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Executive Summary 

Cloud computing has generated much discussion among participants and observers of the digital 
economy. Its strongest proponents view it as an outstanding value proposition, due to its inherent 
technological and economic benefits. In recent years, Canada has witnessed an increasing shift toward 
cloud computing, often referred to as the next stage in the Internet’s evolution.  

According to ICTC’s primary market research, the cloud is past the early-adopter stage, with 
approximately one-quarter of Canadian SMEs adopting cloud services. The growing impact of cloud 
systems will certainly influence the ICT and non-ICT labour markets going forward. Due to its pervasive 
impact, non-ICT professionals across all sectors will also require a basic understanding of cloud 
computing and how it impacts their industry. Industry research points to a cumulative gain of 14 million 
cloud-induced jobs by 2015. ICTC’s consultation with cloud industry experts unanimously agreed that the 
growth of cloud services will impact the skills IT firms demand in the near-term. While not all jobs that 
require cloud skills are cloud-specific, an understanding of the virtual environment will be what separates 
the current paradigm from the future one. 

The demand for technical cloud occupations will be highest among cloud providers more so than for end-
user industries and small enterprises specializing in SaaS, PaaS and cloud applications. This is due to 
the fact that cloud infrastructure providers must become expert at planning, sourcing, building and 
maintaining reliable and redundant cloud computing resources that scale with demand. In the near term, 
companies that have production-grade cloud applications ready to offer will require sales and marketing 
personnel to establish the cloud offering as a viable option for their market.  

Firms that require cloud-specific skills report challenges finding workers with a blend of knowledge 
pertaining to both traditional-discrete components and new technologies. Knowledge of both the 
traditional and virtualized IT domains remains one of the most sought after skills for companies looking to 
hire cloud professionals. More specifically, ICT professionals who specialize in cloud are required to have 
what one informant called the triangle skill set, which includes: computer networks, software design and 
system administration (especially in the area of IaaS). This triangle skill set is difficult to recruit for 
because the combination of programming and administration is difficult to find. Typical ICT applicants are 
skilled in one or the other, further proof that the cloud is interfacing between existing and emerging 
technologies and previous versus prevailing IT paradigms.  

Technical cloud computing professionals make up approximately 6% of workers involved in the following 
occupations: Computer and Information Systems Managers, Information Systems Business Analysts, 
Interactive Media Developers, Software Engineers and Computer Network Technicians. Thus, there are 
approximately 20,000 technical ICT professionals employed in various cloud computing capacities across 
Canada. It is reasonable to assume that these occupations have a significant impact on job growth in 
non-ICT fields, as well as a multiplier effect throughout the digital economy.  

Cloud is having a definite impact on Canadian industries and is creating new opportunities for small 
companies looking to enter the market. While adoption continues to grow among businesses and small IT 
firms, more education is required to truly move Canada toward the next phase of cloud adoption. Global 
indicators point to Canada lagging considerably behind other industrialized nations in embracing the 
cloud. 

Canada’s migration to the cloud will be much more viable once the right policies are in place. A relatively 
young industry, cloud services require government support and industry-led best practices in order to 
enhance Canada’s productivity and output in this high growth industry. According to ICTC’s market 
research, the biggest motivating factors for cloud adoption among businesses are improving productivity, 
reducing costs and scalability. The market for cloud computing is still developing, but productivity gains 
and reduced costs are already present, signalling greater potential for the cloud to influence Canadian 
business in future.  
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1.0 Cloud Computing: The Next Stage in the Internet’s Evolution 

Cloud computing has generated much discussion among participants and observers of the digital 
economy. Its strongest proponents view it as an outstanding value proposition, due to its inherent 
technological and economic benefits. In recent years, Canada has witnessed an increasing shift toward 
cloud computing, often referred to as the next stage in the Internet’s evolution. The cloud is shaping and 
redefining the global ICT paradigm. With it come great promises of scalability, efficiency and reduced 
barriers to entry for start-ups and small and medium sized enterprises (SMEs). According to industry 
research, cloud computing will soon overtake corporate data centres and will grow 12-fold by 2015.1

While the concept of cloud computing is hardly new, its commercial success, universal business appeal 
and projected growth cannot be overlooked. Over the next ten years, clouds will dominate the ICT 
business paradigm in organizations throughout the economy and will become an increasing focal point to 
investors, start-ups and multi-nationals alike. The lasting appeal of cloud computing among industry 
players is multi-faceted: on the one hand, clouds allow large firms to outsource their ICT functions, reduce 
management costs and maintain limited ICT infrastructure; on the other hand, their limited entry costs and 
infrastructure requirements provide small firms and start-ups with unlimited opportunities for market 
penetration.

