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ABSTRACT
Amazon became the world R&D leader in 2017 by rapidly increasing R&D investment. The company’s
extremely large amount of R&D funds is the result of an ample free cash flow generated by sophisticated
cash conversion cycle (CCC) management. Increased R&D induced business advancement and lean cost
structure construction leading to further increase in cash flow which has stimulated interaction between
vendors, customers, and Amazon via the Amazon marketplace. Activated interaction accelerated CCC
advancement, a subsequent free cash flow increase, and user-driven innovation, thus accelerated the
transformation of routine or periodic alteration activities into significant improvement simultaneously. All
of these components function together as a consolidated sophisticated machine.
In light of the increasing concern to R&D resources development without the dilemma of a productivity
decline that most digital economies are now confronting, this paper demonstrated the above hypothetical
view.
An intensive empirical analysis focusing on the development trajectory of Amazon’s techno-financing
system over a period from 1997 to 2018 was conducted.
An insightful suggestion to neo open innovation that fuses financing management and R&D management
was thus provided.
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1. INTRODUCTION
Contrary to the decisive role of R&D in the digital economy, dilemma between its expansion and
productivity decline has become worldwide concerns [1, 2].
Notwithstanding such circumstances, Amazon demonstrated a conspicuous increase in its R&D
and jumped up to the world top R&D firm in 2017 with a skyrocketing increase in its market
capitalization. The authors in their preceding analysis elucidated a dynamism leading Amazon
such a rapid jump within a short period of time [3, 4].
Such a miraculous model has shed light on the financial system supported and endorsed such a
reckless challenge to risky investment as R&D that incorporates such nature as uncertainty, long
lead-time, and successive huge amount of fund without interruption.
It is widely appreciated that Amazon has been endeavoring cash flow, particularly free cash flow
management based on sophisticated cash conversion cycle (CCC) management [5, 6, 7]. In addition,
in light of its notable business performance, a significant number of studies have analyzed the
system of Amazon’s notable performance [8, 9, 10].
DOI:10.5121/ijmit.2019.11301
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However, none has provided convincing bridge between such CCC-driven cash flow management
and unique R&D system leading Amazon to the world R&D leader without dilemma.
Following the preceding studies [3, 4, 11] this paper attempted to provide a convincing bridge
between Amazon’s mysteries of CCC-driven cash flow management and transformation of R&D
concept.
An empirical analysis focusing on Amazon’s techno-financing development trajectory over the
last two decades was conducted.
It was identified that all functions as marketplace dynamism inducing CCC advancement, CCCdriven cash flow management, and R&D transformation from routine or periodic alteration into
significant improvement during R&D process well-orchestrated as a consolidated sophisticated
machine.
Thus, Amazon succeeded in fusing unique R&D transformation system endorsed by its
institutional system as an R&D-driven company and sophisticated financing system centered on
CCC-driven cash flow management exquisitely combining with debt financing depending on the
capital market conditions as illustrated in Fig. 1.

Figure 1. Scheme of Amazon’s cash flow management.

Such a consolidated sophisticated machine can be attributed to a multi-virtuous cycles which
have been constructed through the following phased efforts as illustrated in Fig. 2.
Phase I: Endeavor M&A by leveraging low interest rate market environment and raising fund
with debt finance.
Phase II: Develop business activities by fully utilizing the fruits of the advancement of M&A and
create CCC-oriented cash flow, thereby invest to R&D.
Phase III: Increase cash flow, particularly free cash flow, through advancement of business and
topology.
R&D thereby a virtuous cycle between them is constructed

2
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Figure 2. Scheme of Amazon’s development trajectory of R&D financing.
：Business / R&D emergence ;

：Cash flow creation ;

：Expansion

These findings give rise to insightful suggestions supportive to transformation of R&D model in
the digital economy.
Section 2 over reviews dynamism of Amazon’s virtuous cycle between ample cash flow and
active R&D investment. Dynamism enabling noting R&D investment is analyzed in Section 3.
Section 4 demonstrates optimal combination of acquisition and R&D. Section 5 summarizes the
noteworthy findings, policy suggestions, and future research.

