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Abstract. Independent software vendors (ISV) utilize cloud infrastruc-
ture for different reasons. We hypothesize that the motivation to adopt
cloud infrastructure-as-a-service (IaaS) changes as the ISV’s product is
getting adopted by the market. In this paper we consider how the infras-
tructure needs of ISVs change along the stages of ISV product’s adoption
lifecycle, and analyze the potential benefits of utilizing IaaS in different
stages. The analysis is illustrated with the cases of ISV firms with doc-
umented use of IaaS. These cases support the hypothesis that different
benefits of IaaS are gaining importance along the adoption lifecycle.

Key words: Cloud computing, infrastructure as a service (IaaS), tech-
nology adoption lifecycle

1 Introduction

Infrastructure-as-a-Service (IaaS) is a cloud computing service model that offers
the consumers remotely managed, on-demand provisioned, and rapidly scalable
processing, storage, networks, and other computing resources, on top of which
the consumers deploy the software of their choice [1]. IaaS promises the inde-
pendent software vendors (ISV) wishing to deploy their own offerings a number
of potential benefits, notably improved scalability [2], as well as savings in start-
up and/or operations costs [3, 4]. Owing to these and other promises, the IaaS
services are adopted rapidly: according to Gartner, the market for cloud in-
frastructure services exceeded $5.6 billion in 2011 and will reach $22 billion by
2015 [5].

ISVs may adopt IaaS for different reasons. For some, the low start-up cost is
of utmost importance, whereas some other ISVs may use IaaS due to the pos-
sibility of scaling the infrastructure resources rapidly and cost-efficiently. While
the needs of ISVs differ, the IaaS providers still exhibit the “one size fits all”
approach, which may limit the adoption of their services due to a mismatch
between the differentiated needs of a particular ISV category and the properties
of the service offering [5].

The paper aims at increasing the IaaS providers’ understanding of how their
services are adopted by the software firms, so that they could adjust and tailor
their offerings according to the potential customer needs. In particular, in line
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with technology adoption models, we hypothesize that the infrastructure needs
of ISVs change as the ISVs’ market matures. On this premise, the paper con-
siders how the ISV’s infrastructure needs evolve along the development of ISV’s
market, and how the IaaS offerings could match these needs. The research ques-
tion addressed in the paper can thus be formulated as whether a difference exists
in the value IaaS offers to ISVs at different stages of the technology adoption
lifecycle.

In this paper, we shall use Rogers’ diffusion of innovations (DOI) theory
[6, 7] together with Moore’s work [8] on technology adoption lifecycle (TAL)
as a theoretical background of this study. In our empirical part, we shall use
illustrative cases to demonstrate the value of IaaS to IVS in the different stages
of the technology adoption lifecycle.

The remainder of the paper is organized as follows. In the next section, the
advantages offered by cloud infrastructure to the ISVs are considered. The stages
of the technology adoption lifecycle are overviewed in section 3. In section 4, we
analyze how the importance of IaaS changes as the ISV product is evolving
along the stages of the TAL; the analysis is based on the reported cases of using
Amazon’s IaaS offerings by the ISVs. Finally, section 5 discusses the results of
the analysis, considers the implications of the findings, and outlines the areas
for further research.

2 Cloud computing and its benefits

Cloud computing generally refers to the provision of computing capacity, storage
capacity, and applications as a service across the Internet. Architecturally, cloud
computing is usually seen as consisting of three service layers: (i) Infrastruc-
ture as a Service (IaaS), which provides computation and storage capacity, (ii)
Platform as a Service (PaaS), which provides software development tools plus an
application execution environment, and (iii) Software-as-a-Service (SaaS), which
provides applications on top of PaaS and IaaS [9, 10]. Cloud computing is also
seen as a set of “consumer and business products, services and solutions delivered
and consumed in real-time over the Internet” [11], implying that especially SaaS
offerings may appear in a variety of different forms. In our analysis, the focus is
both on the applications provided as-a-service by an ISV to its customers, on the
development of market for such SaaS offerings, and on simultaneously changing
needs for infrastructure services provided to the ISV.