 

2

The growing impact of cloud systems will certainly influence the ICT and non-ICT labour markets going 
forward. They will automate much of the installation, configuration and administration work that data 
centres currently perform and will create new demands for skills intersecting data collection and cyber 
security. Due to its pervasive impact, non-ICT professionals in all sectors of the economy will also require 
a basic understanding of cloud computing and how it impacts their industry.   

 

Canada is currently ranked 12th out of 24 countries in the BSA Global Cloud Computing Scorecard, due 
largely to the lack of cyber security standards in Canada, as well as outdated copyright laws that do not 
provide sufficient protection for online material. Existing security and privacy legislation for private firms 
are largely irrelevant to the cloud services industry.  Despite these gaps in the regulatory framework, the 
Information and Communications Technology Council (ICTC) believes that cloud computing provides a 
high value proposition for Canada.  

Thus, ICTC has developed the following study on Canada’s cloud computing industry with the aim of 
understanding: (1) the contribution of cloud technology to the Canadian economy; (2) the impact of cloud 
computing on the Canadian labour market; and (3) the regulatory and policy implications of cloud 
adoption both in Canada and internationally.  
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2.0 Methodology  

This study builds on primary and secondary research gathered from multiple sources. Preliminary desktop 
research pertaining to cloud computing was conducted at the outset in order to scope the cloud industry 
and its labour force requirements. A thorough review of academic, industry and government literature was 
conducted in order to understand the opportunities and limitations of Canadian cloud providers. Once 
these benchmarks were established, relevant cloud computing jobs were identified and mapped to the 
National Occupational Classification (NOC) System. Thus, a labour market analysis of the Canadian 
cloud industry is provided for technical Information and Communications Technology (ICT) professionals.   

The literature review also allowed ICTC to identify key organizations from across Canada involved in the 
cloud economy. Once companies and associations were identified, they were incorporated into a 
database for future engagement. This database formed the basis of the expert consultation phase of the 
study.  

Drawing from large, medium-sized and start-up companies, ICTC conducted key informant interviews 
(KIIs) with national and regional experts within the field of cloud computing. A total of ten KIIs were 
conducted. Because Canada’s cloud industry is highly concentrated in the eastern part of the country, 
most of the KIIs were from Ontario and Quebec. However, other KII provinces included Alberta and 
British Columbia.  

All firms involved in the key informant interview process possess at least one of the following 
characteristics: 

 Provide Infrastructure as a Service (IaaS) as part of their overall business model; 
 Provide Software as a Service (SaaS) as part of their overall business model;  
 Provide cloud application, migration and/or hosting services; 
 Generate revenue from cloud-based services. 

The KIIs provided ICTC the following insights:  

 The impact of cloud computing on existing Canadian industries. 
 Existing and emerging occupations engaged in cloud computing. 
 The supply/demand outlook for cloud professionals, as well as the skills required.  
 The type (e.g. small, medium, large) of companies involved in the Canadian cloud economy. 
 Potential inhibiters to the adoption of cloud.  

These insights guided the remainder of the study and development of the first draft report. Once the first 
draft was completed, it was circulated to the KIIs for review. Once their feedback was incorporated, ICTC 
further validated its findings through three regional focus groups in Toronto, Montreal and Vancouver. 
Focus groups were delivered either in-person or through webinar format. Participants included experts 
from the Canadian digital economy specializing in cloud, mobile, digital platforms or a combination 
thereof.   

