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CTYIIIHb IHHOBAILII: BIA IHKPEMEHTHOI AO PAAUKAABHOI

Innovation is one of the most important forms of expanding the economic system'’s capabilities
and competitiveness in a modern, dynamic world. Since the beginning of the 20th century, the theory
ofinnovation has been developing, changing, and improving significantly and many scientific papers
have been created on the topic of types of innovation. However, even today, scientists are confused
in basic concepts, replacing one with another and taking one for the other without proper and in-
depth terminology understanding. Although from innovation direction point of view, there is a clear
distinction between types, some uncertainty in the levels (degrees) of innovations is present. For
many years there have been many differences in the scientific literature, which significantly influenced
both the in-depth understanding of the innovation concept and the quality of approaches to assessing
the levels of innovation. The purpose of this paper is to in-depth review the literature on innovation
types to identify approaches that emphasize the degree of innovation. We considered the different
conclusions of the researchers step by step and argue that there is the problem of identifying one or
another innovation in terms of its degree and find the disagreements in the scientific literature in
basic concepts to understand high degree innovation. The most complete and extended definitions
ofincremental, semi-radical, radical, disruptive, and breakthrough innovation were proposed as well
as Degree of Innovation matrix was created to clearly demonstrate the existing distinctive features
of eachindividual degree of innovation. This paper contributes to the theoretical analysis of the impact
ofinnovative knowledge, as well as broadens previously published scientific literature, analyzing its
impact on understanding the types and degrees of innovation, as well as the relationships,
characteristics and key differences between them. The results of the research is the conceptual
basis supported by the scientific literature for the modern understanding of terminology in the field
ofinnovation activities.

IHHOBaUis1 € OA4HIEIO 3 HANBaXJINBILLINX POPM POILLINPEHHS MOXXJINBOCTEN Ta KOHKYPEHTOCIPOMOX-
HOCTi eKOHOMIYHOT cucTemMun 'y cydacHoMy ANHaMi4YHOMY CBiTi. 3 no4yaTky XX cT. Teopisi iHHOBaLiiHOT
AiaNbHOCTIi 3a3Hana 3Ha4YyHOIro PO3BUTKY, 3MiH Ta BAOCKOHasieHHs1. O4HaK cbOrogHi HaykoBUM CBIT
nJyTaeTbCsl B OCHOBHUX MOHSATTSX, 3aMiHIOIOYM O4HE Ha iHwWwe 6e3 BignoBigHoro po3ymMiHHs TepMiHO-
norii. Xoya 3 To4kn 30py iHHOBaLiIMHOIro HafnpsiMy € YiTKe po3Me>XXyBaHHS TUMiB, iCHYe NneBHa HeBU3-
Ha4eHicTb y piBHAX (CTyneHsx) iHHoBauii. [poTsarom 6araTbox poKiB y HayKoBiii nitepatypi 6yno 6a-
raro po306i>kHOCTeVi, Lo CyTTEBO BIJIMHYJIO IK HA IMTMOUHHE PO3YMIHHSA KOHUenuii inHoBauif, Tak i Ha
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SIKICTb nigxoniB A0 OLiHKM CTYNeHIiB iHHOBaLin. LLINpokni cnekTp HayKoBuX ripaub HepiaKko BUKPYYyE
TepMiHUN i OTOTOXXHIOE Pi3HIi NOHATTS iIHHOBaLIiHUX CTYNeHiB, 0CO6/MBO peBOJIOLiViHI (paguKkasbHI,
PYViHIBHI Ta npopuBHi iHHOBaLii). Ockinbkun HaykoBwii niaxia LiHyeTbCs B Cy4aCHOMY CBITi, BiH 30060-
B'I3aHMNIi HaaaTy YiTke Vi OQHO3Ha4YHe T/IyMa4YeHHs1 OCHOBHUX MOHATb Y TaKivi BaXXJMBivi Ansa BcebiyHo-
ro eKOHOMi4YHOro po3BUTKy cgepiiHHOBaLiiHOI BisNbHOCTI. Y po6OTigeTasibHO PO3r/isiHyTO Pi3Hi Ha-
YKOBI gocnigxxeHHs Vi LOBeAEHO, WO iCHY€E npobnema igeHTngikauyii Tiei yn iHWwoi iHHOBaLii 3 TOYKN
30py ii cTyneHs inHoBauiiHoCTI. OKpecsieHo, NpoaHasli3oBaHO psA PO30iXKHOCTeV y HayKOBiIi niTe-
parypi woao 6a3o0Bux KOHUENYi po3yMiHHS iHHOBaLiVi 3 BUCOKUM piBHeM iHHOBaLUiiHOCTI. MnbuHHO
npoaHasizyBaBLLUV KJTIOYOBi XapaKTepUCTUKN Ta PUCU KOXKHOIO CTYrNeHIo iHHoBawii, 3anpornoHOBaHo
HaWibinbLL NOBHE Ta PO3LNpPeHe BU3HaA4YeHHS iHKpeMeHTHOT, HaniB-paankaabHOI, pagukasabHOi, Mpo-
PUBHOI Ta pyNHIBHOI IHHOBaLif, a TAKO)XX CTBOPEHO MaTpULIO iHHOBAaLii AJ1s1 HAOYHOI AeMOHcTpaLii
HasiBHUX XxapaKTepHUX BigMIHHUX 0COO/INBOCTeN KOXHOIro OKpeMoro piBHs iHHoBauii. Lje rnménHHe
AOCNifXeHHSs CIIPUSIE TeOPeTUYHOMY aHasli3y BriMBy iHHOBaLiMHUX 3HaHb, a TaKOXX PO3LLUUPIOE MO~
nepeaHbo onybslikoBaHy HayKoOBY fliTepaTtypy, aHani3ylo4u iif BnanB Ha po3yMiHHSI TUMIB Ta CTYNeHiB
IHHOBaLiN, a TaKOXX HasiIBHUX B3a€MO3B 's13KiB, XapaKTepUCTUK Ta KJIIOYOBUX BifiMiHHOCTe Mi>DXK HUMU.
Pe3ynbTratamu gocnimxeHHs € nigkpinieHa HaykoBOIO NliTepaTypolo KOHUenTyaslbHa 6a3a Ansa cy-