The data center hardware and software forming a cloud infrastructure can be
deployed in a form of a public cloud, a private cloud, or a hybrid cloud infrastruc-
ture [1]. In case of a public cloud, a software vendor uses a third party’s cloud
infrastructure (data center) to offer SaaS for customers on demand. A private
cloud is deployed in the customer’s internal data center, with the software being
installed and used in a centralized manner [9, 12]. In the case of a hybrid cloud,
a firm using a private cloud may, for example, offload a part of the workload
onto a public cloud, and in that way acquire more computing capacity [13, 12].
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The adoption of cloud computing in general and SaaS in particular offers
a number of benefits to its customers. Building on study by Lacity et al. [14],
Benlian and Hess [15] grouped the SaaS benefits under the categories of cost
advantages, strategic flexibility, focus on core competences, access on specialized
resources, and quality improvements. Based on a survey conducted among 2000
randomly selected German companies, the authors identified cost advantages,
strategic flexibility (in switching providers as well as in scalability), and quality
improvements as empirically supported opportunities behind SaaS adoption.

In the study by Benlian and Hess [15], these benefits are mainly attributed to
IT outsourcing, multi-tenant architecture and shared infrastructure controlled
by the ISV, whereas other properties of the ISV’s SaaS offering are not explicitly
considered as the sources of relative advantage. This leaves the room to consider
the adoption of different types of applications as-a-service, varying for instance
in the degree of innovation and complexity, and consider the impact of IaaS on
the value creation of the ISVs providing SaaS offering.

The advantages of IaaS to ISVs include, among others, on-demand provision-
ing, client platform independence, rapid elasticity, charging based on the actual
usage, possibilities for lowering the costs, ease of use, reliability, and streamlined
maintenance and upgrade [16]. We find it safe to assume that some of the bene-
fits of SaaS, which an ISV passes on to its customers, are in fact associated with
the advantages of IaaS:

– Cost advantages. Due to the effect of both economies of scale and scope, IaaS
firms may provide the infrastructure services at a price lower than the cost
of internally provisioning the same services. This in turn is due to the IaaS
provider’s ability to fully control the infrastructure, standardize it and share
among multiple users via a multi-tenant environment. IaaS customers also
benefit from lower up-front investments, as IaaS providers usually charge a
subscription fee without a need to make (large-scale) initial payments.

– Strategic flexibility. When using IaaS, ISVs are more flexible in switching
providers, thus reducing the switching costs of replacing one infrastructure
solution with another. Additionally, the ISVs’ ability to scale improves: using
IaaS, they are able to rapidly provision (and de-provision) the resources in
response to the workload. Finally, the use of IaaS enables quicker implemen-
tation of applications and thus shortens the time-to-value for the ISVs.

– Quality improvements. Owing to the IaaS providers’ ability to concentrate on
operational excellence, they are able to attain a high level of service qual-
ity. The quality of IaaS provider’s service is usually expressed in measurable
quantities (including uptime, response time, etc., as well as related fines and
penalties), and the IaaS provider is motivated to maintain a high service level
as the customers may otherwise switch to another IaaS provider.

These benefits are likely to appeal differently to an ISV depending on the
products and services, which the ISV deploys on top of the IaaS, as well as on
how far these products and services are in their lifecycle. The latter is considered
by the technology adoption lifecycle models which are summarized in the next
section.
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3 Technology adoption lifecycle

According to Rogers’ Diffusion of Innovations (DOI) theory [6, 7], perceived at-
tributes of innovations include five characteristics that impact on the rate of
adoption. These include relative advantage such as an economical or practical
benefit, compatibility with existing values and experiences, complexity of the in-
novation, trialability and observability of the innovation. Rogers describes how
an innovation is adopted by a social system that consists of individuals, informal
groups, organizations, and/or subsystems with a shared problem-solving goal.
The theory presents five ideal types of adopter categories [7]. These categories in-
clude: (i) Innovators, (ii) Early adopters, (iii) Early majority, (iv) Late majority,
and (v) Laggards.