All input was incorporated into the final report presented to you below. 
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3.0 Cloud Computing: What it is and Where it Started 

2011 and 2012 have each been described as ‘the year of the cloud.’ The cloud has become all the rage 
of the ICT industry. All the exuberance surrounding it has led to various definitions of what the cloud 
actually is. In its simplest form, the cloud is the virtualized method of delivering and consuming computing 
resources on-demand,3 over the internet and detached from the local environment.4 Clouds provide a full-
range of Internet-based ICT applications, processing capabilities and storage. Everything from virtual 
processing systems, application development, advanced hosting and web-based software solutions can 
be provided over the cloud, thereby replacing applications conventionally installed on the personal 
computers of end-users.5 In other words, cloud systems are infinitely scalable, provide multiple 
infrastructure sources and can be used for every computing purpose ranging from disaster recovery to 
business continuity.6

The inherent economic benefits of cloud services are many-fold; they can provide on-demand resources 
that can be configured, expanded and accessed on the Internet easily by anyone. Yet, the security 
implications of cloud technology are more ambiguous. Although the cloud provides an affordable avenue 
for improving the security of small firms who otherwise would not be able to afford top-line security 
infrastructure,

 

7 others believe that security concerns could limit the future commercial appeal of cloud 
services. According to a recent cloud computing survey conducted by LinkedIn, more than one-half of 
respondents cited security as their top concern with cloud services.8

These security concerns will become more acute as the cloud market continues to grow. IBM's annual 
global Tech Trends survey estimates that cloud computing will be one of the most sought-after ICT skills 
over the next five years and will dominate on-premise computing as the primary ICT delivery model by 
2015.

 

9 It is also estimated that global cloud traffic will grow at CAGR 66% by 2015 and will represent 57% 
of total data centre workloads.10

3.1 Deployment models 

  

There are a few different deployment models for cloud services. Businesses can choose from a variety of 
these models, depending on their needs and capacities. The choice between, say, a public cloud or 
private cloud will depend largely upon the size of the organization and its ability to invest its own private 
cloud infrastructure.  

3.1.1 Private cloud 

Private clouds are typically used by very large 
firms capable of providing cloud services 
internally through their own hardware, software 
and service suppliers. Private clouds are 
popular in industries with elevated security 
standards such as government and financial 
services. They enable these industries to 
control all aspects of their cloud services and 
safeguard all data and applications flowing 
through the organization. Private clouds are 
able to host any kind of service offered over the 
cloud (e.g., applications, processing 
capabilities, storage), but are most commonly 
used to develop and test new applications, an 
approach beneficial to organizations with large 
development staffs.11  

Deployment 
Models 

Hybrid 

Public 

Community 

Private 
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Cloud companies typically 
specialize in one form of service, 
but many provide integrated 
services, as well as a host of 
other products that fall within 
IaaS and SaaS.  
 
Source: ICTC (2012). 
 

3.1.2 Public cloud 

Public clouds are much more relevant to mainstream businesses such as SMEs. Delivering computing 
resources as on-demand services, the public cloud is the most prevalent business model in most 
industries and is commonly found alongside the private cloud in large organizations. Companies that offer 
public cloud services do so in three ways:  

 Software as a Service (SaaS): often described as on-demand software, SaaS delivers software 
applications over a centrally hosted cloud. Users access the application from service providers 
over the cloud, typically using a web browser. This delivery model has become the most common 
for many business applications ranging from accounting to enterprise resource planning and up to 
human resource and content management. Examples of SaaS include Google Apps and 
Microsoft Office 365.  

 
 Infrastructure as a Service (IaaS): provides basic computing capacity and infrastructure, such 

as a server or storage, as a service over the Internet. IaaS services provide users with the 
capacity to use extra storage space in services and data centres. Organizations that offer SaaS 
typically base their services on IaaS they purchase from other cloud suppliers.12

 

 Some notable 
companies that provide IaaS include Amazon and Google.  

 Platform as a Service (PaaS): sometimes defined as the middle ground between SaaS and 
IaaS, PaaS provides the computing capacity of IaaS and the platform required by application 
developers. With PaaS, software developers have all the tools to develop software services, such 
as an operating system, programming language, database and web server, without having to buy 
and manage the underlying hardware and software. Google and Microsoft are two notable 
examples of companies that offer PaaS. 

The key informant interviews conducted by ICTC reflected the diversity of Canada’s cloud industry, with 
an equal representation of IaaS and SaaS providers. 

KII Organizational Breakdown 

 

3.1.3 Community cloud 

A community cloud is a shared infrastructure among several organizations that come together around a 
common concern, such as security or compliance. Community clouds can be managed and hosted 
internally or by a cloud provider. 

