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Abstract: Acquisition-based dynamic capabilities have become well established as a new imperative
for organizing mergers and acquisitions (M&A) processes. However, understanding the full benefits
and possible limits of real options applications to measure a dynamic capability-based synergy in
M&A deals remains a challenge. This paper draws on real options theory to explore some of these
benefits and limits to value a synergy in two highly strategic M&A deals. More specifically, the
author develops the proposition that justifies the role of dynamic capabilities as antecedents of the
success of M&A deals in the information and communications technology industry and demonstrates
real options application to measure M&A synergies.
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1. Introduction: Purpose, Motivation, and Originality
1.1. Research Objective and Approach

The objective of this article is to explore the antecedents of the dynamic capabilities-
based synergies in mergers and acquisitions (M&A) deals and to demonstrate an application
of real options to measure those synergies. The paper argues that the intersection of the
framework of dynamic capabilities and real options theory can shed light on the antecedents
of successes (synergies) of M&A deals in the information and communications technology
(ICT) industry.

The paper develops a proposition as follows. Dynamic capabilities-based synergies
in M&A deals provided by the degree of their similarities, complementarity, and transfer-
ability can be valued by real options application using the Black–Scholes Option Pricing
Model (BSOPM) and Binominal Option Pricing Model (BOPM).

1.2. Research Motivation and Originality

The motivation for this research is as follows. Even though the dynamic capabilities
framework and its empirical applications (Teece 2007, 2011; Capron and Anand 2007) make
dynamic capabilities more visible and tangible, the real options application is making
dynamic capabilities measurable, at least in such collaborative types of strategies as M&A
deals. The author uses the real options valuation approach to measuring synergies of
recent M&A deals in ICT industries, namely, LinkedIn acquisition by (Microsoft 2016), and
Amazon’s acquisition of Whole Foods in 2017.

The author selected the two mentioned cases due to the following reasons. First,
the ICT industry is a global dynamic and highly competitive industry, and to sustain
competitive dynamic capabilities. Second, the acquisitions of LinkedIn and Whole Foods
by Microsoft and Amazon were incredibly interesting, highly strategic, and not standard
(Clarence-Smith 2020). So, what do two global ICT industry leaders, namely, Microsoft
and Amazon hope to gain with those mergers? This paper demonstrates originality by
analyzing antecedents of acquisitions giants through the lenses of dynamic capabilities
framework, building blocks of business models, and consequences of acquisitions (syner-
gies) through the lenses of real options theory.
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1.3. Research Topicality, Contributions, and Structure

Scholars have opportunities to deepen and broaden our understanding of the di-
mensions of dynamic capabilities, including their micro-foundations (Wilden et al. 2016;
Schilke et al. 2018). This paper researches the synergies’ phenomenon in the context of
M&A deals of the ICT industry. Thereby, the paper contributes to the current discussion on
triggers of dynamic capabilities of M&A deals in ICT industries, on the processes of the
reinvention of an acquirer’s business model, and dynamic capabilities-based synergies as
an organizational outcome of those processes. In this vein, two exploratory case studies
justify the proposition and unpack micro-foundations of acquisition-based dynamic capa-
bilities. Namely, the paper illustrates what triggers the dynamic capabilities of an acquirer,
why and how those capabilities underpin a reinvention of the acquirer’s business model,
and how to measure a dynamic capabilities-based synergy of collaborative strategies with
real options theory.

This paper is organized as follows. First, the dynamic capabilities as antecedents of
successful M&A deals are discussed in terms of abilities to integrate two business models
of an acquirer’s and a target’s companies in search of synergies. The section is devoted,
respectively, to developing the proposition that can be justified empirically by analysis
of the recent two explorative case studies. The following sections demonstrate the use of
real options to measure dynamic capabilities-based synergies of the two above-mentioned
acquisitions. The paper ends with a discussion on managerial and theoretical contributions.
In conclusion, the paper highlights the research limitations and future works.

2. Theoretical Background

Dynamic capabilities are the renewing and regenerative capabilities that enable firms
to change their operating processes incrementally and radically. Real options valuation
provides an appropriate platform for firms to measure managerial flexibilities and, thereby,
dynamic capabilities.