Moore [8] used the DOI theory as a starting point for identifying and explain-
ing the technology adoption patterns in high-tech industries (including software
industry), and introduced the Technology Adoption Lifecycle (TAL) model. In
the context of IT innovation adoption, this lifecycle suggests that a high-tech
market evolves through the set of stages, from the early market through the so-
called ’chasm’ and ’bowling alley’ to the ’tornado’ market and then eventually
to the ’main street’ stage.

The early market starts with the emergence of a discontinuous innovation.
This innovation is employed by the firms to produce specific solutions to ac-
commodate the needs of visionaries in customer organizations [8]. In terms of
the Rogers’ work [7], the adoption in this stage relies on Innovators and Early
adopters. Innovators are the persons able to understand and apply more techni-
cal products than average population. Early adopters represent opinion leaders
that have a central position in their networks. They both decrease the uncer-
tainty associated with the adoption of a new idea and give a justification whether
the innovation is good or not for the adopters in the next stage.

When crossing the chasm and in the bowling alley, products sharing a signif-
icantly similar core are gaining the leading positions in adjacent market niches.
Firms with such offering target new niches, trying to occupy them as well. Within
a niche, the product is standardized, but changes are needed when bringing
the product to a new niche [8]. If the product is successful in several adjucent
niches, it may enter the tornado stage, implying that the product becomes a
de-facto standard, both establishing the market and taking the leading role in
it. Customizations are no longer provided, and the configuration and support are
likewise scarce or absent. In these phases, the innovation is adopted by the prag-
matist firms or individuals, referred to as Early majority in the Roger’s theory
[7]. These customers decide to adopt the innovation only when the technology
matures, and when a market-leading vendor emerges [8]. Accordingly, the period
to adopt is relatively long compared to the early market.

Main street represents a market after the tornado, when the product’s value
to specific customer can be increased by adding extra (easy to make) features,
thus, justifying greater margins for otherwise the same product [8]. In the DOI
theory [7], this stage is related to the large group of Late majority that amounts
to circa 34% of all adopters. Late adopters embrace new ideas mainly based on
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economic necessity or increasing peer pressures. They are more skeptical and
cautious toward innovations and do not adopt the innovation until their peers
have done so. Thus, the most of the uncertainty must be eliminated before Late
majority adopt the innovation. After Main street markets, products come to the
end of their life cycle [8]. In this stage, only Laggards adopt the innovation as they
have very traditional values and are suspicious toward new ideas. According to
Rogers [7], this might be also related to precarious economic position that forces
Laggards to be cautious toward innovations.

Moore [8] analyses how the firms’ strategies, competitive advantage, posi-
tioning, and organizational leadership change as the firm progresses through the
technology adoption lifecycle. In particular, the key competitive values of the
firm – product leadership, operational excellence, and customer intimacy – are
gaining different priorities at different stages. Whereas in the early market, prod-
uct leadership alone is the key, in the chasm and in the bowling alley the customer
intimacy plays a critical role along with the product leadership in meeting the
expectations of a particular niche. During the tornado, in addition to product
leadership, the firms focus on operational excellence to meet the rapidly scaling
demand, and to benefit from the resulting economies of scale. Finally, on the
main street stage, along with the operational excellence, the customer intimacy
is important again, to combat diminishing margins with low-cost customization
offerings. In the next section, we shall consider how the characteristics of IaaS
match the ISV’s key competitive values at different stages in the TAL.

4 Benefit of IaaS in different stages of TAL

In this section, for each stage of TAL, we shall consider the benefits of utilizing
IaaS. We shall also consider the examples of case firms having products in that
TAL stage, and their justification for using the IaaS. The cases are based on
the secondary data gathered from the Amazon.com case study database and the
executive interviews of companies utilizing Amazon’s IaaS offering. As advised
in the study of Eisenhardt [17], the cases were selected for particular theoret-
ical reasons rather than on the basis of random sampling. Thus, the aim is to
increase the theoretical understanding of the phenomenon under the study in-
stead of statistical generalization [18]. In the data analysis, guidelines suggested
by Eisenhardt [17] and Yin [18] were followed. First, the case firms were iden-
tified from the database based on characteristics of their software product and
services. In particular, we searched for clear examples of product or services
requiring focus either on product leadership, customer intimacy or operational
excellence. Thereafter, the unique patterns of each case were identified and sim-
ilar patterns were categorized under each stage of TAL. Table 1 provides an
overview of the analyzed companies and their type of software offering.
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Table 1. Overview of the case companies

