructed for the IT department, who—as mentioned earlier—not only support the 

daily operations of a global landscape enterprise, but are coordinating implementation efforts 

in twelve simultaneous entities in different parts of the world.  

8.3.2.1 Flexible  

The poorly designed, crowded, unsocial, and inflexible physical properties led to a host of 

social and behavioural issues negatively influencing teams’ collaboration and performance, 

as ascertained by almost all participants (supervisors and supervisees) in PRIMA. The 

absence of a workspace ecology that combines teams and business objective (F. Becker & 

Sims, 2001; F. Becker, 2000), like zoning, huddle rooms, and personal hiding (Doorley & 

Witthoft, 2012) that could provide instant privacy when needed, led project members like 

PCASE04 (as the leading technical administrator) to fall behind schedule in addressing basic 

daily operational demands, let alone coordinate urgent implementation issues.  Despite his 
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desperate efforts in fleeing for the only shelter he could think of, the floor’s meeting room 

had to be booked in advance anyways. 

 

Moreover, when smoking zones or bathrooms emerged as the alternative socializing place in 

the absence of a common place to rest and connect with peers, it suggests that physical 

settings become quickly impregnated with symbolic meanings attached to values that affect 

teams’ perceptions (Arbor, 2000; Zalesny & Farace, 1987), which is why they should be 

carefully considered for their significant consequences. As a result, findings support 

Salama's (2004) notion that implementing teams’ involvement in shaping their own 

workspace fosters self-motivation and responsibility towards the organization and their 

peers. 

8.3.2.2 Present 

As discussed earlier (Sec# 5.3.1.2), the flux of sophisticated mixture of information 

experienced on a daily basis within ERP implementations, environments are constantly 

scanned for data (Daft & Weick, 1984). Therefore, the proposed present workspace, devised 

as a catalyst for mindfulness, urged for devoting the latest technological concepts to expand 

the role of a workspace as a general host for all external memory (including aiding systems), 

to remain as close as possible to living in the moment, within a flattened, decompressed 

format concurrently and persistently accessible to the team. 

 

All related findings from PRIMA assured the need for such a present workspace. A closer 

review of the devised solutions by both groups (Strangers and Tornados in Appendix 06, and 

07) included major elements related to this dimension, not only in terms of knowledge 

creation, sharing, and transferring, but also in bridging the dispersed global entities of 

PRIMA into one seamlessly connected unit. Within this context, stakeholders found it pivotal 

to create a present workspace (physically and virtually) where awareness of the present 

(processes, tasks, problems, teams, and answers) is readily available within a ubiquitous, 

visual, current, and social structure.   
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8.3.2.3 Social  

The need for addressing the social aspect of the workspace was greatly visible within 

participants’ devised solutions in PRIMA.  Team members were able to articulate a complex 

social structure not only to sustain organization awareness but to also crowdsource answers 

internally, enticing teams’ participation, and alleviating the sense of isolation that influenced 

stakeholders’ motivations and satisfactions (Ehrlich & Shami, 2010; Rezaeenour & Niknam, 

2013; Zhao & Rosson, 2009). Connectedness was not sufficient (Semmelhack, 2013, pp. 68–

69) to sustain workspace awareness (Gutwin et al., 1996). Embracing a community social 

structure was critical for PRIMA, particularly where electronic emails have failed to create 

or sustain the discussed awareness (Bjørn & Ngwenyama, 2009; Breton, 2011; Vascellaro, 

2009; Weimann et al., 2010). 

 

Furthermore, the envisioned solution by one of the teams (Appendix 06) enhanced this aspect 

beyond the initially proposed boundaries, as members were able materialize a social 

intelligent forum for their collaboration (C. Yang, Yen, & Liu, 2014), infused with 

gamification (J. Kumar et al., 2013; Maan, 2013; Mekler, 2013) as an emerging strategy to 

orchestrate the challenges (Bughin et al., 2010), drive effective collaboration and positive 

engagement. The proposed forum at PRIMA was devised to provide an open and fair 

opportunity for raising and sustaining project champions, who get rated and evaluated by 

their peers, and eventually get rewarded for their active participation; as a result, such social 

system was also found useful in regulating job satisfaction, active learning, flow, and 

motivations. 

8.3.2.4 Visual 

Related findings contended that it could be one of the most beneficial, yet underutilized 

features of a workspace to provide instant, unrestricted, and present windows for 

stakeholders to see through and across all elements of a particular system in a flattened, 

uncompressed manner. To fulfil the discussed ability in mirroring the worlds of living 

communities, independently of spoken language (Julian Bell, 2007). 
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One of the deliberated challenges at PRIMA in creating and sustaining local expertise was 

in knowledge accessibility and transfer.  To the support team, the trouble was not with the 

availability of support materials, but in the form (content), presentation (format), and 

accessibility (medium) of these materials. For collaborating teams to support ongoing 

implementation processes, there was a need to create transparency across the organization 

that can be achieved by such visual workspace. 

 

Many indications were also found pointing towards solution vendors’ responsibility in 

enhancing their abstracted, complex, layers of systems or modules, with further visualization 

tools that can allow users to actually review a process within a live visual representation for 

data-streams or components, to demystify the technical or structural ambiguities. Leading 

vendors seem to be responding to this need recently, by complementing their enterprise 

solutions with visualizing tools (Oswald, 2014; SAP AG, 2014) to accelerate and optimize 

decision making process across the enterprise. 

 

The present findings suggest that although having the role of visualization in understanding 

complex systems (Sevaldson, 2011) is certainly a step on the right direction, it is however 

not enough without being externalized and ubiquitously dispersed within a visual workspace, 

which in the end, is the cornerstone for achieving the desired (present and social) workspace. 

8.3.3 Project team 

Findings confirmed the aspired value of diverse compositions, and further emphasized the 

role of empathy (Viljoen & van Zyl, 2009) in enabling participants to think, observe, and 

conceptualize horizontally (beyond their own perspective) and vertically (within their own 

specialties). Participants in PRIMA were deliberately selected to represent a diverse 

composition of skills, power, and expertise. However during the beginning of the 

engagement, an initial polarization of similar fragments (homogeneous stances) was 

observed, design conversations that were anchored to the materializing concepts (either in 

problem or solution space) allowed different groups to truly understand each other’s 

perspectives. Whether called integrative thinkers (Martin, 2007a) or T-shaped teams (T. 



 

Chapter Eight: Discussion  232 

Brown & Wyatt, 2010), empathy accelerated the creation of group cognition, larger than the 

sum of all individuals. 

 

In terms of motivation, PRIMA’s participants although appreciated monetary incentives, 

were mainly driven by learning and advancing their competencies (França et al., 2013).  They 

longed to be challenged to contribute positively towards personal and organizational goals. 

The devised participatory social system, while pushing for inward knowledge sourcing and 

praising local heroes, exposed the intrinsic motive of local winners (Deal et al., 2013). An 

astute understanding for cultural and contextual factors was also visible, via the intentional 

selection of symbols used as users’ icons and avatars in ranking participants within such 

system (See Appendix 06). Symbols that became loaded with cultural significance, from 

different moustaches and beard styles to lipsticks and high heels, even gender sensitivity, 

were accounted for within this system. It would have been very hard for any general 

motivational model to guide organizations to such an extent. 

 

In conclusion, a successful strategy to activate intrinsic motivations proved possible through 

a designerly crowd wisdom (Murphy & Hands, 2012), to create systems that reside at the 

intersection of context (culture, structure, leadership), project (significance, requirements 

and complexity), and individuals (values, identities and competencies). People on the ground 

have to be given the choice and the room to co-create their governing systems. 

8.3.4 Cultural issues 

As the final element of the discussion, and to detail the answer for the 4th question (Sec# 

1.2.1) of this investigation, in relation to Middle Eastern Arabic (MEA) culture—with the 

general attitudes and behaviour characteristic of the region—was found of major influence, 

not only in deploying the proposed design intervention framework, but even in submitting to 

predominantly Western models and definitions of systems, interventions, expertise, 

management, and leadership. All of these concepts and several others, were found 

intertwined with local cultural properties including but not limited to history, geography, 

nationality, religion and language, that evolved into a particular context over centuries, and 

continues to blend with contemporary time and place, making the straight application of 
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Western influenced wisdom—particularly of business and management relevance—without 

reading and considering these cultural properties, problematic to say the least (Al-yahya, 

Lubatkin, & Vengroff, 2009). 

 

Despite the pervasive state of globally interconnected communities through the internet and 

other communication technologies, a global village premise, where national cultures are 

diluted in one large global culture has not happened yet, “disparate cultures remained 

powerful, and incredibly complex phenomena” (Hammerich & Lewis, 2013, p. 49). Within  

the research context, Westerners and M-Easterners did see the world in very different ways, 

each organized in its own manner (R. Lewis, 1996, p. 400), but even among Arabs in 

particular—as  discussed by R. Lewis (1996)—and unlike what is generally believed, Arab 

countries do not share much in common besides the classical Arabic language, some 

traditions, and religious subcultures or broad mentalities (Abi-hashem, 2014). Therefore, 

regional and national level distinction, is necessary to decrypt the corporate culture (Mameli, 

2013), and even then, the impact of culture is still much more complex and dynamic than 

such an “overly simplistic” view (Myers & Tan, 2002, p. 2). 

 

Related findings from PRIMA align with Myers & Tan (2002, P. 11) in the need for a 

dynamic view of culture, that is invented and re-invented and always in a state of flux.  In 

expanding this view, findings suggest this need is not only limited to IS research, but also 

for design and social science at large. As it is the concern of this section, the examples below 

highlight some instances of interactions of cultural factors with design and design thinking 

processes, as proposed and deployed in the present study, to evaluate particular opportunities 

or challenges for both theory and practice in this region. 

 

For instance, a common authoritative management in PRIMA resisted implicitly the 

democratic, autonomous, transparent, and self-governing process energized by the 

participatory design approach, in negotiating problems and solutions within the group. 

Despite an apparent approval and subscription for design inspired values of openness, 

honesty, integrity, and empathy in understanding, respecting and caring for others, some 

reactions from implementation support managers (PCASE01 and PCASE05) alluded for 
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resisting these values. It is possible that this may have been to consciously avoid losing 

authority as classically induced by change (Huq, Huq, & Cutright, 2006), or to unconsciously 

avoid threats of not being able to walk-the-talk as could be explained according to model I 

theory-in-use (Argyris, 2010, pp. 58–79). Managers at PRIMA might have become 

unconsciously trapped by their actions, when an espoused theory (pro-design in this case) is 

overtaken by theory in-use (anti-design policy). In that case, defensive reasoning is used to 

explain and plan for future actions. 

 

Within the MEA region, it has been claimed that there is no genuine democratic model but 

rather a category of lip-service democrats, who claim to support democracy because it looks 

good, [When]there is no risk or cost in expressing support for it (Braizat, 2010).  This may 

also be evident in the eruption of Arab Spring movements from 2011 to date, in pursuit of 

democratic aspirations, radically changing systems and structures of the affected countries, 

and reshaping the dynamics between the west and the east anew (Spencer & Kinninmont, 

2013). This large political system was observed to be eventually scaled-down at PRIMA as 

an enterprise within this region, which was adding yet another perspective to the cultural 

factors to create a design supporting environment within the enterprise.  

 

Within the same team, and unlike the two mentioned managers, PCASE02 showed a 

consistent supportive attitude towards design and the ensued output processes, and just to 

remind the reader, PCASE02 as a PgMO, supervised PCASE01 & PCASE05 and reported 

directly to the executive board of the group. PCASE02 certainly had an astute awareness of 

the changes of mindset suggested by a design intervention process, and he actually made 

efforts to have a similar design engagement arranged off-site for his executive board. So, the 

reason for his favourable attitude towards design is a matter of his individual interpretation, 

interacting with national, educational, and practical international exposure. 

 

In another instance, participants’ devised solutions in PRIMA promoted high transparency 

of ideas, contributions and credits. As a result, rewards and recognitions within PRIMA are 

expected to be influenced by genuine achievement, instead of the predominantly national 

culture where class, family, tribes and connections may have been the sources of appraisal 
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and status (R. Lewis, 1996, p. 401). In fact, this issue, also known as wasta, (i.e. the gained 

privilege or status in an organization through connections) is entrenched within Middle East 

and North African (MENA) culture (Mameli, 2013).  This also highlights the views of Al-

yahya (2008), that the problem in institutions within the developing world may not be the 

lack of skills and capabilities, but rather the absence of appropriate mechanisms to utilize 

them. 

 

In conclusion, organizations are deprived of local talents and instead end up with possibly 

privileged under-qualified individuals, or having to seek external consultants from foreign 

nationalities, possibly to avoid the politics of wasta. Indeed, foreigner expertise (Western in 

particular) is usually perceived in the MEA region as the ultimate solution for knowledge 

problems. A xenophile perception as such, may form an alternative interpretations for why 

an expat IT Director’s poor, and rather suspicious performance, was not questioned for 

several years. 

 

In the end, while national cultural properties might help estimate a general cultural mode for 

an organization or a group of individuals, a nuanced understating for cultural factors requires 

much deeper and longer interaction with the group, to invent and reinvent a favourable 

cultural stance. Claiming a seat at the table (Holloway, 2007; Repisky, 2014) as the base for 

devising the attitude phase within the AAA design transformation framework is grounded 

again within practical substance, assuring its relevance and value in regulating what might 

be viewed as “hostile” territory (Martin, 2006) for a design intervention, which certainly 

includes not just the individual properties, but that of the hosting societies as well. 

 

While western organizations are called to address dysfunctional cults (Jenkins, 2008) to 

nourish a design culture, MEA organizations like PRIMA, are expected to go much deeper 

in addressing their cultural nuances.  In both cases, if the choice is made for going the design 

way, top management engagement, support, and commitment are crucial, not only for a 

design culture to be developed, but to be continuously renewed, and eventually superseded 

(Nelson & Stolterman, 2012, p. 261). 
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Despite design thinking being the ‘thing’ at business schools today (Garrett, 2014), there is 

still much work for the design community, governments, organizations and leaders to do in 

order to establish the case for a design culture. The research here provided a significant step 

into that direction, which is indeed, just the beginning for a promising inquiry into design 

led intelligence, and a new paradigm for solving complex problems. 
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9. Chapter Nine: Conclusions 

9.1 Introduction 

This chapter presents final conclusions of the thesis to outline how design thinking is capable 

of playing a strategic and tactical role in facilitating the challenges faced within ERPs 

implementations.  

 

A design thinking intervention framework (developed and evaluated in this research), has 

provided the platform for positive, democratic, and creative engagement, promoting 

ownership, autonomy, and commitment among team members for the success of their 

projects. The case study has illustrated that a design augmented methodology gave the 

organization the tools to develop a nuanced understanding to frame contextual issues (sense 

making), and the creative confidence to devise solutions within that framework, as well as 

the resilience to retune this awareness at the speed of need, leading the way to a mindful 

organization, capable of addressing its own complex challenges faced during ERPs 

implementations. 

 

All research findings have been discussed in relation to previous literature and the objectives 

of this study in the preceding chapter.  The following is a summary of the most important 

research findings, followed by the original contributions extended to methodology, theory, 

and practice in the domain. The limitations of this work are then considered, followed by 

suggestions for future research directions towards the advancement of knowledge in this 

complex area, situated at the intersection of design, business, and information systems. 

9.2 Summary of findings 

ERPs implementations were found to be inherently complex, and often exceed radical 

transformation to a complete reinvention of the organization. Communications, 

collaboration, and realities consensus were identified as the main aspects of complexities in 

these implementations. These aspects were rooted to people, processes, and systems as 

constituents of these projects. If not addressed properly, the complexity of these projects 
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might morph into the “wicked” space, which demands much more contextual understanding 

for the challenges faced to be able to devise working solutions. 

 

As an approach to manage or induce success, CSFs and the influence they have on ERP 

implementations were well understood in the domain. However, the operationalization of 

these factors with the particular context of a project was found as the main challenge facing 

organizations. 

 

Vendors’ contribution to resolve these issues are usually embedded within their 

implementation methodologies. These methodologies are largely governed by traditional 

project management paradigms. As a result, they were found to be largely prescriptive, 

ontologically limited (assuming stable realities), restrictive, and often devoid of context. 

 

The present research has also exposed the underestimated influence of project space in 

supporting implementations’ processes. Apart from ERP implementations, project 

environments shaped organizational cultures. Physical and psychological properties of 

project space conveyed shared values effectively and independently of spoken language. 

 

Essentially, EPRs implementation is all about planning. Planning as a contested activity, 

drove elements of success to dynamically change, even within the same organization while 

running another round of implementations (new components, rollouts, or upgrades). 

Therefore, best practices did very little to help beyond an indicative role. Implementing 

teams were faced with the challenge of identifying and addressing the new dynamics of their 

context to devise their way forward. 