2. DYNAMISM OF AMAZON’S VIRTUOUS CYCLE
FLOW AND ACTIVE R&D INVESTMENT

BETWEEN

AMPLE CASH

2.1. Amazon’s Key Managerial Factors
Table 1 overviews trend in Amazon’s key managerial factors over a period from 1997 (the year
of initial public offering: IPO) to 2018 focusing on its business outcome as revenues (sales),
investment for future as R&D investment, and consequent incomes as operating income and net
income. Table 1 also overviews its business performances by reviewing its cash flow (CF)
management focusing on management of operating cash flow and free cash flow together with
indebtedness by reviewing debt capital focusing on long-term debt.
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Table 1. Trend in Amazon’s key managerial factors (1997-2018) – US$ mil.

Source: [11, 12].

Debt capital refers to the value of bonds, notes, term loans and other credit sources that are used
to finance business operations. Amazon carried long-term debt of US$ 8.2 bil. as of December
2015, with no short-term debt. This debt consisted primarily of notes with interest rates ranging
from 1.2% to 4.95%, and maturity dates ranging from 2017 to 2044. Amazon's total debt was
largely unchanged in 2016 as US$ 7.7 bil., but the company's indebtedness increased sharply in
2017 and 2018 as US$ 24.7 and 23.5 bil., respectively.
Table 2 demonstrates Amazon’s income statement over a period from 2014 to 2018 which
presents the financial results of its business activities. This statement communicates how much
revenue Amazon generated during the period and what cost it incurred in connection with
generating that revenue. This statement also explains the relationship between sales, operating
income, R&D, and net income. Amazon describes expenses for R&D as those for “technology
and content” [3, 4].
Table 2. Amazon’s consolidated income statement (2014-2018) – US$ mil.

Operating income (OI) measures the amount of profits realized from a business's operations, after
deducting operating expenses such as wages, depreciation, and cost of goods sold including
expenses for R&D (which Amazon describes technology and product) from revenues (sales: S).
4
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Figure. 3. Amazon’s conspicuous jump into world top R&D leader.

Original sources: [12, 13, 14].
In Amazon these profits have been reinvested in its business and employees, not in dividends and
buybacks. Amazon has not paid a dividend since its IPO in 1997, nor has it done any buybacks of
its shares since 2012. That strategy is reflected in spending on R&D activities, which has led to
Amazon becoming the world’s top R&D firm over a short period of time [3, 4] as demonstrated in
Fig. 3. Such R&D seeking resource allocation strategy is distinct as demonstrated in Fig. 4 by
comparing that of Apple. Amazon has been endeavoring to be an R&D-driven company since its
inception in 1994. Consequently, Amazon maintains extremely low ratio of OI/S and extremely
high ratio of R/OI as demonstrated in Fig. 5.

Figure 4. Comparison of resource allocation strategy between Amazon and Apple (2005-2018).

Figure 5. Comparison of R/S, OI/S and R/OI between GAFA (2018).

Since R&D is such risky investment incorporating uncertainty, lengthy successive work with huge
amount of money without interuption, and long lead-time before commercialization, lack of cash
obliges to return all of previous efforts to blisters. Therefore, intensive R&D investment can only
be enabled by fueling ample and sustainable funding rich in mobility which can be expected by
net cash flow, rather by net income (net profit).
While net income indicates revenues left over after all expenses have been paid by adjusting due
5
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income and expense from operating income as explained in Table 2, in conducting actual risky
challenge, timely ample fuel that endorses companies such challenge is indispensable. Net cash
flow is the fuel that helps companies expand, develop new products, buy back stock, pay
dividends, or reduce debt. It is what allows companies to conduct their day-to-day business,
particularly risky heavy business successively as it includes all transactions that transfer cash.
Amazon as a world leading R&D-driven company depends highly on this flow as demonstrated in
Fig. 6.

Figure 6. Comparison of cash flow per income between GAFA (2018).

2.2 Amazon’s Cash Flow Structure
●

Based on the analysis in the preceding section which inspired the significance of cash flow
management in fueling the company to conduct actual business, particularly risk-taking
challenge as R&D investment without interruption, Amazon’s cash flow structure is analyzed
in this section.