2.1. Exploring Dynamic Capabilities and Business Models in Merger and Acquisition
(M&A) Deals

Teece (2014, p. 328) argues that the “dynamic capabilities framework was created . . . to
help scholars and practitioners understand the foundations of firm-level competitive advan-
tage.” A dynamic capabilities framework emphasizes how a successful firm can “integrate,
build, and reconfigure internal and external competencies to address rapidly changing
environments” (Teece et al. 1997, p. 516). There is very little research on acquisition-based
dynamic capabilities. Teece argues that it might be “because assets are bundled together
often tightly linked inside incumbent firms, it may be difficult to obtain assets in the desired
configurations through asset purchase or sale in mergers and acquisitions” (Teece 2007).
What is more, there is no consensus on how to measure synergies in merger and acquisition
deals created by dynamic capabilities.

Similarity and complementarity of dynamic capabilities affect post-M&A deals’ out-
comes. “Studies give clear empirical evidence that complementarities are a significant
factor for M&A success” (Bauer and Matzler 2014, p. 272). Thanks to the interaction of
complementary characteristics, value creation occurs not only through cost savings but also
through the growth of turnover and market share due to dynamic opportunities (Klein-
baum and Stuart 2014). Moreover, Signoria and Vismara (2018) measure business similarity
as a proxy for Mand A synergies. In this vein, an application of real options to measure
market value added by the similarities and complementarity of dynamic capabilities is
an appropriate approach. In the recent publications, scholars argue and demonstrate (Čir-
jevskis 2017, 2019a, 2019b) that a dynamic capabilities framework of Teece (2007, 2011) is a
useful tool of business analyses for M&A deals to identify similarities and complementarity
of an acquirer’s and a target’s dynamic capabilities.

The business model frameworks were developed as instruments for visualization of
customer value proposition, cost structure, and profit formula of early-stage endeavor.
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What is more, business models “have considerable significance but are poorly
understood—frequently mentioned but rarely analyzed” (Teece 2010, p.192). Accord-
ing to Teece (2018), the most important components of business models are to unmet
customer needs, specifying the technology that will address them, and capturing value
from the activities. Moreover, Teece argued that “business models, dynamic capabilities,
and strategy are interdependent. The strength of a firm’s dynamic capabilities helps shape
its proficiency at business model design” (Teece 2018, p. 40).

Management’s ability to develop and refine business models is a core micro foundation
of dynamic capabilities (Teece 2007). Scholars should dig deeper to explore the connection
of acquisition-based dynamic capabilities and their micro-foundations of the reinvention of
a business model of an acquirer and synergies in M&A deals. Recently Corbo et al. (2020)
developed the continuous validation framework (CVF) as a mechanism in business model
design and presented a sequence of steps of reinvention in relation to the building blocks
of a business model that might be followed to sustain a new competitive advantage.

2.2. Exploring the Link of Real Options Theory with Dynamic Capabilities Framework in
M&A Deals

By definition, a financial option gives its holder the right, but not the obligation, to
buy or sell the underlying asset at a specified price (i.e., the exercise price) on or before a
given date (i.e., the expiration date). The holder of a call option on a financial asset who
finds the option to be in the money can simply exercise the option and cash in on the
difference between the market price and exercise price specified in the option contract
(Ragozzino et al. 2016).

Options considered in corporate finance and strategic management labeled as “real”
represent claims on real (physical) assets and not financial ones (Damodaran 2002, p. 16;
Li et al. 2007). Thus, a real option is understood as the right and not the obligation to
pursue a particular investment in a pre-determined time frame (Luehrman 1998; Adner
and Levinthal 2004). The idea behind the current research is to view an acquisition as a
growth option on potential benefits since acquisitions can open opportunities that would
not have been available otherwise (Damodaran 2005).

Now, we link the dynamic capabilities framework with a real options valuation
model. From a real options and dynamic capabilities perspective, where the firm is going
in the future depends on the opportunities that lie ahead and management’s dynamic
strategic plans (Smit and Trigeorgis 2004). Teece (2014) defines that dynamic capabilities
can usefully be broken down into three primary clusters: (1) identification, development,
co-development, and assessment of technological opportunities concerning customer needs
(sensing); (2) mobilization of resources to address needs and opportunities, and to capture
value from doing so (seizing); (3) continued renewal (transforming).

In turn, Damodaran argued, “ . . . that the real options argument is heavily dependent
upon two concepts—the learning that occurs by being in a new market and the more
informed decisions that flow from the learning” (Damodaran 2005, p. 20). What is more,
scholars argue that learning mechanisms guide the evolution of dynamic capabilities
(Eisenhardt and Martin 2000; Winter 2003). Easterby-Smith and Prieto (2008) consider a
process of learning as a possible central element in the creation and renewal of dynamic
capabilities. Thus, since dynamic capabilities arise from learning and they constitute
the firm’s systematic methods for modifying operating routines (Zollo and Winter 2002),
we can propose that the real options argument is tightly dependent upon the dynamic
capabilities’ framework.