 

Recently organizations started to embed agile methods in implementation team’s routine, to 

complement traditional PM approaches in establishing a deeper understanding for critical 

matters in time and place. 
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Agile (projects) methodologies share lots of similarities with design. They both seek a 

desired state, submitting that a complete image for such state emerges iteratively along the 

way, and cannot be fully described or predicted at the outset of the process. 

 

The present research found that agile methodologies were actually perceived as more 

business oriented than design, despite borrowing greatly from design theories, methods, and 

processes.  This adds more pressure on the design research community to take serious efforts 

in substantiating the theoretical and methodological foundations of design to explicitly 

assume its deserved credit and role in business, or any other domain. 

 

Design thinking was actually well perceived by professionals working in the general IS 

domain, particularly those in the ERP implementation contexts. Both groups appreciated the 

cognitive processes of design (explorative/generative), next to an engaging, humanistic, and 

participatory approach. 

 

Levels of expertise in design are certainly of great importance for products’ 

design/development context. But the concerns that levels of expertise might prohibit the 

adoption of design thinking as a creative solution heuristic to facilitate implementations of 

ERPs were dismissed. 

 

Design thinking was actually found of great value for implementing teams by:  

 

A- Promoting a democratic group process, liberating implementing managers from the 

burden of solely taking decisions to address raised issues, and giving implementing teams 

the power to shape their daily practice with a sense of ownership and commitment to make 

it happen. 

 

B- Providing a multilevel sense-making tool for the group, enhancing their shared 

understanding for the organizational challenges, and guiding to explicit details on actionable 

measures to be executed. 
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In the end, the utilization of design within ERP projects demands several cultural and 

organizational settings to be addressed; from those identified as dysfunctional cults (Jenkins, 

2008), to the essence of daily engagements and management practices, and moving higher 

to the organizational shared values and vision. It is a complete ecosystem that MEA 

businesses seems to have to do a lot more to build in comparison to their counterparts in 

Western societies.  

9.3 Contributions  

This investigation adds value to research and practice communities concerned with the 

implementations of complex IS as exemplified by large scale ERP systems.  

 

To the best of author’s knowledge, this investigation is the first to utilize design thinking 

within this specific context, particularly within the MEA area, where design thinking is 

introduced to an IS support group going through ERPs implementations.  

 

The main contributions extended into knowledge and practice are presented next. 

9.3.1 Contributions to knowledge  

The main contribution of this work is the research framework (Sec# 5.3) which was informed 

by multi-disciplinary research in preliminary chapters, and evaluated within a unique 

qualitative approach to refine the instruments used within the AAA design framework 

through piloting ahead of the primary case. 

 

The mere access to an actual critical case of implementations at PRIMA to evaluate the 

design framework is by itself, a novel type of work. The recruitment process of this case was 

fraught with difficulties that were negotiated successfully by the author. Findings of this case 

drilled down on a range of issues that were not exposed earlier in both domains (design and 

ERPs), setting an anchor for future work to be extended in this area.  
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The conceptual intervention framework was first developed with guiding philosophies from 

different domains as a “theoretical scaffolding” to avoid research through design (RtD) 

limitations specified by earlier work (Zimmerman, Stolterman, & Forlizzi, 2010, p. 311). An 

iterative refinement for the research framework and instrument through piloting (PS1, and 

PS2) was also made to further support propositions and extend the results toward theory 

building for design intervention, providing a rare exemplary work for the design community 

on integrating design methodologies with others from well-established domains.   

 

The novelty of the deployed methodology came from integrating two contrasting strands of 

ethnography (which aims to understand participants’ world), and action research (which aims 

to change that world). This iterative process have interrogated systematically the phenomena 

in question, situated in a complex world of particulars (events, actions, actors, and emotions) 

that were made thickly and explicitly detailed, assuring the scientific rigor expected from 

serious research. Furthermore, the carefully crafted sample frame and the purposive selection 

of a typical case to represent the described context, enhanced the credibility of the adopted 

processes to be transferable to similar situations. 

 

Another significant contribution to knowledge is the AAA (Attitude, Aptitude, and 

Amplitude) design transformation framework, devised as a novel pedagogical approach for 

how design knowledge is introduced, enhanced, and disseminated across the organization. 

Mapping to popular design processes used in business and academia, the developed 

framework expanded on the cognitive elements that can alter perceptions (attitudes) of 

design out of its romantic view, to assume its deserved role as catalyst for solutions. Then 

gradually shift into the learning processes of design methods, enhancing teams’ creative 

confidence (aptitudes), which by the same token, along with consequent achievements 

become success anchors (amplitude) for design knowledge within local teams and the 

organization at large. 

 

The AAA framework addressed the will, ability, and methods that design success hinged on 

(K. Friedman, 2003, p. 509). Perhaps the most important achievement of this approach was 

to break the duality between design and designers (hired as facilitators from outside the 
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group), to allow local vertical expertise in any domain to take charge of this utilization. The 

presented framework provided a systematic approach supported by design intelligence to 

qualify design to an overall strategy (Mootee, 2013) instead of fragmented methods applied 

in different domains.  

 

Furthermore, the AAA framework provided a sound description for relationships between 

humans, subjects, objects, and knowledge, and how they all interact together within the 

devised approach, taking the first step towards theory building for design thinking as an 

augmented methodology complementing current practices within this research context. In 

doing so, it provides a unified approach for fragmented design tools to be classified in respect 

to their cognitive elements, objectives, and values, to be used to improve the processes of 

ERPs implementation. 

 

In terms of theory contributions, the multi-disciplinary nature of this work has touched upon 

quite number of theories from different domains including but not limited to: organizational, 

cognitive, psychology, and behavioral sciences, in addition to design, business, and 

information systems at large. Several theories from these domains were extended through 

the findings of this work. 

 

At the outset of this research, a thorough review of the notion of success in ERPs, and 

synthesized theories of measuring and managing this success using the predominant 

approach known as CSFs,  have extended the body of knowledge on the reported CSFs for 

the last three years in the literature. Nonetheless, the emerged findings from this study 

highlighted the ineffectiveness of CSFs (and similarly best practices) to influence success on 

their own, apart from probably giving some heads-up for the organization to watch out for. 

It has been established by this study that the contextual evaluation of these factors in time 

and place, and the forms of their operationalization that matter for the success, or failure of 

implementations.  

 

The deployed framework provides an illustrative case study for exposing some of the 

philosophical defects in traditional project management theories (Brooks, 1975, pp. 13–26), 
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largely governing IS projects, and tightly embedded in ERPs vendors’ methodologies, which 

are generally adopted by implementing teams, and quite often enforced by binding 

agreements linked to future support of the system. These methodologies were found to be 

overly prescriptive, optimistic, and restrictive; promoting several dysfunctional cults 

(Jenkins, 2008) to almost becoming counter-productive. 

 

As supported by the emerged findings, the conceptualized framework used as augmented 

approach to facilitate the challenges faced within complex sociotechnical situations, has 

provided the instrument for a sense-making theory (Dervin, 1998) and knowing in 

organizations. This was achieved by liberating and engaging different stakeholders to 

negotiate meanings (framing and devising solutions in context) towards group consensus for 

different levels of realities that exist in such context, Both Figure 8.1, and Figure 8.2 have 

illustrated these levels, and described how do participants move from their own individual 

stances, to one that is aligned with the group and organization at large. 

 

The framework addressed critical elements of project space properties that have not been 

covered in the ERPs literature. A complex blend of theories was used to sketch out four 

critical characteristics to be considered within the design of project space, in support of 

projects constituents to fulfill their goals: 

Flexible workspace, extended the theoretical proposition of Becker & Sims (2001) 

about organizational ecology, which although tricky, but was found tightly linked to 

group agility. The results illustrated how shared meanings that convey cultural, 

social, and political values are established, to encourage the enactment of desired 

actions, and behaviours in the group (Schein, 1984). 

 

Present workspace provided further insights to Sutton's (2000, p. 132) “cognitive 

scaffolding” for externalized memory objects (tacit expertise, or knowing) as part of 

a multilevel phenomenon (Anand et al., 1998), to create an omnipresent integrative 

group memory construction. 
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Social workspace extended extant theories to the particular setting of research 

context, where social network structure was found innately part of the enterprise 

culture (Mcafee, 2006, p. 21), creating a community of practice (Semmelhack, 2013, 

pp. 68–69) to sustain awareness that could not be fulfilled by the mere connectedness 

through networks, or using outdated tools like emails. 

 

Visual workspace complemented the knowing process in the organization (Gerard & 

Goldstien, 2005, p. 18), and provided a feasible solution for the medium of more than 

still images, assuring its critical role in enhancing human “bandwidth, the capacity 

to take in, comprehend, and more efficiently synthesize” (Horn, 2002, p. 1) a complex 

flux of multimodal data streams that saturate the scene in these projects.  

 

Team composition and motivation aspects within the conceptualized framework extended 

considerable understanding to shared mental models (Johnson-Laird, 1983), and group 

syntheses towards problem framing (Cross, 2003; Schön, 1983), and highlighted the 

mechanism of their effectiveness in teams collaboration. Hence, establishing the ground for 

a new compositional approach for building adaptive teams, that is concerned with the optimal 

composition of individual’s cognitive abilities to form a team-level cognition (Choi, 2010). 

 

As for the motivation to continuously adapt and excel in such demanding environments, the 

research reviewed major theories (content and process) on motivations and highlighted—

despite their importance—their limited abilities to explain the situation within the 

investigated context.  Findings indicated learning as the prime motivator for knowledge 

workers to keep them in flow (Csikszentmihalyi, 2003), and to overcome challenges 

collectively, which was assured to be more meaningful (Veil & Turner, 2002) for the 

implementing professionals. 

 

Finally, the cultural particularity of PRIMA highlighted how risky it is to assume that 

theories constructed in western societies are applicable directly to the rest of the world. 

Working with dispersed teams around the globe, regional, cultural, political, and ideological 

context of each different entity did shape a particular cultural identity for the primary case 
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organization (PRIMA), which eventually was found of significant impact on processes, 

interactions, and outcomes of the deployed framework and ERPs implementation processes 

at large.  

9.3.2 Contributions to practice 

Considering the role of information technologies within the contemporary era of fierce 

competition, limited resources, and turbulent economies, every large organization will 

inevitably embark on a journey to implement an ERP system, as being regarded the price of 

entry to a successful business, or to remain in one.  Therefore, a large community of 

practitioners and organizations are possible beneficiaries from this novel approach to 

augment exiting methodologies with more awareness, and deeper understanding for their 

particular contexts to better manage CSFs for their organizations.  

 

Large vendors with established methodologies like Oracle® and SAP®, can embed this work 

into their specific tasks and processes encompassed by the deployed methodologies. This 

integration will mitigate the risk of over reliance on existing prescriptive approach, where 

only a third of these solutions are reported to be delivered successfully (on time, on budget, 

and with desired functionalities), which next to significant capital loss, has drove some 

groups out of business towards their journey to excellence. 

9.4 Limitations of the research 

The main limitation of this research is the duration of engagement experienced in the primary 

case study. Unfortunately the criticality of these projects prohibited an extended 

interrogation into the focal phenomena to be further elucidated by a longitudinal study for 

the implementations. Whilst resource limitations precluded the longitudinal approach being 

adopted in the current research, the depth and breadth of the case study method applied has 

enabled the collection of considerable data that have been used to substantiate research 

conclusions.  
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Another limitation of this study is the sample size and characteristics that filtered through 

the purposive sampling framework used. Despite being acceptable within the qualitative 

approach used here, it was further addressed with a thick description for the contextual details 

(group, participants, settings, procedures etc.) which eventually enabled a plausible 

explanation for the focal phenomena discussed in this study.  Nonetheless, deploying the 

proposed framework of this study with larger samples using a quantitative or mixed methods 

approach might produce more conclusive result that can assist in the generalization of its 

outcome, albeit with less depth to the sensitive phenomena in question. 

 

Considering the research design factors (Figure 6.1), the particular nature of the phenomena, 

time and resources of the author, and difficult accessibility of an actual implementation 

setting, the present study still provides a precedent that could be the anchor for future 

longitudinal single cases or comparative multi-cases in this (MEA) region or elsewhere in 

the world. 

9.5 Future research 

In addition to the considerable contributions detailed above, this study provides important 

directions for future research to further develop this vital approach for the main three 

domains: design, business, and information technology. 

 

- Having established a precedent with the primary case study (PRIMA), the successful 

deployment of the discussed design framework, will be used to recruit for a 

longitudinal case study covering the implementations lifecycle, with all proposed 

areas of interventions that includes project space and team composition. The author 

was informed that several elements were taken onboard by PRIMA, which could 

provide the chance for a post evaluation study, possibly using snowballing from 

PRIMA to recruit new samples. 

 

- An important project is to also review all known design methods to be classified, for 

inclusion within the AAA design framework, to create a rich repository that can offer 
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several alternatives to triangulate and confirm outcomes. A collaborative research is 

already in preparation for a one year research program to do that. The aspired 

outcome would be to develop a hybrid (web and mobile) application (software) for 

utilizing this work as independently as possible by organizations going through 

similar IS implementations.  

 

- A further integrative investigation for agile methodologies and design thinking for 

their mutual theoretical foundations and proven effectiveness in investigating 

contextual elements within complex sociotechnical systems. 

 

- Testing the provided framework in other similar situations with either qualitative or 

mixed methods approach, to allow for further insights from new data collections and 

analysis methods across comparable cases, producing larger and multiple data set that 

could highlight new connections. 

 

9.6 Summary 

This chapter distilled the main conclusions drawn from this research. A summary for the 

most important findings was provided, followed by the main contributions extended to 

knowledge (theory and methodology) and practice.  

 

The design framework was highlighted as the primary contribution to knowledge, 

particularly having been evaluated within an actual critical case of implementation that 

represented the sociotechnical complexity described at the outset of this research.  Then the 

significance of the AAA design transformative framework was further detailed in 

conjunction with existing theories and challenges facing design utilization in other domains. 

 

As a multidisciplinary research, theoretical contributions and the extensions provided for 

several theories were reviewed as well. From the overall approach, to specific framework 

components (project space and project teams), integrations of the proposed framework 
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provided the first step towards theory building for design intervention within sociotechnical 

complex situations as ERPs implementations. 

 

As for practice, the framework provided a novel approach to augment exiting methodologies 

with more awareness, and deeper understanding for CSFs in context. Hence, informing and 

facilitating the management of such complex processes to induce more effective 

collaborations in managing success in these implementations. 

 

Finally, limitations were also highlighted, and carried forward to influence future research 

directions set in light of the discussed outcomes, particularly the desire to further investigate 

the topic in a longitudinal study approach starting from a post evaluation for the primary case 

toward a new case, with different or mixed methods and approaches to further develop the 

leads provided by this research. 

 

This work has not finished, it is merely the beginning.



 

References  249 

10.References 

Abi-hashem, N. (2014). Cross-Cultural Psychology and Counseling : A Middle Eastern 

Perspective. Journal of Psychology and Christianity, 33(2), 156–163. 

Ackoff, R. (1956). The Development of Operations Research as a Science. Operations 

Research, 4(3), 265–295. 

Ackoff, R. (1971). Towards a System of Systems Concepts. Management Science, 17(11), 

661–671. 

Ackoff, R. (1973a). Planning in the Systems Age. The Indian Journal of Statistics, 35(2), 

149–164. 

Ackoff, R. (1973b). Science in the Systems Age: Beyond IE, OR, and MS. Operations 

Research, 21(3), 661–671. 

Ackoff, R. (1976). Management Misinformation Systems. Management Science, 14(4), 

B147–b156. 

Ackoff, R. (1979a). Resurrecting the Future of Operational Research. Journal of the 

Operational Research Society, 30(3), 189–199. 

Ackoff, R. (1979b). The Future of Operational Research is Past. Journal of the Operational 

Research Society, 30(2), 93–104. 

Ackoff, R. (1981). The Art and Science of Mess Management. Interfaces, 11(1), 20–26. 

Ackoff, R. (1987). The Art of Problem Solving: Accompanied by Ackoff’s Fables. John Wiley 

and Sons. 

Ackoff, R. (1994). From Mechanistic to Social Systemic Thinking. In System Thinking in 

Action (pp. 1–22). Pennsylvania: University of Pensylvania. 



 

References  250 

Ackoff, R., Magidson, J., & Addison, H. (2006). Idealized Design: How to Dissolve 

Tomorrow’s Crisis...Today. Prentice Hall. 

Adams, R., Daly, S., Mann, L., & Dall’Alba, G. (2010). Being a professional : Three 

perspectives on design thinking , acting , and being. In Design Thinking Research 

Symposium 8: Interpretting Design Thinking (pp. 11–24). 

