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Govind Muthukrishnan
SVP, Global Service Line Leader
Testing Services
Capgemini & Sogeti

Welcome to the sixth edition of the World Quality Report.
Since the report was first published in 2009, Capgemini,
Sogeti and HP have each year commissioned a new global
research study of application quality assurance and
testing practices.
If you are one of the 1,543 executives across 25 countries
who took part in this year’s research, we would like to
thank you for your time and contribution. We would also
like to thank more than 40 of our subject matter experts
who analyzed, interpreted and commented on the data to
build this report.
The global research study provides us, as sponsors, with
an unrivaled data set derived from large enterprises and
public sector organizations across the Americas, Europe
and Asia, which we are keen to share with the industry.
Over the next 12 months, we plan to present these research
findings at industry conferences, as well as conduct
client workshops.
I encourage you to get in touch with your Capgemini
or Sogeti account manager to arrange a face-to-face
meeting to discuss how this year’s research might
shape your plans. You can also complete an online
version of the research survey (based on a reduced
question set) to compare your own organization’s testing
practices with the research findings. To do this, please
use the myWQR2014-15 benchmarking tool available
from www.worldqualityreport.com.
We have ensured the topics covered are as wide and far
- reaching as possible to capture the nuances and trends
in the industry – be it QA spend, organizational models
(TCOE, Test Factory etc.), engagement (vendor) models,
or delivery models (on-, off-, and nearshore). This year’s
report highlights recent changes in testing practices,
and tracks emerging trends such as agile testing, test
environment management, mobility, data analytics, the
Cloud and the Internet of Things.
We hope you enjoy reading this year’s report and can
leverage its findings and recommendations to shape your
own organizational strategy and structure, to maximize
returns on your QA investment.
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Raffi Margaliot
SVP and GM
ADM
HP Software

The world around us is not standing still. Today’s
enterprises demand faster delivery of software innovation
to fuel business, provide a remarkable customer experience
with unwavering quality and continuous performance. And
in their quest to deliver fast with confidence, application
teams depend on solutions built to define, develop, test
and deliver applications that drive collaboration, agility
and connected intelligence across their teams and their
business stakeholders.
Now more than ever, we need to help our customers build,
test and deliver applications with confidence. Quality has
become a leading indicator of loyalty and brand equity.
Daily, our customers strive to maintain the critical balance
between velocity and quality while adapting to innovations
such as leveraging the best of mobile and cloud as
effective delivery mechanisms.
To that end, we have delivered software for more than two
decades designed to help our customers deliver apps that
fuel business with the confidence that comes from quality.
As we evolve our portfolio to address technology and
methodology breakthroughs – mobility, cloud, agile
delivery, continuous delivery and Big Data – we keep
quality at the center while expanding capacity for velocity
through agile lifecycle management, relentless automation,
and seamless network and service virtualization.
Our solutions are designed to grow with an organization’s
readiness or maturity, helping you scale from individual
projects to an enterprise Testing Center of Excellence
approach facilitated via shared test resources and 360⁰
visibility into the different phases of your lifecycle – agile,
hybrid or other.
Whether you’re managing an agile test team, load testing
your new mobile app, keeping a site secure, or rolling out a
new ERP application, quality matters now more than ever,
and HP Software is here to help. To learn more or arrange a
trial, visit www.pronq.com or www.hp.com/go/alm.
In closing, we thank Capgemini, Sogeti and all the research
participants for their partnership on this sixth edition of the
World Quality Report. We are proud to participate in and
co-sponsor this ongoing research.
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EXECUTIVE SUMMARY
This sixth edition of the World Quality Report
is published at a time of significant change
affecting both corporate IT organizations
and the wider business community. Among
the external market forces driving this
transformation are additional regulatory
governance requirements, increased crossborder mergers and acquisitions, heightened
global competition, the need to provide an
all-channel experience, rapid adoption of
social media channels, huge amounts of
data continuously being created, and the
advancement of technologies such as cloud
and mobile.
The Internet of Things (IoT) is shaping how
organizations interact with their customers,
employees and partners. People expect
instant connectivity and access to information,
which requires businesses, governments and
other public sector organizations to become
more agile and flexible in their delivery of
existing and new products.
These changes are transforming the role of
Information Technology (IT). CIOs can no
longer afford to focus only on delivering
applications that help support the business.
Today’s IT leaders share the responsibility
for business outcomes and help shape the
future of their organization. A CIO needs to be

