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Abstract. Digital disruption is the phenomenon when established businesses 
succumb to new business models that exploit emerging technologies. Futurists 
often make dire predictions when discussing the impact of digital disruption, for 
instance that 40% of the Fortune 500 companies will disappear within the next 
decade. The digital disruption phenomenon was already studied two decades 
ago when Clayton Christensen developed a Theory of Disruptive Innovation, 
which is a popular theory for describing and explaining disruption due to tech-
nology developments that had occurred in the past. However it is still problem-
atic to understand what is necessary to avoid disruption, especially within the 
context of a sustainable society in the 21st century. A key aspect we identified is 
the behavior of non-mainstream customers of an emerging technology, which is 
difficult to predict, especially when an organization is operating in an existing 
solution space. In this position paper we propose complementing the Theory of 
Disruptive Innovation with design thinking in order to identify the performance 
attributes that encourage the unpredictable and unforeseen customer behavior 
that is a cause for disruption. We employ case-based scenario analysis of higher 
education as evaluation mechanism for our extended disruptive innovation theo-
ry. Our position is that a better understanding of the implicit and unpredictable 
customer behavior that cause disruption due to additional performance attrib-
utes (using design thinking) could assist organizations to pre-empt digital dis-
ruption and adapt to support the additional functionality. 

Keywords: Digital Disruption, Design Thinking, Theory of Disruptive Innova-
tion 

1 Introduction 

Digital disruption was coined in the early 1980 to describe the phenomenon of 
failed companies such as Kodak that unexpectedly failed due to digitization and 
emerging technologies. The irony of this specific case is that Kodak developed the 
first digital camera that digitized photography but failed to capitalize on the technolo-
gy that lead to their eventual closing down [1]. A similar case is that of the Smith-
Corona typewriter company that was established in 1886 [2].  Smith-Corona was well 
positioned as a typewriter technology leader during the eighties when personal com-
puters were introduced, for instance, introducing a cartridge ribbon in 1973 that elim-
inated the annoying problem of ink-stained fingers when replacing the inked ribbon 
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[2]. Smith-Corona failed to capitalize on the developments in word processing and 
viewed the personal computer market as a rival technology that they could counter 
with continued improvements in typewriter technology. This strategy lead to their 
demise about 20 years later when they were bought over by a private company during 
their second bankruptcy and ceased manufacturing of all typewriters [2]. 

The cases described are of companies that were large, well-managed and well posi-
tioned as technological leaders, however, they became victims of technological de-
velopments that created new customer bases and eroded their market share. This phe-
nomenon was named in the 90’s by Bower and Christensen in Disruptive Technolo-
gies: Catching the Wave [3] and The Innovator’s Dilemma [4]. The original work 
subsequently developed into the Theory of Disruptive Innovation (TDI), which still 
remains one of the most significant theories regarding disruption two decades later [4, 
5]. A key observation of DTI is that companies focus on their most-demanding main-
stream customers as their most important sources of revenue, and this cause them to 
ignore emerging technologies1 due to relative performance that does not satisfy the 
needs of these mainstream customers [3]. Mainstream customers demand better per-
formance and therefore often oppose emerging innovations in favour of developments 
in existing technologies. In addition, company structures are built to support profit 
value networks and eliminate risk, and such value networks disregard emerging inno-
vations representing risk and low profits. In the case of Kodak, digital photos could 
not match the quality of chemically developed photos for a while. In the case of 
Smith-Corona, large companies had typist pools with typists extremely capable on 
manual typewriters who regarded word processors as cumbersome and difficult to 
operate because, for example, a printer had to be installed before a typed document 
could be produced. However, in both cases the emerging innovations had additional 
functionality important to non-mainstream customers, which resulted in a fast 
growing adoption and new businesses that could refine the innovations until the 
performance matched those of the existing technologies. At this point and in spite of 
all the original opposition, the mainstream customer base typically abandoned 
existing technologies in favour of the emerging innovations causing disruption of the 
market and failure of the companies that was hooked into existing technologies [3–6].  

Whilst TDI is useful in understanding disruption in retrospect, the impact of dis-
ruption is devastating and there is a need to develop such insights into disruption that 
it is possible to at least pre-empt full blown disruption that causes organizations to 
fail. This need is identified by scholars of disruptive innovations [5, 7, 8] and some of 
the more recent work on the TDI such as Disruptive Strategy attempts to address this 
challenge by assisting existing organizations to develop strategies for growth [5, 9]. 
However, we suggest that strategies that emerge from existing structures and value 
networks do not address the core challenges of disruption because it ignores the un-
predictable behavior of low-profit adopter of a new technology with new functionali-
ties. The investment, structures and legacy of organizations maintaining existing 
technology and functionality would still impede their capability to recognize and ad-
dress disruptive innovations because they operate within an existing solution space. 