In this vein, Nishihara (2012) studied dynamic management of multiple real options
and highlighted the advantage of dynamic management over static management. Having
compared static and dynamic management of multiple real options, Nishihara (2012) has
found that a firm under static management determines the type of exercise of real options
ex-ante; on the other hand, a firm under dynamic management decides the time of exercise
and enjoys the synergy gains even for weakly correlated projects. What is more, Nishihara
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(2018) argued that the real option can capture market uncertainty, which dynamically
changes due to specific and macroeconomic shocks on the demand market.

Thereby, the real option can measure dynamic management (Nishihara 2012), which
is provided by the dynamic capabilities of the acquirer’s and target’s companies, namely,
by co-development of technological opportunities in the relationship to changing customer
needs (sensing), by capturing value from doing so, (seizing), and continued renewal
(transforming).

Smith and Triantis (1995) argue that acquisition creates valuable growth options that
discounted cash flow models do not capture. These growth options can be the result of
more growth opportunities, a better competitive position for the combined firm, and add
value (synergies) to the acquiring firm. The idea of the growth option is that acquisition of
a target company is like purchasing a call option on the value of a subsequent target. By
engaging in the acquisition, the acquirer earns the right but not the obligation to develop a
subsequent target. These assumptions are identical to the growth option.

The value of the growth option at the time of the getting synergies is added to the value
of an acquirer and a target without acquisition. Let us consider the first case study example
of the Microsoft corporation buying LinkedIn in an emerging market of professional social
networking with immense growth potential. The acquiring corporation Microsoft is buying
is an option to expand in the emerging social network market rather than a set of expected
cash flows.

2.3. Valuing Dynamic Capabilities-Based Synergies with a Real Options Application

“Synergies do not magically materialize. By definition, they are possibilities, not
certainties” (Ficery et al. 2007, p. 35). There is no single way to identify, validate, and value
the potential of dynamic capabilities-based synergy. “ . . . Discounted cash flow models are
too limiting when it comes to valuing synergy. The synergy benefits in most acquisitions
. . . can be better understood using an options framework . . . ” (Damodaran 2005, p. 19).
Even, “ . . . the NPV does not properly capture the dynamics and active management of
investment under uncertainty, except indirectly (and inadequately) through the adjustment
of discount factors” (Smit and Trigeorgis 2004, p. 103).

An evaluation of synergy in a dynamic environment is often more complex than
standard discounted cash flow (DCF) analysis may suggest, which implicitly assumes a
static view of investment decisions and projected cash flow scenarios (Smit and Trigeorgis
2004). “A real-options framework adds a dynamic perspective to the traditional valuation
approach by incorporating the value of flexibility and growth opportunities in an uncertain
environment”. (Smit and Trigeorgis 2004, p. 94).

Dunis and Klein (2005) argue that synergies can be assessed as a real option value, em-
ploying input variables for the European and/or American call options with Black–Scholes
Option Pricing Model and/or accordingly with the Binominal Option pricing model.

“The option on potential merger benefits to the shareholders is a European call option
on the market value of the merged company with the expected future stand-alone market
value defined as the exercise price” (Dunis and Klein 2005, p. 7). “The share price equivalent
of the option is the cumulated market value of target and acquirer before the announcement
of the deal terms” (Dunis and Klein 2005, p. 7). Thus, the share price (So) is proxied by the
sum of capitalization of merging companies before the deal’s announcement.

“The exercise price is the hypothetical future market value without the merger . . .
The exercise price is the combined hypothetical future market value after one year” (Dunis
and Klein 2005, p. 7). According to Dunis and Klein (2005), the exercise price (K) is proxied
by the sum of the future market capitalization of the merging companies in one year if the
merger is not be consummated. The future capitalization of two separate companies can be
calculated by employing a discounted free cash flow method. Cash flow is, in theory, the
free cash flow, but in practice, it is proxied by earnings before interest, taxes, depreciation,
and amortization (EBITDA). Therefore, the exercise price is the hypothetical future market
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value without the merger or theoretical market value calculated by using revenue and
EBITDA multiples.

The volatility (σ) of share price can be obtained from the V-Lab APARCH Volatility
Analysis (NYU Stern) or by the calculation of the standard deviation of the acquirer stock
price return that was started the week after the announcement (Dunis and Klein 2005).