Case company Product / Service Ref

Peixe Urbano A deal-a-day website [19]

BigDoor Media Game mechanics for online apps [20]

Ci&T Customer-specific social networking [21]

Ooyala Video encoding and delivery [22]

SundaySky Video encoding and delivery [23]

Razorfish Data mining for marketing industry [24]

Assay Depot Portal for pharmaceutical industry [25]

MarketSimplified SaaS app for online brokerage [26]

Zynga Social network games [27]

Dropbox Online file hosting service [28]

Altexa Online file hosting service [29]

SmugMug Online photo sharing service [30]

photoWall Online photo sharing applications [31]

Salesforce.com SaaS platform for CRM [32]

4.1 Early market

The firms in the early market are serving the needs of visionaries through
customer-specific offerings. In this stage, product leadership is the key [8]. Often
such products are made by SMEs or start-ups built around the innovative idea
and, for such companies with limited resources, reducing upfront investments
and launching the product or service fast to attain visionaries feedback are both
critical. Let us consider Peixe Urbano and BigDoor Media as examples of the
companies in the early market.

Peixe Urbano is a Brazilian startup company that runs a deal-a-day website
offering discounts in Brazil, Argentina, Mexico, and Chile. Having chosen the
bootstrapping approach, the firm faced the challenge of developing and rolling
out their offering with minimal investments. The management had decided to
use Amazon Web Services (AWS) IaaS to minimize the upfront infrastructure
investments, while still having an opportunity to scale rapidly in case the offering
succeeds: “we needed a solution that was both very small on capital expenditure,
as well as highly scalable. Amazon Elastic Compute Cloud (Amazon EC2) was
the most mature of the available options that met both requirements” [19]. By
adopting Amazon IaaS, the firm was able to cut the expenses of investing in
physical hardware, and, within a short time, it had grown to become the largest
group-based deal site in Brazil.

Another ISV announcing benefits from IaaS in the early market is BigDoor
Media [20] that develops a software platform to assemble game mechanics for
websites and mobile applications. The company currently utilizes a variety of
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different IaaS components from Amazon’s repertoire. Similarly to many start-
ups, the company changed its initial product to totally different one. The case
study reports that without AWS the new product would have taken longer to get
to the market. Delay in launching the new product would have caused serious
financial problems.

We find that IaaS allows the startups in the early market to save on the up-
front investments, thus giving the opportunity to invest their scarce resources in
core product development (cost advantages). IaaS also brings the opportunity to
shorten the development cycle (strategic flexibility advantage). In our view, the
need to minimize the up-front investments (i.e. cost advantage) was a driving
force behind both Peixe Urbano’s decisions to adopt IaaS. In another similar case
with an IT services company Ci&T [21], AWS was chosen due to “its ability to
create infrastructure with no up-front costs; performance, price, reliability, and
API maturity; on-demand scaling; and its pay-as-you go philosophy”. In case of
BigDoor Media, the use of public IaaS was justified, in addition to low up-front
investments, by the shorter time to market (i.e. strategic flexibility). Similar
representative cases include companies like Ooyala [22] and SundaySky [23].

4.2 Chasm and Bowling alley

When in the chasm and the bowling alley, the software vendors are focusing on
the previously unserved needs of individual niches. Within a niche, the offering
is usually harmonized; however, modifications and customizations are usually
required when entering a new niche. In order to get a better position in the ex-
pected tornado stage, the firm strives to gain the leadership in multiple niches.
To secure such position, a short time-to-market is critical as well as delivering
the promised whole product to get the leadership within the niches. Achiev-
ing the whole product further requires both the customer intimacy to identify
the customer’s unserved needs and product leadership to meet these needs. It is
therefore of utmost importance for the firm to have both the reliable infrastruc-
ture, as well as to preserve the flexibility of modifying the offering, including
the infrastructure, upon the need. This can be illustrated with the examples of
Razorfish, Assay Depot, MarketSimplified and Zynga.