Primarily 
IaaS 

(40%) 

Primarily 
SaaS 
(40%) 
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3.1.4 Hybrid cloud 

Hybrid clouds refer to two or more cloud deployment models (private, public or community) that are both 
unique and bound together. They offer the benefits of multiple deployment models and require a mix of 
on-premise and hosted cloud infrastructure.13
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4.0 Global Cloud Ecosystems 
The potential benefits of cloud computing are many-fold. Consumers, governments and industries ranging 
from multinationals to SMEs all have a place in the cloud. As a source of open data, cloud services 
provide unlimited potential for innovation and collaboration across regions, jurisdictions and nations. The 
delocalized nature of the cloud enables seamless collaboration across all industries, businesses and 
nations. However, with great promise comes an underlying concern over intellectual property, personal 
privacy and security,14 not to mention corporate culture shock, regulation and lack of standards.15

The European Union (E.U.) has deemed itself capable of developing a global cloud ecosystem, due to 
strong interest and participation from industry and academia. Europe is mobilizing a joint research effort 
to scope out the requirements for developing an integrated cloud ecosystem. The E.U.’s strong R&D 
background in GRIDs and Service Oriented Architecture (SOA) makes it well positioned to capitalize on 
the cloud economy. In order to overcome current barriers to entry for smaller firms, more business-
oriented R&D programs are needed to encourage start-ups to enter the cloud market.

 These 
concerns reflect the current cloud paradigm globally, with organizations and nations forced to take one 
step back for every two steps forward in their cloud adoption.   

16

Like other regions, one of the biggest inhibiters to cloud adoption in the E.U. relate to security and the 
protection of personal privacy. Ambiguity regarding how data is processed in the cloud reflects one of the 
issues that European policymakers are concerned about.

  

17

Like the E.U., Japan is also mobilizing its cloud industry, which has been growing rapidly over the past 
three years. Since 2010, Japanese cloud services grew by almost 42% and reached U.S. $540 million. It 
is projected that Japan’s cloud industry will be more U.S. $18 billion in 2014.

 

18 This rapid acceleration has 
made Japan the worldwide leader in cloud services. Japan ranks first on the BSA Global Cloud 
Computing Scorecard, due largely to its “… comprehensive suite of modern laws that support and 
facilitate the digital economy and cloud computing.”19

Much like the E.U., the growth of cloud is raising questions about personal data, privacy and intellectual 
property. To combat these challenges, Japan is developing legislation that, among other things, protects 
intellectual property rights in the cloud.

 

20

Elsewhere in the region, cloud computing represents one of the fastest growing industries. Namely, 
China’s investment in cloud computing is projected to reach U.S. $1 billion by 2016, an increase of 250% 
from 2011. This represented ten percent of total worldwide cloud investment for 2011.

 

21

China’s Ministry of Industry and Information Technology has already outlined a roadmap for developing 
the country’s cloud industry, beginning with a pilot program centered on five major cities: Beijing, 
Shanghai, Shenzhen, Hangzhou and Wuxi. Eight additional provinces and cities have also announced 
cloud adoption strategies, which, once completed, will give China more than ten million cloud servers, 
representing a total investment of U.S. $270 billion.

  

22

In order to strengthen its path toward cloud adoption, however, the Chinese government must enhance its 
enforcement of intellectual property and open its doors to international ICT firms. Despite these concerns, 
China is increasingly active in the global arena, having signed U.N. and W.T.O. regulatory agreements, in 
addition to strengthening its cyber security regulations. At home, it continues to facilitate rapid adoption of 
the cloud, having made significant progress expanding its broadband coverage.

 

23

While not fully matured, the market for cloud services has great potential in the United States (U.S.). 
With more than 100 million households projected to have access to download speeds of at least 100 
Mbps by 2020,

  

24 the U.S. will play a central role in the global cloud industry. The U.S. is home to leading 
multinationals already providing cloud services on a global scale, such as Apple, Dell and Oracle, as well 
as emerging cloud providers like Rackspace Hosting. 
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In 2011 the National Institute of Standards and Technology (NIST) released a Cloud Computing 
Technology Roadmap, which outlines ten requirements for successful cloud adoption, beginning with the 
need to establish an international consensus on the “… interoperability, portability and security standards” 
of cloud technology.25 The U.S. has established comprehensive legislation regulating e-commerce and 
cyber crime but has yet to establish sufficient privacy laws outside of a few sectors, such as health. This 
means that the great majority of American companies are not protected by privacy legislation that 
guarantees such things as the protection of intellectual property.26

4.1 What it all means for Canada 

 Like its international counterparts, 
these challenges need to be addressed to ensure that industry growth is unfettered.  