 
1 The recent work on Christensen’s theory replaced the term technology with innovation. 
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Existing value networks has as core focus solving the explicit need of customers using 
sustaining innovations based on existing solutions. Disruptive innovations also solve 
the customer needs, but not as effective and what ultimately lead to rapid adoption of 
disruptive innovations, is the additional functionality that the low-demand users find 
particularly useful. This additional functionality is mostly implicit, causing unpredict-
able customer behavior and emerges with adoption of the innovation. The purpose of 
our work is to identify this additional functionality (represented by performance at-
tributes in TDI) through design thinking.  

An example that illustrates this adoption behavior is a known scholar that used 
several typewriters in addition to being an early adopter of a personal computer. 
When explicitly asked how he would generate his scientific reports, he stated that he 
typed them. However, the additional functionality provided by word processing pro-
grams such as the ability to easily correct mistakes and store digital versions of doc-
uments that could serve as a basis for further work at a later stage, lured him into 
using a word processor as a primary writing tool. This was an implicit choice and was 
never explicitly stated; he never got rid of his typewriters even after word processors 
were the status quo. What this case illustrates is that it is precarious to focus on what 
customers explicitly express as they would probably state the status quo. Discussing 
disruption within the context of the key solution space functionality (i.e. writing in the 
age of typewriters) would not necessarily expose the implicit user needs fulfilled by 
the additional functionality of disruptive innovations. We therefore investigated alter-
native mechanisms that promote an explicit focus on unpredictable, implicit user be-
havior decoupled from the existing status quo and solution space. Design thinking, 
especially given recent developments within IS, represents such a paradigm [10].  
Design thinking is a human-centered method that adopts the principle that ‘innovation 
is made by humans for humans’ and it focuses on understanding the human before 
thinking solution [10, 11], which is relevant to this study where focusing on existing 
solutions are part of the factors that were identified as contributing to disruption ac-
cording to the TDI. We need to understand implicit customer needs and behavior 
without the solution space, and design thinking is appropriate for this as solution de-
sign only enter quite late into design thinking methodologies [12]. 

In this paper we report on initial work that use design thinking with the Theory of 
Disruptive Innovation in order to work towards an extended TDI. We propose that an 
understanding of implicit human needs and behavior due to additional performance 
attributes through design thinking could potentially expose why a disruptive innova-
tion would be rapidly adopted. We used case-based scenario analysis as an evaluation 
method of the extended TDI. The remainder of this paper is structured as follows: the 
next sections provides background on TDI and design thinking, followed by section 4 
that describes extending TDI with design thinking. Section 5 introduces cased-based 
scenario analysis as evaluation while the final section concludes. 

2 Theory of Disruptive Innovation 

The Theory of Disruptive Innovation (TDI) (Figure 1) is the core work of Christensen 
that focuses specifically on disruption caused by innovation, in contrast to the work 
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on theories of digital innovation [13, 14]. TDI as described originally uses hard disk 
performance to differentiate between sustaining and disruptive technologies given 
performance trajectories. The Y-axis depicts a performance attribute [4].  Sustaining 
technologies maintain a steady rate of improvement that gives customers better per-
formance on existing attributes. In contrast, disruptive technologies originally perform 
much worse on the key existing attribute (so they have a low value on the Y-axis) but 
they provide a different set of attributes [3, 4, 15]. Christensen’s theory subsequently 
states that mainstream customer adoption of a technology requires high performance 
on key attributes, and because companies are structured to prioritize delivery to main-
stream customers (or are ‘held captive’ by their best customers), they disregard low-
profit customers that adopt low performance (potentially disruptive) technologies. A 
disruptive technology delivers on another set of attributes, which results in rapid 
adoption and subsequent growth with regards to performance on key performance 
attributes until it outperforms the existing sustaining technology. At this point the 
mainstream customer base abandons the existing technology and adopt the disruptive 
innovation resulting in the disruption of the company with the focus on the sustaining 
technology [3, 4, 15]. 