4YacHOro po3yMiHHS1 TepMIHOOrii'y cepiiHHOBaLiiHOT BiANIbHOCTI.

Key words: innovation, radical, incremental, disruptive, breakthrough.
KntoyoBi csioBa: inHoBayis, padukansHa iHHOBAUIS, IHKpemeHmHa iHHOBauis, pyliHiBHa iHHOBAUIs, npopuBHA iHHO-

Bayis.

PROBLEM STATEMENT

Today, there is a considerable amount of different
innovation types: incremental, process, red ocean, service,
business model, sustainable, blue ocean, radical,
disruptive, supply chain, market pull, organizational, social
and many others. While in terms of innovation direction
there are clear delineation of types, there is some
uncertainty in the levels (degrees) of innovation. For many
years, there have been many disagreements in the scientific
literature, which has significantly influenced both the level
of an in-depth understanding of the concept of innovation
and the quality of approaches to the evaluation of the
innovation degrees. Since the scientific approachis valued
in the modern world, it is obliged to give a clear and
unambiguous interpretation of particular concepts.

RECENT RESEARCHES
AND PUBLICATIONS ANALYSIS

The following scientists and researchers made a
significant contribution to the analysis of innovation
degrees as well as their concepts in studies: W. Abernathy,
P. Anderson, M. Assink, D. Audretsch, C. Christensen,
K. Clark, M. Coccia, T. Davila, J. Fahey, C. Freeman, R. Gar-
cia, H. Gatignon, R. Henderson, N. Kanagal, A. King, J. Lee,
R. Leifer, F. Lettice, L. Morris, B, Nagji, D. Norman,
K. Picaud, M. Raynor, P. Thomond, G. Tuff, M. Tushman,
J. Utterback and others. Exploring different areas of
innovation, the impact of innovation on economic de-
velopment, researchers developed, improved and multi-
plied research papers in the field of innovation.

The purpose of the paper is to in-depth review the
literature oninnovation types to identify approaches that
emphasize the degree of innovation and, to found and
describe contradictory conclusions and arguments, and
improve innovation theory by defining innovation levels
for an accurate understanding of the essence of this area.

INTRODUCTION

Since Schumpeter's investigations, there has been a
lot of research on innovations, their impact on the eco-
nomic development as well as the causes and consequences
of innovation creation and implementation. At the same
time, there were studies that suggested a different
typology, using different approaches and methods.

Researchers have suggested many classifications of
innovation in the entire history of scientific research. Some
researchers considered innovation based on the objective
of innovation adoption thus separated them into
administrative and technical categories. Some divided
innovation into three classification based on the
performance measures: rational plan, communication web,
and disciplined problem solving. Based on innovation's
effect on a firm's competencies, researchers in terms of
typology distinguished competence enhancing and
competence destroying types of innovation. Others
analyzed basically radical and incremental innovation types
based on the extent of change to technology [11]. The last
classification, radical — incremental innovations, has
received much attention from researchers who are
interested in organizational learning and dynamic capability.

Abernathy & Clark studied the following types of
innovations: niche creation, architectural, regular,
revolutionary [1]. Henderson & Clark distinguish
incremental, modular, architectural, and radical innovations
[15]. Some researchers in their investigations just combine
all highly innovative products to radical category.

So, the terms as incremental, radical, discontinuous,
breakthrough, disruptive and really new are used
ubiquitously to identify and evaluate different innovations.
The question arises: what is the difference between these
different classifications, innovation types and degrees? It
is worthwhile to consider in depth the train of researchers
thought in the field of innovation typology.
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LITERATURE REVIEW

The capacity to innovate is a central and enduring
research theme for academics, which for over 80 years
have been defining, explaining and measuring
innovation in its many forms [9]. In parallel with the
definition of innovation, an understanding of
innovation activity goals and outputs, the importance
and necessity of such activities, researchers delved
into its typology.