Canada remains a leader in the global digital economy, but is ranked 12th out of 24 in the global cloud 
industry, lagging considerably behind leaders such as Japan, Australia and Germany. Canada’s 
underperformance is largely due to the lack of national cyber security standards, as well as outdated 
copyright laws that do not provide sufficient protection for online material.  

Canada currently does not have any formal laws or regulations governing cloud security, despite 
extensive information security guidelines regulating most government agencies. Despite the shortfall, 
Canada can succeed in the cloud industry by leveraging its strong ICT sector. Broadband penetration in 
Canada cuts very deep and by 2016, all Canadians will have access to Internet speeds of at least five 
Mbps per second. Canada’s firm digital infrastructure gives it great leverage to make up for its lagging 
cloud industry. 
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5.0 Cloud Adoption in the Canadian Market 

In order to better understand the market for cloud services, ICTC undertook primary market research to 
explore the cloud adoption trends of small- and medium-sized enterprises (SMEs) operating in Canada. 
This allowed ICTC to identify the opportunities cloud solutions are providing to the Canadian enterprise 
market. In total, 360 firms were contacted to explore cloud usage and adoption trends in the Canadian 
economy. This sample included 160 ICT companies and 200 non-ICT companies. 

The Canadian cloud market is past the early-adopter stage, as enterprises across a range of industries 
and levels of technological sophistication have adopted cloud services. In 2013 cloud adoption in Canada 
can be described as moderate, as one-quarter of all companies indicated that they are using or plan on 
using cloud computing services. More than one-half of all ICT companies have used or are planning to 
use cloud services, compared to 24% of non-ICT firms. Of the enterprises currently using cloud services, 
SaaS adoption is more common. Approximately one-half of all cloud users deploy SaaS solutions, 
compared to only one-third who use IaaS.  

The market appeal for cloud services is growing. One-fifth of all companies surveyed indicated that they 
are in the process of adopting SaaS, and up to one-quarter are developing IaaS capabilities. The 
research findings suggest that, once companies adopt cloud solutions, they use them across a range of 
functions. Close to 60% of all users deploy four or more cloud services, ranging from storage to software 
applications and up to processing capabilities.  

The research revealed that many of the appealing features attributed to cloud are being actualized in the 
marketplace. The biggest motivating factors for cloud adoption among SMEs are: (1) improving 
productivity and efficiency; (2) reducing costs; and (3) choosing a solution that is scalable and flexible. 
Other notable factors include low infrastructure requirements and increased opportunity for collaboration 
and creativity.  

Reduced costs are inherent to cloud provision. By removing the need for large scale IT investment, 
companies can access the power and creativity computing has to offer without the costly databases, 
terminals, and other equipment. In addition, many cloud services are provided free-of-charge over the 
internet. Approximately one-half of all cloud adopters use some form of free service. Those who pay for 
cloud services are far more likely to pay for a subscription service, as opposed to a one-time fee.  

The underlying impact of cloud computing on the Canadian enterprise market appears to be 
strengthening, as both ICT and non-ICT companies continue to migrate toward cloud solutions. Although 
the economic impact of the switchover has yet to be determined, one-half of SMEs believe that cloud 
adoption has reduced their ICT infrastructure costs. 
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6.0 Demand and Skills Outlook for the Cloud Economy 
The growing impact of cloud computing has and will continue to influence the labour market in the coming 
years. According to IDC, cloud computing will generate close to 14 million cumulative jobs globally by 
2015, resulting in a CAGR of 29%. Media and communications, financial services and manufacturing 
industries will spearhead the growth of cloud-generated jobs, followed by retail and public 
administration.27

ICTC’s consultation with cloud industry experts substantiated the growth opportunities associated with 
cloud services. Key informant interviews unanimously agreed that the growth of cloud services will impact 
the skills IT firms demand in the near-term. While not all jobs that require cloud skills are cloud-specific—
meaning, jobs specializing solely in delivering and maintaining cloud operations—an understanding of the 
virtual environment will be what separates the current paradigm from the future one. 