As to the duration (T) of achieving synergy, Dunis and Klein assumed one year for
the time to maturity (Dunis and Klein 2005, p. 7). However, other studies use different
values in M&A of listed companies, using 3 years for acquisitions (Vergos 2003) or using
even larger periods, up to ten years (Damodaran 2002). For time to maturity, one year was
assumed for the deals of Microsoft–LinkedIn and Amazon–Whole Foods. This was due to
data availability and the assumption that efficient markets should have well-anticipated
potential long-term merger gains within this period. The US dollars was chosen as the refer-
ence currency for those two acquisitions. The risk-free rate (Rf) is a long-term government
bond yield of an acquirer’s country (Dunis and Klein 2005).

The option premium gives the value of this option and should be equivalent to the
takeover premium or even bigger. The acquisition is justified only when the perceived
value to the buyer is greater than the exercise price (Kogut 1991). “This call option is in the
money if the market value of the merged entity exceeds the expected future market value
of the two separate companies.” (Dunis and Klein 2005, p. 6). In this vein, the value of a
real option is a synergy being added to the value of the combined firm, reflecting the time
premium on the option. The option premiums as a competence-based synergies result can
be calculated using an Excel spreadsheet. Therefore:

Proposition 1. Dynamic capabilities-based synergies provided by the degree of their similarities,
complementarity, and transferability in M&A deals can be valued by real options application using
the Black–Scholes Option Pricing Model (BSOPM) and Binominal Option Pricing Model (BOPM).

To test the internal and external validity of the proposed proposition, it was applied
to two exploratory cases of dynamic capabilities-based M&A deals in the ICT industry in
the years 2016 and 2017.

3. The First Explorative Case Study: Microsoft’s Acquisition of LinkedIn in 2016

On 11 June 2016, Microsoft Corporation announced a merger with LinkedIn under
which the transaction valued at approximately USD 26.2 bn. What triggers the acquisition-
based dynamic capabilities of such a technologically advanced corporation such as Mi-
crosoft? What similarities and complementarity of dynamic capabilities of Microsoft and
LinkedIn existed and what building blocks of the business model of LinkedIn could be
transferred to Microsoft’s business model?

Regarding the similarities of the dynamic capabilities, both companies were success-
ful when they were developing new market niches, Microsoft with Office products and
LinkedIn with its professional social network. Both companies were successful in sensing
possible needs in non-developed markets, seizing popular products and services and keep-
ing them on track over the years, maintaining leading positions and achieving satisfactory
results. Companies used both in-house resources and acquisitions for transformation,
developing new tools, and adopting products to various operational systems.

When it comes to its complementarities and triggers of acquisition-based dynamic
capabilities, the first trigger is the fact that Microsoft was behind iOS and Google mobile
ecosystems. Moreover, the Skype example shows that Microsoft was rather weak in sensing
in already developed, rapidly growing markets, such as consumer internet. The dynamic
capabilities of Microsoft showed poor results when the company tried to gain leadership
positions in an already developed market. In contrast, LinkedIn successfully runs a social
network on mobile devices with a high mobile presence (60% of users).

The second trigger is the deal as a means for Microsoft to foray into the professional
social networking space. LinkedIn had immense potential to grow as a professional social
network with revenue generation similar to that of a software business. However, despite
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having a strong user base of 433 million in 2016, LinkedIn continued its struggle to grow
the user base and had little scope for profit.

Thereby, LinkedIn’s users offered opportunities for Microsoft to develop its cloud and
customer relationship management initiatives (Sapersen and Gonzales 2017). As far as
Microsoft was concerned, the main objective for the tech giant was to occupy a position at
the center of peoples’ business lives. That leads to the conclusion that the building blocks
of the corporation’s business model are compatible and transferable if Microsoft keeps
LinkedIn autonomous in its development and provides it resources for the development.

In turn, it evidences the high probability to generate dynamic capabilities-based
synergies in the acquisition of LinkedIn. The acquisition-based dynamic capabilities helped
Microsoft to innovate a business model by obtaining managerial synergies as shown in
Table 1.

Table 1. The micro-foundations of the reconstructs of the business model of Microsoft by acquisition-based dynamic
capabilities.

Acquisition-Based Dynamic Capabilities of Microsoft Micro-Foundations (Processes) of the Reconstruct of the
Components of Microsoft Business Model

Identification, development, co-development, and assessment
of technological opportunities concerning customer needs

(sensing).

Microsoft sensed opportunities to expand their market due to
the customer base of LinkedIn, accelerate the cloud and mobile
business, and improve customers’ productivity and experience.

Mobilization of resources to address needs and opportunities,
and to capture value from doing so (seizing).