Many researchers do not clearly define the specific
types of innovation, but their logic can be traced by
analyzing the definition of innovation as such. (Brown and
Eisenhardt, Derting, Bish, It, Polder, Ettlie, Reza, Noori,
Kanagal, Bohnsack, Wang, Markides, Laursen and Salter,
Leiponen and Helfat etc.) understand the innovation, first
of all, as a product, while (Hauschildt, Kotler and de Bes,
Littkemann, Porter, Rogers, Valenta, Witfield, Reichstein,
Terjesen and Patel etc.) tended to think that innovation is
still a process. There were those who insisted that
innovation may be both in product and process type
(Schumpeter, Utterback and Abernathy, Slappendel,
Damanpour, Dodgson and many others).

Joseph Schumpeter in the early 20th century expressed
the idea that innovation is the carrying out of a new
organisation of industry, such as the creation or
destruction of a market monopoly. Later he proposed a
list of various types of innovations, including: the
introduction of anew product or a qualitative changein an
existing product; process innovation new to an industry;
the opening of a new market; development of new sources
of supply for raw materials or other inputs; and changes in
industrial organization [24].

In addition to product and process innovation there
are some other types which also have an impact on the
development of scientific research. According to [25] there
are five types of innovation: business, product, process,
marketing and service innovation. Previously the
organizational innovation was also investigated, which
involves the creation or alteration of business structures,
practices, and models, and may therefore include process,
marketing and business model innovation. Adding to this
list the supply chain innovation, which mean the innovations
that occur in the sourcing of input products from suppliers
and the delivery of output products to customers, we
define that innovation inherently appeared an important
component of any business activity.

The Oslo Manual, the foremost international guide for
the collection and use of data on innovation activities, for
measuring innovation defines four types of innovation:
product and process, which related to technological
innovations as well as marketing and organizational,
related to non-technological innovation [21].

Another distinguishing element in innovation types
identification is the degree of innovation, which determines
what kind of innovation comes out. Using this approach,
Schumpeter systematizes his knowledge of innovation and
proposes to consider the level of innovation on the line
'incremental — radical' degree of innovation, where
incremental type means low degree of innovation and
radical — high level. In Schumpeter's words, 'radical’'
innovations shape big changes in the world, whereas
'incremental’ innovations fill in the process of change

continuously. Radical innovations play a key role in
economic development in Schumpeter's theory: 'Innovation
is at the heart of economic change' [24].

Categorizing various types of technical change
Freeman, Clark, & Soete distinguish four types of
innovation. According to the authors, incremental
innovation is the result of inventions and improvements
offered by engineers and others directly involved in the
production process, or as a result of user initiatives and
suggestions which do not suggest formal research and
development activity [13]. Radical innovation is 'big
improvements in the cost and quality of existing products'
and is the result of a deliberate research and development
activity in enterprises and /or in university and government
laboratories. The technically and economically inter-related
radical and incremental innovations in both products and
processes authors understand as new technological
systems. Researchers name technological revolution as the
most influential and large-scale innovation type which leads
to changes of techno-economic paradigm. It is far-reaching
and pervasive changes in technology, affecting many (or
even all) branches of the economy, as well as giving rise to
entirely new sectors [13].

Abernathy & Clark represent four kind of innovation,
evaluating the market and technology transiliences.
According to authors, niche creation type of innovation
defines the effect on production and technical systems by
conserve and strengthen established designs.
Architectural innovation defines the basic product and
process configuration and sets technical and marketing
agendas that will contribute to further development.
Regular or incremental innovation type involves change
that builds on established production and technical
competence and that is applied to existing markets and
customers [1]. Focusing on revolutionary type of
innovation, the authors define it as 'innovation that
disrupts and renders established technical and production
competence obsolete, yet is applied to existing markets
and customers'[1; 9, p. 12].

In 1990, Henderson and Clark demonstrate that the
traditional categorization of innovation as either
incremental or radical is incomplete and potentially
misleading. They described an innovation typology that
was based on an innovation's impact on core design
components and relationships between them [15].
According to the authors, incremental type of innovation
introduces quality improvements in core components. The
authors associate incremental innovation with the word
'renovation'. Radical innovation, in turn, introduces a new
meaning, potentially a paradigm shift, while modular
innovation may result in the complete redesign of core
components, leaving linkages between the components
unchanged. They also add modular innovation, which
changes a core design concept without changing the
product architecture. Focusing on the architectural
innovation concept, Henderson and Clark argue that
'architectural innovation is designed to draw attention to
innovations that use many existing core design concepts
in a new architecture and that therefore have a more
significant impact on the relationships between
components than on the technologies of the components
themselves'[15, p. 14—15].

68

IHBecTuuli: npaxkTusa ta gocsig e 1 1/2019




EKOHOMIYHA HAYKA

Valenta, defining novelty levels as dimensions
characterizing innovation, distinguishes eleven innovation
levels, one of which is negative (degeneration) [28]. The
remaining 10 are regeneration, intensity, reorganization,
change in quantity, qualitative adaptation, new variant,
concept change, new species, new kind, new steam —
show the innovativeness level of the innovation from the
least influential on the development of innovation, to
entering new markets and revolutionary methods, as well
as changes in consumer demand and consciousness.

Later Vicek divided levels proposed by Valenta into
the 3 groups: rationalization, incremental, and radical
innovations, while leaving all the levels that means
agreement with the author on the above types of innovation
[30]. In fact, the aspiration of authors to expand the degree
and levels of innovation is reduced to nothing.