Razorfish [24] applies data mining methods on data from browsing sessions to
identify usage patterns and segment Internet users and customers. The mining
algorithms are customized on a client-by-client basis, but the overall solution
is applicable across multiple industries. The company opted for IaaS to han-
dle increasingly large datasets. Compared to traditional hosting environment,
Razorfish’s benefits included cost savings and reduced procurement time frame.
Technical advantages stem from IaaS strategic flexibility and include efficiency
and scalability, ease of integration, flexibility and adaptablility in implementa-
tion, which all contribute to reduced time-to-market in expanding business.

Assay Depot [25] provides pharmaceutical companies with tools for manag-
ing outsourcing and internal services. The firm creates custom versions of its
Storefront and Backoffice applications for different customers, and is running
different versions of the code on different Amazon AWS servers. In addition to
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the domain-specific requirement for security guarantees, the reported reasons
for using AWS was the gain in flexibility and quality, that is, the possibility to
deploy changes quickly, reliably, in a manageable and efficient manner.

The case study of MarketSimplified [26] exhibits the need to achieve product
leadership. The company offers real-time online brokerages in SaaS mode of de-
livery, with high requirements for reliability, security and availability. Brokerage
clients access account details, real-time quotes, market data, news and technical
analysis tools using mobile devices. Using IaaS enabled lowering costs, but more
importantly allowed for the service quality matching the customers needs and
the flexibility of increasing the capacity when needed.

Zynga specializes in developing online games that are offered e.g. to the Face-
book users. Having realized that it is practically impossible to predict which of
the games would gain popularity and consequently result in a rapidly growing
customer demand, and hence realizing that accurately planning for infrastructure
needs is challenging at best, the firm decided to launch new games on Amazon
EC2 infrastructure. Despite the EC2 services being more expensive as compared
with the in-house or leased datacenters, the use of EC2 gives the needed flexibil-
ity, namely, the possibility to scale up rapidly in case the game is successful. Only
when the game uptake is well underway and predicting future demand becomes
possible, the company shifts the game into the in-house infrastructure [27].

The case examples suggest that the use of IaaS gives the firms in this stage
both the quality advantage of the mature infrastructure services, and the flex-
ibility to add new infrastructure resources when the business is expanding. As
the examples of Razorfish, Assay Depot, Zynga and MarketSimplified show, the
flexibility and quality of public IaaS help in rapidly developing, modifying, and
scaling an appealing whole product, and hence justify its use by the ISVs aiming
at a leadership position in a specific niche.

4.3 Tornado

During the tornado market, the adoption of technological product increases
rapidly. The product itself is becoming standardized and commoditized. Due
to a significant customer base, customization and tailoring may not be finan-
cially rewarding. Instead, the firms focus on delivering the product at a large
scale. Consequently, operational efficiency along with product leadership are im-
portant factors [8]. The needs in the tornado market can be illustrated with the
examples of applications for online storage and backup and online photo sharing,
both embodying market for relatively standardized offering.

Dropbox, a provider of an online backup service, is apparently experiencing
a tornado-like adoption of its service. Established in 2007, the startup has re-
cently reached 45 million customer base, increasing from 25 million customer
base within seven months period. The company keeps the data of its customers
on Amazon Simple Storage Service (S3) buckets. According to the interview with
the founder and CEO of the company, Drew Houston, one of the primary rea-
sons for using Amazon IaaS is the Amazon’s capability of reliably handling large
volumes of data (i.e. its operational efficiency and mature quality), along with
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the offered built-in redundancy allowing the Dropbox team to focus on client
software and the layer above [28].

In the tornado, the growing market is typically shared by several providers.
A rival to market leaders in the online storage market, Altexa, provides a sim-
ple solution for offsite backup. Their case study [29] reveals the competitive
pressures in terms of both product leadership and operational efficiency. In the
case description a company executive describes that Altexa “knew its solution
had to be reliable and competitively priced”. Using Amazon’s IaaS offering, the
company could rely on mature infrastructure to increase the product quality, of-
fer storage with competitive pricing, while focusing on developing their product
offering further.

