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Abstract
Horse carriages, film cameras, and traditional encyclopedia were dethroned by the once bizarre cars, digital
cameras, and online resources, respectively. Although such major shifts were happening for at least one hundred
years by now, the Theory of Disruptive Innovations was designed only in the late nineties by a prominent
academic and business consultant Clayton Christensen. So, the main questions of my paper are how do
disruptive innovations proceed and what are the factors causing the disruption? The existing literature provides
a substantial critique of Christensen’s theory and taken this into account. | propose that the disruptions usually
succeed due to the random factors or the ones not directly connected to Disruption Theory and unfold favourably

for incumbents irrespectively of their strategical choices.
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Literature Review

The Theory of Disruptive Innovations was de-
signed only in the late nineties by a prominent
academic and business consultant Clayton
Christensen. Now, this popular management
framework is used extensively in various indus-
tries both by the executives of small enterprises
and multinational corporations. However, “de-
spite the theory’s widespread <...> appeal, its
essential validity and generalizability have been
seldom tested in the academic literature” (King
& Baatartogtokh, 2015, p. 78).

The primary source I want to rely on in this
paper is research conducted by Clayton Chris-
tensen. It has laid a foundation for the disrup-
tive innovation theory, which, in a word, points
out that “the technological changes that damage
established companies are usually not radically
new or [technologicaly] difficult” (Christensen &
Bower, 1995). According to Christensen, disruptive
innovations (1) initially offer new performance at-
tributes that are not valued by existing customers,
(2) start from the low-performance and low-price
sectors of the market and attract non-customers,
and (3) improve performance attributes valued
by existing customers “at such a rapid pace that
[they] can later invade established markets” and
displace incumbents (Christensen & Bower, 1995).
The performance curve of the market is sustained,

and even the disruptors usually do not change
it. So, there are low-demand, middle-demand,
and high-demand customers, and incumbent
companies are better off focusing on the most
lucrative clients — high-demand ones. When new
disruptive business emerges, incumbents often
disregard it being too niche and end up losing
the share. The plenty of examples of disruptive
businesses, as Christensen writes, can be found
in the technological industry and a hard disk
sector particularly (Christensen & Bower, 1995).
Telephony, online encyclopedia, transistors, and
streaming are the disruptors as well — everything
in this list has started as an inferior competitor
with peculiar features but ended up triumphant;
these technologies have already taken over their
markets entirely or are in the process of doing so.
However, despite the immense both theoretical
and practical acceptance of the theory, there are
some contesters of it.

In his study, professor of strategy and entre-
preneurship in London Business school and one
of the famous experts on strategy and innova-
tion Constantinos Markides (2006) insists that
although technological, business-model and
new-to-the-world product innovations are ren-
dered as one in disruptive innovations theory
because of similarities, the distinction should
be made since these three types of innovations
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“produce different kinds of markets and have dif-
ferent managerial implications” (Markides, 2006,
p.19). For example, unlike disruptive technological
innovations, business-model ones do not neces-
sarily grow to dominate the market and it is not
an oversight of the managers that they do not
accept them — they mostly do not make sense
for established companies (Markides, 2006, p. 22).
For example, “budget, no-frills flying as a way of
business has grown phenomenally since 1995 but
has captured no more than 20 per cent of the total
market [by 2005]” (Markides, 2006, p. 21). Radi-
cal product innovations, in turn, are disruptive
both for companies and for customers because
(1) they “disturb prevailing consumer habits and
behaviors in a major way” (Markides, 2006, p.
22), and (2) “the markets they create undermine
the competences and complementary assets on
which existing competitors have built their suc-
cess” (Markides, 2006, p. 22). Furthermore, such
innovations are not usually driven by demand but
rather pushed by “those responsible for develop-
ing new technologies” (Markides, 2006, p. 22).
Such disruptors, as Markides writes, frequently
lose their share excessively developing the per-
formance of a product and hence heightening
its price. Thus, only technological enthusiasts
and early adopters are pioneers’ clients, while
incumbents come to the market later with good-
enough and cheap-enough products appealing to
the mass market. So, Markides provides insight
that disruptive innovations may have similar
trajectories but present different outcomes and
inherent features.