Microsoft captured value from combining their growing
business in cloud and business analytics with the existing

content of LinkedIn and providing intelligent insights for the
social business network.

Continued renewal (transforming) customer relationships, new
channels, and new customer value proposition.

The integration of LinkedIn’s marketing solution products into
Microsoft products, such as Office365 and Dynamics, could

increase the number of users and create a deeper relationship
between users. The acquisition helps Microsoft to establish a

“net mobile presence”.

Source: Developed by the author.

To measure dynamic capabilities-based synergies of the Microsoft acquisition, and to
justify the proposition, the author used real options application employing BSOPM and
BOPM. The first valuation model used to measure dynamic capabilities-based synergies in
M&A deal was based on the Black–Scholes option pricing model (Black and Scholes 1973),
namely: C (S, t) = S0 × N(d1) − K × e−rT × N(d2), where N(d1), N(d2) are the cumulative
distribution functions of the standard normal distribution; C (S, t) is call option price at
time t; S0 is the price of the underlying asset at time 0; K is the exercise price at time t;
T is time in years; r is a risk-free rate; e is a mathematical constant approximately equal
to 2.71828, the base of the natural logarithm; σ is expected volatility of an underlying
asset’s value.

On 13 June 2016, the capitalization of Microsoft was USD 394.1 bn; the capitalization
of LinkedIn was USD 25.7 bn (Pillars of Wall Street 2017). The first valuation model
used to measure dynamic capabilities-based synergies in M&A deals was based on the
Black–Scholes option pricing model (Black and Scholes 1973) as shown in Tables 2 and 3.

Dynamic capabilities-based synergies of Microsoft’s acquisition of LinkedIn are USD
92.8 bn by BSOPM valuation. The valuation of the acquisition’s synergies by the Binominal
Option Pricing Model (BOPM) is USD 91.3 bn and given in Tables 4–6.
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Table 2. Option’s variables to value dynamic capabilities-based synergies of Microsoft and LinkedIn’s M&A deal
with BSOPM.

Option Variables Data

S(t) On 13 June 2016, Microsoft’s market capitalization was USD 394.1 bn and LinkedIn’s capitalization was
USD 25.7 bn. Therefore, S(t) was USD 419.8 bn (Pillars of Wall Street 2020).

K

Microsoft’s last twelve-month (LTM) EBITDA was USD 29.2bn and the LTM EV/EBITDA multiple was
11.9. The hypothetical future market value of Microsoft was USD 347.48 bn (Pillars of Wall Street 2020).

LinkedIn LTM Revenue was USD 3.2 bn, and LTM EV/Revenue was 4.8. The hypothetical future market
value of LinkedIn was USD 15.36 bn (Pillars of Wall Street 2020).

Thus, the exercise price (K) was USD 362.96 bn.

Rf The annualized risk-free rate of return (Rf) on 13 June 2016 using US Long-Term Government Bond
T-bonds yield (10-years). The risk-free rate on 13 June 2016 is 1.62% (Macrotrends 2020).

T Duration (T) of obtaining synergy of the merger or acquisition is one year (Microsoft 2016).

σ
The volatility of future share price of Microsoft (σ) in 13–20 June of 2016 after the announcement of a deal.

Thus, expected volatility (σ) equals 36.4% (Microsoft Corp GARCH Volatility Analysis 2020).

Source: Developed by the author.

Table 3. Valuation of dynamic capabilities-based synergies with the Black–Scholes option pricing model: Microsoft’s
acquisition of LinkedIn, in USD bn.

Real Options Valuation with the Black–Scholes Option Pricing Model

Cumulative capitalization of Microsoft and LinkedIn before the announcement in June 2016 (So) 419.80
The cumulative theoretical market value of two separated entities without a merger after one year in 2017 (K) 362.96

The risk-free rate of return (Rf) on 13 June 2016 1.62%
Time to expiration in years (T) 1

The volatility of future share price of Microsoft (σ) on 13–20 June of 2016 one week after the announcement of a
deal 36.40%

d1 0.626
d2 0.262

Value of the call option (C) = Synergies 92.8

Source: Developed by the author.

Table 4. Recombining binomial lattice parameters (Microsoft’s acquisition of LinkedIn).

Parameters of the Binominal Option Pricing Model

time increment (years) δt = t
N = 0.20

up factor (u) u = eσ
√∆T = 1

d = 1.177

down factor (d) 1
u = 0.850

risk-neutral probability (p) p = er∆T−d
u−d = 0.469

Source: Developed by the author.

