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1 INTRODUCTION

The cloud computing transformation is now gaining momentum [1, 2]. Tt has entered the “early
majority” of the cloud technology adoption lifecycle, where cloud computing has become a
mainstream market of the IT infrastructure [4]. Accarding to Wikibon [3], the Compound Annual
Growth Rate (CAGR] of a true private cloud (a hyper-converged cloud solution) alone will grow
29.2% from 2017 to 2027, while IaaS will grow 15.2% during the same period. However, one critical
issue has still been ambiguous, which is how to comprehend a variety of cloud pricing models
that are offered by different Cloud Service Providers (CSPs) systematically, Yet, the number of
pricing schemes in the current cloud market is overwhelming. The aim of this article is to provide
a systematic view of many pricing models for both CSPs and cloud customers’ so that CSPs can
be competitive and achieve sustainability, while cloud customers can make the best decisions
during the cloud transformation.

Recently, many CSPs or cloud computing advocators claim that cloud computing is cheaper
computing due to its Total Cost of Ownership (TCO) [3, 6]. However, Weinman [8] argued that
“Cloud Computing is not cheap computing.” Martens et al. [9] echoed this view, and he noticed that
many cloud cost (price) concl lack a sy approach in the real costs esti behind
various cloud pricing models. Many favored claims are often dependent on ad-hoc processing of
price modeling without the consideration of many indirect and hidden factors.

As a result, Buyya et al. [10, 11] suggested that the topic of cloud computing pricing should
be considered in an interdisciplinary way, which should be studied under the scape of multiple
disciplines, inchuding cloud technol price theory, microeconomics, operations research, and
value theory. Similarly, Kash and Key [102] also indicated that “current cloud pricing schemes are

fairly simple.” “Multidimensional scheduling and pricing offer greater potential for increasing both
customer satisfaction and (CSP)’s revenue” with a growing number of new cloud service features.
According to References [12, 13], no single discipline can provide a satisfying solution for cloud
pricing. An isolation approach of cloud pricing could increase the difficulty for decision-malers
to comprehend the benefits and risks of cloud services as well as a price to be paid. One of the
examples is how to understand Amazon Web Services (AWS) spot instance or spot black (up to
6-hour service duration time) pricing. It can be considered as dynamic-based pricing” because
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Clou
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Fig. 1. A hierarchical framewark of Claud Pricing Strategies.

multiple cloud market segments. Throughout this taxonomy and survey, we will examine both the
pros and cons of different cloud pricing strategies® and model categories* regarding a fundamental
question of value [99], which is represented by various subjective experiences of many cloud busi-
ness These subject peri are often measured by Cloud Service Metrics (CSM)
[103, 104], such as acquisition, retention, and efficiency from a business customer’s perspective.
Overall, we derive three strategies of cloud pricing through both subjective (values) and objec-
tive (fact) views. Value-based pricing is demand driven, and cost-based pricing is supply driven
Moreover, market-based pricing can be seen as the result of an equilibrium of both supply and

demand in a cloud market. Based on these basic strategies, we can define a hierarchical pricing
framework that is illustrated in Figure 1. Each layer of the framewaorlk is driven by its goal. At the
top, the pricing is driven by the principle of value [99]. The next layer down is derived from three
pricing strategies, which are to pursue a long-term goal of the business. The layer further down is
drmwn from nricine tactical * which is oriented b shori-term obiects The aim of factical nricing is
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1 INTRODUCTION

The cloud computing transformation is now gaining momentum [1, 2]. It has entered the “early majority” of the
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