Proceeding with the critique of Christensen
and Raynor’s research, Andrew A. King and Baljir
Baatartogtokh write that “the theory is so widely
accepted that its predictive power is rarely ques-
tioned” (King & Baatartogtokh, 2015, p. 78). Thus,
contrary to Christensen, “approximately one-third
of incumbents were not displaced by new technol-
ogy” (King & Baatartogtokh, 2015, p. 81) —— “most
managers respond effectively to potentially dis-
ruptive threats” (King & Baatartogtokh, 2015, p.
78). Furthermore, the incumbents can sometimes
fail because of major foresight or other semi-
random events, but not their technical inferiority;

“A few early sales can initiate a feedback loop of
network advantage that tips all customers to one
supplier” (King & Baatartogtokh, 2015, p. 85). It
was the case with Apple’s MacOS and Microsoft
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DOS when the last one acquired IBM’s favour and

was thought of as a system that customers would

adopt. Also, the researchers describe the “gold

rush” that takes place after the creation of new
infrastructure and/or change of demographics

that is to a certain extent similar to the process

of disruptive product innovations that Markides

describes. When the change in the market happens,
“sometimes incumbents are simply outnumbered

by the sheer quantity of new competitors. ... Be-
cause of their numbers ... new entrants [are] able

to cover more ground in the aggregate. The laws

of probability thus said that in most cases, new
entrants would stake the best claims and be the

biggest winners” (King & Baatartogtokh, 2015,
p. 85). But it is not clear whether this conclusion is

contradictory to the one of Markides. On the one

hand, the outcomes of these two seemingly similar
processes are different (victory of newcomers in

the last case and incumbents in the former), but
on the other, King and Baatartogtokh’s example of
“gold rush” is not said to be disruptive for consum-
ers and thus may be another type of innovation.
However, the significant implication is present in

both sources — the rate of innovations and the

number of competitors are at their highest when

novelty is introduced.

To sum up, the findings of C. Markides, A. King,
and B. Baatartogtokh that complement the ba-
sic Theory of Disruptive Innovations and that
are crucial for my research are (1) there is some
randomness in the final power balance of com-
petitors; (2) about a third of incumbents survive
disruptions; (3) rate of innovations and quantity
of competitors are at their highest when novelty
is introduced.

Research Method

To investigate the plausibility of the disruption
processes described in the literature, I decided
to create an agent-oriented model in NetLogo
6.1.1. Besides the basic theory of Christensen,
my model adopts the concepts of Markides, King
and Baatartogtokh; namely, the disruptive char-
acter of innovations both for users and produc-
ers, and the decreasing rate of innovations after
introduction.

To recreate the trajectory of technological de-
velopment Christensen described in his papers,
I’ve designed two breeds of turtles — users and
developers.
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The users usually have distributed demands or,
in other words, preferences which increase by a cer-
tain per cent every tick if the market performance
is on par with user preferences and decrease if the
preferences greatly exceed the performance. The
formula of preferences:

P, =D, *(a*(1+x)+(1—a)2*(1—x)),

where:

p, — preference of user at tick t;

a — dummy variable that shows whether the
performance of the best product is greater than
the preferences of the least demanding user

x — the share by which preferences change.

Then, there is a budget that is positively cor-
related with the preferences by 95% initially. To
justify such a high correlation, I assume that the
budget is mentally accounted for things users
value; its computation goes as follows:

b =b,_, *(1+x),

where:

b, — a budget of the user at tick t;

x — share by which budget of a user grows per
tick

At last, users possess conservatism which rep-
resents how long they are bound to stay with the
product they once chose. The developers, in turn,
have one distinct variable — stamina, which is
analogous to conservatism. Every user or devel-
oper is attached to a product.

Products are the patches that users and devel-
opers choose. They have cumulative funding — the
sum of users’ budgets on the patch is added to
it every tick, but the salary for the developers is
subtracted; if the product is unpopular with us-
ers or developers, its funding drops by a certain
per cent every tick (this figure is five per cent in
my model).