Table 3 demonstrates trend in Amazon’s cash flow together with its sales and net income over a
period from 2004 to 2017.
As reviewed in the preceding section, net income (net profit) is the amount of total revenues that
deducted total expenses (how much revenues are left over all expenses have been paid from sales).
This is the amount of money that the company can use to pay off debt, invest in new projects,
distribute to shareholders, or save.
However, in conducting risky heavy challenge as long lasting big R&D successively without
interruption, in order to avoid a fear of shortage of cash that may return all previous efforts to
blisters, endorsement of ample and sustainable funding rich in mobility is indispensable. This can
be expected by net cash flow. Net cash flow is the sum of operating cash flow, investment cash
flow, and financing cash flow. Cash for R&D investment is used from operating cash flow by
deducting certain expenditures in investment cash flow.

6
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Table 3. Trend in Amazon’s cash flow structure (2004-2018) – US$ mil.

Operating cash flow is measured by deducting the expenses for purchases from the sales, or in
other means, adding such values as depreciation, depletion and amortization to net income. This
flow demonstrates how much cash is generated by the business. Table 1 demonstrates that
Amazon is consistently increasing this flow, thereby its main business is securing ample cash.
Free cash flow is the value measured by deducting capital expenditures necessary for business
expansion (included in investment cash flow) from operating cash flow. This is money reserved in
the company after paying due payments as debt repayment, redemption of bonds, and dividend to
shareholders. This is called free cash flow as this is the money that companies can use freely.
Table 4 and Fig. 7 demonstrates trend in cash flow in Amazon by decomposing into net operating
cash flow, net investment cash flow, and net financing cash flow, together with free cash flow.
Aiming at market leader status and raising shareholder value, Amazon has been paying special
attention to free cash flow and reports the trend in this flow at the beginning of the company's
quarterly report by defining it as follows:
Free cash flow is cash flow from operations reduced by “Purchases of property and equipment,
including internal-use software and website development, net,” which is included in cash flow
from investing activities.
One of the noting characteristics of the Amazon is that it has consistently communicated its
intention to create free cash flow since its inception. In his 2004 Letter to stakeholders, Jeff Bezos,
founder of Amazon, explained that “Free cash flow for 2004 of US$ 477 mil. is net cash provided
by operating activities of US$ 566 mil. less purchases of fixed assets, including capitalized
internal-use software and website development costs, of US$ 89 mil.” [15].

7
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Table 4. Trend in cash flow in Amazon (2012-2018) – US$ bil.

* Purchases of property and equipment, net of proceeds from property and equipment incentives.
Source: [12, 13].

Figure 7. Trend in Amazon’s cash flow (1996-2018) – US$ bil. Source: [16].

Fig. 8 illustrates trend in Amazon’s free cash flow over a period from 1996 to 2018.
8
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Free cash flow is cash flow from operations reduced by capital expenditures, which is included in
investment cash flow and illustrated in pink color.

Figure 8. Trend in Amazon’s free cash flow (1996-2018) – US$ bil.

In his 2004 Letter to stakeholders (Bezos, 2005), Bezos reminded that Amazon’s financial focus is
on long-term growth in free cash per share by stressing that “Our ultimate financial measure,
and the one we most want to drive over the long-term, is free cash flow per share.” In order to
accomplish this focus, he stressed that “Amazon’s free cash flow is driven primarily by increasing
operating profit and efficiently managing both working capital and capital expenditures. We work
to increase operating profit by focusing on improving all aspects of the customer experience to
grow sales and by maintaining a lean cost structure.”
As stressed by Bezos, Amazon’s financial focus is on long-term growth in free cash per share for
addressing to its targeting direction as R&D-driven company. Fig. 9 illustrates trend in Amazon’s
free cash per share over a period from 1996 to 2018 which corresponds to significant R&D
inducement as demonstrated in Table 5.

Figure. 9. Trend in Amazon’s free cash flow per share (1996-2018) – US$.
Table 5. Correlation between free cash flow per share and R&D in Amazon (2002-2018).

ln𝑅𝐷 = 5.92 + 1.25𝑙𝑛𝐹𝐶𝐹/𝑆ℎ𝑎𝑟e + 2.67𝐷
(24.27) (9.50)
(3.78)

𝑎𝑑𝑗. 𝑅 2

0.848

𝐷𝑊 1.15

RD: R&D investment; FCF/Share: Free cash flow per share; D: dummy variable (2012 = 1, Other = 0). The
figures in parentheses indicate t-statistics: all are significant at the 1% level.