Once the binominal tree of assets value is completed, the next step is to calculate the
possible payoff synergies) and roll back the values using risk-neutral probabilities as given
in Table 6.

Thus, the forecasted market capitalization of Microsoft Inc. in one year after the
acquisition of LinkedIn is the cumulative capitalization of a target and an acquirer before
the announcement—(So) USD 419.8 bn plus estimated synergies of USD 92 bn, which equals
USD 511.8 bn. Microsoft capitalization on 19 June 2017 was USD 551.59 bn. Therefore,
expected synergies were fully realized and the added market value even bigger than
predicted. However, the connection of the theoretical value with actual value largely
depends on the timing of the prices taken and is entirely difficult to justify precisely in
this study. Meanwhile, having compared the calculated option value with the takeover
premium paid, one should be concluded that this acquisition added market value to
Microsoft corporation thanks to dynamic capabilities-based synergy.
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Table 5. BOPM lattice of the underline values of Microsoft after the acquisition of LinkedIn (in
USD bn).

0 1 2 3 4 5
USD 947.39

USD 805.06
USD 684.12 USD 684.12

USD 581.35 USD 581.35
Underline

value USD 494.01 USD 494.01 USD 494.01

USD 419.80 USD 419.80 USD 419.80
USD 356.73 USD 356.73 USD 356.73

USD 303.14 USD 303.14
USD 257.60 USD 257.60

USD 218.90
USD 186.02

Source: Developed by the author.

Table 6. BOPM of real options lattice: a value of Microsoft synergies of the acquisition of LinkedIn
(in USD bn).

0 1 2 3 4 5
USD 584.43

USD 443.28
USD 323.51 USD 321.16

USD 222.82 USD 219.56
Value of call

option (synergies) USD 145.70 USD 135.14 USD 131.05

USD 91.3 USD 78.39 USD 61.31
USD 43.77 USD 28.68 USD 0.00

USD 13.42 USD 0.00
USD 0.00 USD 0.00

USD 0.00
USD 0.00

Source: Developed by the author.

4. Second Explorative Case Study: Amazon’s Acquisition of Whole Foods

On 16 June 2017 Amazon.com announced that it would purchase Whole Foods Market
for a total of USD 13.7 billion. So, what do Amazon hope to gain with this acquisition?
There are several similarities between the dynamic capabilities of Amazon and Whole
Foods. Both companies are sensing market demands and seizing external opportunities in
online and offline grocery businesses. However, their transforming capabilities need to
be mutually complemented. There are several complementarities between the dynamic
capabilities of Amazon and Whole Foods.

One of Amazon’s weaknesses is the huge cost of losses due to food items becoming
bad, a problem which the company had never faced with toys and books and had no great
experience in the offline retail environment. In contrast, Whole Foods became an organic
supermarket that distinguishes itself by offering “highest quality natural and organic
products”. The first trigger of acquisition-based dynamic capabilities is as follows. To grab
more grocery market share, Amazon should learn to sell food offline (Kowitt 2018).

On the other hand, having a variety of niche products with a high price charge, the
growth of Whole Foods had slowed because competitors began to offer organic foods
at a lower price. From 2013 to 2016, Whole Foods lost nearly half its market value
(Helmore 2017). That is why just a few days after the merger, Amazon dropped prices
by as much as 43% on a range of Whole Foods products (Garfield 2017). It makes the
probability to exercise the real option of the acquisition of Whole Foods very high. The
acquisition-based dynamic capabilities helped Amazon to innovate a business model by
getting managerial synergies as shown in Table 7.
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Table 7. The micro-foundations of the reconstructs of the business model of Amazon by acquisition-based dynamic
capabilities.

Acquisition Based Dynamic Capabilities of Amazon Micro-Foundations (Processes) of the Reconstruct of the
Components of the Amazon Business Model

Identification, development, co-development, and assessment
of technological opportunities concerning customer needs

(sensing).

Amazon sensed that Whole Foods would provide broad access
to retail outlets in a great location across the USA. Having

exploited the big data strategy, Amazon can create a daily habit
among buyers to order groceries from its app and to make them

loyal clients who are highly profitable for the corporation.

Mobilization of resources to address needs and opportunities,
and to capture value from doing so (seizing).

Amazon seized a high-end brand name of Whole Foods and
affluent buyers of Whole Foods. It also can reduce Amazon’s

supply chain management costs due to higher purchasing and
bargaining power.

Continued renewal (transforming) customer relationships, new
channels, and new customer value proposition.

Having added grocery dynamic capabilities through the
acquisition of Whole Foods, Amazon offers click-and-collect
service for quality-conscious buyers, enjoys higher operating

profit, and offers stores as points to pick up other online orders.