 Technical ICT professionals will have new opportunities to apply their skills in a 
virtualized service-oriented environment, whereas non-ICT professionals will benefit from the industry’s 
overall growth, which means more jobs across a spectrum of enterprises. 

6.1 Demand will be concentrated in cloud provider industries 

The demand for technical cloud occupations will be highest among cloud providers more so than for end-
user industries and small enterprises specializing in SaaS, PaaS and cloud applications. This is due to 
the fact that cloud infrastructure providers must become expert at planning, sourcing, building and 
maintaining reliable and redundant cloud computing resources that scale with demand. They must also 
become expert in helping their customers architect and take advantage of the cloud computing resources 
they offer. End-users of cloud services, whether for business or personal use, do not require 
comprehensive in-house infrastructure development and maintenance support to deliver or use the 
services. That is, in a sense, one of the underlying benefits of the cloud.  

For end-user industries the most important roles are the planning and architecting of cloud resources 
based on the individual firm’s needs. Beyond that there is the need to monitor these virtual systems to 
ensure that they are highly available and functional per the firm’s needs. The ability to interconnect and 
manage the firm’s existing network with the new cloud resources is also paramount. However, for these 
functions we are witnessing a blending or ‘up-skilling’ of existing roles as opposed to cloud specialist 
occupations.   

6.2 The demand for skills: the triangle skill set 

In the near term, companies that have production-grade 
cloud applications ready to offer will require sales and 
marketing personnel to establish the cloud offering as a 
viable option for their market. In this sense, the shift toward 
the cloud does not change the existing internal staffing 
process of firms operating in this market. However, firms 
that require specific cloud professionals on the technical 
side may experience challenges recruiting for these types 
of positions. Some organizations involved in the key 
informant interview process identified that they needed to 
scale back their requirements for cloud-specific ICT 
professionals. For example, advertising for the position of 
Cloud Developer often receives no hits, so firms instead 
look for a Software Developer who could be later 
streamlined into a cloud-specific role. 

Firms that require cloud-specific skills report challenges finding workers with a blend of knowledge 
pertaining to both traditional-discrete components and new technologies. Knowledge of both the 
traditional and virtualized IT domains remains one of the most sought after skills for companies looking to 

Computer
Networks 

Software 
Design 

 
Triangle 

Skill 
Set 

System 
Admin. 
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hire cloud professionals. More specifically, ICT professionals who specialize in cloud are required to have 
what one informant called the triangle skill set, which includes: computer networks, software design and 
system administration (especially in the area of IaaS). This triangle skill set is difficult to recruit for 
because the combination of programming and administration is difficult to find. Typical ICT applicants are 
skilled in one or the other, further proof that the cloud is interfacing between existing and emerging 
technologies and previous versus prevailing IT paradigms.  

Ultimately, ICT professionals working in the cloud need computer operation server skills – that is, moving 
operations systems into data centres. Computer science and computer engineering with expertise in 
Linux are both required. Instead of putting the hardware side, the top two layers will move to the data 
centres.  

6.3 The impact of risk aversion 

Key informants interviewed by ICTC indicated that demand for cloud is lower than it should be in Canada. 
Canada is moving very slowly in this space because organizations are risk averse. Cloud is still very new 
and society, firms and the nation at large are still trying to understand what it all means. People typically 
feel insecure if the data is not in the physical building or office. In this sense, marketing plays a huge role 
in the promotion of cloud. While there is widespread concern about security and data integrity, security 
requirements are the same for the cloud as they are for traditional data centres. However, security 
breaches in the cloud are potentially more damaging for multiple reasons, such as:  

 the data for many organizations may be stored by one cloud provider;  

 the cloud is often accessed over the public internet, which means everyone could potentially gain 
access to data in a public cloud; and  

 the data is no longer under the direct control of the organization that generates and/or records the 
data. 

