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ABSTRACT
Important changes and developments in the ICT industry affect businesses worldwide.
Predominantly, the industry has been undergoing much consolidation and convergence, in addition
to the arrival of new business models. Beyond business growth, ICT has been providing opportunities
to pursue new technological and business directions.
The rise of mobility, social networking, big data analytics and cloud computing are such changes and
developments. Cloud computing, the new architecture for delivering ICT services, has proven to
foster technological and economic growth, whilst causing markets disruptions across the world
through the way ICT is consumed. It is enabling solutions and services with improved efficiency and
productivity in many occupation areas like healthcare, education or financial services.
This paper provides a review of trends in ICT and includes a survey of industry practitioners with
particular emphasis on emerging new business models for services provisioning.
Key words: ICT, Technology trends, Cloud computing, Technology‐driven business models
INTRODUCTION
Over the past decade, cloud computing has emerged as a leading ICT trend. It enables an efficient
and flexible way to acquire and deliver services. For instance, it is possible to both store and share
information anywhere there is an internet connection, regardless of the device type.
An increasing number of business solutions are now cloud‐based applications, for customer
relationship management, human resources, accounting, office communications and more. These
applications sit on distant distributed systems at times owned and operated by third parties,
reached through an internet portal. It provides savings in terms of cost, ownership and resources.
Cloud services are not only associated with opportunities and growth, they are also becoming part of
the core operations of businesses. Thus, it is important to understand how it has evolved particularly
from a technological management perspective. Further, it is essential to have a view of the evolving
landscape for the users and businesses. This is what this study attempted to understand.
For that reason, a desktop study of trends in computing and associated business models was
conducted, it specifically sought to uncover:
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i.

Key ICT trends and developments that will be significant in the future,

ii.

The extent to which computing services will evolve and impact businesses, and

iii.

How relevant technologies, services and offerings in computing relate to each other and to
the ICT industry in the years to come.

RESEARCH METHODOLOGY
In order to fulfil the goals of the research, a qualitative, analytical‐descriptive model using a
narrative inquiry was selected. After a literature review, semi‐structured interviews in combination
with observations and analysis were conducted.
Data gathering process
The researcher studied articles, publications from academia and industry and other primary data,
following this process outlined below.
Scanning
Scanning of the trends was conducted. Starting with a search using keywords such as trend,
development, technology, change, cloud computing… within ICT and other industries.
Monitoring
During the research, each key trend was analysed and the researcher monitored these trends.
Finally, the background and the motivation for each key trend were examined.
Forecasting
Key trends are recognized and predictions are then made, followed by an analysis of their impact.
Assessment
In this last stage, the importance of each trend was determined in relation to the industry.
Identification of the participants
ICT and cloud computing services concern everybody and numerous experts are found in various
industries. Seeing that a full enquiry was not feasible due to time and budget limitations. Thus, key
areas and representative industry leaders were identified after the literature review. The research
participants were interviewed in relation to the findings from literature.
Interview questions
The interview questions developed were as follows:
i.

What are the key ICT trends and developments and how would they influence the industry?

ii.

What are the key cloud trends and how would they influence the industry?

iii.

What are the implications of the above on the ICT and cloud industries, respectively?
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iv.

What changes could we expect to see in both cloud computing and the ICT industry?

v.

What are the upcoming important cloud computing technological changes to look out for?

LITERATURE REVIEW
In just a few decades, ICT has developed to become part of almost every occupation, propelled by
massive technological progress such as digital processing and pervasive networking. ICT has changed
the way people and businesses communicate, work, travel and live. It has led to a reorganisation of
businesses along with a rise in productivity and collaboration. Starting with the exploration of
current technology and innovation trends, the following provides a review of the trends from both
academic and industry sources:
Important paradigm shifts in ICT
The following lists the major paradigm shifts noticeable within the ICT environment:
i.