While free cash flow (similarly, cash flow per share) continued to increase in proportion to
operating cash flow until 2009, it decreased from 2010 to 2012. Contrary to sustainable growth in
operating cash flow, free cash flow showed significant decrease in 2012. At that time, Amazon was
investing most of the operating cash flow earned in its main business for the future. The amount
was unimaginably huge for retail business. For example, in 2012, when net income decreased,
investment cash flow was US$ 3.8 bil. It was significantly higher than the previous year, as it was
US$ 1.8 bil. Active investment continued since then, with US$ 10.1 and 11.3 bil. in 2017 and
2018, respectively.
Such an ample free cash flow played a function of fuel that endorsed Amazon an ambitious
endeavor to risky challenge and enabled active R&D investment leading to world top R&D firm
9
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as reviewed earlier. With an understanding that R&D should be completed through successive
work without interruption and, therefore, free cash flow that fuels such R&D should be functioned
without interruption, Fig. 10 illustrates correlation between cumulative free cash flow and
cumulative R&D investment in Amazon over a period from 2002 to 2018 which is statistically
significant as demonstrated in Table 6 and supports the analysis of Table 5.

Figure 10. Correlation between cumulative free cash flow and cumulative R&D investment in Amazon
(2002-2018) – US$ bil.
Table 6. Correlation between Cumulative Free Cash Flow and Cumulative R&D Investment in Amazon
(2002-2018).

ln𝑐_𝑅𝐷 = 0.59 + 0.96𝐷1𝑙𝑛𝑐_𝐹𝐶𝐹 + 2.53𝐷2𝑙𝑛𝑐_𝐹𝐶𝐹 + 1.00𝐷3𝑙𝑛𝑐_𝐶𝐹𝐶 − 0.81𝐷1 − 4.33𝐷2
(1.85*) (43.50)
(2.88)
(10.92)
(−2.52) (−1.88*)
adj. R2 0.998

DW 1.74

c_RD cumulative R&D investment; c_FCF: cumulative of free cash flow; D: dummy variable (D1: 20022011 = 1, others = 0; D2: 2012, 2013 = 1, others = 0; D3: 2014-2018 = 1, others = 0).
The figures in parentheses indicate t-statistics: all are significant at the 1% level except * 5%.

2.3 Amazon’s Financing Dynamism
Based on the analyses in the preceding sections, Fig. 11 summarizes Amazon’s financing
dynamism in 2018. Bezos stressed repeatedly that “Amazon’s financial focus is on long-term
growth in free cash flow per share,” and that “Amazon’s free cash flow is driven primarily by
increasing operating profit (operating income, net income) and efficiently managing both working
capital and capital expenditures. We work to increase operating profit by focusing on improving
all aspects of the customer experience to grow sales and by maintaining a lean cost structure” [11].
Fig. 11 demonstrates a virtuous cycle between increases in free cash flow and R&D by optimizing
free cash management and maximizing funding through thorough improvement of business
growth, lean cost structure construction, and cash conversion cycle (CCC) advancement.

Figure 11. Amazon’s financing dynamism toward R&D-driven company (2018) – US$ bil.
10
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3. DYNAMISM ENABLING NOTING R&D INVESTMENT
3.1. Cash Conversion Cycle
(1) Strengths with "Payment before Goods Sell"
As a world leading R&D-driven company, in order to secure R&D fund successively without
interruption, Amazon highly depends on net cash flow, rather on net income (net profit) as
reviewed earlier. This can be enabled by generating enough cash flow by collecting payments
from customers promptly and then pays its vendors with relatively longer payment terms based
on its sophisticated cash conversion cycle (CCC) management [17, 18, 19].
CCC is the timespan between disbursing and collecting cash by calculating the following period:
CCC = Days inventory outstanding + Days sales outstanding – Days payables outstanding.
12 days of CCC of the world's largest retail Walmart Stores indicates that it takes 12 days to
collect the cash by selling inventories and new products. Typical CCC in the retail industry is 10
to 20 days as demonstrated in Fig. 12. Due fund for this period should be provided by the
company’s own efforts.
Contrary to such a burden, Amazon demonstrates negative CCC as -20 to -30 days as also
demonstrated in Fig. 13. This implies that the product in the distribution chain is already cashed
20 to 30 days before it is sold. Such a significant negative CCC is the source enabling Amazon to
develop huge investments and new businesses thereby one after another.
(2) "Deal Deposit" that Can be Operated without Interest
While the inside the black-box of Amazon’s negative CCC scheme has been unveiled, it can
definitely be attributed to its unique marketplace function. Marketplace is a mechanism that
allows non-Amazon vendors to sell their goods and services. In this marketplace, payments from
customers are collectively received by Amazon. The sales are returned to the vendors a few weeks
later after deducting a few percent of the commission.