Aggarwal, I., & Woolley, A. W. (2013). Do you see what I see? The effect of members’ 

cognitive styles on team processes and errors in task execution. Organizational 

Behavior and Human Decision Processes, 122(1), 92–99. 

Agilemanifesto.org. (2001). Principles behind Agile Manifesto. Retrieved October 19, 2013, 

from http://agilemanifesto.org/principles.html 

Agre, G. (1982). The Concept of Problem. Educational Studies: A Journal of the American 

Educ. Studies Assoc., 13(2), 121–142. 

Ahern, T., Leavy, B., & Byrne, P. J. (2014). Complex Project Management as Complex 

Problem Solving : A Distributed Knowledge Management Perspective. International 

Journal of Project Management, 32, 1371–1381. 

Ahmed, S., & Wallace, K. M. (2003). Understanding the differences between how novice 

and experienced designers approach design tasks. Research in Engineering Design, 14, 

1–11. 

Ajzen, I. (1991). The Theory of Planned Behavior. Organizational Behavior and Human 

Decisons, 50, 179–211. 

Ajzen, I. (2005). Attitudes, Personality, and Behavior. New York: McGraw-Hill 

International. 

Ajzen, I., & Fishbein, M. (2005). The Influence of Attitudes on Behavior. In The Handbook 

of Attitudes (pp. 173–221). Mahwah, NJ: Lawrence Erlbaum Associates. 



 

References  251 

Akkermans, H., & Helden, K. Van. (2002). Vicious and virtuous cycles in ERP 

implementation : a case study of interrelations between critical success factors. 

European Journal of Information Systems, 11(1), 35–46. 

Alastair, F.-L. (2009). Design Activism: Beautiful Strangeness for a Sustainable World. 

London: Earthscan. 

Alavi, M., & Carlson, P. (1992). A review of MIS research and disciplinary development. 

Journal of Management Information Systems, 9(4), 45–62. 

Albadri, F. A., & Dhabi, A. (2009). ERP Training and Evaluation : ERP Life-Cycle 

Approach to End-Users ’ Characterization and Competency Building in the Context of 

an Oil & Gas Company. IBIMA Business Review Journal, 3. 

Ali, A. J. (2009). Levels of Existence and Motivation in Islam. Journal of Management 

History, 15(1), 50–65. 

Al-Mashari, M. (2003). A Process Change-Oriented Model for. International Journal of 

Human–Computer Interaction, 16(1), 39–55. 

Al-Mudimigh, A., Zairi, M., & Al-Mashari, M. (2001). ERP software implementation: an 

integrative framework. European Journal of Information Systems, 10(4), 216–226. 

Altheide, D. L., & Johnson, J. M. (2011). Reflections on Interpretive Adequacy in Qualitative 

Research. In N. Denzin & Y. Lincoln (Eds.), The SAGE Handbook of Qualitative 

Research (4th ed., pp. 581–594). Thousand Oaks, CA: SAGE. 

Álvarez, F., & Martínez, E. (2014). Creative Problems Solving In The Field Of Design: A 

revison to research. Journal of Multidisciplinary Engineering Science and Technology, 

1(4), 259–262. 

Al-yahya, K. (2008). The over-educated, under-utilized Arab professional: Why doesn’t 

human capital development bring desired outcomes? (No. 08-01). Dubai. 



 

References  252 

Al-yahya, K., Lubatkin, M., & Vengroff, R. (2009). The Impact of Culture on Management 

and Development : A Comparative Review (No. 09-01). Dubai. 

Amid, A., Moalagh, M., Zare Ravasan, A., & Zare-Ravasan, A. (2012). Identification and 

classification of ERP critical failure factors in Iranian industries. Information Systems, 

37(3), 227–237. 

Anagnostopoulos, K. P. (2004). Project Management: Epistemological Issues and 

Standardization of Knowledge. Operational Research, 4(3), 249–260. 

Anand, V., Manz, C. C., & Glick, W. H. (1998). An Organizational Memory Approach to 

Information Management. Academy of Management Review, 23(4). 

Anders, H. (2013). Interdisciplinary Applications of Electronic Collaboration Approaches 

and Technologies. In N. Kock (Ed.), Shared Mental Model Development During 

Technology Mediated Collaboration (pp. 125–142). Idea Group Inc (IGI). 

Anderson, P. (1999). Complexity Theory and Organization Science. Organization Science, 

10(3), 216–232. 

Angrosino, M., & Rosenberg, J. (2011). Observations on Observation: Continuities and 

Challenges. In N. Denzin & Y. Lincoln (Eds.), The SAGE Handbook of Qualitative 

Research (4th ed., pp. 467–478). Thousand Oaks, CA: SAGE. 

Ansell, C., & Torfin, J. (Eds.). (2014). Public Innovation Through Collaboration and Design. 

London: Routledge. 

APICS. (2013). Association for Operations Management Dictionary. Retrieved August 1, 

2013, from http://www.apics.org/dictionary/dictionary-information?ID=1294 

Arbor, A. (2000). Symbols in Organizational Culture. In Handbook of Organizational 

Culture and Climate (pp. 71–85). SAGE. 



 

References  253 

Argyris, C. (2010). Organizational Traps: Leadership, Culture, Organizational Design. 

Oxford: Oxford University Press. 

Arnold, S. E. (2011, March). Big Data: The New Information Challenge. Online, (June), 27–

30. 

Ashley, K., & Pinkus, R. L. (2004). Modeling learning to reason with cases in engineering 

ethics: A test domain for intelligent assistance. 

Atladottir, G., Hvannberg, E. T., & Gunnarsdottir, S. (2011). Comparing task practicing and 

prototype fidelities when applying scenario acting to elicit requirements. Requirements 

Engineering, 17(3), 157–170. 

Atman, C., Adams, R., Cardella, M., Turns, J., & Mosborg, S. (2007). Engineering Design 

Processes : A Comparison of Students and Expert Practitioners. Journal of Engineering 

Education, (October). 

Augoustinos, M., Walker, I., & Donaghue, N. (2006). Social Cognition: An Integrated 

Introduction. SAGE Publications Ltd. 

Baccarini, D. (1996). The concept of project complexity—a review. International Journal of 

Project Management, 14(4), 201–204. 

Bagchi, S. (2008). A framework for designing personalized ubiquitous multimedia. In 

Proceedings of the 12th international conference on Entertainment and media in the 

ubiquitous era - MindTrek ’08 (pp. 71–75). New York: ACM Press. 

Ballon, B., & Skinner, W. (2008). Attitude is a Little Thing That Makes a Big Difference: 

Reflection Techniques for Addiction Psychiatry Training. Academic Psychiatry, 32(3), 

218–224. 

Bansal, V., & Negi, T. (2008). A Metric for ERP Complexity. In Business Information 

Systems (pp. 369–379). Springer Berlin Heidelberg. 



 

References  254 

Barber, C. (1976). Story of Language (4th ed.). Pan Australia. 

Barnes, S. J., & Pressey, A. D. (2012). Who Needs Real-Life? Examining Needs in Virtual 

Worlds. Journal of Computer Information Systems, 25(4), 40–48. 

Barry, K. (2012). From Design to Design Thinking. Boom: A Journal of California, 2(1), 

72–75. 

Bartee, E. M. (1973). A Holistic View of Problem Solving. Management Science, 20(4-Part-

I), 439–448. 

Basili, V., & Turner, A. (1975). Iterative Enhancement : A Practical Technique for Software 

Development. Transactions on Software Engineering, December(4), 390–396. 

Bason, C., Hollanders, H., Gomez, C., Kattel, R., Korella, G., Leitner, C., … Oravec, J. 

(2013). Powering European Public Sector Innovation: Towards A New Architecture. 

Brussels. 

Bayazit, N. (2004). Investigating Design: A Review of Forty Years of Design Research. 

Design Issues, 20(1), 16–29. 

Becker, F. (2000). Workplace Strategies for Dynamic Organizations. New York. 

Becker, F., & Sims, W. (2001). Offices That Work: Balancing Communication , Flexibility 

and Cost. 

Becker, J., & Niehaves, B. (2007). Epistemological perspectives on IS research: a framework 

for analysing and systematizing epistemological assumptions. Information Systems 

Journal, 17, 197–214. 

Beckman, S. L., & Barry, M. (2007). Innovation as a Learning Process : Embedding Design 

Thinking. California Management Review, 50(1), 25–57. 

Beinecke, R. H. (2009). Introduction : Leadership for Wicked Problems. Innovation, 14(1), 

1–18. 



 

References  255 

Bell, J. (2005). Doing Your Research Project: A Guide for First-time Researchers in 

Education, Health and Social Science. McGraw-Hill International. 

Bell, J. (2007). Mirror of the World: A New History of Art. London: Thames and Hudson. 

Benbasat, I., Goldstein, D. K., & Mead, M. (1987). The Case Research Strategy in Studies 

of Information Systems. MIS Quarterly, 11(3), 369–386. 

Bernard, H. R. (2006). Research Methods in Anthropology: Qualitative and Quantitative 

Approaches (4th ed.). New York: AltaMira Press. 

Bertola, P., & Teixeira, J. C. (2003). Design as a knowledge agent; How design as a 

knowledge process is embedded into organizations to foster innovation. Design Studies, 

24(2), 181–194. 

Beynon-davies, P. (1999). Human error and information systems failure : the case of the 

London ambulance service computer-aided despatch system project. Interacting with 

Computers, 11, 699–720. 

Beynon-Davis, P. (1995). Information Systems “Failure” and Risk Assessment: The Case of 

London Ambulance Service Computer Aided Dispatch System. In The 3rd European 

Conference on Information Systems (pp. 1153–1170.). Athens. 

Bhaskar, R. (2008). A Realist Theory of Science. The Philosophical Review (3rd ed., Vol. 

86). London: Routledge. 

Bjørn, P., & Ngwenyama, O. (2009). Virtual team collaboration: building shared meaning, 

resolving breakdowns and creating translucence. Information Systems Journal, 19(3), 

227–253. 

Blaxter, L., Hughes, C., & Tight, M. (2010). How to Research (4th ed.). Berkshire, UK: 

Open University Press. 



 

References  256 

Bloch, M., Blumberg, S., & Laartz, J. (2012, October). Delivering large-scale IT projects on 

time, on budget, and on value. McKinsey Quarterly. 

Boersma, K., & Kingma, S. (2005). From means to ends: The transformation of ERP in a 

manufacturing company. The Journal of Strategic Information Systems, 14(2), 197–

219. 

Boland, R., & Collopy, F. (2004). Design Matters for Management. In R. Boland & F. 

Collopy (Eds.), Managing as Designing (pp. 3–21). Stanford, California: Stanford 

University Press. 

Boland, R., Collopy, F., Lyytinen, K., & Yoo, Y. (2008). Managing as Designing: Lessons 

for Organization Leaders from the Design Practice of Frank O. Gehry. Design Issues, 

24(1), 10–25. 

Bonebright, D. a. (2010). 40 years of storming: a historical review of Tuckman’s model of 

small group development. Human Resource Development International, 13(1), 111–

120. 

Boonstra, a. (2006). Interpreting an ERP-implementation project from a stakeholder 

perspective. International Journal of Project Management, 24(1), 38–52. 

Booth-Clibborn, E., & Baroni, D. (1979). The Language of Graphics (2nd ed.). London: 

Thames and Hudson. 

Bort, J. (2013). Bridgestone Sues IBM For $600 Million Over Allegedly “Defective” System 

That Plunged The Company Into “Chaos.” Business Insider. 

Bossche, P. Van Den, Gijselaers, W., Segers, M., Woltjer, G., & Kirschner, P. (2010). Team 

Learning : Building Shared Mental Models. Maastricht, The Netherlands. 

Bostrom, R. P., & Heinen, J. S. (1977). MIS Problems and Failures : A Socio- Technical 

Perspective PART II : The Application of Theory. MIS Quarterly, 1(4), 11–28. 



 

References  257 

Botero, A., Kommonen, K.-H., & Marttila, S. (2010). Expanding Design Space : Design-In-

Use Activities and Strategies. In Design Research Society. Montreal. 

Braizat, F. (2010). The Meanings of Democracy: What Arabs Think. Journal of Democracy, 

21(4). 

Breton, T. (2011). Atos Origin sets out its ambition to be a zero email company within three 

years. Retrieved November 14, 2013, from http://atos.net/en-us/home/we-

are/news/press-release/2011/pr-2011_02_07_01.html 

Bretschneider, S. (2005). “Best Practices” Research: A Methodological Guide for the 

Perplexed. Journal of Public Administration Research and Theory, 15(2), 307–323. 

Brinton, W. C. (1914). Graphic Methods for Presenting Facts. Arno Press. 

Brinton, W. C. (1939). Graphic Representation (1st ed.). New York: Brinton Associates. 

Brooks, F. (1975). The Mythical Man-Month: Essays on Software Engineering (Anniversar). 

Boston, MA: Addison-Wesley. 

Brooks, F. (2010). The Design of Design. Boston, MA: Addison-Wesley. 

Brown, B., Chui, M., & Manyika, J. (2011, October). Are you ready for the era of “ big data 

”? McKinsey Quarterly. 

Brown, T. (2008). Design thinking. Harvard Business Review, 86(6), 84–92, 141. 

Brown, T. (2009). Change by Design: How Design Thinking Transforms Organizations and 

Inspires Innovation. Harper Business. 

Brown, T., & Wyatt, J. (2010). DesignThinking for Social Innovation. Stanford Social 

Innovation Review, (Winter), 31–36. 

Buchanan, R. (1992). Wicked Problems in Design Thinking. Design Issues, 8(2), 5–21. 



 

References  258 

Buchanan, R. (2008). Introduction: Design and Organizational Change. Design Issues, 24(1), 

2–9. 

Buchanan, R., & Geertz, C. (2001). Children of the Moving Present : The Ecology of Culture 

and the Search for Causes in Design. Design Issues, 17(1), 67–84. 

Bughin, J., Chui, M., & Manyika, J. (2010, August). Clouds, big data, and smart assets: Ten 

tech-enabled business trends to watch. McKinsey Quarterly, 1–14. 

Bullen, C., & Rockart, J. (1981). A Primer on Critical Success Factors. CISR- Sloan School 

of Management. 

Bullock, X., & Vitor, B. (2010). DESIGN : How , Not Why. Military Review, 90(2), 102–

107. 

Bunderson, J. S., & Sutcliffe, K. M. (2003). Management team learning orientation and 

business unit performance. Journal of Applied Psychology, 88(3), 552–560. 

Burks, A. (1946). Peirce’s Theory of Abduction. Philosophy of Science, 13(4), 301–306. 

Burnette, C. (2009). A Theory of Design Thinking. In Paper prepared in response to the 

Torquay Conference on Design Thinking (pp. 1–7). Melbourne. 

Burns, J. R., Jung, D. G., & Hoffman, J. J. (2009). Capturing and Comprehending the 

behavioral/dynamical interactions within an erp implementation. Journal of 

Organizational and End User Computing, 21(2). 

Camillus, J. C. (2008). Strategy as a Wicked Problem. Harvard Business Review, 98–106. 

Candy, L., & Edmonds, E. (2006). Collaborative Expertise for Creative Technology Design. 

In Design Thinking Research Symposium 6: Expertise in Design. Sydney. 

Cannon-Bowers, J. A., Salas, E., & Converse, S. (1993). Shared Mental Models in Expert 

Team Decision Making. In N. J. Castellan (Ed.), Individual and Group Decision 

Making: Current Issues (pp. 221–247). Psychology Press. 



 

References  259 

Capaldo, G., & Rippa, P. (2009). A planned-oriented approach for EPR implementation 

strategy selection. Journal of Enterprise Information Management, 22(6), 642–659. 

Casale, M. B., Roeder, J. L., & Ashby, F. G. (2012). Analogical transfer in perceptual 

categorization. Memory & Cognition, 40(3), 434–49. 

Cassidy, K. (2007). Tuckman Revisited: Proposing a New Model of Group Development for 

Practitioners. Journal of Experiential Education, 29(3), 413–417. 

Catrambone, R., & Holyoak, K. J. (1989). Overcoming contextual limitations on problem-

solving transfer. Journal of Experimental Psychology: Learning, Memory, and 

Cognition, 15(6), 1147–1156. 

Cetina, K. K. (2001). Objectual Practice. In T. R.Schatzki, K. K. Cetina, & E. von Savigny 

(Eds.), The Practice Turn in Contemporary Theory (pp. 184–197). London: Routledge. 