 
Figure 1: The Disruptive Innovation Model (based on versions from [4, 5, 7, 15]2) 

Later developments of TDI proposed refinements of the model as basis for a 
framework on disruptive innovation and the notion of technology is incorporated into 
innovation [5, 15]. Most of this work favors strategies and frameworks for companies 
to detect and manage disruption, as well as mechanisms that could be used to struc-
ture or reorganize companies for optimum disruptive growth [7, 9, 16]. An observa-

 
2 Several versions of the model have been published [4, 5, 7, 15]. Disruption is depicted linear-

ly but with different gradients and even sometimes as an exponential curve. In some latter 
versions a ‘different measure of performance’ is depicted on a third axis (Fig 2-3 p.44 [7]) 
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tion of TDI is that the model used as basis for discussion (refer to Figure 1) is often 
ambiguous. The trajectories initially indicate technology growth but are afterwards 
used to describe customer adoption and demand. This might lead to misinterpretation, 
which is the bases of some of the critique against the theory [17]. Some critics claim 
that the theory is outdated or that the cases on which the theory was based, such as 
disk drives, are selective. Others claim that disruption itself is a vague concept not 
well defined, and that the theory does not provide a satisfactory explanation thereof 
[18–20]. However, proponents of TDI insist that it remains one of the basis theories 
that explains disruption even though it is acknowledged that refinements, specifically 
with regards to the capability to pre-empt disruption, are necessary [8, 21]. The work 
reported on in this paper supports this research agenda and propose that understanding 
the human needs and behavior that drives adoption of an innovation is a significant 
indicator of its possibility to disrupt. We also propose that these needs are implicit and 
unpredictable, and therefore not readily distinguishable using established market 
analysis or requirements engineering (RE) techniques, especially ones that 
acknowledge an existing solution space or are bound to the status quo.  Even though 
social goals or emotional goals are recognized and integrated into established RE 
techniques [22], these techniques have as basis approaches already working towards 
specific solutions. We adopt the position that any strategies that is based in existing 
solutions spaces and organizational structures do not address the core aspects of dis-
ruption. The focus on existing solutions and legacy functionality of existing organiza-
tions impedes their capability to recognize disruptive innovations with additional 
functionality that address implicit needs and behavior of emerging customers. We 
therefore do not attempt to augment ongoing work on DTI but propose a human cen-
tered approach that understands what human needs and behavior drive the rapid adop-
tion of disruptive technologies. This is in line with the sentiment expressed by Yu and 
Hang [21] on future DTI research in that a question of ‘tremendous interest’ remains 
‘how to find emerging markets and understand the needs of new customers’.  We 
identified design thinking as such a human centered approach because it emphasizes 
the understanding of human needs and behavior before proposing any solution. 

3 Design Thinking 

Design thinking refers to a process of creating artifacts through creation, prototyp-
ing, feedback and redesign. What distinguishes design thinking from other creative 
approaches, is its open-ended, often playful explorations “leading to solutions that 
avoid decisions and combines best possible choices” [12] (p.336). This is in contrast 
to science and engineering where the design process is precise and repeatable within 
strict scientific boundaries, focusing on finding solutions [23].   

Different design thinking methods exist but all center on the user and understand-
ing the user with empathy [10]. Gasparini [24] considers empathy as an emotional 
response (one feels what others feel) and cognitive response (one understand what 
others experience from their perspective). Both these types of empathy inform design 
thinking.  An emotional feeling can be transformed into an attribute whereas certain 
approaches can be used to foster cognitive empathy of designers. He furthermore 
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shows how cognitive empathy can be gained by using ‘experience prototyping’, for 
example to understand the everyday challenges and feelings of a person that use a 
wearable medical device.  This understanding implies more than just what a user says, 
but focus more on user needs and what a user does. For example, the International 
Standards Organization proposes a methodology that uses design thinking as starting 
point for requirements discovering and specification [23]. Hehn et al. [25] also shows 
promising results from the combination of design thinking and RE approaches when 
creating innovative software systems. Given digitization and digital disruption several 
advocates of design thinking believes that the focus on the user and really understand-
ing user needs and motivation within complex and messy environments at least pro-
vides some measures to address the associated challenges. 