Figure 12. Cash conversion cycle in Walmart, Costco and Amazon (2004-2017) – In days. Sources: [6, 20].

The point is that the entire sales in the marketplace are deposited to Amazon first and then returned
to the vendors certain days later. This temporary deposit is called “deal deposit.” Amazon's
negative CCC can largely be attributed to this deposit magic. Amazon incorporates some specific
function in its marketplace enabling to practice this magic.

3.2. Unique Function in Amazon’s Marketplace
CCC management is a management strategy for attaining shorter receivables (days of outstanding
of inventory and sales) and longer days of payables. This management is deployed by leveraging
such functions of marketplace as pricing dynamism together with systems promoting customers
purchase by enabling them to review goods and services that satisfying such requirements as
speed of delivery and fulfilment options.
11
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Amazon, which is based on R&D as a culture, has been promoting companywide experimentation
to cause customers obsessed with making purchase decisions. This has enabled Amazon to deploy
an architecture for participation that makes the most of digital technologies by harnessing the
power of users (Tou et al., 2019a, 2019c). Such user-driven innovation enabled Amazon to offer lower
prices of goods and services, which satisfied customers leading to a virtuous cycle between them.
However, Amazon’s pricing strategies are much more complex in that it does not always offer the
lowest prices but changes millions of prices daily as illustrated in Fig. 13 [20].

Figure 13. Amazon’s virtuous cycle of pricing leading to data network externality.
Original source: [20].

Through such pricing strategy that enables to learn users reaction to (i) supply-demand relation,
(ii) competitors’ prices, (iii) seasonal effects, (iv) perception among consumers, (v) discounts
effect, and (vi) feedback to algorithmic pricing, Amazon has been enjoying the effect of data
network externality. This effect increases exponentially as interaction with users increases leading
to gaining overwhelming power in the CCC game in its marketplace. This power can be
considered one of the significant sources of Amazon’s high dependence on cash flow.
Fig. 14 and Table 7 demonstrate this hypothetical view by analyzing the correlation between sales
increase (which represents interaction increase) and corresponding exponential increase (which
represents network externality effect) in operating CF in Amazon over the period from 2002 to 2018.

Figure 14. Correlation between sales and logistic value of operating CF in Amazon (2002-2018).
Table 7. Effect of network externality in inducing operating CF in Amazon (2002-2018)

𝑂𝐶𝐹 = 𝐴 𝑒𝜆𝑆
⇒
ln OCF = ln A + λ1D1 S + λ2D2 S + dD1
ln𝑂𝐶𝐹 = 7.81 + 0.13𝐷1𝑆 + 0.01𝐷2𝑆 − 2.62𝐷1
𝑎𝑑𝑗. 𝑅2 0.969
𝐷𝑊 1.29
(51.59) (6.71)
(9.06) (−9.96)
OCF: operating CF; S: sales; 𝜆: learning coefficient; A: scale factor; D: dummy variables (D1:
2002- 2008 = 1, others = 0; D2: 2009-2018 = 1, others = 0)
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The figures in parentheses indicate t-statistics: all are significant at the 1% level.
These analyses demonstrate operating CF increases exponentially corresponding to interaction
increase. Sharp increase with high learning coefficient ( 𝜆 in Table 7) changed to moderate
increase after 2009. This suggests that Amazon has developed high level of operating CF
dependent structure by 2009 as demonstrated in Fig. 15 and support the above hypothetical view.