innovative and work closely alongside other
business leaders to develop and implement
the vision of how technology can help the
organization increase customer intimacy and
retention alongside new customer acquisition.
The early signs of economic recovery in many
advanced economies have been accompanied
by increased corporate investment in IT.
However, most organizations across all sectors
and geographies continue to focus attention
on cost optimization and, where possible,
take advantage of new technology to deliver
tangible business value in the shortest
time possible.
This year’s research among 1,543 CIOs, IT
and testing leaders from 25 countries finds
that the highest-ranked priority of today’s
CIO and other senior IT executives remains
cost optimization delivered through process
and technology advancements, followed by
supporting organic growth – not only from
launching new products or platforms but also
from updating or upgrading existing products
to succeed in our “always-on” world.
In order to become more flexible and
responsive to market demands, senior IT
executives are looking for ways to rationalize
their existing applications and make
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applications and systems across their IT estate
work better together. Nearly three out of five
(58%) IT leaders interviewed for the study
state that their organizations are prioritizing
investments that support the integration of
existing IT systems. Investment in cloud and
business analytics packages also ranks high on
the senior IT executives’ agenda, confirming
that digital transformation is among the top
priorities for today’s businesses.
At the same time, user tolerance for
application errors, security or performance
issues, or inconsistent experience between
channels is much reduced, requiring
organizations to pay even greater attention to
quality and reliability. Organizations are also
more conscious of the impact from critical
comments posted on social media, which can
quickly cause reputational damage based on a
user experiencing poor application quality or a
systems outage. Thus, these trends also have a
significant impact on the discipline of Quality
Assurance (QA) and Testing.

WORLD QUALITY REPORT
KEY FINDINGS

1

Transformational programs using social,
mobile, analytics, cloud and the Internet
of Things (IoT) change the focus and
increase the importance of QA and Testing.
Digital transformation has increased
awareness among senior business and IT
executives of the significance of application
QA and Testing. In today’s world, the quality
of IT solutions has a much stronger and more
immediate impact on business results. An
application failure often translates into a
business process failure, and in the context
of connected and mobile businesses and
consumers, an application error is not
likely to go unnoticed, and can damage a
corporate reputation.
Growing awareness of the importance of
application quality is demonstrated by
the research finding that the share of new
development projects now accounts for
over half of the testing budget (52%), of
which 40% is allocated to big data and
analytics, 27% to cloud and 17% to mobile.
Furthermore, many new technologies also
create additional vulnerabilities for IT systems.
Most of these new vulnerabilities are not
directly controlled by the organization itself,
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such as network performance, security or
cloud service availability. The realization that
IT systems are becoming more vulnerable
also drives the change in focus areas for QA
and Testing.

2

QA and Testing budgets continue
to increase – to levels not seen
previously, in part driven by digital
transformation initiatives. The proportion
of the IT budget allocated to QA and Testing
has grown from 18% in 2012 to 26% in 2014;
and the share of testing budget is projected
to continue to increase further in the coming
years – reaching 29% by 2017. The rise in
the proportion of corporate IT spend on
QA and Testing is linked to the growing
importance of application quality, driven
by digital transformation initiatives. At the
same time, the research shows that QA and
Testing functions still need to focus more on
operational efficiency to balance their QA and
Testing spend. Although 34% of respondents
report that their testing spend is appropriate
and in proportion to the application or product
quality, 15% consider their QA and Testing
spend to be too high, and 20% regard it as
being too low with the consequence that too
many problems occur in production.

3

Many businesses prefer to organize
QA and Testing functions with a
combination of centralized and
decentralized approaches. Over the last
three years, consolidating testing practices
under the umbrella of an industrialized Testing
Center of Excellence (TCOE) has been an
important trend: the number of organizations
that report having fully operational TCOEs
has risen from just 4% in 2011 to 26% in 2014.
These TCOEs are present in organizations
in many different forms and are designed
to provide improved governance, control,
processes and metrics to help increase
efficiency and improve business outcomes.
However, the trend to consolidate testing
into a single stream has plateaued this year.
Rather than strive to centralize QA and Testing
across the entire organization, many medium
and large organizations are implementing
hybrid structures that combine the benefits
of centralized governance, processes and
reporting with a decentralized model where
testers are integrated into project teams
and work closely with the business. This
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hybrid approach is being driven not only
by the need for closer interaction between
testers and business experts, but also by
an increased number of agile development
environments requiring closer co-location of
testing teams with other roles and disciplines
within projects.