The equation for computation funding is:

F=F, _a*[nd*g_ibf]_(l_af*f;—l *d,
i=0

where:
F, — funding of product at tick ¢;
n, —number of developers on patch;
n, — number of users on patch;
b — budget of the user;

b — mean budget of users;

a — dummy variable that displays whether the
product is popular among users and developers;

d — decrease-share of funding per tick.

Then, every product has productivity — the rate
of developers’ contribution towards the enhance-
ment of the product’s performance; the more
performance exceeds average users’ preferences,
the smaller the productivity. This concept is re-
trieved from the observations of C. Markides I
mentioned in the Literature Review. Like fund-
ing, the performance of a product degrades if the
product is unpopular among users and developers.
Performance equation is below:

— * *
P=P  +n,*e-a%*o,

where:

P — performance of the product at tick t;

n, —number of developers on patch;

a — dummy variable that displays whether the
product is popular among users and developers;

0 — obsolescence rate (constant)

e — productivity rate of the patch.

To choose the product, users and developers
calculate the utility functions of patches and pick
the one with the highest output. The assumptions
that are behind this formula are that (1) the users
either benefit from the popularity of a product
or value it more if it is popular among people;
(2) users appreciate that developers support the
product; (3) users do not like the lack or excess
of performance.

The utility function of a user for product x:

U, =14k, (1) ~(P= )’
where:

U, — the utility function of product x;

P — performance of product x;

b — budget of the user;

k, — coefficient of product x popularity among
users;

k, — coefficient of product x popularity among
developers;

p — preference of the user.

The utility function of a developer for product
X:

U, =F*(1+k,),
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where:

U, — utility function of product x;

F — funding of product x;

k, — coefficient of product x popularity among
users

To simulate the disruption in my model, I cre-
ate n developers and m users in an unpopular
patch and increase developers’ stamina to let them
advance the product and not flee. Funding for a
disruptor initially equals mean product funding.
In ideal circumstances, the performance curve
of my disruptors replicates the one described
by A. Christensen, and they should eventually
“invade established markets”; the productivity
coefficients of the early lifecycle let them do it.
There is also a feature of manual investment into
the disruptor in the model.

Findings

The results of the simulation suggest that the
success of disruptions depends greatly on the
moment they happen. When the response-
curves of users start to go down, the average
share of attracted users appears to be greater
than in the case of disruptions launched in a
steady growth period. Thus, in the latter case,
the chance of the product’s survival decreases
considerably, and even the additional invest-
ments or boosted productivity could not help
it most of the time I launched the model. Rapid
exponential fall of the response rates that hap-
pen after the long stagnation is not the best
time for disruptions too, since, on such occa-
sion, users usually quit the disrupting product
even before the developers. At this stage, it is
hard for new competitors to attract big enough
funding and thus, new developers and gain per-
formance.

Furthermore, according to my observations,
the full-blown disruptions of major incumbents
are extremely rare in given circumstances. Indeed,
disruptors that were able to stay on the market
poach the users of other products. Still, develop-
ers usually remain loyal to their patch due to ac-
cumulated funding and big userbase and sustain
the product performance. The initial increased
number of users in disruptor patch do net help
attracting users of other demand-levels and de-
velopers from different patches as well. In my
launches, even multiple disruptors introduced at
the same time have not destroyed the incumbents
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ever; they have been only making their share of
the market smaller.

Another observation is that due to the feedback
loops, from run to run predispositions of a market
are different; sometimes the response rates are
the highest for the most demanding customers,
and sometimes middle-range or low-tier users are
the most satisfied. Anyhow, in the vast majority
of cases, disruptions cannot change the response
trends — all indicators recover shortly after the
appearance of a new competitor. Moreover, even
multiple disruptors introduced at the same time
make the response curves less stable, but do not
change their trajectory (at least, the effect is not
immediate).

Discussion

My findings are more in line with the research
of A. King rather than the one of A. Christens-
en — the disruptions in the model are rare and
do not deserve the attention of incumbents
most of the time since the strategy has proven
to be irrelevant in fighting them. Due to the in-
cumbents’ stability, and disruptors’ compara-
tively small starter userbase, its low solvency, a
small number of developers, and thus low at-
tractiveness for new users, disruptors mostly
either are self-eliminated or end up secondary
to incumbents they were supposed to disrupt in
my model.