A well known design thinking method, the Stanford d.School Design Thinking 
method, starts with a comprehensive empathy mode that has as core goal establishing 
empathy with the user without any bias towards specific solutions [25]. The empathy 
mode then flows into a define mode that precisely describing a problem with insight 
and preserving the emotion and need but without a considering any solution [26]. An 
example of a result of the define mode is a set of user statements of the form [USER] 
needs to [User’s NEED] because [INISGHT] [27]. After the define mode, the method 
proposes the ideate mode, which is the mode that for the first time considers solu-
tions, but the intent is to suggest “radical design alternatives” by “going wide” rather 
than focusing on a specific solution, followed by prototyping and testing modes. 
However, in contrast to known development methods, the prototyping and testing 
modes has as main purpose understanding and refining user needs, and not as such 
providing solutions. As stated, we believe that understanding user needs without any 
presupposed and existing solutions is core towards understanding disruption because 
user needs are the driving force for the adoption of emerging disruptive innovations. 

4 Design Thinking and The Theory of Disruptive Innovation  

By focusing on additional functionality of disruptive innovations, we complement the 
Theory of Disruptive Innovation in two ways: 1) Extending the performance attribute 
(PA) that serves as the basis of the theory by adding functionality performance values; 
and 2) using design thinking to determine existing and additional functionality per-
formance values through the identification of implicit and explicit user needs. 

We propose this complement as the first step to the development of a Theory of 
Disruptive Innovation that is pre-emptive in nature, and not just explanatory. 

4.1 Extending the Performance Attribute of the Theory of Disruptive 
Innovation 

As discussed, performance serves as the basis of TDI. The performance attribute 
(PA) is depicted on the Y-axis of all the models of the theory as rendered in Figure 1 
and is used to differentiate between sustaining and disruptive innovations, as well as 
the adoption behavior of mainstream or emerging customers. The current applications 
of the theory focus on assisting existing companies with identifying and managing 
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innovations in order to sustain growth. We claim that strategies within existing para-
digms and solutions impede the capability to recognize and address disruptive innova-
tions because the additional functionality that the low-demand users find particularly 
useful emerges with the rapid adoption of the innovation. 

Even though the performance attribute (PA) is key to DTI, limited in-depth inves-
tigations into what is meant with performance exist. When TDI centered around a 
single technology such as disk drives, performance was disk drive capacity [3]. How-
ever, when the innovation is Uber, performance is vaguely defined [15]. We argue 
that the vague meaning of this performance attribute leads to most disagreements 
about the nature of disruption, the value of the theory or critique against the theory, as 
well as the capability to pre-empt disruption. 

A scrutiny of the PA discussions indicates that the performance is always men-
tioned within context of a functionality that responds to a specific user need. A dis-
ruptive innovation is described as an innovation that provides additional functionality 
(or as described as ‘different measures of performance’ (Fig 2-3 p.44 [7]). We there-
fore propose that the Performance Attribute (PA) implies a sum of a set of basis func-
tionality performance values (𝑓) and the sum of a set of additional functionality per-
formance values (𝑓$): 	𝑃𝐴	 → 	 {𝑓* +	𝑓,+,… ,+𝑓/} +	{𝑓*$ + 𝑓,$, … ,+𝑓1$ }  

A functionality performance value is defined as a response to a user need for ex-
ample the speed-of-typing. When the innovation is sustaining, there would necessarily 
be no or few additional functionality performance for example 𝑃𝐴	 → 	 {𝑓* +	𝑓,}	 
where f1 may be the speed of typing and f2 the size of the typewriter and when both 
have high values, the position on the Y-axis is high). When an innovation is disrup-
tive, there are several additional functionality performance values (𝑓$). Originally the 
sum of the values would be low as the innovation is not mature, but the combination 
of values are attractive enough for adoption by a large community of users. The inno-
vation necessarily see rapid adoption from the community of users that find the addi-
tional functionality attractive resulting in PA rapidly growing as the sum of the differ-
ent additional functionality performance values each increase until the determining 
functionalities are of sufficient value to disrupt existing innovations. 

In order to determine functionality performance values (both basic and additional), 
it is necessary to understand user needs, and therefore we extend the performance 
attribute of TDI with design thinking as discussed in the next section. 