4

Many organizations increasingly
engage external service providers in a
co-managed approach. Companies and
other organizations are choosing to involve
third parties in more testing projects. The
proportion of testing projects that are solely
in-house has steadily reduced over the past
three years – from 51% in 2012 to 30% in 2014.
However, instances where the responsibility
for testing in a project is completely
outsourced are also in decline – from 20% last
year down to 17% in 2014. This year’s research
also finds that organizations increasingly
engage collaboratively with service providers
as partners rather than relinquish control
over their testing process. They are more
likely to remain involved and work together
with external parties toward improving
application quality.
The most widely used engagement model with
service providers is co-management, where
the testing services provider and the client
share the responsibilities related to QA and
Testing activities. Another engagement model
becoming more widely adopted is based on
capped capacity, with complete management
control retained by the client.
Today’s organizations are usually looking for
more than staff augmentation – specialist
testing service providers are expected to bring
a thorough understanding of applications
and business processes, as well as specialized
testing knowledge and a full array of tools to
test with maximum efficiency.

5

The percentage of pure play offshore
testing is in decline. Until now, many
organizations have been using offshore
testers largely for reasons of cost-efficiency.
Today’s fast-paced transformational projects
require more direct and immediate connection
with the business and more understanding of
business objectives and processes. As a result,
a growing number of organizations are looking
to level off their offshore testing and increase

their investment in nearshore locations. The
research shows that the current distribution
of testers is 59% onshore, 20% nearshore, and
21% offshore.

6

Non-functional requirements –
specifically security and performance
– and customer experience testing
represent increasingly important focus
areas for QA and Testing. The increased
involvement of QA and Testing in
transformational projects is driving the need
to concentrate more on verifying an additional
set of requirements alongside validating
the application functionality. The research
shows that security (59%) and performance
(57%) are the top focus areas for testing
application migration to cloud. Security is
also found to be a crucial area of focus within
mobile testing (54%). This year, the focus of
many organizations’ mobile testing efforts
has proved to be on validating all aspects of
a complete customer experience alongside
security: functionality (54%), performance
(51%), and ease of use (45%).

7

Most organizations require fast and
responsive QA and Testing solutions
that are integrated with agile
development methods. Driven by the
demand for faster, more responsive delivery
of application components, the use of agile
development methods is now common across
all types of organizations. This year’s research
shows that 93% of IT leaders interviewed
use agile methods for at least some of their
development projects.
Agile has extended further into DevOps
environments, supporting the processes
of continuous deployment of changes and
updates to production environments. The
success of agile and DevOps environments,
however, also requires that professional
QA and Testing activities are delivered
and completed within shorter timeframes.
When asked about challenges to mobile
testing, most respondents (40%) state that
they don’t have enough time to test their
mobile solutions.
Despite continued growth in the adoption of
agile techniques and the research finding that
36% of all testing is now performed within
agile projects, many organizations are still
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facing the same challenges as in previous
years in adapting their existing testing
practices to agile methods. These include a
lack of a proven agile testing approach (61%),
difficulties with applying test automation at
appropriate levels to agile projects (55%), not
enough professional testing expertise within
agile teams (35%), and lack of availability of
the right testing tools to build reusable test
sets (42%).

8

The adoption of cloud-based solutions
for testing is growing. Following a
reported decline in 2013, cloud adoption
for hosting and testing applications has, as
expected, returned to growth. This year, IT
leaders interviewed for the study stated that
as many as 28% of their applications are
hosted in the Cloud, and they are expecting
cloud adoption rates to climb further, with
up to 35% of applications migrated to the
Cloud by 2017. The research also shows
increased usage of cloud-based solutions
for test environments. The percentage of
testing in the Cloud has increased from 24%
last year to 32% in 2014, and is projected to
grow to 49% by 2017. This latest research data
confirms that organizations are beginning to
actively take advantage of cloud infrastructure
and are discovering the strategies and
deployment options that best fit their needs.
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9