Charette, R. (2013). Bridgestone Sues IBM for Fraud in $600 Million Lawsuit over Failed 

IT Implementation. Retrieved February 21, 2014, from 

http://spectrum.ieee.org/riskfactor/computing/it/bridgestone-sues-ibm-for-fraud-in-

600-million-lawsuit-over-failed-it-implementation 

Chen, W., & Hirschheim, R. (2004). A paradigmatic and methodological examination of 

information systems research from 1991 to 2001. Information Systems Journal, 14, 

197–235. 

Cheuk, B. W. (2008). Applying Sense-Making Methodology to Design Knowledge 

Management Practices. International Journal of Knowledge Management, 4(3), 33–43. 

Chi, Y.-L., & Chen, C.-Y. (2009). Project teaming: Knowledge-intensive design for 

composing team members. Expert Systems with Applications, 36(5), 9479–9487. 

Chiesa, A., Calati, R., & Serretti, A. (2011). Does mindfulness training improve cognitive 

abilities? A systematic review of neuropsychological findings. Clinical Psychology 

Review, 31(3), 449–64. 



 

References  260 

Chiesa, A., Serretti, A., & Jakobsen, J. C. (2013). Mindfulness: top-down or bottom-up 

emotion regulation strategy? Clinical Psychology Review, 33(1), 82–96. 

Chisholm, R., & Elden, M. (1993). Features of Emerging Action Research. Human 

Relations, 46(2), 273. 

Choi, K. (2010). Development of a Model of Group Cognitive Complexity : A Combined 

View of a Group Compositional and a Group-as-a-Whole Perspectives. Seoul Journal 

of Business, 16(1). 

Choo, C. W. (2005). The Knowing Organization: How Organizations Use Information to 

Construct Meaning, Create Knowledge, and Make Decisions (2nd ed.). Oxford: Oxford 

University Press. 

Choulier, D. (2011). Towards a New Theory for Design Activity Reasoning. In T. Taura & 

Y. Nagai (Eds.), Design Creativity 2010 (pp. 79–86). London: Springer London. 

Christakis, N., & Fowler, J. (2011). Connected: The Amazing Power of Social Networks and 

How They Shape Our Lives (Papperback). London: HarperPress. 

Chumas, S., & Hartman, J. (1975). Directory of United States standardization activities 

(Google eBook). U.S. Dept. of Commerce, National Bureau of Standards. 

Churchman, C. W. (1967). Wicked Problems. Management Science, 14(4), 141–143. 

Churchman, C. W. (1968). The Systems Approach. New York: Delacorte Press. 

Churchman, C. W., Ackoff, R., & Arnoff, E. L. (1957). Introduction to operations research. 

New York: John Wiley & Sons, Inc. 

Clark, A. (1998). Being There: Putting Brain, Body, and World Together Again. MIT Press. 

Clinton Global Initiative. (2012). Designing for Impact. Retrieved October 8, 2012, from 

http://www.clintonglobalinitiative.org/ourmeetings/2012/webcast/archives/player.asp?

id=4 



 

References  261 

Cohn, M. (2010). Succeeding with Agile: Software Development Using Scrum. Boston, MA: 

Addison-Wesley. 

Conklin, J. (2005). Wicked Problems and Social Complexity. In Dialogue Mapping: 

Building Shared Understanding of Wicked Problems. Wiley. 

Connell, M. S. O., Doverspike, D., Cober, A. B., & Philips, J. L. (2001). Forging Work 

Teams : Effects of the Distribution of Cognitive Ability on Team Performance. Applied 

H.R.M. Research, 6(2), 115–128. 

Coyne, R. (2005). Wicked Problems Revisited. Design Studies, 26(1), 5–17. 

Cross, N. (1982). Designerly ways of knowing. Design Studies, 3(4), 221–227. 

Cross, N. (1984). Developments in Design Methodology. Chichester.: John Wiley & Sons, 

Inc. 

Cross, N. (2000). Engineering Design Methods. Design (3rd ed.). Chichester, UK: John 

Wiley & Sons Ltd,. 

Cross, N. (2001). Designerly Ways of Knowing: Design Discipline Versus Design Science. 

Design Issues, 17(3), 49–55. 

Cross, N. (2003). The Expertise of Exceptional Designers Nigel Cross. In Design Thinking 

Research Symposium 6: Expertise in Design. Sydney. 

Cross, N. (2004). Expertise in design: an overview. Design Studies, 25(5), 427–441. 

Cross, N. (2006). DesignerlyWays of Knowing. London: Springer. 

Cross, N. (2010). Design thinking as a form of Intelligence. In Design Thinking Research 

Symposium 8: Interpretting Design Thinking (pp. 99–105). 

Cross, N. (2011). Design Thinking: Understanding How Designers Think and Work. Berg. 



 

References  262 

Csikszentmihalyi, M. (2003). Good Business: Leadership, Flow, and the Making of 

Meaning. New York: Penguin Books Ltd. 

Csikszentmihalyi, M., & Csikszentmihalyi, I. (1992). Optimal Experience: Psychological 

Studies of Flow in Consciousness. Cambridge, MA: Cambridge University Press. 

Curtis, B., Krasner, H., Shen, V., & Iscoe, N. (1987). On Building Software Process Models 

Under the Lamppost. In International Conference on Software Engineering (pp. 96–

103). IEEE. 

d.School. (2010). An Introduction to Design Thinking: Redesign the Gift-Giving Experience. 

Stanford, CA. 

d.school. (2010). bootcamp bootleg. Stanford, CA. 

Daft, R. L., & Weick, K. E. (1984). Toward a Model of Organizations as Interpretation 

Systems. The Academy of Management Review, 9(2), 284. 

Dalcher, D., & Drevin, L. (2003). Learning from Information Systems failures by using 

narrative and ante- narrative methods. In Proceedings of SAICSIT (pp. 137 –142). 

Damien, N. (2011). The Short Happy Life of Design Thinking. Print, 65(4), 44. 

Danziger, B. J. N. (1977). Computers and the Frustrated Chief Executive. MIS Quarterly, 

1(2), 43–54. 

Davenport, T. (1998). Putting the enterprise into the enterprise system. Harvard Business 

Review, 76(4), 121–31. 

Davis, B. (2010). Creativity & Innovation in Business 2010 Teaching the Application of 

Design Thinking to Business. Procedia - Social and Behavioral Sciences, 2(4), 6532–

6538. 

Davis, F. (1989). IT Usefulness and Ease of Use. MIS Quarterly, 13(3), 319–340. 



 

References  263 

Day, P. (2007). BBC Radio- Peter Day’s world of business: Russell Ackoff. United 

Kingdom: British Broadcasting Corporation. 

Deal, J. J., Stawiski, S., Graves, L., Gentry, W. a., Weber, T. J., & Ruderman, M. (2013). 

Motivation at work: Which matters more, generation or managerial level? Consulting 

Psychology Journal: Practice and Research, 65(1), 1–16. 

Deci, E. L., & Ryan, R. M. (1985). Intrinsic Motivation and Self-Determination in Human 

Behavior. Springer. 

Dehler, G. E., & Welsh, M. A. (2003). The Experience of Work: Spirituality and the New 

Work- Place. In R. Giacalone & C. Jurkiewiez (Eds.), Handbook of Workplace 

Spirituality and Organizational Performance (pp. 108–122). New York: M.E. Sharpe. 

DeLone, W., & McLean, E. (1992). Information Systems Success: The Quest for the 

Dependent Variable. Information Systems Research, 3(1), 60–95. 

DeLone, W., & McLean, E. (2003). The DeLone and McLean Model of Information Systems 

Success : A Ten-Year Update. Journal of Management Information Systems, 19(4), 9–

30. 

Dervin, B. (1998). Sense-making theory and practice: an overview of user interests in 

knowledge seeking and use. Journal of Knowledge Management, 2(2), 36–46. 

Design Council. (2005). The Double Diamond. London,UK. 

Design Methods Group. (1972). The DMG 5th Anniversary Report. Berkeley. 

Devine, D. J., & Philips, J. L. (2001). Do Smarter Teams Do Better: A Meta-Analysis of 

Cognitive Ability and Team Performance. Small Group Research, 32(5), 507–532. 

Dewey, J. (1910). How We Think. New York: D.C.Heath & Co. 



 

References  264 

Dezdar, S., & Sulaiman, A. (2009). Successful enterprise resource planning implementation: 

taxonomy of critical factors. Industrial Management & Data Systems, 109(8), 1037–

1052. 

Dingsøyr, T., Nerur, S., Balijepally, V., & Moe, N. B. (2012). A decade of agile 

methodologies: Towards explaining agile software development. Journal of Systems 

and Software, 85(6), 1213–1221. 

Doane, M. (2006). The New SAP Blue Book. Performance Monitor Press. 

Doherty, N. F., King, M., & Al-Mushayt, O. (2003). The impact of inadequacies in the 

treatment of organizational issues on information systems development projects. 

Information & Management, 41(1), 49–62. 

Dominguez, B. J. (2009). The Curious Case of the CHAOS Report 2009. Chaos, 20–21. 

Donaldson, A. J. M., & Jenkins, J. O. (2001). Systems Failures : An approach to building a 

coping strategy by. In IEEE Conference on Software Engineering Education & Training 

(CSEE&T). Charlotte: IEEE Press. 

Doorley, S., & Witthoft, S. (2012). Make Space. Hoboken, NJ: John Wiley & Sons Inc. 

Dörner, D. (1979). Problemlösen als Informationsverarbeitung. Kohlhammer. 

Dorst, K. (1995a). Comparing paradigms for describing design activity. Design Studies, 

16(2), 261–274. 

Dorst, K. (1995b). Layers of Design : Understanding Design Practice. Design Issues, 16, 

261–274. 

Dorst, K. (2003). The Problem of Design Problems. In Design Thinking Research 

Symposium 6: Expertise in Design. Sydney. 

Dorst, K. (2008). Design research: a revolution-waiting-to-happen . Design Studies, 29(2), 

4–11. 



 

References  265 

Dorst, K. (2009). Design Intelligence. In S. Poggenpohl & K. Sato (Eds.), Design 

Integrations: Research and Collaboration (pp. 277–293). Chicago, IL: Intellect Ltd. 

Dorst, K. (2010). The Nature of Design Thinking. In Design Thinking Research Symposium 

8: Interpretting Design Thinking (pp. 131–139). Sydney: University of Technology 

Sydney. 

Dorst, K. (2011). The core of “design thinking” and its application. Design Studies, 32(6), 

521–532. 

Dorst, K., & Cross, N. (2001). Creativity in the design process: co-evolution of problem–

solution. Design Studies, 22(5), 425–437. 

Dreyfus, H. L., & Dreyfus, S. E. (1980). A Five-Stage Model of the Mental Activities Involved 

in Directed Skill Acquisition. Washington, DC. 

Dreyfus, H. L., & Dreyfus, S. E. (2005). Peripheral Vision: Expertise in Real World 

Contexts. Organization Studies, 26(5), 779–792. 

Du, J., Jing, S., & Liu, J. (2011). Creating shared design thinking process for collaborative 

design. Journal of Network and Computer Applications, 1–10. 

Dubberly, H. (2008). How do you design? A Compendium of Models. San Francisco, CA: 

Dubberly Design Office. 

Dunbar, K. (1998). Problem Solving. In W. Bechtel & G. Graham (Eds.), A companion to 

Cognitive Science (pp. 289–298). London: Blackwell. 

Dunne, D., & Martin, R. (2006). Design Thinking and How It Will Change Management 

Education : An Interview and. Management Learning & Education, 5(4), 512–523. 

Eagly, A., & Chaiken, S. (1998). Attitude Structure and Function. In D. Ilbert, S. Fiske, & 

G. Lindzey (Eds.), The handbook of social psychology (4th ed., pp. 269–322). New 

York: McGraw-Hill. 



 

References  266 

Edmonds, E. (1974). A Process for the Development of Software for Nontechnical Users as 

an Adaptive System. General Systems, 19, 215–18. 

Ehie, I. C., & Madsen, M. (2005). Identifying critical issues in enterprise resource planning 

(ERP) implementation. Computers in Industry, 56, 545–557. 

Ehn, P. (2008). Participation in Design Things. In Participatory Design Conference (pp. 92–

101). CPSR/ACM. 

Ehrlich, K., & Shami, N. S. (2010). Microblogging Inside and Outside the Workplace. 

Cambridge, MA. 

Eisenhardt, K. M. (1989). Building Theories from Case Study Research. The Academy of 

Management Review, 14(4), 532. 

Ellwood, S., Pallier, G., Snyder, A., & Gallate, J. (2009). The Incubation Effect: Hatching a 

Solution? Creativity Research Journal, 21(1), 6–14. 

Elragal, A., & Haddara, M. (2012). The Future of ERP Systems: look backward before 

moving forward. Procedia Technology, 5(2212), 21–30. 

Engwall, M. (2003). No project is an island: linking projects to history and context. Research 

Policy, 32(5), 789–808. 

Erlhoff, M., & Marshall, T. (Eds.). (2008). Design Dictionary. Basel: Birkhauser Verlag AG. 

Esearch, S. Y. R., Hevner, B. A. R., March, S. T., Park, J., & Ram, S. (2004). Design Science 

in Information System Research. MIS Quarterly, 28(1), 75–105. 

Esteves, J., & Bohórquez, V. (2007). An Updated ERP Systems Annotated Bibliography: 

2001-2005. Communications of the Association for Information Systems Volume, 

19(386-447). 



 

References  267 

Esteves, J., & Pastor, J. (1999). An ERP Life-cycle-based Research Agenda. In First 

International workshop in Enterprise Management and Resource Planning: Methods, 

Tools and Architectures. Venice. 

Esteves-Sousa, J., & Pastor-Collado, J. (2000). Towards The Unification of Critical Success 

Factors for ERP Implementations. In 10th Annual Business Information Technology 

(BIT) (pp. 23–25). Manchester. 

Ettlie, J. E., Perotti, V. J., Joseph, D. a., & Cotteleer, M. J. (2005). Strategic predictors of 

successful enterprise system deployment. International Journal of Operations & 

Production Management, 25(10), 953–972. 

Ewusi-Mensah, K., & Przasnyski, Z. (1994). Factors contributing to the abandonment of 

information systems development projects. Journal of Information Technology, 9, 185–

201. 

Fazio, R., & Williams, C. (1986). Attitude accessibility as a moderator of the attitude–

perception and attitude–behavior relations: An investigation of the 1984 presidential 

election. Journal of Personality and Social Psychology, 51(3), 505–514. 

Fineman, S., Gabriel, Y., & Sims, D. (2012). Organizing & Organizations (4th ed., Vol. 

2009). Thousand Oaks: SAGE. 

Finin, T., Joshi, A., & Reddivari, P. (2005). Search on the Semantic Web. Computer, 38(10), 

62–69. 

Finney, S., & Corbett, M. (2007). ERP implementation: a compilation and analysis of critical 

success factors. Business Process Management Journal, 13(3), 329–347. 

Firth, R. (1975). Symbols: Public and Private (4th ed.). London: Allen & Unwin. 

Fishbein, M., & Ajzen, I. (1974). Attitudes Towards Objects as Predictors of Single and 

Multiple Behavorial Criteria. Psychological Review, 81(1), 59–74. 



 

References  268 

Fishbein, M., & Ajzen, L. (1975). Belief, Attitude, Intention, and Behavior: An Introduction 

to Theory and Research. Reading: Addison-Wesley. 

Flick, U. (2009). An Introduction to Qualitative Research (4th ed.). London: SAGE. 

Flora, H. K., & Chande, S. V. (2014). A Systematic Study on Agile Software Development 

Methodologies and Practices. International Journal of Computer Science and 

Information Technologies, 5(3), 3626–3637. 

Forster, N., & Rockart, J. (1989). Critical Success Factors: An Annotated Bibliography. MIT. 

França, a. C. C., da Silva, F. Q. B., Felix, A. D. L. C., & Carneiro, D. E. S. (2013). Motivation 

in software engineering industrial practice: A cross-case analysis of two software 

organisations. Information and Software Technology, 56(1), 79–101. 

Françoise, O., Bourgault, M., & Pellerin, R. (2009). ERP implementation through critical 

success factors’ management. Business Process Management Journal, 15(3), 371–394. 

French, S. (2009). Action research for practising managers. Journal of Management 

Development, 28(3), 187–204. 

Friedel, R., & Liedtka, J. (2007). Possibility thinking: lessons from breakthrough 

engineering’’. Journal of Business Strategy, Vol. 28 No., 4pp, 30–7. 

Friedman, K. (2003). Theory construction in design research: criteria: approaches, and 

methods. Design Studies, 24(6), 507–522. 

Friedman, Y. (2011). Applying design thinking to biotechnology. Journal of Commercial 

Biotechnology, 17(1), 1–1. 

Gable, G., Sedera, D., & Chan, T. (2003). Enterprise Systems Success: A Measurement 

Model (pp. 576–591). Seattle. 