Communicating over public clouds, as opposed to keeping it entirely within a private network, is 
inherently risky. As is the case with many cloud providers, infrastructure is shared among many 
clients, often dispersed over several machines and data centres. On the privacy side, personal 
information is much more vulnerable to breach if it is stored over a cloud as opposed to in-house. All 
of these factors have led some firms to approach cloud with caution, or maintain current legacy 
applications until they feel confident in the new wave of computing. However, ongoing investment in 
cloud computing is synergizing the business side and ICT domains in organizations throughout the 
economy. The ability of cloud services to lower costs and enable firms to do more with what they 
have means that those who are risk averse may inevitably need to consider investing in the cloud. 
Given the rapid growth of the cloud industry as a global phenomenon, these considerations will 
have to be made sooner rather than later. 

6.4 The Cloud-Enabled Workforce 

According to ICTC’s 2012 Q3 Digital Economy Monitor, there are 708,000 technical ICT professionals 
employed across Canada. Of these, there are 45,000 Computer and Information Systems Managers, 
137,200 Information Systems Business Analysts and related professionals, 49,000 Software Engineers, 
29,000 Interactive Media Developers and 57,000 Computer Network Technicians. Although not all of 
these 317,200 technical ICT professionals are employed in the cloud economy, many are. It is to be 
expected that the job descriptions and job titles of these professionals vary from industry to industry and 
company to company. Some of the sample job titles include the following: 

 Computer and Information Systems Managers: software development manager, software design 
manager, systems development manager, data centre manager, IT manager 
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 Information Systems Business Analysts: software quality assurance analyst, MIS analyst, 
informatics security analyst, EDP auditor, system integration analyst 

 Interactive media developers: graphical user interface (GUI) designer; graphical user interface 
(GUI) developer; interactive media developer 

 Software engineers: technical architect–software; telecommunications software engineer; 
telecommunications software specialist; applications engineer; enterprise architect 

 Computer Network Technicians: Internet website technicians, LAN manager/administrator, WAN 
manager/administrator, controller—network, network administrator 

Based on the Canadian Job Bank and Working in Canada (WiC) portal, ICTC determined that, over the 
span of three months, cloud related job titles and functions were required for approximately 6% of the 
above occupations, giving us a conservative baseline estimate of less than 20,000 technical ICT workers 
involved in cloud computing.  

It is reasonable to assume that these occupations have a significant impact on job growth in non-ICT 
fields, as well as a multiplier effect throughout the digital economy. Due to the limitations of the study, 
such economic analyses were omitted. ICTC strongly recommends that the full impact of the cloud 
economy be studied in the future to allow for a better understanding of the cloud labour market. 
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7.0 The Future of Cloud in Canada 
The direct impact of cloud on Canadian industries is creating new opportunities for small companies 
looking to enter the market. While adoption continues to grow among businesses and small IT firms, more 
education is required to truly move Canada toward the next phase of cloud adoption. Global indicators 
point to Canada lagging considerably behind other industrialized nations in embracing the cloud. 
According to ICTC’s key informants, because technology is advancing faster than the adoption cycle, 
there is a lag in cloud adoption. This lag is often precipitated by the fear of adoption. People are not quite 
sure what cloud computing means. What they do know is that it reflects a big change from the traditional 
data server model. But early adopters are making tremendous use of cloud technology. It is enabling 
firms to do things that previously required sophisticated infrastructure, expensive computer equipment 
and costly maintenance fees. The cloud removes all that.  

Canadian government and industry associations can promote greater cloud adoption in Canada by 
highlighting the capacity of provinces such as Quebec, which has favourable conditions for hosting cloud 
data centres (e.g., hydro-electricity, climate and renewable energy). Hydroelectricity can greatly reduce 
operating costs of cloud infrastructure providers, as can the colder climate, which helps reduce cooling 
costs associated with maintaining large servers. The challenge however is getting fibre to more remote 
locations; this is why data centres are being located in urban centres, where fibre optic lines are more 
readily available. 