Many organizations’ maturity in the field
of test environment, data management
and test automation is increasing.
Properly configured and readily available
test environments are crucial for the success
of a testing project, and this year’s research
data shows that many organizations spend
around 33% of their testing budget on the test
environment (hardware and infrastructure).
The use of virtualization and cloud-based
technologies is now helping to reduce test
infrastructure costs.
Higher levels of expertise in the area of test
environments and test data management
are also helping to reduce the number of
operational challenges faced by teams
responsible for creating and maintaining test
environments and data sets. This is also being
observed with respect to test automation – the
research data reports a drop in the number of
IT leaders who indicate that their organizations
lack suitable tools for automation while
provisioning test environments to their teams
– from 67% in 2013 to 54% this year. However,
the research finding that this is still the most
significant challenge in provisioning test
environments, together with the percentage
of tests currently being automated (28%),
suggests that many organizations are yet to
reach their desired level of test automation.
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WORLD QUALITY REPORT
RECOMMENDATIONS
Based on this year’s research findings, we offer
a number of actionable recommendations,
which can be tailored to each organization’s
specific circumstances and goals:

A specialist testing service provider can help
with the operational side of the process,
while the client organization continues to
supply user stories, test environments, data,
and other inputs, as well as continuous
involvement in measuring and tracking
the success of the testing project and
its outcomes.

1

3

2

4

This type of arrangement also lends itself
to effective co-management engagements
between in-house QA and Testing teams
and specialist third-party providers. Both
centralized and decentralized testing
organizations should focus on establishing a
governance model using both outcome-based
and operational performance metrics, such
as test case productivity, defect detection
rates, defect rejection rates, and test
automation levels.

5

Adapt your QA and Testing models
to new technologies required by
digital transformation. Today, digital
transformation and the adoption of innovative
technologies have changed what is expected
from QA and Testing functions. As testing
focuses more on validating all aspects of
the customer’s experience, testers will be
required to have not only the specialist
testing skills to test these new technologies
but also better knowledge of the business
and the industry domain if they are to fully
meet customer expectations. Today’s QA
and Testing professionals need to work with
business owners more closely to understand
their testing requirements fully.
Find your own formula for a
successful TCOE. A successful testing
function needs to combine multiple
business domain oriented teams with shared
specialty centers. These centers can help
govern multiple aspects of application
quality that extend beyond testing, including
test environment management and early
Quality Assurance. Under such flexible
configuration, individual teams can remain
in close proximity to their business units
and retain the autonomy to create their own
processes while staying connected to other
project teams and successfully supporting
agile development methods.

Focus on all-channel experience
testing for validating the end-to-end
customer experience. When creating
test strategies for multi-channel applications,
including mobile solutions, the main focus
should be on the end-user experience. Next
to the critical step of validating application
security, the highest level of attention should
be given to the combination of functionality,
ease of use, and performance. By defining
requirements that focus on these aspects
early in the process and combining them with
an appropriate level of risk analysis, testing
leaders can create a suitable test plan and
prepare the test scenarios.

Create faster, yet more structured,
testing solutions for agile and DevOps
driven projects. Organizations adopt
agile development environments expecting
to deliver applications faster; therefore the
testing part of any agile project needs to
be fast as well. Teams need to define the
testing focus early using risk-based analysis
techniques, and combine risk-based testing
strategies with test-driven development.
For successful outcomes, agile teams
should first outline the testing objectives
and then build test scenarios – before
writing any functional code. While code is
being created, testing experts can focus
on building automated test scripts. To be
most effective, agile testers need to be
knowledgeable about business processes and
development techniques.
Continue improving testing efficiency
while controlling cost levels. The
sustained increase in the proportion of
IT budgets spent on testing is an indicator
that QA and Testing teams need to continue
working on reaching higher efficiency levels.
Improved testing organizations, more
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effective use of specialists, standardization of
processes, and increased automation levels
are the main factors that can lead to higher
cost efficiencies for any QA and Testing team.
Certain improvements in this field are
already being seen: organizations structure
their testing function in a combination of
centralized and decentralized approaches;
they face fewer challenges in test
environment management, and they take
greater advantage of virtualization and
cloud technologies. However, improvements
need to go beyond operational efficiencies.
Organizations need to consider strategies
such as involving QA and Testing earlier in
the project lifecycle; adoption of test-driven
development strategies in agile projects; and
the implementation of governance principles
based on measurements of testing business
outcomes – including cost, quality and
application time-to-market.
Positive results can be gained from comparing
existing test cases to the required testing
scope and coverage based on risk analysis.
QA and Testing teams need to build a strategy
aimed at transitioning from pure testing to
early defect removal through adoption of
better QA and Testing processes and taking
advantage of centralized and standardized
testing practices.