Everywhere in the world, a favourable regulatory climate for growth is being put in place.
Moreover, there is a new focus to invest with a total life cycle and future‐proofing mind‐set.

ii.

Nowadays, consumers have a higher level of awareness of ICT, forcing technologies and
service providers to think and behave differently (Hinchcliffe, 2009). In the past, the
technology side led market changes. As consumers become better informed, their needs and
preferences drive the technology advances and innovations.

iii.

With better knowledge and awareness levels, there is a fundamental shift in how consumers
approach ICT. Every business needs ICT, they all need to become ‘digital’ (Accenture
Technology Vision, 2013). Cloud computing is expected to play a major role in this.

iv.

Technology is no longer the limiting factor; it is the strategic foresight of the company.
Solutions must not only comply with standards and functions to satisfaction, they must help
fulfil the business goals and needs.

v.

The business ecosystems are becoming more complex and there is an acceleration of the
adoption of business‐ready, self‐service devices (mobile or not) and apps.

vi.

‘Consumeration’ of IT and an explosion of data are taking place due to the proliferation of
devices, apps, and devices deployed and connected to the internet. Delivery platforms are
shifting towards mobile, social, hosted software, real time and cloud computing.

vii.

Communication and collaboration channels are being reinvented.

viii.

There is a global growth in data usage, which requires convergence and faster connectivity.

Underpinning the above are changes and improvements in functionalities that have fuelled major
quality and productivity gains, followed by a transformation in industries and areas of social
interaction. Mobility and cloud computing exemplify these changes.
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Key trends and developments in ICT
The key ICT trends have been identified as follows:
The growth in the number of people and assets connected
The advances in the domain of networks and equipment, particularly in terms of speed, coverage
and availability, has allowed an unexpected growth in the number of people connected and the
connection of assets, the internet of things (Frost and Sullivan, 2011).
Pervasive computing and mobility ‐ the new imperative
Developments in mobile offerings and data communication have propelled computing to become
pervasive and impose mobility as the new imperative. In fact, the mobile internet, new mobile
devices, applications, and new standards of networks such as the 4th generation (4G) mobile
networks have been precursors (PwC Global Digital IQ Survey, 2013).
One other factor has been social networking, which are even used in corporate environment as new
collaboration tools. Mobility and social networking have led to new phenomena such as bring your
own device (BYOD), where workers bring their own personal devices to work and provision must be
made for it by the IT team (North Texas Industry Thought Leaders, 2013:5).
Big data mining and analytics
To make better decisions, enterprises now need to manage their data and content more efficiently.
The volume of information and data are such that important tools are required for data
management and data visualisation, through multiple dimensions of data. In addition, simulation
and scenario modelling are used to test and make decisions. These further improve collaboration
internally and externally with customers (Burrus, 2012).
Gaming and gamification
“Gamification is a tool to design behaviours, develop skills and enable innovation” Gartner (2012).
Gaming is being leveraged to transform how businesses and areas like medicine are done (Hawkins,
2010 and Deloitte, 2012).
Uniform experience and convergence
Users demand a uniform and seamless experience (Hinchcliffe, 2009). In addition, convergence
across devices, networks and platforms is required. The latter between mobile voice and IP networks
seems to be finally taking off, significantly affecting individual industries and reshaping some others.
Cloud computing
The uptake of cloud services has been on the rise. “This change has led to a wave of new capabilities
delivered as services, including software, infrastructure, platform, applications and content”
(McKinsey Quarterly, 2010). As a result, cloud holds the potential to significantly affect businesses.
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What is cloud computing?
Cloud computing platforms build on previous platform generations as shown in Figure 1, with a
fundamentally different approach. It has its unique advantages and drawbacks. The basic principle of
cloud is to make the computing be assigned to a distributed network, rather than a local server room
(Frost and Sullivan, 2011). Geng Lin et. al., (2009:1) explain the meaning cloud computing has for
different groups of users:
i.