Langdon Morris used another approach to understand
the innovation types. He provides four different types of
innovations. The author described the modifications to
existing products and services that improve functionality,
reduce cost, or even change appearance just for fashion's
sake as incremental innovations. The significant or radical
departures from whatever's already available in the market
Morris named product & technology breakthrough. The
author notes that 'they are sometimes referred to as
'discontinuous innovations' or 'rupture innovations,’
because they disrupt the marketplace, which is the desired
effect, or because they disrupt the organization that comes
up with them, which is usually not the goal' [19, p. 30].

Because 'the key is not new technology, but rather new
experiences delivered by new forms of organization', the
author defined new methods to deliver products and
services for customers as a third innovation type and
named it business model innovations [19, p. 33]. Enlarging
acompany's scope of operations into markets that are so
different from its current markets that they must be
addressed by entirely new entities, new ventures is the
most radical innovation type, provided by Morris. New
ventures 'constitutes a distinct category because the
creation of a new venture is an organizational response to
innovation, a journey into new territory where new skills,
perspectives, and indeed an entirely new identity are
required' [19, p. 36]. Each of innovation types, presented
above 'addresses a different aspect of the competitive
situation — incremental innovations enable you to keep
pace with the competition, while breakthroughs, new
business models, and new ventures can put you
significantly ahead' [19, p. 22].

Nagji & Tuff argue that the best approach to innovation
is to think in terms of managing an integrated, balanced
'portfolio’ of innovation initiatives which are divided into
three types: i) core or evolutionary innovation: line extension,
refreshing or improving the performance of existing
products, these innovations are incremental; ii) adjacent
innovations which take the company into new business
(without venturing too far from the core), by incrementally
adding new products and assets; and iii) transformational
or revolutionary innovations, which are not directly related
to existing markets or technologies but represent totally
new products or services which are not extensions of
existing ones [20]. Those innovations are often described
as breakthrough innovations, or discontinuous.

There is also an alternative, but less popular
approach to degree of innovation, which is considering
revolutionary and evolutionary innovation instead of
radical and incremental ones. James Fahey designate
that revolutionary innovation seeks to adapt the world
to new ideas and it can quickly make available wondrous
new products and services. On the other hand, it is
disruptive and expensive, and it produces unpredictable
outcomes. Evolutionary innovation seeks to adapt new
ideas to the existing world, and it focuses on preserving
or gradually changing existing fundamentals, including
people, product, and business relationships [12].
However, his ideas were not further developed and only
occasionally referred to as synonyms for certain levels
of innovation.

Kanagal provide the approach, which distinguish
different types of innovation depending on market type,
where the innovation is creating (new or existing) and
technologies, which is used to create innovation (new or
existing). The definition of each type of innovation is for-
med by compiling technology and market characteristics.
For example, 'lf the innovation demonstrates radically new
technologies and the differences are 'just noticeable' then
it is called 'discontinuous innovation'. 'lf the addition or
extension/modificationis a 'just noticeable difference’ for
existing markets and existing technologies is used, then it
is called 'incremental innovation' or 'continuous innovation'
[16, p. 5]. If the innovation has significant differences on
existing markets, it is called the evolutionary innovation
(using existing technologies) or substitute (radically new
technologies). Using radically new technologies, the
innovation named disruptive, if it creates new market with
disruption of existing one, or revolutionary, if there is no
disruption of existing market. Also, the author named value
innovation or Blue ocean strategy those innovations, which
going out to new competitive space no matter what kind
of technologies it used.

Looking more closely at the extensive papers, it
becomes clearer that researchers and scientists in the field
of innovations and types of innovations look at 'innovation’
as something that results from a successful technological
and doing business changes. Davila in his Making
Innovation Work wrote that to create innovation, succe-
ssful companies combine technological changes and
business model changes in their activity [11], let's under-
stand these concepts and how they interact.

According to [11], innovation encompasses two
established activities. The first of which is traditionally
thought of as technological: research and development
(R&D), or new product development. The author indicates
that technological change affects innovation in three
different directions:

1. Product and Service Offerings. It is the most well-
known type of innovation, because the changes in the
product or service that the company provides on the
market (or the introduction of a completely new product
or service) are primarily visible to consumers.

2. Process Technologies. Technologies are the integral
part of product and services production. Improved, better
and less expensive products and services are the result of
changes in process technologies which are vital to the
competitiveness of anew product.
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Fig. 1. Innovation Matrix with incremental, semi-radical, and radical innovation along the
dimensions Technology and Business Model

Source: [11].
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Fig. 2. Innovation Matrix with incremental, disruptive,
and breakthrough innovation

Source: [4].

3. Enabling Technologies, which help to develop
technology solutions and improvements via research
experiments which can revitalize the production system.

The second established activity is strategic: defining
the business model. 'Business model is a framework for
making money. It is the set of activities which a firm
performs, how it performs them and when it performs them
so as to offer its customers benefits, they want and to
earn a profit' [3, p. 2]. Analyzing the business model
changes as one of the main components in innovation
creation and development, Davila defines three areas in
which business model changes stimulate innovation [11]:

1. Value Proposition. Strategy is based on a differen-
tiated customer value proposition. Satisfying customers is
the source of sustainable value creation. This is essentially
the change in WHAT is sold and supplied to the market.