 

References  269 

Gable, G., Sedera, D., & Chan, T. (2008). Re-conceptualizing Information System Success: 

The IS-Impact Measurement Model. Journal of the Association for Information 

Systems, 9(7), 377–408. 

Galle, P., & Kroes, P. (2014). Science and design: Identical twins? Design Studies, 35(3), 

201–231. 

Galliers, R. D. (1993). Research issues in information systems. Journal of Information 

Technology, 8(2), 92–98. 

Gargeya, V. B., & Brady, C. (2005). Success and failure factors of adopting SAP in ERP 

system implementation. Business Process Management Journal, 11(5), 501–516. 

Garrett, G. (2014, April). Why design thinking is the thing in business schools. Retrieved 

April 12, 2014, from 

http://www.afr.com/p/boss/why_design_thinking_is_the_thing_iINUwTYeU70v4GV

O5o6DIK 

Garud, R., Jain, S., & Tuertscher, P. (2007). Draft of paper written for consideration in the 

special issue on. Organization Studies, 29(3), 351–371. 

Gattiker, T. (2012). Rethinking Design. Quality Progress, 45(3), 32–37. 

Gerald, S. (1988). Towards a Heuristic Theory of Problem Structuring. Management 

Science, 34(12), 1489–1506. 

Gerard, A., & Goldstien, B. (2005). Going Visual: Using Imgaes to Enhance Productivity, 

Decision Making, and Profits. Hoboken, New Jersey: Wiley & Sons, Inc. 

Gerber, E. (2009). Prototyping: facing uncertainty through small wins. In International 

Conference on Engineering Design (pp. 333–342). Stanford, CA. 

Gerber, E., & Carroll, M. (2012). The Psychological Experience of Prototyping. Design 

Studies, 33(1), 64–84. 



 

References  270 

Gerring, J. (2007). Case Study Researc: Principles and Practices Case. Cambridge: 

Cambridge University Press. 

Gibson, N., Holland, C. P., & Light, B. (1999). Enterprise Resource Planning : A Business 

Approach to Systems Development. In The 32nd Hawaii International Conference on 

System Sciences - (Vol. 00, pp. 1–9). IEEE. 

Gladwell, M. (2000). The Tipping Point: How Little Things Can Make a Big Difference (1st 

ed.). Boston: Back Bay Books. 

Goel, V. (1992). Comparison of Well-Structured & Ill-Structured Task Environments and 

Problem Spaces. In Proceedings of the Fourteenth Annual Conference of the Cognitive 

Science Society. Hillsdale. 

Goldman, S., Carroll, M. P., Kabayadondo, Z., Cavagnaro, L. B., Royalty, A. W., Roth, B., 

& Kwek, S. H. (2012). Assessing d.learning: Capturing the Journey of Becoming a 

Design Thinker. In H. Plattner, C. Meinel, & L. Leifer (Eds.), Design Thinking 

Research: Measuring Performance in Context (pp. 13–33). Berlin: Springer- Verlag 

Berlin Heidelberg. 

Goldschmidt, G. (1992). Serial Sketching: Visual Problem Solving in Designing. 

Cybernetics and System, 23(2). 

Goulielmos, M. (2003). Outlining organisational failure in information systems 

development. Disaster Prevention and Management, 12(4), 319–327. 

Goulielmos, M. (2005). Applying the organizational failure diagnosis model to the study of 

information systems failure. Disaster Prevention and Management, 14(3), 362–377. 

Graham-Rowe, D. (2011). Kinect Turns Any Surface Into a Touch Screen | MIT Technology 

Review. Retrieved May 10, 2012, from 

http://www.technologyreview.com/news/425792/kinect-turns-any-surface-into-a-

touch-screen/ 



 

References  271 

Griffin, R., & Moorhead, G. (2013). Organizational Behavior: Managing People and 

Organizations (11th ed.). Mason, OH: Cengage Learning. 

Grint, K. (2005). Problems, problems, problems: The social construction of “leadership.” 

Human Relations, 58(11), 1467–1494. 

Grint, K. (2010, July 28). The Leadership Challenges of Wicked Problems. Retrieved 

December 29, 2012, from 

http://hstalks.com/main/view_talk.php?t=1775&r=486&j=767&c=250 

Grudin, J. (1994). Computer-supported Cooperative Work: History and Focus. IEEE 

COMPUTER, 27(5), 19–25. 

Guba, E. (1981). Criteria for Assessing the Trustworthiness of Naturalistic Inquiries. 

Educational Technology Research and Development, 29(2), 75–91. 

Guest, G., Namey, E., & Mitchell, M. (2012). Participant Observation. London: SAGE 

Publications, Inc. 

Gutwin, C., Greenberg, S., & Roseman, M. (1996). Workspace Awareness in Real-Time 

Distributed Groupware: Framework, Widgets, and Evaluation. In Proceeding of HCI - 

People and Computers XI (pp. 281–298). 

Hackman, R. (1980). Work redesign and motivation. Professional Psychology, 11(3), 445–

455. 

Hackman, R., & Oldham, G. R. (1976). Motivation through the Design of Work : Test of a 

Theory. Organizational Behavior and Human Performance, 16, 250–279. 

Hall, J., & Hess, S. (1978). OR/MS: Dead or Dying? RX for Survival. Interfaces, 8(3), 42–

44. 

Hall, T., Beecham, S., Verner, J., & Wilson, D. (2008). The Impact of Staff Turnover on 

Software Projects : The Importance of Understanding What Makes Software 



 

References  272 

Practitioners Tick. In The ACM SIGMIS CPR conference on Computer personnel 

doctoral consortium and research (pp. 30–39). New York. 

Halonen, R. (2011). Reflecting With The Delone & Mclean Model. In International and 

Interdisciplinary Workshop on Practice Research (pp. 1–13). 

Hamani, N., Laboratoire, L. T. I., & Quentin, S. (2012). Working team composition in ERP 

implementation project. In 2nd International Conference on Communications, 

Computing and Control Applications (CCCA) (pp. 1–6). Marseilles. 

Hammerich, K., & Lewis, R. (2013). Fish Can’t See Water: How National Culture Can Make 

or Break Your Corporate Strategy. Chichester, UK: John Wiley & Sons. 

Hands, D. (2009). Vision and Values in Design Management. Lausanne: AVA Publishing. 

Hanington, B., & Martin, B. (2012). Universal Methods of Design: 100 Ways to Research 

Complex Problems, Develop Innovative Ideas, and Design Effective Solutions. Beverly, 

MA: Rockport Publishers. 

Harison, E., & Boonstra, A. (2009). Essential competencies for technochange management: 

Towards an assessment model. International Journal of Information Management, 

29(4), 283–294. 

Hartswood, M., Procter, R., Slack, R., Voß, A., Büscher, M., & Rouchy, P. (2002). Co-

realisation: Towards a principled synthesis of ethnomethodology and participatory 

design. Scandinavian Journal of Information Systems, 14(2), 9–30. 

Hawari, A., & Heeks, R. (2010). Explaining ERP failure in a developing country: a Jordanian 

case study. Journal of Enterprise Information Management, 23(2), 135–160. 

Helo, P., Anussornnitisarn, P., & Phusavat, K. (2008). Expectation and reality in ERP 

implementation: consultant and solution provider perspective. Industrial Management 

& Data Systems, 108(8), 1045–1059. 



 

References  273 

Hochmüller, E., & Mittermeir, R. (2008). Agile Process Myths. In APSO: Scrutinizing Agile 

Practices, or “Shoot out at Process Corral” (pp. 5–8). 

Holland, J. H. (1992). Complex Adaptive Systems. Daedalus, 121(1), 17–30. 

Holloway, M. (2007). Design-led organizations. In Institute of Design Strategy Conference. 

Chicago, IL.: Illinois Institute of Technology. 

Hong, K. K., & Kim, Y. G. (2002). The critical success factors for ERP implementation: an 

organizational fit perspective. Information & Management, 40(1), 25–40. 

Horn, R. E. (2001). Knowledge Mapping for Complex Social Messes. Knowledge Creation 

Diffusion Utilization. 

Horn, R. E. (2002). Visual Language and Converging Technologies in the Next 10-15 Years 

( and Beyond ). In M. C. Roco & W. S. Bainbridge (Eds.), Converging Technologies 

(Nano-Bio-Info-Cogno) for Improving Human Performance (pp. 141–150). Arlington, 

Virginia: National Science Foundation. 

Hsu, W. H., Kennedy, L. S., & Chang, S.-F. (2007). Reranking Methods for Visual Search. 

IEEE Multimedia, 14(3), 14–22. 

Hu, R. (2012). Operation Data Visualization. Retrieved December 16, 2012, from 

http://www.cre-web.com/?cat=4&lang=en 

Huemann, M. (2010). Considering Human Resource Management when developing a 

project-oriented company: Case study of a telecommunication company. International 

Journal of Project Management, 28(4), 361–369. 

Hunt, J. D., Lomas, D., & Corris, M. (2011). Art, Word and Image: 2,000 Years of 

Visual/Textual Interaction. London: Reaktion Books. 



 

References  274 

Hunton, J. (2003). Enterprise resource planning systems: comparing firm performance of 

adopters and nonadopters. International Journal of Accounting Information Systems, 

4(3), 165–184. 

Huq, Z., Huq, F., & Cutright, K. (2006). BPR through ERP: Avoiding Change Management 

Pitfalls. Journal of Change Management, 6(1), 67–85. 

IBM. (2011). From Stretched to Strengthened: Insights from the Global Chief Marketing 

Officer Study. Somers, NY. 

Ifinedo, P. (2008). Impacts of business vision, top management support, and external 

expertise on ERP success. Business Process Management Journal, 14(4), 551–568. 

Jafari, S. M., Osman, M. R., Yusuff, R. M., & Tang, S. H. (2006). Enterprise Resource 

Planning Systems Implementation: A Consensus Agreement on Critical Success 

Factors. In International Conference on Manufacturing Science and Technology (pp. 

28–31). Malaka. 

Jenkins, J. (2008). Creating the Right Environment for Design. Design Review Management, 

19(3), 16–22. 

Jobst, B., Ko, E., Lindberg, T., Moritz, J., & Meinel, C. (2012). The Faith-Factor in Design 

Thinking: Creative Confidence Through Education at the Design Thinking Schools 

Potsdam and Stanford? In H. Plattner, C. Meinel, & L. Leifer (Eds.), Design Thinking 

Research: Measuring Performance in Context (pp. 35–46). Berlin: Springer-Verlag 

Berlin Heidelberg. 

Johansson, F. (2006). Medici Effect: What Elephants and Epidemics Can Teach Us About 

Innovation. Harvard Business Review Press. 

Johansson-Sköldberg, U., Woodilla, J., & Çetinkaya, M. (2013). Design Thinking: Past, 

Present and Possible Futures. Creativity and Innovation Management, 22(2), 121–146. 

Johns, C. (2013). Becoming a Reflective Practitioner. w (4th ed.). London: Wiley-Blackwell. 



 

References  275 

Johnson, S. (1997). Three Approaches to Big Technology: Operations Research, Systems 

Engineering, and Project Management. Technology and Culture, 38(4), 891–919. 

Johnson, S. (2000). From Concurrency to Phased Planning: An Episode in the History of 

Systems Management. In A. Hughes & T. Hughes (Eds.), Systems, Experts and 

Computers. The Systems Approach to Management and Engineering, World War II and 

After (pp. pp. 93–112). Cambridge, MA: MIT Press. 

Johnson-Laird, P. N. (1983). Mental Models: Towards a Cognitive Science of Language, 

Inference, and Consciousness. Cambridge University Press. 

Johnston Library. (2012). Biography - Russell Ackoff. Retrieved May 30, 2011, from 

http://www.lib.uwo.ca/programs/generalbusiness/ackoff.htm 

Jonas, W. (2011). A Sense of Vertigo. In The 9th conference of the European Academy of 

Design. Porto. 

Kabat-Zinn, J. (2002). Meditation Is about Paying Attention. Reflections: The SoL Journal, 

3(3), 68–71. 

Kanaracus, C. (2013a). Oracle rolls out new in-memory applications, scaled-down Big Data 

Appliance | PCWorld. Retrieved August 13, 2013, from 

http://www.pcworld.com/article/2033659/oracle-rolls-out-new-inmemory-

applications-scaleddown-big-data-appliance.html 

Kanaracus, C. (2013b). SAP reveals road map details for its HANA in-memory platform | 

PCWorld. Retrieved August 13, 2013, from 

http://www.pcworld.com/article/2044769/sap-reveals-road-map-details-for-its-hana-

inmemory-platform.html 

Kawamura, T., Fukuhara, T., Takeda, H., Kono, Y., & Kidode, M. (2006). Ubiquitous 

Memories: a memory externalization system using physical objects. Personal and 

Ubiquitous Computing, 11(4), 287–298. 



 

References  276 

Kazmierczak, E. T. (2003). Design as Meaning Making : From Making Things to the Design 

of Thinking. Design Issues, 19(2). 

Kelley, D. (2012). How to build your creative confidence. Retrieved June 22, 2012, from 

http://www.ted.com/talks/david_kelley_how_to_build_your_creative_confidence 

Kepes, B. (2013). Avon’s Failed SAP Implementation A Perfect Example Of The Enterprise 

IT Revolution - Forbes. Retrieved January 12, 2014, from 

http://www.forbes.com/sites/benkepes/2013/12/17/avons-failed-sap-implementation-

a-perfect-example-of-enterprise-it-

revolution/?goback=.gde_122612_member_5818922874278264834#! 

Khan, M. B. (2012). Human Resource Development, Motivation and Islam. Journal of 

Management Development, 31(10), 1021–1034. 

Kimbell, L. (2011). Rethinking Design Thinking:Part I. Design and Culture, 3(3), 285–306. 

Kimbell, L. (2012). Rethinking Design Thinking: Part II. Design and Culture, 4(2), 129–

148. 

Kimberling, E. (2011). ERP Failures and Lawsuits: It’s Not Just For the Tier I ERP Vendors 

| 360° ERP Blog. Retrieved August 5, 2013, from http://panorama-consulting.com/erp-

failures-and-lawsuits-its-not-just-for-the-tier-i-erp-vendors/ 

Kirby, M. (2000). Operations research trajectories: The Anglo-American experience from 

the 1940s to the 1990s. Operations Research. 

Kirby, M. W. (2003). Operational research in war and peace: the British experience from 

the 1930s. Imperial College Press. 

Kirby, M. W. (2003). The Intellectual Journey of Russell Ackoff: From OR Apostle to OR 

Apostate. The Journal of the Operational Research Society, 54(11), 1127–1140. 



 

References  277 

Kirkpatrick, M. (2010). Google CEO Schmidt: “People Aren’t Ready for the Technology 

Revolution.” Retrieved October 13, 2011, from 

http://readwrite.com/2010/08/04/google_ceo_schmidt_people_arent_ready_for_the_te

ch#awesm=~onKm51WD1eezsA 

Klaus, H., Rosemann, M., & Gable, G. G. (2000). What is ERP? Information Systems 

Frontiers, 2(2), 141–162. 

Klimoski, R., & Mohammed, S. (1994). Team Mental Model : Construct or Metaphor ? 

Journal of Management, 20(2), 403–437. 

Knott, M. J., & Gerard, J. G. (2012). The Team Milestone Process : Integrated Team 

Activities to Track Team Development. International Journal of Academic Research in 

Business and Social Sciences, 2(4), 103–121. 

Koch, M. (2008). CSCW and Enterprise 2 . 0 - towards an integrated perspective. In 21th 

Bled eConference eCollaboration: Overcoming Boundaries Through Multi-Channel 

Interaction. Bled, Slovenia. 

Kolb, D. A. (1984). Experiential learning: experience as the source of learning and 

development. Prentice-Hall. 

Kozhevnikov, M. (2007). Cognitive styles in the context of modern psychology: toward an 

integrated framework of cognitive style. Psychological Bulletin, 133(3), 464–81. 

Kozlowski, S. W. J., Watola, D. J., Nowakowski, J. M., Kim, B. H., & Botero, I. C. (2009). 

Developing adaptive teams: A theory of dynamic team leadership. In E. Salas, G. F. 

Goodwin, & C. S. Burke (Eds.), Team effectiveness in complex organizations: Cross-

disciplinary perspectives and approaches (pp. 113–156). Mahwah, NJ: Routledge. 

Krippendorff, K. (2006). The Semantic Turn: A New Foundation for Design. Boca Raton, 

FL: Taylor & Francis. 

Kroenke, D. M. (2009). Experiencing MIS: International Version. Pearson. 



 

References  278 

Kronbichler, S., Ostermann, H., & Staudinger, R. (2010). A Comparison of ERP-Success 

Measurement Approaches. JISTEM Journal of Information Systems and Technology 

Management, 7(2), 281–310. 