6

Get a head start on automation with
test-driven development. Automate
earlier in the application development
process by using testing services before the
user interface (UI) is ready, and consider
deploying service virtualization to test before
the services become available. Automate build
verification scripts and test environment setup
processes to minimize team downtime.

7

Increase focus on non-functional
testing – specifically security and
performance testing. TCOEs should
focus on providing state-of-the-art solutions
for non-functional testing, particularly
covering security and performance areas.
Security testing services consist of identifying
security requirements, threats analysis,
static security code evaluation, and dynamic
security vulnerability tests. In security testing,
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it is essential to pay special attention to
identifying risks for unauthorized intrusion
at the application, network, and data and
storage levels. Security testing can be
established by including it as a specialized
testing service within a TCOE, complete with
the appropriate expertise and testing tools.
The scope of a performance test service
should include test plans, creation of load
models and performance test scenarios, and
execution of performance tests. Performance
and load testing activities require specialized
tools, and experts with application and
network background.
It is recommended that organizations
consolidate these specialist test services at
the corporate TCOE level. The security and
performance TCOEs can provide testing
support for any type of application: from
new cloud or mobile initiatives to maintaining
existing legacy applications. Additionally, both
performance and security testing disciplines
are good candidates for a Testing as a Service
model that can be provided at a fixed usage or
output-based price.

8

Consider increasing the use of cloud
and virtualization solutions for your
test environments. Organizations
need to set up a cloud and virtualization
strategy for their test environments. The
number of offerings available for building
cloud-based and virtualized environments is
rapidly expanding. However, not all types of
systems lend themselves well to virtualization
or cloud migration. Therefore the first step
in defining a cloud testing strategy should
be to carefully review the existing test
environment and identify which components
can be hosted in the Cloud, which ones can
be virtualized, and what needs to remain in
legacy-type environments. The next step is
to evaluate business demand and determine
which environments need to be maintained
on a permanent basis, and which ones can
be created “as needed”. It is recommended
that organizations establish the role of a test
environment manager within the TCOE with
responsibility for establishing and overseeing
the cloud and virtualization strategy for
test environments.
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QA and Testing Budgets Continue to Rise –
Driven by Transformational Projects
The proportion of corporate IT spend
devoted to ensuring application quality and
performance is higher than ever before. The
trend that was first observed in 2012 is even
more evident this year: testing continues to
consume a greater proportion of the overall
IT budget year on year. The average spend on
application quality as a share of the IT budget
has increased from 18% in 2012 to 23% in 2013
and 26% in 2014, according to the CIOs, IT
directors, and VPs of applications interviewed
for the research study. This year’s research
shows that the spend on application quality
is forecast to grow even higher in the next
two years, potentially reaching 29% by the
year 2017. See Figure 1.
A more detailed analysis shows that there is a
fast-growing number of organizations at the
high end of the budget spending spectrum:
15% of IT executives interviewed state that
they spend over 40% of their IT budgets on

QA AND TESTING’S
SHARE OF THE IT
BUDGET CONTINUES
TO GROW FROM 2012
THROUGH 2014

Figure 1

Base: 1221 respondents

quality-related activities. Furthermore, one
in five (20%) participants forecast that their
organizations would spend over 40% on
QA and Testing related activities by 2017. In
contrast, in 2012 and 2013, just a few senior IT
executives – between 1% and 3% – said that
their organizations’ QA and Testing budgets
were above 40% of the overall IT spend.
Testing budgets appear to be on the rise
across most industries, with High Tech, Energy
and Utilities, and Transportation exhibiting
the strongest growth, spending between 27%
and 31% of the IT budget on quality. Driven
by time-to-market pressures and the need
to provide an all-channel experience for the
consumer, these industries are in the lead in
their investment in quality-related activities.
For example, nearly a quarter (24%) of all
IT executives interviewed in the High Tech
sector state that their organizations allocate
more than 40% of their IT budgets to quality.

18%

23%

26%

29%

2012

2013

2014

2017 (Projected)
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CIO
Manufacturing
Sweden

“The focus on testing has
increased and that’s why
we need a testing budget
that is appropriate to the
level of testing we do.”