4.2 Determining Functionality Performance Values through Design Thinking 

The predominant publications on TDI starts with discussions on the difference be-
tween sustaining and disruptive innovations by referring to its performance, and sub-
sequently discuss customer adoption of these innovations, including how additional 
functionality or different performance attributes lead to disruptive innovations. Inno-
vator’s Solution states that being more predictable does not “entail learning to predict 
what individuals might do. Rather, it comes from understanding the forces that act 
upon the individuals involved in building businesses”.  The remainder of the work 
then focuses on individuals within businesses and presents several strategies for com-
panies to innovate and grow based on the theory. 
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We propose that existing company structures that are representative of a specific 
solution space or paradigm prohibits its participants to effectively detect the different 
disruptive customer behavior that are the result of additional functionality of disrup-
tive innovations. We suggest that the additional, often implicit and unspoken user 
needs that disruptive innovations address are core to understanding, and therefore pre-
empting, disruptive innovations. Because these user needs are implicit and unknown, 
we employ solution independent design thinking that focus on thoroughly understand-
ing the user through empathy. Using the extended Performance Attribute in the previ-
ous section  
(𝑃𝐴	 → 	 {𝑓* +	𝑓,+,… ,+𝑓/} +	{𝑓*$ + 𝑓,$, … ,+𝑓1$ })	 we therefore propose the follow-
ing steps: 

1) Determine the context of the innovation and determine the basis functionality 
of the innovation (e.g. typing).  

2) Determine the set of basis functionality performance values (𝑓) (e.g. speed of 
typing). 

3) Establish the basis PA as 𝑃𝐴	 → 	 {𝑓* +	𝑓,+,… ,+𝑓/}	 
4) Using the basis functionality of the innovation as well as basis functionality 

performance values (steps 1 and 2), identify as many as possible alternative 
innovations that address or could possibly address the basis functionality (that 
would typically be low on the PA of step 3). 

5) Establish a solution independent design thinking team (the team should not in 
any way be proponents of existing sustaining innovations, therefore should not 
belong to organizations that support or maintain sustaining solutions). 

6) Use design thinking empathy to ‘deeply’ understand the needs and behavior 
(both explicit and implicit) of the early adopters and users of the alternative 
innovations as well as the forces and paradigms these users embrace. This 
could be in the form of the d-school define mode namely a set of user state-
ments of the form [USER] needs to [User’s NEED] because [INISGHT] [27]. 

7) Determine the initial set of additional functionality performance values (𝑓$) in 
order to evaluate the disruptive innovation through: 
 𝑃𝐴	 → 	 {𝑓* +	𝑓,+,… ,+𝑓/} +	{𝑓*$ + 𝑓,$, … ,+𝑓1$ })	. 

8) Use the additional design thinking methods and steps (e.g. prototyping) to re-
fine the user understanding, as well as propose radical and creative innova-
tions (independent from existing solutions). 

9) Refine the set of additional functionality performance values (𝑓$) in order to 
evaluate the disruptive innovation through 𝑃𝐴	 → 	 {𝑓* +	𝑓,+,… ,+𝑓/} +
	{𝑓*$ + 𝑓,$, … ,+𝑓1$ })	. 

10) Feed the results back into the proposed strategies of the TDI for company 
growth and development (e.g. decisions of how such proposed innovations 
should be explored and developed (in-house or spin-off)). 

5 Evaluation: Case-based Scenario Analysis 

As an initial evaluation of the proposed extended TDI for this paper, we adopted case-
based scenario analysis. Scenario analysis is an approach that investigates alternative 
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futures based on storyline-driven modeling [28, 29]. Such scenario analysis has been 
adopted in research that attempts to understand complex social contexts, especially 
where implicit knowledge has an impact such as in our research. We used the extend-
ed TDI as the storyline for the scenario analysis with higher education as case. 

Higher education (HE) is defined as education beyond secondary level, usually 
provided by a higher education institution (HEI) such as a college or a university [30]. 
Given the emergence of several alternative mechanisms for higher education such as 
online courses and MOOCs [31], we initiated an investigation into disruptive innova-
tion within the context of HE. Several discussions on whether MOOCs are potential 
disruptors for HEI abounds [32–35], and for this study we take the position that 
MOOCs provide additional functionality such as on-demand specific training when 
required by the changing nature of the workplace, as well as accessibility, customiza-
bility and affordability in contrast with classical HEI structures [34]. In the modern 
workplace claims are often made that a degree is already outdated when it is bestowed 
and that alternative life-long-learning training technologies will replace HEIs [36]. 
We used interviews with diverse role-players including middle management as well 
as enrolled students at HEIs to collect information and did a thematic analysis on the 
information acquired. We specifically investigated how the provision of higher educa-
tion by HEIs differ from the alternative MOOC education mechanisms, and we identi-
fied accredited certification (degrees or diplomas) as the main differentiator, followed 
by structured learning environments (i.e. face-to-face lectures at specific venues at 
specific times and an established curriculum). For our scenario analysis we executed 
Steps 1-7 as Steps 8-10 represent design thinking iterations for the refinement of user 
needs analysis and proposed innovations. We executed Steps 1-7 as follow: 
1) The context of the innovation is the provision of HE. 
2) The basis functionality performance values (𝑓) for this scenario analysis was 

identified to be accredited certification (degrees or diplomas) and structured 
learning environments. 