We shall also consider the examples of SmugMug and photoWall, both online
photo sharing companies that process, store and enable sharing of masses of dig-
ital photos. The case study for SmugMug for instance sets out that the company
adds approximately ten terabytes of new images each month. In addition to high
volumes, both solutions seem to demonstrate relatively uniform overall offering,
typical to the tornado stage. In this market, SmugMug reportedly justifies the
use of Amazon IaaS, in addition to reliability, by its cost-effectiveness and abil-
ity to scale (i.e. flexibility) as SmugMug grows [30]. Likewise, photoWall case
study [31] indicates the selection of IaaS based on the low cost and ability to
increase capacity on-demand.

As the cases of storage applications and online photo sharing suggest, the
mature quality, scalability, and cost-efficiency of IaaS provider’s offering were
important factors in favor of adopting IaaS by the companies in the tornado
stage. Accordingly, the public IaaS supports the companies in the tornado market
with the required flexibility, quality, and cost-efficiency, i.e. with the ability to
scale rapidly in a cost-efficient manner while maintaining the required reliability.

4.4 Main street

When in the main street stage, the ISVs are serving their existing customer base,
by providing value-adding customization to specific customer groups at nearly
zero cost to the vendor. This is referred to as the so-called “+1 offerings” rep-
resenting simple customizations appealing to a specific niche and allowing the
firm to differentiate the product. Meanwhile, the core product becomes com-
moditized in this stage, reflected in a multitude of mimicking copies of the core
product competing in the market, and margins decline accordingly. Thus, the
combination of cost-efficiency to earn the margins despite commoditization and
customer intimacy to be able to target specific customer groups is needed in this
stage [8].

The use of cloud computing infrastructure in post-tornado market can be
exemplified with Zynga (considered above in section 4.2): When the adoption
of individual game saturates, the company shifts the game into the in-house
infrastructure to save costs [27].

The in-house infrastructure is also the choice of Salesforce.com, a market
leader in SME-oriented customer relationship management (CRM) software as
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a service, and apparently the largest SaaS company on the market (its market
capitalization is larger than the next 12 SaaS companies combined including its
competitor, NetSuite) [33]. The company operates in a rather saturated main
street market, where it offers to its customers multiple version of its applications
having various combinations of modules and different pricing schemes [32]. Sales-
force.com applications run on top of its proprietary Force.com platform (PaaS),
which in turn relies on the in-house infrastructure consisting of three geographi-
cally distributed data centers [34]. Similarly to Zynga, the Salesforce.com’s choice
of the infrastructure was driven by the aim to cut the costs [35], and the offerings
of public IaaS providers are likely to be more expensive as compared with the
in-house infrastructure [36].

In this stage, the use of public IaaS in combination with private IaaS can bring
the ISV cost advantages in case the ISV’s demand for infrastructure resources
exhibits significant fluctuations [37]. However, in case of predictable demand
with little or no sharp peaks, the use of public IaaS may bring little benefit
to the ISV. Indeed, if rapid scalability is not needed any more, the cost-per-
unit of infrastructure services may be significantly lower in own datacenters [38].
Still, the company may prefer to focus its limited resources on the value-adding
layers while minimizing the efforts on managing the infrastructure; in this case,
the company may decide to continue using public IaaS despite its lower cost-
efficiency.

5 Discussion and Concluding Remarks

The competitive values and needs of an ISV are changing as the ISV’s product is
adopted by the market. Intuitively, one would presume the value of IaaS offering
to be highest in the early phases of product development or at the time when the
ISV’s business is accelerating. However, by aligning the value of IaaS with the
existing lifecycle models, we found that different facets of IaaS offerings seem to
appeal to the ISVs depending on the current lifecycle phase of their products.
Namely, product leadership, customer intimacy and operational efficiency are
emphasized to varying degree in different lifecycle phases, and the ISVs adopt
IaaS to achieve the advantages matching the needs of the current phase. In the
previous section, we have considered how these needs of ISVs are supported
with the infrastructure services of IaaS providers. The results of the analysis are
summarized in Table 2.