Source: Developed by the author.

To measure dynamic capabilities-based synergies of Amazon acquisition, and to justify
the proposition, the author used real options application employing BSOPM and BOPM.
On 16 June 2017, the capitalization of Amazon was USD 478.6 bn; the capitalization of
Whole Foods was USD 13.8 bn (Pillars of Wall Street 2017). The first valuation model
used to measure dynamic capabilities-based synergies in M&A deal was based on the
Black–Scholes option pricing model (Black and Scholes 1973) as shown in Tables 8 and 9.

Table 8. Option variables to value dynamic capabilities-based synergies of Amazon and Whole Food’s M&A deal
with BSOPM.

Option Variables Data

S(o)
The capitalization of Amazon was USD 478.6 bn; the capitalization of Whole Foods was USD 13.8 bn

(Pillars of Wall Street 2017). The cumulative capitalization of Amazon and Whole Foods is USD
492.4 bn.

K

Having used Amazon revenues of USD 142.6 bn in 2017 and EV/Revenues multiple 3.3 (Pillars of
Wall Street 2017), the theoretical market value of Amazon without the acquisition of Whole Foods is

USD 470.6 bn.
Using Whole Foods EBITDA of $1.3 bn in 2017, and EV/EBITDA multiple 11.1 (Pillars of Wall Street

2017), the theoretical market value of Whole Foods without the deal is USD 14.3 bn.
Therefore, the cumulative theoretical market value of Amazon and Whole Foods without a deal or

the exercise price (K) equals USD 484.9 bn.

Rf The US Long-Term Government Bond T-bonds yield (10-years) in 2017 was 2.16% (YCharts 2020).

T Time to expiration in years (T) equals one year.

σ

Expected volatility (σ) has been taken from AlphaQuery (2020). Following the AlphaQuery report
(AlphaQuery 2020), the volatility (σ) of Amazon after an announcement of the acquisition was

assumed as 25.25%.
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Table 9. Valuation of dynamic capabilities-based synergies with the Black–Scholes option pricing model: Amazon’s
acquisition of Whole Food, in USD bn.

Real Options Valuation with the Black–Scholes Option Pricing Model

The cumulative market capitalization of Amazon and Whole Foods before the announcement (So) 492.40
Cumulative theoretical market value the separated entities without merger after one year (K) 484.90

The risk-free rate of return (Rf) in 2017 2.16%
Time to expiration in years (T) 1

The volatility of future share price Amazon (σ) in July of 2017, one week after the deal’s announcement 25.25%
d1 0.273
d2 0.020

Value of the call option (C) = Synergies 58.0

Source: Developed by the author.

Dynamic capabilities-based synergies of Amazon’s acquisition of Whole Foods are
USD 58.0 bn by BSOPM valuation. The valuation of the acquisition’s synergies by the
Binominal Option Pricing Model (BOPM) is USD 60.36 bn and is given in Tables 10–12.

Thus, the forecasted market capitalization of Amazon Inc. in one year after the acqui-
sition is the cumulative capitalization of target and acquirer before the announcement—
(So) USD 492.40 bn plus estimated synergies USD 59 bn, which equals USD 551.40 bn.
Thereby, from an option-pricing point of view, this acquisition provides significant dynamic
capabilities-based synergies. In short, Amazon’s acquisition of Whole Foods was able to
generate significant value-added for the acquirer’s shareholders.

Table 10. Recombining binomial lattice parameters of Amazon’s acquisition of Whole Foods.

The Binominal Option Pricing Model’s Parameters

time increment (years) δt = t
N = 0.20

up factor (u) u = eσ
√∆T = 1

d = 1.120

down factor (d) 1
u = 0.893

risk-neutral probability (p) p = er∆T−d
u−d = 0.491

Source: Developed by the author.

Table 11. BOPM lattice of the underline values of Amazon after the acquisition of Whole Foods (in
USD bn).

0 1 2 3 4 5
USD 866.01

USD 773.54
USD 690.94 USD 690.94

USD 617.16 USD 617.16
Underline

value USD 551.26 USD 551.26 USD 551.26

USD 492.40 USD 492.40 USD 492.40
USD 439.82 USD 439.82 USD 439.82

USD 392.86 USD 392.86
USD 350.91 USD 350.91

USD 313.44
USD 279.97

Source: Developed by the author.



J. Risk Financial Manag. 2021, 14, 69 11 of 14

Table 12. BOPM of real options lattice: a value of Amazon synergies of the acquisition of Whole
Foods (in USD bn).