Kuang, C. (2009). Evolution of Office Spaces Reflects Changing Attitudes Toward Work. 

Retrieved November 7, 2013, from http://www.wired.com/culture/design/magazine/17-

04/pl_design 

Kuhn, T. (1996). The Structure of Scientific Revolutions (3rd ed.). Chicago, IL.: University 

of Chicago Press. 

Kumar, J., Herger, M., Deterding, S., Schnaars, S., Landes, M., & Webb, E. (2013). 

Gamification @ Work. In CHI ’13 Human Factors in Computing Systems (pp. 2427–

2431). Paris. 

Kumar, V. (2009). A process for practicing design innovation. Journal of Business Strategy, 

30(2/3), 91–100. 

Kumar, V. (2013). 101 Design Methods: A Structured Approach for Driving Innovation in 

Your Organization. Hoboken, New Jersey: Wiley & Sons, Inc. 

Lamm, C., Batson, C. D., & Decety, J. (2007). The neural substrate of human empathy: 

effects of perspective-taking and cognitive appraisal. Journal of Cognitive 

Neuroscience, 19(1), 42–58. 

Landau, M., & Chisholm, D. (1995). The Arrogance of Optimism: Notes on Failure-

Avoidance Management. Journal of Contingencies and Crisis Management, 3(2), 67–

80. 

Landry, M. (1995). A Note on the Concept of “Problem.” Organization Studies, 16(2), 315–

343. 



 

References  279 

Langer, E. (1989). Minding matters: The consequences of mindlessness - mindfulness. In L. 

Berkowitz (Ed.), Advances in Experimental Social Psychology (Vol. 22, pp. 137 – 173). 

San Diego, CA: Academic Press. 

Langer, E. (1992). Interpersonal Mindlessness and Language. graphsCommunication Mono, 

59, 324–327. 

Langer, E. (2014). Mindfulness in the Age of Complexity. Harvard Business Review, 

(March), 68–73. 

Lansing, J. S. (2003). Complex Adaptive Systems. Annual Review of Anthropology, 32, 183–

204. 

Larman, C., & Victor, B. (2003). Iterative and Incremental Development: A Brief History. 

Computer, (June), 47–56. 

Larsen, M., & Myers, M. (1999). When success turns into failure : a package-driven business 

process re-engineering project in the financial services industry. Journal of Strategic 

Information Systems, 8, 395–417. 

Laukkanen, S., Saopola, S., & Hallikainen, P. (2007). Enterprise size matters: objectives and 

constraints of ERP adoption. Journal of Enterprise Information Management, Vol. 20 

No., 3pp, 319–34. 

Lawrence, D. (1977). Certification of project managers--fantasy or reality? Project 

Management Quarterly, 8(2), 32–34. 

Lawson, B. (1980). How Designers Think. Architectural Press. 

Lawson, B. (2005). How Designers Think: The Design Process Demystified (Fourth). 

Architectural Press. 

Lawson, B., & Dorst, K. (2009). Design Expertise. Tylor & Francis Group. 



 

References  280 

Leavy, B. (2011). Roger Martin explores three big ideas: customer capitalism, integrative 

thinking and design thinking. Strategy & Leadership, 39(4), 19–26. 

Lenfle, S., & Christoph Loch. (2010). How Project Management Came to Emphasize Control 

Over Flexibility and Novelty. California Management Review, 53(1), 32–56. 

Lewis, K. (2012). Making Sense of Elegant Complexity in Design. Journal of Mechanical 

Design, 134(12), 120801. 

Lewis, R. (1996). When Cultures Collide : Leading Across Cultures (2006th ed.). Boston, 

MA: Nicholas Brealey Publishing. 

Leyh, C. (2011). Critical Success Factors for ERP System Implementation Projects : A 

Literature Review. In 17th Americas Conference on Information Systems (AMCIS). 

Detroit. 

Liedtka, J. (2011). Learning to use design thinking tools for successful innovation. Strategy 

& Leadership, 39(5), 13–19. 

Liedtka, J., & Ogilvie, T. (2011). Designing for Growth: a design thinking tool kit for 

managers (Preview). Verginia: Colombia Business School. 

Lim, B., & Klein, K. J. (2006). Team mental models and team performance : A field study 

of the effects of team mental model similarity and accuracy. Journal of Organizational 

Behaviour, (27), 403–418. 

Lim, Y.-K., Stolterman, E., & Tenenberg, J. (2008). The anatomy of prototypes. ACM 

Transactions on Computer-Human Interaction, 15(2), 1–27. 

Lincoln, Y., & Cannella, G. (2004). Dangerous Discourses: Methodological Conservatism 

and Governmental Regimes of Truth. Qualitative Inquiry, 10(1), 5–14. 

Lincoln, Y., & Guba, E. (1985). Naturalistic Inquiry. London: SAGE. 



 

References  281 

Lindberg, T., Gumienny, R., Jobst, B., & Meinel, C. (2010). Is there a need for a Design 

thinking Process ? In Design Thinking Research Symposium 8: Interpretting Design 

Thinking (pp. 243–254). Sydney. 

Lindberg, T., Meinel, C., & Wagner, R. (2010). Design Thinking: A Fruitful Concept for IT 

Development? In C. Meinel, L. Leifer, & H. Plattner (Eds.), Design Thinking 

Understand – Improve – Apply (pp. 3–19). Berlin: Springer- Verlag Berlin Heidelberg. 

Liu, A. Z., & Seddon, P. B. (2009). Understanding how project critical success factors affect 

organizational benefits from enterprise systems. Business Process Management 

Journal, 15(5), 716–743. 

Locke, D. (1971). Memory. London: Macmillan. 

Lockwood, T. (2009). Transition: How to Become a More Design-Minded Organization. 

Design Management Review, 20(3), 27–37. 

Lucas, H. C. (1975). Why Information Systems Fail. New York: Columbia University Pres. 

Lucas, H. C. (1981). Implementation: The Key to Successful Information Systems. Columbia 

University Press. 

Luebbe, A., & Weske, M. (2010). Bringing Design Thinking to Business ProcessModeling. 

In C. Meinel, L. Leifer, & H. Plattner (Eds.), Design Thinking Understand – Improve – 

Apply (pp. 181–195). Berlin: Springer- Verlag Berlin Heidelberg. 

Luebbe, A., Weske, M., Edelman, J., Steinert, M., & Leifer, L. (2010). Design thinking 

implemented in software engineering tools : Proposing and applying the design thinking 

transformation framework. In Design Thinking Research Symposium 8: Interpretting 

Design Thinking (pp. 265–276). Berlin: Springer- Verlag Berlin Heidelberg. 

Luthans, F. (1998). Organizational Behavior (7th ed.). McGraw-Hill Higher Education. 



 

References  282 

Lynch, C. F., Ashley, K. D., Aleven, V., & Pinkwart, N. (2006). Defining “ Ill-Defined 

Domains ”; A literature survey . 

Lyytinen, K., & Hirschheim, R. (1987). Information systems failures: a survey and 

classification of the empirical literature. Oxford Surveys in Information Technology, 4, 

257–309. 

Lyytinen, K., Newman, M., & Al-Muharfi, A.-R. a. (2009). Institutionalizing enterprise 

resource planning in the Saudi steel industry: A punctuated socio-technical analysis. 

Journal of Information Technology, 24(4), 286–304. 

Maan, J. (2013). Social Business Transformation through Gamification. International 

Journal of Managing Information Technology, 5(6), 9–16. 

MacClelland, D. C. (1961). The Achieving Society. Van Nostrand. 

MacFadyen, J. S. (2014). Design thinking. Holistic Nursing Practice, 28(1), 3–5. 

Machado, M. A., Verghese, G., & Peltola, T. (2014). Massive Open Online Research : An 

Approach to Deal with Wicked Problems. In PICMET ’14: Infrastructure and Service 

Integration (pp. 236–242). Kanazawa, Japan: Portland International Centre for 

Managme of Engineering and Technologies. 

Maguire, S., Ojiako, U., & Said, A. (2010). ERP implementation in Omantel: a case study. 

Industrial Management & Data Systems, 110(1), 78–92. 

Mameli, P. (2013). Under New Management: What the Arab Spring Tells Us About 

Leadership Needs in the Middle East and North Africa. Digest of Middle East Studies, 

22(2), 377–404. 

Marback, R. (1988). Embracing Wicked Problems: The Turn to Design in Composition 

Studies. College Composition and Communication, 61(2), 397–420. 

Marshall, C., & Rossman, G. B. (2006). Designing Qualitative Research. Sage Publications. 



 

References  283 

Martin, R. (2006). Designing in Hostile Territory. The Magazine of the Rotman School of 

Management, (Spring/Summer), 4–8. 

Martin, R. (2007a). Becoming an Integrative Thinker. Rotman Magazin, (Fall), 4–9. 

Martin, R. (2007b). The Opposable Mind: How Successful Leaders Win Through Integrative 

Thinking. Boston, MA: Harvard Business Press. 

Martin, R. (2008). Thinking about Thinking. Rotman, (Winter), 3–8. 

Martin, R. (2009). Design of Business: Why Design Thinking is the Next Competitive 

Advantage. Harvard Business School Press. 

Martin, R. (2011). The Innovation Catalysts. Harvard Business Review, (June). 

Mase, K., Sumi, Y., & Fels, S. (2006). Welcome to the special issue on memory and sharing 

of experience for the Journal of Personal and Ubiquitous Computing. Personal and 

Ubiquitous Computing, 11(4), 213–214. 

Maslow, A. H. (1954). Motivation and Personality. New York: Harper & Row. 

Mason, J. (2002). Qualitative Researching (Google eBook) (2nd ed.). Thousand Oaks, CA: 

SAGE. 

Mason, R., & Mitroff, I. (1973). A Program for Research on Management Information 

Systems. Management Science, 19(5), 475–487. 

Maxwell, J. A. (2008). Designing a Qualitative Study. In L. Bickman & D. J. Rog (Eds.), 

The SAGE Handbook of Applied Social Research Methods (pp. 214–253). Thousand 

Oaks. 

Mayer, R. E. (2001). Multimedia Learning. Cambridge University Press. 

Mayer, R. E. (2003a). Elements of a Science of E-Learning. Journal of Educational 

Computing Research, 29(3), 297–313. 



 

References  284 

Mayer, R. E. (2003b). The promise of multimedia learning: using the same instructional 

design methods across different media. Learning and Instruction, 13(2), 125–139. 

McAfee, A. (2009). Shattering the Myths About Enterprise 2.0. Retrieved November 13, 

2013, from http://hbr.org/2009/11/shattering-the-myths-about-enterprise-20/ar/ 

McAfee, A., & Brynjolfsson, E. (2012). Big data: the management revolution. Harvard 

Business Review, 90(10), 60–6, 68, 128. 

Mcafee, A. P. (2006). Enterprise 2 . 0 : The Dawn of Emergent Collaboration. MIT Sloan 

Management Review, 47(3). 

McClough, A. C., & Rogelberg, S. G. (2003). Selection in Teams: An Exploration of the 

Teamwork Knowledge, Skills, and Ability Test. International Journal of Selection and 

Assessment, 11(1), 56–66. 

McDonagh, D. (2010). Rethinking Design Thinking: Empathy Supporting Innovation. 

Australasian Medical Journal, 458–464. 

McDonald, M. P. (2012). McKinsey Report Highlights Failure of Large Projects: why it is 

better to be small, particularly in IT. Retrieved February 21, 2014, from 

http://blogs.gartner.com/mark_mcdonald/2012/10/29/mckinsey-report-highlights-

failure-of-large-projects-why-it-is-better-to-be-small-particularly-in-it/ 

McGregor, D. M. (1964). The Human Side of Enterprise. Management Review, (November), 

41–49. 

McGuire, W. (1968a). Personality and Attitude Change: An Information-Processing Theory. 

In A. G. Greenwald, T. C. Brock, & T. M. Ostrom (Eds.), Psychological Foundations 

of Attitudes (pp. 171–196). Academic Press. 

McGuire, W. (1968b). Personality and Susceptibility to Social Influence. In E. Borgatta & 

W. Lambert (Eds.), Handbook of Personality: Theory and Research (Vol. 9, pp. 1130–

1187). Chicago: Rand McNally Company. 



 

References  285 

Meadows, D. H. (2008). Thinking in Systems. (D. Wright, Ed.). London: Earthscan. 

Meinel, C., & Leifer, L. (2010). Design Thinking Research. In H. Plattner, C. Meinel, & L. 

Leifer (Eds.), Design Thinking: Understand – Improve – Apply (pp. xiii–xxi). Berlin: 

Springer- Verlag Berlin Heidelberg. 

Mekler, E. D. (2013). Disassembling Gamification : The Effects of Points and Meaning on 

User Motivation and Performance. In CHI ’13 Human Factors in Computing Systems 

(pp. 1137–1142). Paris. 

Miles, M., & Huberman, M. (1994). Qualitative Data Analysis. London: Sage Publications. 

Miles, M., Huberman, M., & Saldaña, J. (2013). Qualitative Data Analysis: A Methods 

Sourcebook: An Expanded Sourcebook. Thousand Oaks: SAGE Publications, Inc. 

Miller, D. (2003). Miller, D. 2003. The stages of group development: A retrospective study 

of dynamic team processes. Canadian Journal of Administrative Sciences, 20(2), 121–

43. 

Mills, A. J., Wiebe, E., & Durepos, G. (Eds.). (2010). Encyclopedia of Case Study Research. 

Thousand Oaks: Sage Publications. 

Mills, H. (1976). Software Development. IEEE Transactions on Software Engineering, 

(December). 

Mohammed, S., & Dumville, B. C. (2001). Team mental models in a team knowledge 

framework: expanding theory and measurement across disciplinary boundaries. Journal 

of Organizational Behavior, 22(2), 89–106. 

Momoh, a., Roy, R., & Shehab, E. (2010). Challenges in enterprise resource planning 

implementation: state-of-the-art. Business Process Management Journal, 16(4), 537–

565. 



 

References  286 

Moohebat, M. R. (2010). A Comparative Study of Critical Success Factors ( CSFs ) in 

Implementation of ERP in Developed and Developing Countries. International Journal 

of Advancements in Computing Technology, 2(5), 99–110. 

Mootee, I. (2013). Design Thinking for Strategic Innovation: What They Can’t Teach You at 

Business or Design School. New Jersey: Wiley. 

Morgan, D. L. (2007). Paradigms Lost and Pragmatism Regained: Methodological 

Implications of Combining Qualitative and Quantitative Methods. Journal of Mixed 

Methods Research, 1(1), 48–76. 

Morris, P. (2013). Reconstructing Project Management. Chichester, UK: Wiley-Blackwell. 

Morton, N., & Hu, Q. (2008). Implications of the fit between organizational structure and 

ERP: A structural contingency theory perspective. International Journal of Information 

Management, 28(5), 391–402. 

Murphy, E., & Hands, D. (2012). Wisdom of the Crowd : How Participatory Design Has 

Evolved Design Briefing. Swedish Design Research Journal, 2(12), 28–37. 

Musil, J. (2013). ASAP 8: Deep Dive into Methodology Framework for SAP Projects and 

services. SAP AG. 

Musser, G. (2009, August). The Origin of Cubicles and the Open-Plan Office. Scientific 

America. 

Myers, M. (1995). Dialectical hermeneutics: a theoretical framework for the implementation 

of information systems. Information Systems Journal, 5, 51–70. 

Myers, M. (2013). Qualitative Research in Business and Management (2nd ed.). London: 

SAGE Publications Ltd. 

Myers, M., & Tan, F. (2002). Beyond Models of National Culture in Information Systems 

Research. Journal of Global Information Management, 10(1), 24–32. 



 

References  287 

Nah, F. F., & Delgado, S. (2006). Critical Success Factors for Enterprise Resource Planning 

Implementation and Upgrade. Journal of Computer Information System, (29). 

Nah, F., Zuckweiler, K. M., & Lau, J. (2003). ERP implementation: chief information 

officers perceptions of critical success factors. International Journal of Human-

Computer Interaction, Vol. 16 No., 1pp, 5–22. 

Nelson, H., & Stolterman, E. (2003). The Design Way (1st ed.). New Jersey: Educational 

Technology Publications. 

Nelson, H., & Stolterman, E. (2012). The Design Way: Intentional Change in an 

Unpredictable World (2nd ed.). London,: The MIT Press. 

Newell, A. (1969). Heuristic Programmin: Ill-Structured Problems. In J. S. Aronofsky (Ed.), 

Progress in Operation Research (III, pp. 367–413). Pittsburgh: John Wiley & Sons Inc. 

Newell, A., Shaw, J. C., & Simon, H. (1958). Elements of a theory of human problem 

solving. Psychological Review, 65(3), 151–166. 