Legislation such as the Personal Information Protection and Electronic Documents Act (PIPEDA) makes 
Canada a safe haven for data centres, providing infrastructure providers with a safe and secure 
environment in which to store sensitive information. Canada’s competitive advantage in this regard must 
be promoted more assertively to grow the cloud industry and make it a viable alternative to enterprises 
across the nation. Today, cloud providers are mainly concentrated in the eastern part of the country. 
Tomorrow, cloud-enabled will be needed from coast to coast if Canada is to capitalize on what industry is 
calling a $241 billion industry by 2020. 
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8.0 Conclusions and Ways Forward 

8.1 Toward a Government-led Roadmap  

Canada’s migration to the cloud will be much more viable once the right policies are in place.28

The forces of technological change, versatility and adaptation, all of which are reflected in the cloud, have 
the potential to create greater economies of scale and lower-cost production for firms across a range of 
enterprises. While the role of government should not be to regulate this space, creating an enabling 
environment that guides service providers and offers funding programs that incentivize the cloud are 
essential. Federal and provincial governments must provide a roadmap for industry players to guide them 
through the regulatory environment pertaining to privacy, security and intellectual property. At the same 
time, governments must provide the resources industry requires to implement architectural changes to 
their ICT platforms in order to enable them to transition toward low-cost cloud provision.  

 A 
relatively young industry, cloud services require government support in order to enhance Canada’s 
productivity and output in this high growth industry. The market for cloud computing is still developing. 
Whether Canadian cloud services go the way of monopolistic competition or oligopoly (in the case of 
infrastructure providers), a high value proposition is at stake for Canada to undertake a concerted cloud 
strategy that leverages our nation’s competitive advantage and attracts more firms to regions such as 
Quebec, which continues to offer a great deal of promise to potential investors.  

Ultimately, the adoption of innovative technology allows firms to produce at lower costs, thereby shifting 
their cost curves downward. With lower costs, firms are willing to supply a greater quantity of their product 
or service at a lower price. This has the potential to fundamentally shift the market supply curve rightward, 
which, in the case of cloud, means more infrastructures on which to build capacity and generate 
business. As the new supply curve intersects the growth in demand, the quantity produced increases and 
the price falls, thereby leading to an effective equilibrium for the cloud market. In order to establish this 
equilibrium, the government must play a guiding hand in ensuring that Canada’s business climate is 
accommodating to the innovation free flow occurring in the cloud. 

8.2 Toward Industry Best Practice  

At the same time, the cloud market is in need of strong industry champions capable of demonstrating the 
full-scale potential of cloud computing. Currently, few standards and best practices are in place to guide 
the cloud industry. Standards would benefit SMEs in particular and would ensure that their services are 
available to the widest possible market. Industry best practices are needed not only on a national level, 
but internationally as well. In a global market, cloud computing will open the doors to new business 
opportunity. Cloud penetration will deepen as users seek cost-effective alternatives to computing.  

Industry standards and best practices must emanate from the providers and users themselves. As the 
epicentre of the Canadian cloud computing industry, the Greater Toronto Area (GTA)29

The cloud industry must identify and define the forces at work in today’s cloud-enabled market. We know 
that two forces are at work in a market undergoing technological innovation. Firms that adopt the new 
innovation are well poised to enhance their business output and increase profit. Canadian firms both large 
and small and across a range of enterprises have already demonstrated the potential of cloud services. 
Canadian start-ups in the Toronto area are already generating millions of dollars from cloud-enabled 
products and services. Inevitably, this will lead to greater entry into the cloud market by firms looking to 
capitalize on the opportunity. At the other end of the spectrum, firms that fail to adopt innovations in 

 is likely the most 
prepared to lead the charge. Industry associations must collaborate around common concerns and must 
build a cloud consensus in Canada that can transcend the globe. Government support is necessary but 
insufficient to spearhead best practice. Rather, the domain experts leading the way in cloud services must 
collaborate around the common challenges and opportunities facing Canadian and globally integrated 
cloud industries.  
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technology incur damaging economic losses. These firms either adopt the new technology or exit the 
market.  

As more and more players enter the cloud arena, concerns over best practice will become more acute. It 
is therefore vital for the Canadian cloud industry to mobilize and coordinate around common concerns 
and identify a set of best practices and standards that can guide the industry over the next five years.   

ICTC will monitor these developments and suggest pathways toward best practices that can link industry 
players across the country toward common objectives. ICTC believes that the cloud industry must be 
understood using multiple lenses. Strategies must be aimed at building consensus among infrastructure 
providers—big data—as well as among firms that depend on their services for their own business.  
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