For users, it is IT as a service (ITaaS), the delivery of computing, storage and applications
over the internet from centralised data centres.

ii.

For developers, it is an internet‐scale software platform and runtime environment.

iii.

For infrastructure providers and administrators, it is the massive distributed data centre
infrastructure connected by IP networks.

Cloud computing is a model for delivering ICT services by the use of the internet instead of a direct
connection to servers. Further, cloud allows provisioning in minutes. Its solutions can be scaled
instantly and in a flexible manner. To finish, its pricing is pay‐per‐use model with an operational
expenditure model with no major upfront costs.

Figure 1: Illustration of the evolution of computing [Adapted from mybusiness.singtel.com (2013)]
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Types of cloud services and deployment models
The service architecture is a three‐layered model illustrated in Figure 2 and Figure 3.

Figure 2: Cloud computing deployment models [Adapted from NIST (2011:6)]

Figure 3: Cloud computing service architecture [Adapted from Gartner (2012)]
Advantages and disadvantages
Cloud solutions offer vast benefits from enabling lower initial investment for services to consistent
supply chain management and the consolidation of systems in data centres with scalability and
convenience. Rajan and Jairath (2011) highlights the following as the major advantages of cloud:
i.

Faster and simpler,
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ii.

Elastic and flexible services,

iii.

Optimised utilisation of computing resources,

iv.

More resources such as unlimited storage available,

v.

Everything can be provided as service,

vi.

Less power consumed on hardware and software, and

vii.

High availability and scalability and no loss of data.

However, the cloud faces many challenges, which require constant attention. The security
environment is not yet clearly defined. Cloud computing is not fully clear in terms of security and the
way in which security should be set up to promote business activity. This is because one “…can no
longer point to the room, server or tape that contains our information” Capgemini™ (2012:9). Even
so, as with any new technological concept, some of the challenges are due to the fact that cloud
computing is still a fairly new concept. Thus, the major issues relate to reliability and security.
In the long run, the success of cloud computing will ultimately depend on the secure flow of traffic
along networks, on the internet. Better understanding of cloud computing and the roles of its
various stakeholders is important, as is more research into the technical and legal issues that the
cloud introduces (Hay, Nance and Bishop, 2011).
Changes brought by cloud computing
Cloud computing has seen a boom in spite of the global economic downturn in the late 2000s. Its
platforms are transforming businesses through innovation. They take advantage of the evolution of
ICT. Figure 1 illustrates the evolution of computing from the 1960s. It highlights the prominent forms
of computing that have marked the past decades, leading to cloud computing.
Cloud computing solutions have become a transformational alternative for businesses across many
industries. Because, they alter the value chains and provides the chance to businesses to focus on
their core business while adopting new technology models that allow them to compete and achieve
higher profits and/or important savings. The transformation of businesses that cloud computing
promises in the long term is becoming clearer and clearer. The following are a number of them:
i.

The rise of new industry leaders and IT vendors,

ii.

The creation of a new generation of products and services,

iii.

The advent of numerous consumer‐grade technologies,

iv.

A new awareness and leverage of the internet,

v.

Additional self‐service IT from the business‐side (SaaS, self‐service, IT demand…),

vi.

New business models and a radically more complex business environment,

vii.

New forms of real‐time partnerships and outsourcing with IT suppliers, and

viii.

More acceptance and leniency of businesses for innovation and experimentation.

What next for cloud computing?
With regard to the evolution of cloud computing, some significant patterns should be considered:
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The internet coverage has been growing particularly thanks to improved and reliable mobile, fibre,
satellite and Wi‐Fi networks. Cloud services are delivered through connections to the internet. Thus,
it can be expected that cloud computing will mature as the infrastructure behind the internet
advances and better quality services are enabled. This will also have a major impact on the
manufacturing of devices.
The cloud has been characterised by a slow but steady growth at its early days when Amazon.com™
first introduced the Elastic Compute Cloud™ in 2006. This triggered a new paradigm, even though,
the subsequent five years were characterised by much hype. In the years to come, a consolidation of
markets is to be expected as consumers become more knowledgeable about cloud and its offerings.
For businesses, the focus of leaders of the industry will be on the following:
i.