Ngai, E., Law, C., & Wat, F. (2008). Examining the critical success factors in the adoption 

of enterprise resource planning. Computers in Industry, 59(6), 548–564. 

Nicolescu, B. (2002). Manifesto of Transdisciplinarity. State University of NY. 

Nicolescu, B. (2010). Transdisciplinarity: Building bridges between fields of knowledge, 

facts, people, cultures. In Transdisciplinarity. San José, Costa Rica: Congreso de 

Transdisciplinariedad, Complejidad y Ecoformación. 

Niehaves, B., & Stahl, B. C. (2006). Criticality, Epistemology, and Behaviour Vs. Design – 

Information Systems Research Across Different Sets. 

Norman, D., & Klemmer, S. (2014). State of Design: How Design Education Must Change | 

LinkedIn. Retrieved April 5, 2014, from 



 

References  288 

http://www.linkedin.com/today/post/article/20140325102438-12181762-state-of-

design-how-design-education-must-change?trk=mp-reader-card 

Norton, L. Articles from Integral Leadership Review Integral Design Thinking , Guessing 

the Future (2012). 

Nowak, M. (2011). The Complicated History of Einfühlung. Argument, 1(2), 301–326. 

Nussbaum, B. (2004, May). The Power Of Design. Business Week, 86–94. 

Nussbaum, B. (2011). Design Thinking Is A Failed Experiment. So What’s Next? | 

Co.Design | business + design. Retrieved May 9, 2011, from 

http://www.fastcodesign.com/1663558/design-thinking-is-a-failed-experiment-so-

whats-next 

Ogolo, A. G. H. (2013). Sixth Sense Technology : Merging Real and Virtual Worlds. 

Bradford. 

Oommen, V. G., Knowles, M., & Zhao, I. (2008). Should Health Service Managers Embrace 

Open Plan Work Environments ? A Review. Asia Pacific Journal of Health 

Management, 3(2), 37–43. 

Orlikowski, W. J., & Baroudi, J. J. (1991). Studying Information Technology in 

Organizations: Research Approaches and Assumptions. Information Systems Research, 

2(1), 1–28. 

Oswald, J. (2014). SAP gives Lumira data visualization software a good look, says expert. 

Retrieved November 25, 2014, from http://searchsap.techtarget.com/feature/Give-SAP-

Lumira-data-visualization-software-a-good-look-says-expert 

Owen, C. (2005). Design Thinking. What It Is . Why It Is Different. Where It Has New 

Value. In The International Conference on Design Research and Education for the 

Future (pp. 2–17). Institute of Design. 



 

References  289 

Owen, C. (2007). Design Thinking : Notes on its Nature and Use. Design Research 

Quarterly, 2(1), 16–27. 

Oxford Dictionary. (2012). Definition of problem in English. Retrieved January 25, 2012, 

from 

http://www.oxforddictionaries.com/definition/english/problem?searchDictCode=all 

Pacanowsky, M. (1995). Team Tools For Wicked Problems. Organizational Dynamics, 

23(3). 

Packer, M. (2011). The Science of Qualitative Research. Cambridge: Cambridge University 

Press. 

Pahl, G., Beitz, W., Feldhusen, J., & Grote, K.-H. (2007). Engineering Design: A Systematic 

Approach. (K. Wallace & L. Blessing, Eds. & Trans.) (3rd ed.). London: Springer. 

Papalambros, P. (2014). Five Years of Design Thinking. Journal of Mechanical Design, 

134(December 2012), 120201. 

Papanek, V. (1972). Design for the Real World: Human Ecology and Social Change (2nd 

ed.). Paladin. 

Parr, A., & Shanks, G. (2000). A Model of ERP Project Implementation. Journal of 

Information Technology, 15, 289–303. 

Parrish, K. (2013). Kinect for Windows, Ubi Turns Any Surface into Touch Screen. 

Pastor, E. (2013). The OTHER Design Thinking | Humantific. In Design Thinkers 

Conference. Toronto, Canada. 

Paton, B., & Dorst, K. (2011). Briefing and reframing: A situated practice. Design Studies, 

32(6), 573–587. 

Patton, M. (1990). Qualitative Evaluation and Research Methods. Qualit. Beverly Hills, CA: 

Sage Publications. 



 

References  290 

Pavlovich, K., & Krahnke, K. (2011). Empathy, Connectedness and Organisation. Journal 

of Business Ethics, 105(1), 131–137. 

Pawar, B. S. (2009). Workplace Spirituality Facilitation: A Comprehensive Model. Journal 

of Business Ethics, 90(3), 375–386. 

Pawlowski, S., Boudreau, M.-C., & Baskerville, R. (1999). Constraints and Flexibility in 

Enterprise Systems : A Dialectic of System and Job. In Americas Conference on 

Information Systems. 

Petchsawang, P., & Duchon, D. (2012). Workplace spirituality, meditation, and work 

performance. Journal of Management, Spirituality & Religion, 9(2), 189–208. 

Peterson, T. M. (2007). Team Performance. Project Management Journal, 38(4), 60–69. 

Petter, S., DeLone, W., & McLean, E. (2008). Measuring information systems success: 

models, dimensions, measures, and interrelationships. European Journal of Information 

Systems, 17(3), 236–263. 

Pink, D. H. (2006). A Whole New Mind: Why Right-Brainers Will Rule the Future. Riverhead 

Trade. 

Pinker, S. (1997). How the Mind Works. W. W. Norton & Company. 

Plattner, H. (2007). Innovation and design at SAP. In Institute of Design Strategy 

Conference. Chicago, IL.: Illinois Institute of Technology. 

Plattner, H., Meinel, C., & Leifer, L. (Eds.). (2010). Design Thinking Understand – Improve 

– Apply. Handbook of clinical neurology (Vol. 99). Berlin: Springer- Verlag Berlin 

Heidelberg. 

Poggenpohl, S., & Sato, K. (Eds.). (2009). Design Integrations: Research and Collaboration. 

Chicago, IL: Intellect Ltd. 



 

References  291 

Pontefract, D. (2013). Flat Army: Creating a Connected and Engaged Organization (Epub). 

John Wiley & Sons. 

Poppendieck, M. (2002, May). Wicked Problems. Software Development Magazine. 

Porter, E., & Lawler, L. (1968). Managerial Attitudes and Performance. Richard D. Irwin, 

Inc.; The Dorsey-Press. 

Pozzebon, M., Titah, R., & Pinsonneault, A. (2006). Combining social shaping of technology 

and communicative action theory for understanding rhetorical closure in IT. 

Information Technology & People, 19(3), 244–271. 

Pressman, R. S. (2009). Software Engineering: A Practitioner’s Approach (7th ed.). 

McGraw-Hill Higher Education. 

Preston, A. M. (1991). The “problem” in and of management information systems. 

Accounting, Management and Information Technologies, 1(1), 43–69. 

Purdy, J. (2014). What Can Design Thinking Offer Writing Studies? College Composition 

and Communication, 65(4), 612–641. 

Ram, J., Corkindale, D., & Wu, M.-L. (2013). Implementation critical success factors (CSFs) 

for ERP: Do they contribute to implementation success and post-implementation 

performance? International Journal of Production Economics, 144(1), 157–174. 

Randall, K. R., Resick, C. J., & DeChurch, L. a. (2011). Building team adaptive capacity: 

the roles of sensegiving and team composition. The Journal of Applied Psychology, 

96(3), 525–40. 

Raturi, P. (2004, October). Experience vs Qualifications. Business Standard, pp. 1–7. New 

Delhi. 



 

References  292 

Rauth, I., Köppen, E., Jobst, B., & Meinel, C. (2010). Design Thinking : An Educational 

Model towards Creative Confidence. In Proceedings of the 1st International 

Conference on Design Creativity (ICDC2010) (pp. 1–8). Kobe, Japan. 

Razzouk, R., & Shute, V. (2012). What Is Design Thinking and Why Is It Important? Review 

of Educational Research, 82(3), 330–348. 

Reckwitz, a. (2002). Toward a Theory of Social Practices: A Development in Culturalist 

Theorizing. European Journal of Social Theory, 5(2), 243–263. 

Reimann, M., & Schilke, O. (2010). Product Differentiation by Aesthetic and Creative 

Design : A Psychological and Neural Framework of Design Thinking. In Design 

Thinking Understand – Improve – Apply (pp. 45–57). 

Reitman, W. (1964). Heuristic Decision Procedures Open Constraints and the Structure of 

Ill-Defined Problems (pp. 282–315). New York: John Wiley & Sons Inc. 

Remington, K., & Pollack, J. (2008). Tools for Complex Projects. Gower. 

Repisky, J. (2014). UX STRAT 2014 Speaker Interview: Matthew Holloway. Retrieved July 

27, 2014, from http://uxstrat.com/blog/ux-strat-2014-speaker-interview-matthew-

holloway/ 

Rezaeenour, J., & Niknam, M. (2013). Enterprise Microblogging tool to increase employee 

participation in organizational knowledge management. Advances in Computer 

Science: An International Journal, 2(2), 44–47. 

Richardson, H., & Robinson, B. (2007). The mysterious case of the missing paradigm: a 

review of critical information systems research 1991-2001. Information Systems 

Journal, 17(3), 251–270. 

Rickards, T., & Moger, S. (2000). Creative Leadership Processes in Project Team 

Development: An Alternative to Tuckman’s Stage Model. British Journal of 

Management, 11(4), 273–283. 



 

References  293 

Riemer, K., Diederich, S., Richter, A., & Scifleet, P. (2011). Tweet Talking - Exploring The 

Nature Of Microblogging At Capgemini Yammer (No. 1837-1744). Sydney. 

Riemer, K., Overfeld, P., Scifleet, P., & Richter, A. (2012). Oh, SNEP! The Dynamics of 

Social Network Emergence - the case of Capgemini Yammer (No. 1837-1744). Sydney. 

Ritchey, T. (2008). Structuring Social Messes with Morphological Analysis. Policy Sciences. 

Rith, C., & Dubberly, H. (2007). Why Horst W. J. Rittel Matters. Design Issues, 23(1), 72–

91. 

Rittel, H. (1987). The Reasoning of Designers. In International Congress on Planning an d 

Design Theory. Boston. 

Rittel, H., Grant, D. P., & Protzen, J. (1984). Second Generation Design Methods. In N. 

Cross (Ed.), Developments in Design Methodology (Reprint, Vol. 1, pp. 317–327). 

Chichester, UK: Wiley & Sons, Inc. 

Rittel, H., & Webber, M. (1973). Dilemmas in a General Theory of Planning. Policy 

Sciences, 4(2), 155–169. 

Robert, J., & Weston, T. (2007). Enterprise resource planning (ERP)—A brief history. 

Journal of Operations Management, 25(2), 357–363. 

Robey, D., Ross, J., & Boudreau, M. (2002). Learning to Implement Enterprise Systems : 

An Exploratory Study of the Dialectics of Change. Journal of Management Information 

Systems, 19(l), 17–47. 

Rockart, J. (1979). Chief executives define their own data needs. Harvard Business Review, 

57, 81–93. 

Rogers, C. R. (1995). A Way of Being. New York: Houghton Mifflin Harcourt. 

Rollinson, D. (2008). Organisational Behaviour and Analysis: An Integrated Approach (4th 

ed.). Pearson Education. 



 

References  294 

Romme, a. G. L. (2003). Making a Difference: Organization as Design. Organization 

Science, 14(5), 558–573. 

Rosenberg, M., & Hovland, C. (1960). Cognitive, Affective, and Behavioral Components of 

Attidudes. In M. Rosenberg, C. Hovland, W. McGuire, R. Abelson, & J. Brehm (Eds.), 

Attitude Organization and Change: An Analysis of Consistency among Attitude 

Components (pp. 1–14). New Haven, Connecticut: Yale University Press. 

Roth, G. L., & Senge, P. M. (1995). From Theory to Practice : Research Territory , Processes 

and Structure at the MIT Center for Organizational Learning. Sloan Management 

Review, (1990), 1–14. 

Rowe, P. G. (1987). Design Thinking. Cambridge: The MIT Press. 

Rowley, J. (2002). Using Case Studies in Research. Management Research News, 25(1), 16–

27. 

Royalty, A., Oishi, L. N., & Roth, B. (2014). Acting with Creative Confidence : Developing 

a Creative Agency Assessment Tool. In L. Leifer, H. Plattner, & C. Meinel (Eds.), 

Design Thinking Research: Building Innovation Eco-Systems. Cham: Springer 

International Publishing. 

Rylander, A. (2009). 25th EGOS Colloquium. In Exploring Design Thinking As a Pragmatist 

Inquiry. Barcelona: European Group for Organizational Studies. 

Saif, S. K., Nawaz, A., Jan, F. A., & Khan, M. I. (2012). Synthesizing the Theories of Job-

Satisfaction Across the Cultural/Attitudinal Dementions. Interdisciplinary Journal of 

Contemporary Research in Business, 3(9), 1382–1396. 

Salama, A. (2004). Search Author Index. In Proceeding of Second Conference on 

Administrative Sciences (pp. 1–12). Dhahran: King Fahd University of Petroleum and 

Minerals. 



 

References  295 

Saldaña., J. (2011). Fundamentals of Qualitative Research. New York: Oxford University 

Press. 

SAP AG. (2008). Accelerated SAP 3.6. Retrieved August 13, 2013, from 

https://websmp205.sap-ag.de/asap 

SAP AG. (2014). Look into – and across – your enterprise with 3D visualization software. 

Retrieved November 25, 2014, from http://www.sap.com/solution/lob/r-and-

d/software/product-visualization/index.html 

Saren, M., Harwood, T., Ward, J., & Venkatesh, A. (2013). Marketing beyond the frontier? 

Researching the new marketing landscape of virtual worlds. Journal of Marketing 

Management, 29(13-14), 1435–1442. 

Sarker, S. (2000). Toward A Methodology For Managing Information Systems 

Implementation: A Social Constructivist Perspective. Informing Science, 3(4). 

Sauer, C. (1993). Why information systems fail: a case study approach. Alfred Waller. 

Sawyer, K. (2008). Group Genius: The Creative Power of Collaboration. New York: Basic 

Books. 

Schatzki, T. R. (2001). Introduction Practice theory. In T. R.Schatzki, K. K. Cetina, & E. 

von Savigny (Eds.), The Practice Turn in Contemporary Theory (1st ed., pp. 10–23). 

London: Routledge. 

Schein, E. H. (1984). Coming to a New Awareness of Organizational Culture. Sloan 

Management Review, 25(2), 3–16. 

Schmitt, R. (2014). Dealing with Wicked Issues : Open Strategizing and the Camisea Case 

Dealing with Wicked and the Camisea Issues : Open Strategizing. Journal of Business 

Ethics, 96(2010), 11–19. 



 

References  296 

Schnell, T., Höge, T., & Pollet, E. (2013). Predicting meaning in work: Theory, data, 

implications. The Journal of Positive Psychology, 8(6), 543–554. 

Schniederjans, D., & Yadav, S. (2013). Successful ERP implementation: an integrative 

model. Business Process Management Journal, 19(2), 364–398. 

Schön, D. A. (1983). The Reflective Practitioner: How Professionals Think in Action (1st 

ed.). Basic Books. 

Schön, D. A. (1988). Designing: Rules, types and words. Design Studies, 9(3), 181–190. 

Schön, D. A. (1991). Designing as Reflective Conversation with the Materials of a Design 

Situation. In Artificial Intelligence in Design. Edinburgh. 

Seddon, P. (1997). A Respecification and Extension of the DeLone and McLean Model of 

IS Success. Information Systems Research, 8(3). 

Seiler, S., Lent, B., Pinkowska, M., & Pinazza, M. (2012). An integrated model of factors 

influencing project managers’ motivation — Findings from a Swiss Survey. 

International Journal of Project Management, 30(1), 60–72. 

Seitamaa-hakkarainen, P., & Hakkarainen, K. (2001). Composition and construction in 

experts’ and novices’ weaving design. Design Studies, 22, 47–66. 

Semmelhack, P. (2013). Social Machines: How to Develop Connected Products That 

Change Customers’ Lives. John Wiley & Sons. 

Sessions, R. (2009). The Problem With Standish. Retrieved from 

http://simplearchitectures.blogspot.com/2009/10/problem-with-standish.html 

Sevaldson, B. (2011). GIGA-Mapping : Visualisation For Complexity And Systems 

Thinking In Design. In Nordic Design Research Conference. Helsinki. 

Shanks, D. (1996). Learning and Memory. In D. Green (Ed.), Cognitive Science: An 

Introduction (pp. 276–309). Oxford: Blackwell Publisher Ltd. 



 

References  297 

Sharp, H., Baddoo, N., Beecham, S., Hall, T., & Robinson, H. (2009). Models of Motivation 

in Software Engineering. Information and Software Technology, 51(1), 219–233. 