Figure 15. Dependence on operating CF per sales in Amazon (1997-2018). Source: [12, 13].

3.3 CCC’s Role in Accelerating the Transformation of R&D
Amazon has been endeavoring to be an R&D-driven company since its inception in 1994. This
culture has led to Amazon establishing its fundamental business principle.
Most of Amazon’s profits come from its high-tech division which have been reinvested in its
business and employees, not in dividends and buybacks. That strategy is reflected in spending on
R&D activities, which has led to Amazon the world’s top R&D firm over a short period of time.
Notwithstanding such an increase in expenses for business activities generally described as R&D,
Amazon insists on describing them as “technology and content.” While the former focuses on
business activities for “significant improvement,” the latter encompasses those for “routine or
periodic alterations.”
Amazon has invested considerable resources in extremely innovative business areas such as AWS,
Kindle, Alexa and Amazon Go for the former improvement. In parallel with such forefront
innovation, it is endeavoring to absorb external innovation resources, particularly soft innovation
resources [3, 4] from external markets and assimilate them into its business model, which
transforms the latter business activities into the former during its R&D process.
Scheme of this unique R&D model is illustrated in Fig. 16.

Figure 16. Scheme of Amazon’s unique R&D model.

Such a world top R&D investment can be attributed to its ample free cash flow enabled by
sophisticated CCC management. This management enabled Amazon to acquire ample funds that
can be managed without interest for certain period as reviewed earlier leading to decrease in
13
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average interest rate of operating funds. This decrease enabled Amazon to decrease prices of
goods and services which induced interactions with customers as illustrated in Fig. 17.

Figure 17. Correlation between interactions with customers and price decrease in Amazon..

where m: lead-time between R&D and commercialization, r: interest rate, 𝜌: rate of obsolescence of
technology, pr : relative price of technology, 𝛼: interaction intensity (0 < α < 1), r0: interest rate in the
market (m = 3 years, 𝜌 = 0.2, r0 = 0.05: [4]).

Induced interactions, in turn, further advanced CCC as reviewed earlier leading to constructing
the first virtuous cycle as illustrated in the upper part of Fig. 18.
Since increased fund through this CCC advancement can be considered as “invisible fund”
unexpectedly obtained from the balance of interest free deal, such fund can be utilized for risky
investment as it could be excused even if the investment resulted in no return [21, 22]. Thus,
induced interactions accelerated the transformation of R&D: transformation of activities in
routine or periodic alterations into significant improvement endorsed and supported by free cash
flow. This acceleration increased in qualified technology stock. Increased stock contributed to
sales increase and also construction of lean cost structure as demonstrated in Fig. 19, both
contributed to increase in operation profit. This increase contributed to increase in free cash flow,
thus constructing the second virtuous cycle. Sales increase contributed to further advancement of
CCC management leading to constructing the third virtuous cycle.
Thus, three folds virtuous cycles can be constructed in Amazon’s CCC management as
demonstrated in Fig. 18.

Figure 18. Dynamism of CCC in accelerating the transformation of R&D.

14
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Figure 19. Dependence on non-R&D operating expenses per R&D in Amazon (1997-2018).

non-R&D operating expenses: Operating expenses – R&D.
Source: [12, 13].

4. OPTIMAL COMBINATION OF ACQUISITION AND R&D
4.1. Exquisite Combination of Own Cash and Debt Financing
In addition to the foregoing noting cash flow management, it is also distinctive that Amazon uses
different methods of financing for business acquisitions and investments taking into account the
capital market conditions [23].
For example, Amazon acquired US$ 16 bil. in debt financing for the acquisition of Whole Foods
by US$ 13.7 bil. in 2017. At that time, Amazon had over US$ 21 bil. in cash on hand and was
able to fully prepare the funds needed for the acquisition without issuing bonds. However, taking
advantage of the low interest rate market environment, Amazon succeeded in raising cost and
flexible funds. As Amazon continued to invest in R&D in parallel with the acquisition of Whole
Foods, it was considered that its own cash should be devoted to R&D and the acquisition of
Whole Foods could be covered by low interest rates as it was expected to generate cash flow.
Contrary to such financing decision to Whole Foods acquisition, Amazon utilized abundant cash
generated through its CCC management as reviewed in the preceding section for investments to
its new engine such as AWS and Amazon Prime. Such investments enabled Amazon holding
broader financing possibilities. All financing strategy and R&D-driven business development
strategy thereon has been deployed as a consolidated machine.