Choosing the right cloud solutions and cloud adoption strategy,

ii.

Selecting the best approach in terms of types of services and of deployment,

iii.

Interoperability and vendor dependence, and

iv.

Preparing applications to be ready for cloud solutions migration.

The past few years have been about learning what the cloud is and how best to integrate cloud
services. Mostly due to mounting pressure for businesses thriving to stay relevant, the adoption of
cloud computing will continue to rise and it will enter its full maturity phase.
RESEARCH FINDINGS
As outlined in the methodology, the next step included a narrative inquiry, observations and
analysis, where the key trends and developments were discovered and analysed.
Observation discussions
The following are the results of a corroboration of the responses from participants, by looking for
patterns, repetitions, anecdotes, other evidence and an interpretation of the data by logical
deduction and induction. This was facilitated by separating the data into categories and then
examining them in a holistic manner. For the analysis, the data were later examined for coherence,
consensus and utility.
Ubiquitous ICT and digitisation
Driven by the vision of universal ICT, virtualised services and cloud computing significantly mark the
industry by enabling a new paradigm. The business environment has been characterised by much
consolidation. Moreover, new forms and new types of business models along with specialised
businesses such as over‐the‐top providers and ‘pure cloud’ providers, have emerged.
From a technology perspective, a number of key trends standout. Confirming, an increased level of
awareness and consideration for energy efficiency and the environment, the majority of the
respondents seemed to agree with predictions from industry literature on the major technology
trends as being:
i.

cloud computing,

ii.

social media,
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iii.

mobility,

iv.

big data analytics, and

v.

internet of things (IoT),

vi.

video,

vii.

machine‐to‐machine communications (M2M),

viii.

virtual world and

ix.

gamification.