In the early market, where low start-up costs and short time-to-market are
critical for achieving the required product leadership, IaaS supports these needs
with the cost advantages (low or absent start-up costs) and required strategic
flexibility (ability to shorten the development cycle).

The customer intimacy along with product leadership, that are important in
the chasm and the bowling alley stage, imply that the ISV should deliver the
functionality expected by targeted niches, with reasonable quality, and ahead of
competitors. IaaS supports these requirements by providing highly reliable and
flexibly changeable infrastructure resources.
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Table 2. Competitive values of ISVs vs. IaaS benefits at different stages of adoption

Market stage Adopter type ISV competitive values Relevant IaaS benefits

Early market Innovators & early
adopters (technology
enthusiasts &
visionaries)

Product leadership Cost advantages,
Strategic flexibility

Chasm &
bowling alley

Early majority
(pragmatists)

Product leadership &
Customer intimacy

Strategic flexibility,
Quality improvements

Tornado Early majority
(pragmatists)

Product leadership &
Operational efficiency

Strategic flexibility,
Cost advantages,
Quality improvements

Main street Late majority
(conservatives)

Operational efficiency &
Customer intimacy

Cost advantages
(tolerating demand
peaks)

During the tornado stage, the product leadership needs to be combined with
operational efficiency. This necessitates the high product quality and short de-
velopment cycles to stay ahead of competitors, as well as the ability to cost-
efficiently cope with the rapidly increasing demand for the product. Therefore,
the cost advantage and strategic flexibility offered by the IaaS facilitates the
ISV in serving the quickly growing customer base cost-efficiently, while the IaaS-
supported quality helps the ISV in maintaining the product quality high.

Finally, in the main street stage demanding operational efficiency coupled
with customer intimacy, IaaS offers the strategic flexibility and operational effi-
ciency to those ISVs who experience peaks in the demand.

Thus, the advantages of IaaS change along the adoption lifecycle: from cost
advantages and strategic flexibility (in the early market) through strategic flex-
ibility and quality improvement (in the chasm and bowling alley) to strategic
flexibility, quality improvement, and cost advantage (in the tornado) to cost
advantage (in the main street). As could be seen, the strategic flexibility is im-
portant throughout the adoption lifecycle. Meanwhile, the quality improvement
is important in the chasm & bowling alley as well as in the tornado stage, whereas
the importance of the cost advantage in the chasm & bowling alley stage appears
to be less critical.

The above findings have some implications both for the users (ISVs) and
providers of IaaS. For the ISVs, the knowledge of how the IaaS benefits match
their needs in different stages gives the possibility to plan ahead their use of
public IaaS. For instance, an IaaS with proven reliability and scalability can
be selected in the chasm & bowling alley, to be replaced with a less expensive
alternative in the tornado and/or main street stage. For the IaaS providers, this
knowledge gives the possibility to adjust their offerings and pricing strategies
to the ISV segments depending on the stage of lifecycle in which the ISVs’
own products are. For example, a low up-front fee can be imposed on the ISVs
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in the early market to help them minimize the up-front investments, while a
subscription fee with notable quantity discount may be offered to the ISVs with
rapidly increasing demand in the tornado stage.

The analysis presented in this paper is grounded on the theoretical works of
Rogers [6, 7] and Moore [8]. Our research method relies on secondary data and
we were not able to validate the collected data. In future work, the results of this
theoretical analysis shall be empirically confirmed. For instance, a large survey
would likely reveal more details on ISVs needs and manifest how ISVs perceive
other IaaS providers’ offerings. It should be also noted that the analysis in the
paper has focused on the three cloud computing benefits that were empirically
supported by the study of Benlian and Hess [15]. However, besides these three
benefits considered in this paper, other benefits, such as the focus on core com-
petences or the access to specialized resources may be essential for the ISVs.
Whether the other factors are prevalent, and whether their importance changes
with the stages of adoption lifecycle shall be studied as a part of future work.
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