2. Supply Chain. This type of business model change
affects the value chain stages, including the way in which
the company restricts, cooperates and functions to
produce and deliver its goods and services This is
essentially the change in HOW value is created and
delivered to the market.

3. Target Customer. Expanding views on the target
customers allows not only to expand sales, but also to enter
new markets.

Later Davila designate that the business model
describes how to create, sell and deliver value to end users.
Analyzing technological and business-model changes, the
authors mapped its relationship in structural innovation
scheme with three types of innovation — Incremental,
Semi-radical, and Radical.

Incremental type of innovation embraces existing
technologies and business models; it leads to minor
improvements in existing products delivered to existing
markets using existing sales channels and business
processes.

Semi-radical innovation, in turn, can make a decisive
changein the competitive environment, which incremental
innovation cannot do. Also, the author highlights the
breakthrough technologies concept in term of semi-radical
innovation (upper left on the Figure above) and defines it
as semi-radical innovation type caused by a change in
technology base. The author also notes that any semi-
radical innovation in business model or technology always

/0
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requires some degree of change in another element.
However, changes in one element (technological changes
or business model changes) are more important for
innovation success [11].

Radical innovation, in contrast, is a significant
change that affects both the business process and the
company's technology simultaneously. They bring
fundamental changes to the industry' competitive
environment [11].

Marnix Assink displayed a little differently the
Innovation Matrix (Figure below).

According to Assink, Incremental innovation
development remains within the boundaries of the existing
market and technology or processes of an organization.
Analyzing disruptive type of innovation, the author gives
the definition, provided by Lettice and Thomond, who
define it as 'a successfully exploited product, service or
business model that significantly transforms the demand
and needs of an existing market and disrupts its former
key players' [26, p. 4].

Delving into the concept of disruptive innovation,
Assink cite the Leifer's quotation: 'A radical innovation
is a product, process or service with either un-
precedented performance features or familiar features
that offers significant improvements in performance or
cost that transform existing markets or create new ones'
[18]. Leifer, O'Connor, & Rice thereby associates
disruptive technologies and business concepts with
radical innovation [18]. Learns a large volume of literature
in the field of innovation, Assink gives his own definition
of disruptive innovation, based mainly on Lettice &
Thomond's one: 'A successfully exploited radical new
product, process, or concept that significantly
transforms the demand and needs of an existing market
or industry, disrupts its former key players and creates
whole new business practices or markets with significant
societal impact' [4, p. 221].

Breakthrough innovations are based on inventions that
serve as a source of many subsequent inventions. Focusing
more on disruptive innovation, Assink to some extent
makes it clear that breakthrough innovations have similar
characteristics and goals to disruptive one except a highly
risk due to the long development time [4].

Let's make a short conclusion. Analyzing and
systematizing profound knowledge in the field of
innovation types, there are some inconsistencies in
definitions as well as the possibility of using one or the
other term for certain innovation. To understand this, we
should delve into scientific work that does not provide such
a systematic approach but emphasize something concrete
that reveal the concept of a particular type of innovation.
Let's start with the most new and young concept — the
disruptive innovation.

Despite its popularity-in-use, the core concept of
disruptive innovation remains widely misunderstood [7].
Many researchers, writers, and consultants use "disruptive
innovation" to describe any situation in which an industry
is shaken up and previously successful incumbents stumble.
But that's much too broad a usage [8].

King & Baatartogtokh define four key elements of the
theory of disruptive innovation based on Christensen's
theory [17]:i) incumbents in a market are improving along

atrajectory of sustaining innovation. 'In every market there
is a distinctly different trajectory of improvement that
innovating companies provide as they introduce new and
improved products.'ii) the pace of sustaining innovation
overshoots customer needs, which is 'almost always
outstrips the ability of customers in any given tier of the
market to use it." iii) incumbents have the capability to
respond to disruptive threats but fail to exploit it.
'Disruption has a paralyzing effect on industry leaders. ...
they are constitutionally unable to respond’ [7] iv)
incumbents end up floundering as a result of the disruption.
'Performance oversupply opens the door for simpler, less
expensive, and more convenient technologies to enter' [6].

Rafi define disruptive innovation as 'a technology,
product or process that creeps up from below an existing
business and threatens to displace it' [23]. Authors add
that 'gradually, the new product or process improves to
the point where it displaces the incumbent' [23].

Analyzing the emergence and impact of discon-
tinuities, Veryzer claims that the perceived value attributes
of a product or service are critical to discontinuous and
disruptive innovation [29]. However, speaking of
'disruptive innovation', we should note that it is Clayton
Christensen's theory, which he first introduced in 1997 in
his 'The Innovator's Dilemma: When New Technologies
Cause Great Firms to Fail'.

'Disruptive innovations are successfully exploited
processes, technologies, products, services or business
models that allow organizations to significantly change
conventional competitive rules, thus transforming the
demands and needs of existing markets' [14].

Marc Andreesen in his researches expects many
industries to be disrupted by software, with new com-
panies overtaking incumbents, but at the same time
technology may enable the incumbents to radically
transform their businesses, especially with new customer-
centric business models embedded in product-service-
ecosystems.