A perceived “disruption” in the real world can
happen due to the factors we do not see, and thus
inherently conform the mechanisms completely
different from the one of Disruptive Innovations
Theory. As it is said in the A. King’s study, “a ma-
jority of the 77 cases [of disruption] were found to
include different motivating forces or displayed
unpredicted outcomes. Among them were cases
involving legacy costs, the effect of numerous
competitors, changing economies of scale, and
shifting social conditions” (King & Baatartogtokh,
2015, p. 79). This complexity can even be traced
in my model, where some of these factors were at
play. For example, sometimes the “disruptors” ap-
peared right before the collapse of a popular prod-
uct and merely inherited its userbase; sometimes
a few unsatisfied users started the feedback loop
leading to the product’s growth, and sometimes
a new disruptor indirectly helped the old one
to gain userbase merely raising its comparative
popularity coefficient.
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Conclusions
So, the Theory of Disruptive Innovations may
be a guiding light for some entrepreneurs, and
the examples that conform to this framework
may be found in abundance. Still, we cannot
be sure that the survivorship bias is avoided
in case studies of such a sort. The Theory of
Disruptive Innovations can be regarded as a
“good reminder of potential pitfalls <...> but
in no way does it predict what most compa-
nies will do” (King & Baatartogtokh, 2015,
p. 86). My model echoes these warnings and
shows that even with all the conditions pro-
vided, successful disruptions are rare and
happen mostly due to the random factors;
even intensive investments or a big initial

userbase can sometimes do no good in such
situations.

Future Scope

In future research, I plan to work closely with
the concepts C. Markides introduced in his pa-
per. The division of disruptive innovations by
their managerial implications and adding a set
of strategical responses for incumbents may add
another layer of useful complexity to my model
and thus can let me be more confident about the
plausibility of the results.

Furthermore, in the future, I want to supple-
ment this paper with the statistics on the frequen-
cy of disruptions in the model and provide the data
on the statistical significance of my conclusions.
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MO,D,eﬂMPOBaHVIe pa3pylwmnTeNbHbIX WMHHOBALMM

JleoHunp Xapnos

AnHomauus. KOHHble 3KMNaXu, KNHOKaMepbl U TPaAULMOHHAS SHUMKNONEAns 6bliM CBEPTHYTHI C «NpecTonax»
Hekoraa npuyyaIMBbIMU aBTOMOBUASMU, LMDPOBBIMU KaMepaMu U UHTEPHET-pecypcaMu. XOTs Takue cepbesHble
COBUMU MPOMCXOAAT YXKE MO MEHbLUEN Mepe CTO J1eT, TeOpUs pa3pyLUMTEbHbIX MHHOBaLMI Oblla pazpaboTaHa
TONbKO B KOHUe 90-X ronoB BUAHbLIM yYeHbIM U BU3HEC-KOHCYNbTaHTOM KnenToHoM KpucteHceHoM. B ctaTtbe
NpeacTaBfeHbl pe3ynbTaThl MOMCKA OTBETA HA BOMPOC: KaK NMPOUCXOAST PaspyLnTebHble MHHOBALLMMU U KAKOBbI
(akTopbl, Bbi3blBaOLLME UX pa3pylieHme? CylwecTByoWas nMtepatypa COAEPXKUT OCHOBATEbHYO KPUTUKY TEOPUM
KpucreHceHa. ABTop npefnonaraert, 4To AeCTpyKums 06bIYHO JOCTUraeT ycrnexa bnarogaps ciyyanHbiM dhakTopam
WK TEM, KOTOPbIE HEMOCPEACTBEHHO HE CBSA3aHbl C TEOPUEN AECTPYKLMM, MU PAa3BOPAYMBALOTCS B1AronpusaTHO ANs
[eNCTBYIOLLMX UL, HE33aBUCUMMO OT MX CTpaTermyeckoro Bbibopa.

Kntouessie cosa: Teopmsa LeCTPYKTUBHbBIX MHHOBALMI; OECTPYKTUBHbIN BU3HEC; AeCTPYKTUBHbIN XapaKTep

MHHOBAaLMM
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