4.2. M&A Strategy
(1) General Trend in M&A
Amazon's M&A trend can be classified into three periods as summarized in Table 7.
Table 7. Trend in number of acquisitions by Amazon (1998-2018).

15
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The first period from 1998 to 2000 can be considered as the active acquisition period. During this
period the acquisition aimed at beyond book and US market including Bookpages (1998, UK)
and Alexa Internet (1999).
The second period from 2001 to 2008 can be considered cautious against M&A due primarily to
the bursting of the net bubble. During this period strengthening of indigenous R&D base was
focused.
The third period from 2009 to 2018 can be considered re-active acquisition with exquisite
combination of own cash flow-driven R&D including Zappos (2009), Kiva Systems (2012),
Twitch Interactive (2014) and Whole Foods Market (2017).
(2). Typical M&A
1)

Alexa Internet

Amazon acquired Alexa Internet in 1999 by US$ 250 mil. This acquisition developed to
Amazon’s one of core business Amazon Echo (Alexa Voice Service) started from 2014.
2)

Whole Foods

One of the biggest and most impressive acquisition was that of Whole Foods Market in June 2017
by US$ 13.7 bil. Whole Foods is a high-end supermarket focusing on organic foods with 450
stores in the US. This acquisition was expected to Amazon’s entry into real stores and sales.
CNBC estimated that, Amazon’s goodwill accounted for US$ 9 bil. of the US$ 13.7 bil.
acquisition price. That means 70% of the price Amazon paid was for the future growth it expects
to get from Whole Foods while a mere 30% was based on the value of Whole Foods current
business and assets. Amazon’s goodwill balance was US$ 13.4 bil. as of the end of 2017.

4.3. Optimal Combination of Financial Resources in Inducing R&D
Fig. 20 illustrates trends in R&D, operating CF, long-term debt and number of acquisitions in
Amazon over a period from 1998 to 2018.

Figure 20. Trend in R&D, operating CF, long-term debt and number of acquisitions in Amazon
(1998-2018).

Based on these observations, Table 8 demonstrates financial sources that induced Amazon’s
conspicuous R&D investment since its IPO in 1997.
Table 8. Financial sources inducing Amazon’s R&D investment (1997-2018).

R: R&D investment; OCF: operating CF; LTD: long-term debt; D: dummy variables (D1: 1997-2001 = 1,
others = 0; D2: 2002-2008 = 1, others = 0; D3: 2009-2018 = 1, others = 0; D31: 2009, 2010 = 1, others = 0).
16
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The figures in parentheses indicate t-statistics: all are significant at the 1% level except * 5% and ** 15%.

Based on this result, Amazon’s development trajectory focusing on R&D financing as an R&Ddriven company can be summarized as Table 9.
Table 9. Amazon’s development trajectory focusing on R&D financing.

Table 9 demonstrates distinct focus of financial resources for R&D-driven development
depending on the three phases of development as follows:
Phase I (1997-2001)
Founded in 1994 as a book-based e-commerce company, focal efforts were devoted to
establishing financial and own R&D bases towards beyond books and US market.
During this period, operating income was minus, the same as operating CF. Consequently, active
M&A was endeavored largely depended on long-term debt.
Phase II (2002-2008)
Developed business activities by fully utilizing the fruits of the advancement of M&A leading to
gaining operating income that enabled CCC-oriented cash flow creation, thereby intensive R&D
was promoted. This accelerated R&D substitution for M&A leading to strengthening indigenous
R&D base and decreasing long-term debt dependence.
Phase III (2009-2018)
Increased cash flow, particularly free cash flow, through advancement of business and
construction of lean cost structure. This induced R&D significantly which contributed to further
advancement of business and subsequent CCC management. Thus, a virtuous cycle between them
was constructed which re-activated M&A.
On the basis of these phased efforts, three folds virtuous cycles, involving such financing
structures as ample free cash flow creation and exquisite combination with debt financing, and also
R&D transformation dynamism as transforming routine or periodic alterations into significant
improvement during R&D process, was constructed.