Because Christensen's theory formed on 'classical’
innovation types understanding, many researchers use
'radical innovation' and 'breakthrough innovation' as an
alternative meaning of disruptive one, meanwhile equation
of these terms is not obvious. Joseph Schumpeter looked
at the world in terms of the possibility of its development:
'Revolutionary breakthroughs lie at the core of
entrepreneurial activity and wealth creation' [24].

Dahlin & Behrens argue that for an invention to be
considered radical it has to fulfill three criteria: (i) the
invention must be novel: it needs to be dissimilar from prior
inventions; (ii) the invention must be unique: it needs to be
dissimilar from current inventions; (iii) the invention must
be adopted: it needs to influence the content of future
inventions [10].

Thomond & Lettice note that 'terms such as "disrup-
tive", "radical", "non-linear", "discontinuous", "breakt-
hrough", "paradigm-shifting" and "revolutionary" have all
been used to describe what is in essence the opposite of
sustaining innovations', accepting the idea that all that is
new is no longer the sustaining innovation and no matter
how it is called, indirectly equating these concepts,
analyzing different types of innovation in terms of the final
result instead of its characteristics [26].
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Back to Nagji's and Tuff's approach, if the companies
generate new business by either creating new products,
markets or both, it is known as breakthrough innovation.
The authors name it 'transformational area’, which implies
that companies transform themselves to make something
new [20].

Christensen in passing argues that 'breakthrough
innovations change an industry's competitive patterns' [8].
So, breakthrough innovation can be understood as a new
and unique technological shift in the product category,
which significantly changes the structure of consumption
in the market.

Schumpeter’s 'process of creative destruction’
conceptually and literally began a radical revolution in
economic theory. As Schumpeter wrote, entrepreneurs
enter the market with commercial competitive advantages,
that they not only compete but 'destroy’ incumbent firms
and their respective economies of scale due to the
entrepreneur's superior innovation.

After Schumpeter's ideas some authors have come at
radical innovation definition with many ways. Tushman &
Romanelli defined radical change as 'processes of
reorientation wherein patterns of consistency are
fundamentally reordered' [27].

Some researchers focused on risks and uncertainty
investigating radical type of innovation because it differs
by virtue of being inherently more complex and riskier than
less radical types of innovations and typically require
greater capital investment, at the same time with much
more uncertain market responses.

Abernathy & Clark focused on the result, therefore
define radical innovation in terms of groundbreaking,
discontinuous, disruptive changes in product, process, and
technology [1].

A set of researchers (Dyer & Singh, Galunic & Eisen-
hardt, Lavie, Lewis at all) instead of radical innovation
investigate 'discontinuous innovation'. Discontinuous type
of innovation does not involve the development of radical
new knowledge, therefore the application of existing
knowledge in new fields, getting external knowledge to
create new solutions by combining internal and external
resources are crucial [22].

Some researchers (Anderson & Tushman, Norling &
Statz) focus on narrower concept — the technological
discontinuity — which is identified when an innovation
pushes forward the performance frontier along the
parameter of interest by a significant amount and does
not by merely enlarging the scale of existing designs but
changing the product or process design.

Researchers mostly look on discontinuous innovation
as the reason for a new product totally different from the
previous one. 'Discontinuous innovation is an innovation
that is likely to create a new trajectory, face the challenge
of having to move 'outside the box', beyond its prior
experience' [5].

Picaud investigate different approaches to innovation
types and conclude that 'where disruptive innovations are
focus on changes in marketing discontinuities, radical
innovations usually introducing radical technology creating
new markets and potentially new industrial sectors' [22].

Picaud conclude that there are two dimensions to
identify discontinuous innovation. 'Under technological

development, discontinuous innovation is often
characterized as competence destroying, or disruptive,
and they are capable of bringing about major upheavals in
the industries they impact. Under new product develop-
ment, discontinuous innovation is often characterized as
architectural: it changes the product configuration and
combines components in new ways without introducing any
fundamentally new component technologies' [22]. The
author tried to figure out existing concepts in the field of
innovation types and understand the logic researchers’
thought. However, noted that there is a huge amount of
definitions, Picaud simply add up the results of a set of
articles, paraphrasing and simplifying its' main ideas.

In summary, there is an extensive literature distin-
guishing among different types of innovation. More novel
innovations, named 'breakthrough' and 'disruptive' tend
to be more novel and riskier than incremental innovations,
which is simply called a change of something, in order to
obtain well-defined benefits. Higher order effects causing
profound organizational and market change, named 'radical
innovation' arouses a special interest among researchers
because of possible large-scale changes in the economic
development.

Findings and Discussion. Based on scientific literature,
the division of innovations into such types as incremental
and radical attracted the researchers' interest for a long
time. Incremental innovations represent the addition or
refinement of existing technologies, products or other
innovations. The need for such innovations is dictated by
real life, market, or by economic, political, etc., conjuncture
requirements. Such innovations are changing the world
gradually, without leading to dramatic changes in
technology, social life and the usual way of life of most
people, especially does not affect customers' demand and
consciousness.