For operations, advances in ICT permit improved synergy between on‐premise and off‐premise
computing. Colleagues and businesses collaborate and perform better and are more productive.
Lastly, the on‐going proliferation of mobile devices and the rise of cloud computing converge to offer
on‐demand and flexible advantages. This requires networks that constitute the underlying
infrastructure to be reliable and to adapt and adjust to enable faster and improved levels of services.
Cloud reaches maturity
For many years, security concerns have slowed down the adoption of cloud. With its maturity, users
are getting a higher level of understanding and the associated risks become manageable. Security of
information remains a top concern to users, chiefly in terms of intellectual property (IP), privacy and
data integrity. Hence, due to the growing market confidence in cloud computing, a good number of
security and trusted service providers have started to emerge.
Recently, the market has even seen the emergence of cloud security and risk management service
providers. However, firms still face challenges in terms of best approaches and best practices for
cloud adoption strategies.
Cloud services are more available, the intake and adoption continue to rise. Moreover, the focus is
now on consumer services as opposed to enterprise services previously.
Another important pattern is the increased adoption of private cloud services particularly (managed
private clouds and virtual private clouds), even though migration towards public cloud continues
with decreasing concerns. This pattern has the potential to change the IT infrastructure of firms.
New service delivery methods security and compliance
Respondent D expressed a view that is shared by most other respondents: ‘everything in the world
becomes ICT‐based’. The participants agreed that cloud computing changed the way ICT services are
deployed and delivered. IT is no longer just an isolated department. Now, IT is delivered as a service
(ITaaS) in the form of platforms, infrastructure, software and storage. As a result, cloud computing
provoked multiple new types of businesses, supply and reseller models, and also value‐added
services along with horizontal and vertical integration, in addition to collisions amongst businesses.
In addition, there is a rising demand for more freedom, interoperability vis‐à‐vis of vendors, and
neutrality. Moreover, additional values and cost efficiencies remain hot topics. For these reasons,
open‐source technologies are being also being considered. Lastly, a particular trend highlighted by
one respondent is the interconnection of cloud systems similar to that of infrastructure networks.
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Focusing on underlying technologies, virtualisation and cloud orchestration became leading topics.
They are primordial, as with the rise in the use and the dependency on cloud computing. Conversely,
on the front‐end, there are early solutions in cloud service management and image automation, in
addition to cloud on‐premise dynamics, network synergy, data migration, data management, etc.
Finally, Respondent H explained that ‘…there is a shift of responsibility, which requires managing
quality of service, service level agreements and third‐party contracts.’ Therefore, standards are
required to guide and control the frameworks. A major aspect of cloud services is the fact that the
hosting of the solution is borderless. The solution provider can be located in a different country from
that of the client. The latter begs the question of which particular laws and regulations the third‐
party providers shall abide by. These have implications everywhere, from human resources and
technology perspectives, to how people live, work and play.
Each country has its own sets of rules and regulations for markets, to safeguard data and ensure
privacy thereof. Therefore, an important adjustment to consider is the changing legal and regulatory
environment. In fact, one strategic consideration in the process of adopting cloud would be
managing third‐party contracts and agreements. Matters of responsibility, compliance, quality,
billing and service agreements are essential, a new adapted environment to cloud.
ICT continues to be the engine room for change and transformation
All the respondents agree with the fact that the intake of cloud computing is linked to the continuing
digitisation process. At this stage, the industry is living a re‐design; new markets and business
models also continue to emerge. The potential for disruptive innovations has never been bigger. The
way ICT is delivered and consumed is going through a significant change. Respondent D put ‘IT would
continue to be the engine room for change and transformation’.
The drivers of innovation in cloud computing have been scale, speed, agility, flexibility and cost
effectiveness. These efforts have given rise to specialised service providers (cloud builders, cloud
solutions operators, cloud vendors and inter‐cloud network service providers). Lastly, increased
efforts and investments are starting to pay‐off, enabling security, data analytics and collaboration.
Continuation of the disruption
From the interviews, it is noticed that there is a significant amount of transitioning to using cloud
computing (partially or completely). This phenomenon is disrupting industries and business realities.
Moreover, cloud computing is entering new areas of utilisation. Health, education, manufacturing,
banking and many other industries can now leverage the benefits of this new way of consuming ICT.
However, this development leads to stringent requirements. For instance, in the health sector,
doctors are able to perform operations and other tasks from a distance. Thus, the risk associated
with performing medical services remotely need be considered. Therefore, the reliability of the
underlying network infrastructure and technology should also be robust.
CONCLUSIONS AND RECOMMENDATIONS
This section presents the conclusions and recommendations of the research. The findings in relation
to the research objectives are discussed and analysed. Thereafter, some recommendations are made
for future research as this study could not cover every element of the topics at hand.
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Research results
Business environments are risky and market changes hard to predict, same with consumers’
behaviours. Hence, they need solutions that are flexible, agile and reliable to be productive and
efficient. In the ever evolving computing environment, cloud computing emerges as key. It adoption
has been rapid and it starting to become an integral way of how ICT services are delivered. It is in
this breath that businesses increasingly look to evolve in ways that will demonstrate value in
developing trends, cloud computing and mobility in particular.
In this study, the drivers of change have been identified to be the pursuit of seamless computing and
the enduring digitisation process, in conjunction, to the fact that computing has been widening due
to the growing awareness and confidence of businesses and users. The following is a summary of
changes in the market and a list of the major ICT and computing trends:
i.

Consolidation and convergence of businesses and the development of new forms and types
of business models and more specialised businesses,

ii.

The improvement of network infrastructures to become reliable and ensure quality of
services,

iii.

Though, security remains a top concern the associated risk now becomes manageable,

iv.