Sherman, S., & Fazio, R. (1983). Parallels Between Attitudes and Traits as Predictors of 

Behavior. Journal of Personality 51, 51(3), 304–345. 

Siau, K., & Messersmith, J. (2003). Analyzing ERP Implementation at a Public University 

Using the Innovation Strategy Model. International Journal of Human-Computer 

Interaction, 16(1), 57–80. 

Simon, H. (1945). Administrative Behaviour (1st ed.). New York.: The Free Press. 

Simon, H. (1969). The Sciences of the Artificial (3rd ed.). London: The MIT Press. 

Simon, H. (1973). The Structure of Ill Structured Problems. Artificial Intelligence, 4(3-4), 

181–201. 

Smiciklas, M. (2012). The Power of Infographics: Using Pictures to Communicate and 

Connect with Your Audiences. Indianapolis, Indiana: Que Publishing. 

Smith, G. (2001). Group Development : A Review of the Literature and a Commentary on 

Future Research Directions. Group Facilitation-Special Issue on Group Development, 

(3). 

Smyth, L. (2012). Escalation and Mindfulness. Negotiation Journal, 28(1), 45–72. 

Smyth, R. (2001). Challenges to Successful ERP Use [Research in Progress]. In The 9th 

European Conference on Information Systems (pp. 1227–1231). 

Soja, P. (2006). Success factors in ERP systems implementations: Lessons from practice. 

Journal of Enterprise Information Management, 19(4), 418–433. 

Soja, P. (2008). Examining the conditions of ERP implementations: lessons learnt from 

adopters. Business Process Management Journal, 14(1), 105–123. 



 

References  298 

Solovyova, I. (2003). Conjecture and Emotion: An Investigation of the Relationship Between 

Design Thinking and Emotional Content. In Design Thinking Research Symposium 6: 

Expertise in Design. Sydney. 

Somers, T., & Nelson, K. (2001). The impact of critical success factors across the stages of 

enterprise resource planning implementations. Proceedings of the 34th Hawaii 

International Conference on System Sciences HICSS. 

Sotirovski, D. (2001). Heuristics for Iterative Software Development. Software, 18(3), 66 – 

73. 

Spencer, C., & Kinninmont, J. (2013). The Arab Spring : the Changing Dynamics of West-

GCC Cooperation. In R. Alcaro & A. Dessì (Eds.), The Uneasy Balance: Potential and 

Challenges of the West’s Relations with the Gulf States (pp. 49–69). Roma: The Istituto 

Affari Internazionali. 

Spender, J. (1996). Organizational knowledge , learning and memory : three. Journal of 

Organizational Change Management, 9(1), 63–78. 

St.Pierre, E. A., & Roulston, K. (2006). The State of Qualitative Inquiry: A Contested 

Science. International Journal of Qualitative Studies in Education, 19(6), 673–684. 

Stake, R. (2010). Qualitative Research: Studying How Thinks Work. New York: The 

Guilford Press. 

Sternberg, R. (1999). Thinking Styles. New York: Cambridge University Press. 

Stevens, M. J., & Campion, M. A. (1994). The Knowledge , Skill , and Ability Requirements 

for Teamwork : lmplica tions for Human Resource Management. Journal of 

Management, 20(2), 503–530. 

Suchman, L. (2006). Human–Machine Reconfigurations: Plans and Situated Actions (2nd 

ed.). Lancaster: Cambridge University Press. 



 

References  299 

Sun, A. Y. T., Yazdani, A., & Overend, J. D. (2005). Achievement assessment for enterprise 

resource planning (ERP) system implementations based on critical success factors 

(CSFs). International Journal of Production Economics, 98(2), 189–203. 

Sutton, J. (2000). Porous Memory and the Cognitive Life of Things. In D. Tofts, A. Jonson, 

& A. Cavallaro (Eds.), Prefiguring Cyberculture: An Intellectual History (pp. 130–

140). Cambridge, MA: The MIT Press. 

Taylor, D. (2011). Lessons for brand success from Big Blue: IBM at 100 years old. Central 

Penn Business Journal, 27(30), 11. 

Taylor, J. R., & Van Every, E. J. (2000). The Emergent Organization: Communication as Its 

Site and Surface. Lawrence Erlbaum Associates. 

Taylor, S., & Todd, P. (1995). Understanding Information Technology Usage : A Test of 

Competing Models. 148 Information Systems Research, 6(2), 144–176. 

Teddlie, C., & Tashakkori, A. (2011). Mixed Methods Research: Contemporary Issues in an 

Emerging Field. In N. Denzin & Y. Lincoln (Eds.), The SAGE Handbook of Qualitative 

Research (4th ed., pp. 285–299). Thousand Oaks, CA: SAGE. 

The Standish Group. (2009). CHAOS Summary 2009. Chaos. 

The Standish Group. (2014). Big Bang Boom. 

Tonkinwise, C. (2011). A taste for practices: Unrepressing style in design thinking. Design 

Studies, 32(6), 533–545. 

Tracy, S. J. (2013). Qualitative Research Methods: Collecting Evidence, Crafting Analysis, 

Communicating Impact. London: Wiley-Blackwell. 

Triandis, H. C. (1971). Attitude an Attitude Change. New York: John Wiley & Sons. 

Tuckman, B. W. (2001). Developmental Sequence in Small Groups. Group Facilitation-

Special Issue on Group Development, (3), 66–81. 



 

References  300 

Tudor, K. (2011). Understanding Empathy. Transactional Analysis Journal, 41(1), 39–57. 

Tufte, E. R. (1990). Envisioning Information. Cheshire, Connecticut: Graphics Press. 

Umble, E. J., Haft, R. R., & Umble, M. M. (2003). Enterprise Resource Planning Systems: 

A Review of Implementation Issues and Critical Success Factors. European Journal of 

Operational Research, 146(2), 241–257. 

Vangundy, A. B. (2005). The Care and Framing of Strategic Innovation Challenges. 

Vanwynsberghe, R., & Khan, S. (2007). Redefining Case Study. International Journal of 

Qualitative Methods, 6(June). 

Vascellaro, J. (2009). The End of the Email Era. Retrieved November 13, 2013, from 

http://online.wsj.com/news/articles/SB10001424052970203803904574431151489408

372#printMode 

Veil, C., & Turner, J. R. (2002). Group Efficiency Improvement : How to Liberate Energy 

in Project Groups. International Journal of Project Management, 20, 137–142. 

Vemuri, S., Schmandt, C., & Bender, W. (2006). iRemember : a Personal , Long-term 

Memory Prosthesis. In Proceedings of the 3rd ACM workshop on Continuous archival 

and retrival of personal experences (pp. 65–74). 

Verganti, R. (2009). Design Driven Innovation: Changing the Rules of Competition by 

Radically Innovating What Things Mean. Harvard Business Press. 

Viljoen, N. M., & van Zyl, H. M. (2009). Applying Design Thinking Concepts to Rejuvenate 

the Discipline Of Operations Research/Management Science. 

Visciola, M. a. (2003). Search types and context of use in the semantic Web. In Fourth 

International Conference on Web Information Systems Engineering (WISE’03) (pp. 

269–274). IEEE. 

Visser, W. (2009). Design: one, but in different forms. Design Studies, 30(3), 187–223. 



 

References  301 

Volkoff, O. (1999). Using the Structurational Model of Technology to Analyze an ERP 

Implementation. In Americas Conference on Information Systems (pp. 235–237). 

Association for Information Systems. 

Vom Brocke, J., Simons, A., Niehaves, B., Riemer, K., Plattfaut, R., & Cleven, A. (2009). 

Reconstructing the giant. In 17th European Conference on Information Systems (ECIS) 

(pp. 3227–3251). Verona. 

Wagner, E., Scott, S., & Galliers, R. (2006). The creation of “best practice” software: Myth, 

reality and ethics. Information and Organization, 16(3), 251–275. 

Wagner, J. A., & Hollenbeck, J. R. (2010). Organizational Behavior: Securing Competitive 

Advantage. New York: Routledge. 

Waks, L. J. (2001). Donald Schon ’ s Philosophy of Design and Design Education. 

International Journal of Technology and Design Education, 11, 37–51. 

Walster, E. H., Hatfield, E., Walster, G. W., & Berscheid, E. (1978). Equity: theory and 

research. Allyn and Bacon. 

Wang, E., Shih, S., Jiang, J., & Klein, G. (2008). The consistency among facilitating factors 

and ERP implementation success: A holistic view of fit. Journal of Systems and 

Software, 81(9), 1609–1621. 

Watanabe, C. (2004). Creating a firm self-propagating function for advanced innovation-

oriented projects: lessons from ERP. Technovation, 24(6), 467–481. 

Watson, G. (2010). Breaking from the Pack. Quality Progress. 

Weber, E. P., & Khademian, A. M. (2008). Wicked Problems , Knowledge Challenges , and 

Collaborative Capacity Builders in ... Public Administration Review, 68(2), 334–349. 



 

References  302 

Wegner, D. (1996). Transactive Memory: A Contemporary Analysis of the Group Mind. In 

T. Manstea & M. Hewstone (Eds.), The Blackwell Encyclopedia of Social Psychology 

(pp. 185–208). Wiley-Blackwell. 

Wei, C., Chien, C., & Wang, M. (2005). An AHP-based approach to ERP system selection. 

International Journal of Production Economics, 96(1), 47–62. 

Weick, K. (1991). The Nontraditional Quality of Organizational Learning. Organization 

Science, 2(1), 116–124. 

Weick, K. (2009). Making Sense of the Organization (2nd ed.). West Sussex, UK: John 

Wiley & Sons. 

Weick, K., Sutcliffe, K., & Obstfeld, D. (1999). Organizing for High Reliability: Processes 

of Collective Mindfulness. In R. S. Sutton & B. M. Staw (Eds.), Research in 

Organizational Behavior (Vol. 1, pp. 81–123). Stanford: JAI Press. 

Weightman, J. (1999). Group working. In Introducing Organisational Behaviour. London: 

Longman. 

Weimann, P., Hinz, C., Scott, E., & Pollock, M. (2010). Changing the Communication 

Culture of Distributed Teams in a World Where Communication is Neither Perfect nor 

Complete. The Electronic Journal Information Systems Evaluation Volume, 13(2), 187–

196. 

Weinberg, G. (2001). An Introduction to General Systems Thinking (Wiley series on systems 

engineering & analysis) (25 Anv.). New York: Dorset House. 

Wexler, M. N. (2009). Exploring the moral dimension of wicked problems Ã. International 

Journal of Sociology, 29, 531–542. 

Wheatley, M., & Kellner-Rogers, M. (1996a). A Simpler Way. San Francisco, CA: Berrett-

Koehler Publishers. 



 

References  303 

Wheatley, M., & Kellner-Rogers, M. (1996b). A simpler way. Executive Excellence, 13(9), 

6. 

Whiteley, N. (2005). The Digital Age : the Fourth Machine Age. In Second International 

Symposium for Theory and Design in the Digital Age. Grožnjan. 

Willis, J. W. (2007). Foundations of Qualitative Research. Foundations of Qualitative 

Research: Interpretive and Critical Approaches. London: Sage Publications. 

Wilson, F. (2010). Organizational Behaviour and Work: A Critical Introduction. New York: 

Oxford University Press. 

Wilson, T., Lindsey, S., & Schooler, T. (2000). A Model of Dual Attitudes. Psychological 

Review, 107(1), 101–26. 

Wing, W. C. (2011). ERP Implementation in China: Success Indicators and Critical Success 

Factors in Chinese Telecom SOEs from the Project Management Perspective. City 

University of Hong Kong. 

Wispe, L. (1990). History of the Concept Empathy. In N. Eisenberg & J. Strayer (Eds.), 

Empathy and Its Development (pp. 17–37). Cambridge: CUP Archive. 

Wolcott, H. (2009). Writing Up Qualitative Research (3rd ed.). New York: SAGE. 

Wood, B. (2012). Why Use the SAP ASAP Methodology? Retrieved October 8, 2013, from 

http://www.r3now.com/why-use-the-sap-asap-methodology/ 

Woodside, A. G. (2010). Case Study Research: Theory, methods, practice. Bingley: Emerald 

Group Publishing Limited. 

Wu, J., Shin, S., & Heng, M. (2007). A methodology for ERP misfit analysis. Information & 

Management, 44(8), 666–680. 

Wu, J., & Wang, Y. (2006). Measuring KMS success: A respecification of the DeLone and 

McLean’s model. Information & Management, 43(6), 728–739. 



 

References  304 

Wynn, D., & Williams, C. K. (2012). Principles for Conducting Critical Realist Case Study 

Research in IS. MIS Quarterly, 36(3), 787–810. 

Yan, H. Sen, & Jiang, J. (1999). Agile Concurrent Engineering. Tegrated Manufacturing 

Systems, 10(2), 103–112. 

Yang, C., Yen, J., & Liu, J. (2014). Social Intelligence and Technology. IEEE Intelligent 

Systems, 29(2), 5–8. 

Yang, L.-R., Huang, C.-F., & Wu, K.-S. (2011). The association among project manager’s 

leadership style, teamwork and project success. International Journal of Project 

Management, 29(3), 258–267. 

Yeh, Y. (2003). Team Composition , Learning Behaviors and ERP Implementation 

Effectiveness. In First Workshop on Knowledge Economy and Electronic Commerce 

(pp. 420–428). Chungli, Taiwan. 

Yeo, K. T. (2002). Critical failure factors in information system projects. International 

Journal of Project Management, 20(3), 241–246. 

Yin, R. (2003). Case Study Research: Design and Methods (3rd ed.). Thousand Oaks: Sage 

Publications. 

Yin, R. (2009). Case Study Research: Design and Methods (4th ed.). Thousand Oaks: Sage 

Publications. 

Yin, R. (2011). Qualitative Research from Start to Finish. London: The Guilford Press. 

Žabjek, D., Kovacic, A., & Štemberger, M. I. (2009). The influence of business process 

management and some other CSFs on successful ERP implementation. Business 

Process Management Journal, 15(4), 588–608. 

Zaccaro, S. J., & Dirosa, G. A. (2012). The processes of team staffing: A review of relevant 

studies. In G. P. Hodgkinson & J. K. Ford (Eds.), International Review of Industrial 



 

References  305 

and Organizational Psychology (pp. 197–229). Chichester, UK: John Wiley & Sons, 

Ltd. 

Zachariadis, M., Scott, S., & Barrett, M. (2010). Exploring critical realism as the theoretical 

foundation of mixed-method research: evidence from the economics of IS innovations. 

Cambridge. 

Zafeiropoulos, I., Metaxiotis, K., & Askounis, D. (2005). Dynamic risk management system 

for the modeling, optimal adaptation and implementation of an ERP system. 

Information Management & Computer Security, 13(3), 212–234. 

Zalesny, M. D., & Farace, R. V. (1987). Traditional versus open office setting: a comparison 

of sociotechnical, social, relations and symbolic meaning perspectives. Academy of 

Management Journal, 30(2), 240–259. 

Zaurrini, G. (2011). Taking The Long View to SAP Value. Montreal. 

Zdrahal, Z. (2007). The Role of Knowledge in Design Problems. In 18th International 

Conference on Database and Expert Systems Applications (pp. 884–894). Springer- 

Verlag Berlin Heidelberg. 

Zeidan, F., Johnson, S. K., Diamond, B. J., David, Z., & Goolkasian, P. (2010). Mindfulness 

meditation improves cognition: evidence of brief mental training. Consciousness and 

Cognition, 19(2), 597–605. 

Zha, Z., Yang, L., Mei, T., Wang, M., & Wang, Z. (2009). Categories and Subject 

Descriptors. In ACM International Conference on Multimedia (pp. 15–24). Beijing, 

China. 

Zhang, J., Qu, Y., Cody, J., & Wu, Y. (2010). A Case Study of Micro-blogging in the 

Enterprise : Use , Value , and Related Issues. In Proceedings of ACM CHI 2010 

Conference on Human Factors in Computing Systems (pp. 123–132). 



 

References  306 

Zhao, D., & Rosson, M. B. (2009). How and Why People Twitter : The Role that Micro-

blogging Plays in Informal Communication at Work. In ACM 2009 international 

conference on Supporting group work (pp. 243–252). ACM Press. 

Zhou, L., Vasconcelos, A., & Nunes, M. (2008). Supporting decision making in risk 

management through an evidence-based information systems project risk checklist. 

Information Management & Computer Security, 16(2), 166–186. 

Zimmerman, J., Stolterman, E., & Forlizzi, J. (2010). An Analysis and Critique of Research 

through Design: towards a formalization of a research approach. In Proc. DIS 2010 (pp. 

310–319). Aarhus, Denmark: ACM Press. 

 

 