Radical innovations, in contrast, significantly change
the state of affairs in a particular area, and sometimes in
many areas of human life simultaneously. It often requires
athorough restructuring or a change in the already existing
models of the functioning of technical and social systems,
the conditions of human life and management methods.
Radical type of innovation often arises in periods of crises
or significant socio-economic pressure, when major
problems or conflicts can be resolved only in a
'revolutionary' way. Radical innovations in most cases are
initiated by serious scientific developments and contribute
to sharp jumps in scientific and technical progress and R&D
development.

However, there are several concepts, which relate to
serious and significant innovations — radical, disruptive,
discontinuous, and breakthrough, — are the best
examples. Many of these terms were defined quite along
time ago that allowed to create an incredible amount of
scientific work that use, disclose, analyze, adapt and
extend these concepts. A set of terms and its definitions
related to degree of innovation are described in Table 1.

In summary, researchers write about innovation with
radical, disruptive, breakthrough, and discontinuous
characteristics. All characteristics have different impact
of industries and the companies within it. However, there
is no clear hierarchy of these concepts in scientific
literature as well as understanding of what is more global,
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Table 1. Innovation Degrees Literature Review

Author(s) |

Main points and definitions

Incremental Innovation

Freeman, Clark, & Soete, 1982 [13]

development activity

A result of inventions and improvements offered by engineers and others directly involved in the production
process, or as a result of user initiatives and suggestions which do not suggest formal research and

Aberathy & Clark, 1985 [1]

Abrunhosa & Sa, 2008 [2] and customers

Change that builds on established production and technical competence and that is applied to existing markets

Henderson & Clark, 1990 [15]

Incremental type of innovation introduces quality improvements in core components

Davila, Epstein, & Shelton, 2006 [11]

Embraces existing technologies and business models; it leads to minor improvements in existing products
delivered to existing markets using existing sales channels and business processes

Assink, 2006 [4]
processes of an organization

Incremental innovation development remains within the boundaries of the existing market and technology or

Morris, 2011 [19]

The modifications to existing products and services that improve functionality, reduce cost, or even change
appearance just for fashion’s sake

Nagji & Tuff, 2012 [20]

Named as Core innovation it is a line extension, refreshing or improving the performance of existing products

Radical Innovation

Schumpeter J., 1942 [24]
opportunities

Radical innovation results in 'gales of creative destruction' that wipe away the old while creating new

Freeman, Clark, & Soete, 1982 [13]

Name radical innovation as ‘big improvements in the cost and quality of existing products’

Tushman & Romanelli, 1985 [27]

Radical change is a process of reorientation wherein patterns of consistency are fundamentally reordered

Henderson & Clark, 1990 [15]

Radical innovation introduces a new meaning, potentially a paradigm shift

Leifer, O’Connor, & Rice, 2001 [18]
Picaud, 2013 [22]

A radical innovation is a product, process or service with either unprecedented performance features or
familiar features that offers significant improvements in performance or cost that transform existing markets or
create new ones. Radical innovations often imply changes that have a significant impact on a market

Davila, Epstein, & Shelton, 2006 [11]

Radical innovation is a significant change that affects both the business process and the company's technology
simultaneously. They bring fundamental changes to the industry’ competitive environment

Abrunhosa & S4, 2008 [2]

‘If the innovation challenges the dominant practices and knowledge, then it can be considered as radical’

Disruptive Innovation

Christensen C., 1997 [6]

measured in new ways

Defines disruptive innovations as those in which incumbent firms lose out in the post-innovation competition,
conflating cause and effect. It is a technological change that introduces a product whose performance is

Hamel, 2000 [14]

Disruptive innovations are successfully exploited processes, technologies, products, services or business
models that allow organizations to significantly change conventional competitive rules, thus transforming the
demands and needs of existing markets

Thomond & Lettice, 2002 [26]
Assink, 2006 [4]

A successfully exploited radical new product, process, or concept that significantly transforms the demand and
needs of an existing market or industry, disrupts its former key players and creates whole new business
practices or markets with significant societal impact

Rafi & Kampas, 2002 [23]

A technology, product or process that creeps up from below an existing business and threatens to displace it

Christensen & Raynor, 2003 [7]

The new product is de-rated regarding the primary performance dimension most appreciated by mainstream
customers of the old product. However, perform better on an alternate dimension and thus open a new market

Kanagal, 2015 [16]

Creating radically new technologies combined with disruption of existing markets

Breakthrough Innovation

Davila, Epstein, & Shelton, 2006 [11]
or new dominant designs

For breakthrough innovations changes in the technological landscape are often associated with new paradigms

Assink, 2006 [4]
the long development time

Breakthrough innovations have similar characteristics and goals to disruptive one except a highly risk due to

Nagji & Tuff, 2012 [20]

Represent totally new products or services which are not extensions of existing markets and technologies. The
author names it ‘discontinuous’ and ‘revolutionary’ innovations

Christensen, Altman, McDonald, &
Palmer, 2016 [8]

Breakthrough innovations change an industry’s competitive patterns

Discontinuous Innovation

Veryzer, 1998 [29]

Discontinuous innovation involves capabilities that do not exist in current products and cannot be achieved
through extensions based on existing technologies

Bessant, Von Stamm, Moeslein, &
Neyer, 2010 [5]

Discontinuous innovation is an innovation that is likely to create a new trajectory, face the challenge of having
to move ‘outside the box’, beyond its prior experience

Picaud, 2013 [22]

Discontinuous innovations are capable of bringing about major upheavals in the industries they impact. It
changes the product configuration and combines components in new ways without introducing any
fundamentally new component technologies

Kanagal, 2015 [16]

If the innovation demonstrates radically new technologies and the differences are ‘just noticeable’ then it is
called ‘discontinuous innovation’

Financial Times lexicon

Discontinuous innovation refers to the development or application of new technologies, concepts or ideas.
They cause a paradigm shift in science or technology and/or the market structure of an industry

Source: created by authors.

what is characteristic of the other, and what has limited
impact.