The emergence of cloud security and risk‐management service providers,

v.

The institution of standards and of a clearer legal and regulatory environment,

vi.

The establishment of industry wide best approaches and best practices,

vii.

The need to manage third‐party service providers,

viii.

The cloud will continue to develop added‐value and cost efficiencies for consumers,

ix.

The number of businesses that abandon the use of their own servers will continue to rise,

x.

The synergy between on‐premise and off‐premise computing improves,

xi.

PaaS and SaaS rise in popularity in the form of private cloud computing services,

xii.

Cloud systems interconnection and cloud orchestration will be hot topics, and

xiii.

Early solutions in cloud service management and image automation appear.

Furthermore, the following broad predictions can be deduced:
i.

As ICT continues to be more ubiquitous, cloud computing would soon reach its full maturity,

ii.

Cloud computing continues to change the way ICT is deployed and delivered,

iii.

Cloud will continue to disrupt the industry and business realities, and

iv.

Additional new markets and new businesses models will emerge.

Research results analysis
From the study, it has been learnt that cloud computing is not a new technology in itself; it is rather
a new way of deploying and delivering ICT services. It is explained that “cloud computing represents

P198
Page 1551

International Association for Management of Technology
IAMOT 2015 Conference Proceedings

the confluence of technology and business developments in the internet, web services, computing
systems and applications that have evolved over the past few decades.” (Geng Lin et. al., 2009:1).
Cloud computing is considered to be the next step in the evolution of ICT as shown in Figure 1. It
constitutes the future of ICT and that of the internet, called the fifth generation of computing after
mainframes, personal computing, client servers, and web services, respectively (Rajan and Jairath
2011). Going forward, cloud computing will be synonymous with ICT from both a technology and a
business perspective.
However, to achieve the latter, there is an urgent need for new sets of standards and regulations.
Private sector and Public stakeholders have to agree and put in place common standards platforms
for this new era. Next, governments around the world should work to put in place coherent enabling
policies and regulations. A legal and regulatory setting that is shared would benefit all stakeholders.
This would determine the ways industry and businesses will continue to flourish and to innovate.
Conclusions
The technological trends analysis has provided the key ICT and computing trends with technology
and business information. The business world is affected by major changes and trends that
characterise the ICT industry, mainly, consolidation and convergence, cloud computing, mobility,
social media and big data analytics, with new forms and types of business models.
Cloud computing is the new architecture for delivering ICT services without limits. In the years to
come, by leveraging high performance networks and the advances of the internet, cloud computing
can be expected to deliver business benefits amidst newer high‐impact trends and developments in
technologies and in the business markets.
The internet becomes the technology to go by and cloud computing the way to use ICT services.
Further, it can be expected that the majority of internet and communications technologies will be
based on cloud computing, delivering services consumers and businesses depend on. Thus, cloud
computing has the potential to positively impact businesses and users, with enhanced and more
specialised services and solutions.
Recommendations
Based on the study that was conducted, the following are some recommendations:
i.

Business decision makers should start considering cloud computing within their strategic
management as a core deployment option,

ii.

Due to the challenges of adopting cloud, its potential risks and benefits, risk assessment,
security frameworks and service selections are required to boost vital cooperation,

iii.

Governments and businesses, together, should work to develop frameworks that make
optimal use of the possibilities brought by cloud computing, and

iv.

Governments across the world must align their security, privacy policy and legal regulations
to the context that cloud computing causes in the business ecosystem.
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Research contribution, gaps and further studies
In terms of contribution and value‐add, this research presented key trends of ICT and computing
within the industry, followed by an industry analysis of the significant developments.
For further investigations, new researchers could focus on select more specific topics such as cloud
security, cloud orchestration and cloud computing in Africa. For instance, studies to investigate how
cloud computing would cause the replacement of physical wallets, why cloud computing is making
life easier for education or how cloud computing would affect the cost of life and the retail markets,
would be valuable.
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