0 1 2 3 4 5
USD 381.11

USD 290.73
USD 210.21 USD 206.04

USD 144.38 USD 134.35
Value of call

option
(synergies)

USD 94.99 USD 82.12 USD 66.36

USD 60.36 USD 48.18 USD 32.44
USD 27.48 USD 15.86 USD 0.00

USD 7.75 USD 0.00
USD 0.00 USD 0.00

USD 0.00
USD 0.00

Source: Developed by the author.

5. Discussion and Contributions of Research

Teece argues “that studies that provide a better understanding of business model inno-
vation, implementation, and change will also shed light on important aspects of dynamic
capabilities” (Teece 2018, p. 40). The paper contributes to this scientific discussion on the
role of dynamic capabilities in business model innovation and justifies the proposition
of Teece that “the crafting, refinement, implementation, and transformation of business
models are outputs of high-order (dynamic) capabilities” (Teece 2018, p. 40).

Technological changes and new demand make previously acquired competencies obso-
lete and call for new competencies to be built (Danneels 2008, 2016). In this vein, empirical
research is essential to the progress of research on dynamic capabilities (Danneels 2016)
and on real options applications in strategic management (Trigeorgis and Reuer 2017).
Jahanshahi and Nawaser (2018) argue that future research can test the relationship of
a real options theory and dynamic capabilities framework in the project and firm-level
(Jahanshahi and Nawaser 2018, p. 400). This paper contributes to this scientific discussion.
The current paper justifies the role of dynamic capabilities as antecedents of success of
M&A deals and demonstrates real options application to measure managerial synergies in
M&A deals.

Moreover, the paper contributes and demonstrates how acquisition-based dynamic
capabilities provide managerial synergies. Having tested empirically this relationship,
the current paper enriches our knowledge about how organizations can benefit from real
options and redefine dynamic capabilities framework to the heart of strategic management.
This is the major theoretical contribution of the current paper.

Having explored two case studies, the proposition has been justified empirically.
This paper contributes to the understanding of the micro-foundations of similarities and
complementarity among dynamic capabilities of an acquirer and a target in M&A deals
in the ICT industry and the transferability of building blocks of their business models.
Moreover, advancing future research designs for real options valuation, Trigeorgis and
Reuer (2017, p. 57) argue “we would encourage the use of real option with a greater focus
. . . on individual real option cases”. The current paper also contributes to the real options
theory by two illustrative real option cases.

Thereby, the proposition has been justified quantitatively with an application of the
Black-Sholes Option Pricing Model and Binominal Option Pricing Lattice techniques. To
sum up theoretical and managerial contribution, the relationship among research variables
is given in Figure 1.
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Figure 1 also presents the main proposed construct for future research as well as for
practical due diligence purposes in the merging process. Acquirers need to absorb the
dynamic capabilities of targets and to transfer building blocks of the target’s business
model on their own. Thereby, an acquirer converts an M&A deal into a value creation
process (synergies) that can be valued by real options.

6. Conclusions, Limitations, and Future Research Direction

Trigeorgis (1995) argued that it is crucially important that appropriate valuation
techniques be employed to capture the various strategic considerations that could support
many acquisitions. The paper contributes to this request as well. The relationship among
research variables provides a dynamic view on M&A deals to help executives in the
sustaining of long-run competitive advantage and strategic adaptability.

Acquisition and alliance are some of the dynamic mechanisms by which the firm’s
competencies portfolio is altered (Danneels 2016). The acquisitions of Microsoft and
Amazon of LinkedIn and Whole Foods were able to generate significant value-added
for the acquirers’ shareholders. “In most acquisitions, even those where synergy is real
and creates value, the acquiring firm’s stockholders get little or none of the benefits from
synergy” (Damodaran 2005, p. 41), due to biased evaluation process and managerial hubris
(pride). However, this statement is not about Microsoft and Amazon corporations.

The current paper also demonstrates the limitation of real options application to
measure a dynamic capabilities-based synergy. It is difficult to validate the synergetic effect
of one isolated acquisition deal when several acquisitions happen within the anticipation
of the duration of achieving synergy. In this vein, more research is needed to justify the
developed proposition.

Ongoing areas of an empirical investigation into dynamic capabilities, on topics
such as acquisitions and alliances, among others, would also benefit from additional
research (Schilke et al. 2018). What is more, exploration of dynamic capabilities to create
new market-related and technological resources and their effects on managerial synergies
(market value added) is an intriguing area for future research (Danneels 2016).
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