3) PA = provision of HE → 𝑓*	(𝑝𝑟𝑜𝑣𝑖𝑑𝑖𝑛𝑔	𝑎𝑐𝑐𝑟𝑒𝑑𝑖𝑡𝑒𝑑	𝑐𝑒𝑟𝑡𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛) +
	𝑓,(𝑝𝑟𝑜𝑣𝑖𝑑𝑖𝑛𝑔	𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒𝑑	𝑙𝑒𝑎𝑟𝑛𝑖𝑛𝑔	𝑒𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡𝑠) 

4) For the scope of this paper, the scenario analysis will only consider MOOCs as 
an alternative possible disruptive innovation. MOOCs measure low on the PA of 
step 2 namely the provision of accredited certification and structured learning 
environments such as face-to-face lectures at specific locations and times. 

5) An initial execution of Step 5 was done by recruiting design thinking students. 
However, during the team brief we realized that these students (as participants in 
the education of an established HEI) are adopters of the ‘existing solution’ and 
their evaluation of MOOCs was therefore biased; they believed that a degree is 
necessary the solution to future job security in contrast with the HEI disruption 
sentiments. This supported our position that adopters of existing solutions do not 
consider the potential of disruptive innovations, and we rephrased step 5 to be 
the establishment of a solution independent design thinking team. Limited op-
portunities within the scope of this study prohibited the establishment of a com-
pletely independent team, and we assigned a design thinking trainer knowledge-
able about MOOCs and their possibilities to do an initial execution of Step 6. 
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6) An initial empathy investigation into the needs of users that adopt MOOCs iden-
tified a number of user needs. The main reason why users enter HE is to be em-
ployable, and even though the mainstream advocates for employability still em-
phasize degrees, several additional voices emerge that emphasize alternative 
qualifications [37]. The exorbitant cost of HE is a huge challenge, and several 
people feel excluded and often angry because of the entry barrier. In addition, 
students can seldom work to support studies because they have to move to close 
proximity of a campus and the structured learning environment (i.e. face-to-face 
lectures). The accessibility of MOOCs as well as the freedom to learn wherever 
and whenever possible make them an attractive alternative to HE, however, un-
certainty about the value of MOOC and online certifications still provide a barri-
er. The flexible course structure where users could choose the most relevant 
courses are particularly attractive. The delivery mechanism that enable users to 
go back to video lectures assists with better learning because core concepts can 
be revisited. Users realize that continuous education and up-skilling will be a 
prerequisite to the future workplace and for such requirements, MOOCs are a 
key resource. Users do not necessarily complete courses, but use ‘high value’ 
MOOCs to obtain the skills necessary to better perform at existing jobs. 

7) An initial set of additional functionality performance values (𝑓$) therefore in-
clude: 1) providing ease of access to learning; 2) providing flexible course struc-
tures; 3) providing flexible learning environments (that support the freedom to 
learn wherever and whenever possible); 4) affordability; and 5) provide flexible 
delivery mechanisms of course content (for instance through videos). 

The additional functionalities provided give insight into the reasons why users 
adopt MOOCs. The structured learning environments that are regarded as an ad-
vantage of existing HEI are actually considered a barrier by most online education 
adopters.  Given the movement of MOOCs to provide acceptable and competitive 
accreditation mechanisms, which is one of the most valuable performance attributes 
determinants of HE, it is possible to argue that online education might possibly dis-
rupt existing higher education, and existing HEIs could consider alternative mecha-
nisms that support the identified additional functionalities that encourage user adop-
tion. 

6 Conclusion 

In this paper we report on initial work to extend the Theory of Disruptive Innovation 
(TDI) using design thinking as a first step to identify additional functionality repre-
sented as performance attributes in order to pre-empt disruption. Our complement to 
the theory includes an extension of the performance attributes of the TDI in addition 
to a design thinking method that could be used to establish the often-implicit user 
needs and behavior that support the adoption of disruptive innovations. Further re-
search includes refinement of the performance attribute and functionality performance 
values, as well as a refinement and extensive evaluation of the proposed design think-
ing method. The ability of the theory to better understand digital disruption would 
assist organizations to mediate and pre-empt the impact thereof. 
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