5. CONCLUSION
In line with an increasing concern with respect to new concept of techno-management system in
the digital economy as Amazon, based on its unique identical system, jumped up to the world
R&D leader in 2017 and consequent skyrocketing increase in its market capitalization over a short
period of time, this paper attempted to elucidate this dynamism.
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Following the authors’ own preceding analysis that identified Amazon’s unique R&D inducing
system that transforms routine or periodic alteration activities into significantly improving
activities during its R&D process by assimilating external resources of innovation based on an
empire chain, big data collection system, and also the architecture for participation, elucidation of
the inside the black-box of its techno-management system that enabled to secure such a huge
amount of R&D investment were attempted.
It was identified that Amazon succeeded in fusing unique R&D transformation system and
sophisticated financing system centered on CCC-driven cash flow management that induced the
following dynamism:
(i)

With strong user-driven innovation, Amazon has constructed overwhelming power to both
customers and vendors in its marketplace.
(ii) This power enabled to construct an extremely advanced CCC as negative 20 to 30 days.
(iii) Advanced CCC decreased average interest rate of operating fund enabling Amazon to
decrease prices of goods and services leading to inducing interactions with customers while
increasing free cash flow.
(iv) Induced interactions, in turn, further advanced CCC leading to constructing the first
virtuous cycle.
(v) Endorsed and supported by increased free cash flow, induced interactions accelerated the
transformation of R&D leading to increasing qualified technology stock.
(vi) Increased stock contributed to sales increase and also to construction of lean cost structure.
(vii) Both contributed to increase in operating profit and subsequent increase in free cash flow,
thus constructed the second virtuous cycle.
(viii) Sales increase contributed to further advancement of CCC management leading to the third
virtuous cycle.
Thus, three folds virtuous cycles have been constructed in Amazon’s CCC management
enabling its noting cash flow management.
In addition to this cash flow-based financing, Amazon uses also different method of
financing for business acquisitions and investments for R&D, taking into account the capital
market conditions, thereby deploying exquisite combination of own cash and debt
financing.
All financing strategy and R&D-driven business development strategy thereon has been
deployed as a sophisticated consolidated machine which has been constructed through
three phases of development after IPO in 1997 consisting of:
(i) Phase I (1997-2001)
Focal efforts were devoted to establishing financial and R&D bases towards beyond books and US
market through active M&A largely depended on long-term debt.
(ii) Phase II (2002-2008)
Developed business activities by fully utilizing fruits of the advancement of M&A leading to
gaining operating income that enabled CCC-oriented cash flow creation, thereby R&D was
promoted which accelerated R&D substitution for M&A leading to strengthening indigenous
R&D base and decreasing long-term debt dependence.
(iii) Phase III (2009-2018)
Increased cash flow, particularly free cash flow through advancement of business and
construction of lean cost structure which induced R&D significantly leading to contributing to
further advancement of business and subsequent CCC management. Thus, a virtuous cycle
between them was constructed which re-activated M&A.
18

International Journal of Managing Information Technology (IJMIT) Vol.11, No.3, August 2019

Noteworthy is all functions as marketplace dynamism inducing CCC advancement, CCC-driven
cash flow management, and R&D transformation from routine or periodic alteration into
significant improvement during R&D process well-orchestrated as a consolidated sophisticated
machine
These findings give rise to the following insightful suggestions supportive to transformation of
R&D model in the digital economy:
(i)

Fusion between R&D transformation model in the digital economy and CCC-seeking
advanced financing system should be promoted.
(ii) Orchestration of institutional system endorsing R&D endeavor, market dynamism inducing
CCC advancement, CCC-driven cash flow management, and R&D transformation strategy
should be accelerated.
(iii) Amazon’s identical platform consisting of empire chain, big data collection system, and also
the architecture for participation should be reviewed from the view point of above fusion and
orchestration.
Future works should focus on the following points:
(i) In-depth comparative analysis on the similar techno-financing system in global ICT leaders.
(ii) Deployment of similar analysis in ICT leading nations.
(iii) Development of analytical approach identifying the optimal orchestration on key governing
functions.
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