Having conducted in-depth analysis of the innovation
typology development, key concepts and definitions by
vast number of researchers, we define the following
mismatches and inconsistencies:

1. A fairly wide range of definitions for each type of
innovation. Researchers analyze terms through the prism
of already written articles often without bringing new

meaning but simply rearranging the words in places and
replacing them with synonyms. Others expand existing
definitions by adding more appropriate and accurate
words. The result is a huge number of definitions, which
have the same logic.

2. There is no clear understanding of the difference
between radical, disruptive, breakthrough, and discon-
tinuous innovations. Authors such as[1; 15; 4; 11; 20; 16]
presents its innovation typology based on different
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Fig. 3. Degree of innovation matrix

Source: created by authors.

approaches and literature review. As we find in previous
chapter, researchers often cite others with the distortion
of the term itself calling aradical innovation, for example,
as discontinuous that means no differences between these
terms.

3. Incomprehensible relationship between different
degrees of innovation. If the innovation is radical by its
characteristics according to Davila, can it be a
discontinuous? Breakthrough? Picaud based on 7 different
studies, tried to find interrelation between types of
innovation, but the author limited herself to only level of
novelty for the market and firm as well as characterization
of technology used to create innovation [22].

Based on extensive studies in the field of innovation,
we define innovation degrees as follows:

Incremental or evolutionary innovation is the
refreshing, improving the performance, and modification
of existing product, services, and methods, which affects
either the business process or the company's technology
or both and remains within the boundaries of the existing
market and technology or processes of an organization.

Semi-radical innovation is a significant change that
involves substantial change in either technology
(technological-centered innovation) or its business model
(business-model-centered innovation), but not to both. In
the first instance innovation is characterized by disruptive
or breakthrough technology and incremental business-
model innovation, in the second — by incremental
technology and disruptive or radical business-model
innovation.

Disruptive innovation is a creating radically new
technologies introduces a product whose performance is
measured in new ways, which leads to transforming the
demands and needs of existing markets in a disruptive
manner as well as open a new market changing conventional
competitive rules. It is also a business model, a completely
different system of values, a portfolio of new partners,
suppliers and new ways of entering the market in which
the product or service is offered.

Breakthrough innovation is a totally new and unique
technological shift in the product, service, or method

category, which are not extensions of existing markets and
technologies and leads to significant changes in the
structure of consumption in the market as well as industry's
competitive patterns but does not disrupt existing markets
and its incumbents.

Radical or discontinuous innovation is a significant
change, new meaning or paradigm shift that affects both
the business process (in radical or disruptive manner) and
the company's technology (in breakthrough or disruptive
manner) simultaneously and leads to transforming
existing markets, changing its structure as well as
creating new markets and potentially new industrial
sectors.

Revolutionary innovation means either semi-radical or
radical innovation.

Figure below represents innovation degrees in the form
of a matrix.

Based on this classification matrix, there are 11 com-
binations of technology and business-model levels to
create 4 different innovations with radical, semi-radical,
and incremental degrees of innovation.

CONCLUSION

Nowadays, innovations are one of the most important
forms of expanding the capabilities and competitiveness
of the economic system in the modern world. Over the last
hundred years, many papers have been written on the topic
of innovations and their influence on the development of
mankind. Notwithstanding, innovation types raise many
questions especially when assessing them in terms of
innovation degree.

Our research contributes to the theoretical analysis
of the impact of the innovation knowledge and extends
the previous literature by analyzing its effect on
understanding the degree of innovation as well as its
interrelationships. Firstly, we found extensive number of
innovation degree definitions from the lowest level
(incremental innovation type) to the highest (radical
innovation type), analyzed them and systemized
researcher's knowledge and investigations in the field of
innovation types. Next, we examined depth articles that
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bring new knowledge to the innovativeness levels and made
the consistent train of innovation types thought.

Wide range of scientific papers quite often twists the
terms and equates different innovation degrees concepts
especially revolutionary ones (radical, disruptive, discon-
tinuous, and breakthrough). Distinguishing these concepts,
we created some awareness around innovation typology
by defining each degree of innovation based on in-depth
literature review, thereby giving the pivot to subsequent
researchers that will help to interpret degrees of innovation
correctly.

This paper is intended as a contribution towards the
examination of the main taxonomy in the scientific
literature containing the innovation subject. We offered a
fresh look at the problem of interpretation and use of base
concepts by creating the degree of innovation matrix of a
relationship between high degrees of innovation. Affecting
all degrees of innovation, our degree of innovation matrix
most accurately shows the relationship between different
innovations allowing researchers look wider and more
globally on differences between main concepts in the
sphere of innovation.
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