In addition to the hardware and software
providers interviewed, the research carried out
for this year’s report also includes Aerospace
and Defense companies as part of the High
Tech sector, which helps explain high levels of
QA and Testing spend, since these industries
are driven by rigorous quality standards and
demanding QA and Testing protocols. QA
and Testing spend within the Energy and
Utilities sector is driven largely by digital
transformation initiatives such as smart
metering and smart grid, and the need to
deliver excellent customer experience across
all channels.
Another sector that stands out for its high
QA and Testing spend relative to overall IT
budgets is Transportation. Similarly to High
Tech, 25% of IT executives interviewed in
Transportation report that they allocate over
40% of their budgets to QA and Testing – a
striking contrast to last year’s results, when
only 1% reported that they were spending
more than 40% on quality.
Such a dramatic increase in spending cannot
be explained by a single factor. Part of the
reason might lie in the level of maturity and
efficiency of QA and Testing in this sector.
Transportation firms need to respond to
market pressures and rigorous just-in-time
delivery schedules, and it appears that
their rapidly rising investment in QA and
Testing is beginning to reflect their ongoing
commitment to quality. On the other hand, the
relatively low rate of test automation in the
Transportation sector – 15% – is an indicator
that testing is not yet being performed
efficiently and requires additional resources.
Across industries, the increased spending
on QA and Testing is related to the different
levels of digital transformation of businesses
and operations. Rapid advancement of
new technologies – such as the Internet of
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Things (IoT) – also brings new dimensions
and requirements to traditional IT systems,
necessitating additional investments and
re-evaluation of QA and Testing practices.
Business requires faster application delivery
and continuous changes, while tolerance for
errors has fallen. In an era of social media and
instant communications, every failure poses
a risk to an organization’s reputation and
potential damage to customer relationships –
with a resulting loss of revenue.
Across geographies, organizations surveyed
in Latin America are spending the most,
with 33% of IT budgets spent on QA and
Testing activities compared to just 20% in
2013 – the highest year-on-year growth.
European businesses are spending 24% of
their IT budgets on QA and Testing – a single
percentage point increase from last year. It is
observed that many more mature and costconscious European organizations are finding
new ways to increase operational efficiencies
while keeping QA and Testing budgets
under control.

NEW DEVELOPMENT INITIATIVES
ACCOUNT FOR MORE THAN HALF
OF QA AND TESTING BUDGETS
The research data shows that the growth in
testing spend is being driven mainly by new
development work that now accounts for 52%
of the overall testing budget. A shift from
maintenance work, including testing new
releases of existing applications, supporting
integration initiatives, and other “keeping
the lights on” activities, was first observed
last year, when 46% of QA and Testing
budgets was allocated to new development
projects, up from 41% in 2012. The trend
has reached a significant milestone in 2014,
breaking the 50/50 barrier, with 52% of QA
and Testing budgets now being spent on new
development work. See Figure 2.
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THE 2014 TESTING
BUDGET FAVORS
NEW DEVELOPMENT
WORK OVER
MAINTENANCE
WORK

2012

2013

2014

59%
54%

New
Development
Work

52%
46%

Figure 2

48%

Maintenance
Work

41%
Base: 1221 respondents

Test Manager
Financial Services
USA

“Companies and
economies are coming
out of recession, they are
spending more, and there
is a big increase in the
number of projects and
products that the business
wants to deliver. This in
turn means more staff to
make sure there is enough
focus on the projects.”

New development versus maintenance work
is split almost equally across sectors, with
Manufacturing showing a 50/50 divide,
Consumer Products and Retail, Financial
Services, and Transportation more swiftly
advancing in favor of new development
initiatives with a 53/47 split.
Test automation and use of reusable testing
assets, along with better regression testing
approaches, enable organizations to achieve
the required level of quality in a more efficient
way with regard to maintenance work.

LABOR COSTS ACCOUNT FOR
THE GREATEST PART OF THE
QA AND TESTING BUDGET
The 2014-15 research data also shows that
human resources account for the greatest
proportion of the QA and Testing budget.
Although the 2013 report showed that
the largest part of QA and Testing spend
was allocated to testing hardware and
infrastructure (40%), followed by software
licenses (28%) and then staffing and human
resources (23%), this year’s data demonstrates
a reverse trend. In 2014, the largest share of
the QA and Testing budget is allocated to
personnel (35%), followed by nearly equal
shares for testing hardware and infrastructure
(33%) and tools (32%). See Figure 3.

The increase in the proportion of budgets
for staff and human resources is explained
by three main factors. First, quality
transformation requires close collaboration
with the business owner and other
stakeholders, which is usually handled more
effectively from onshore locations. Second,
new digital transformation projects and the
adoption of innovative IT technologies change
the types of skills that are required from the
testing organization. Many IT trends – such as
analytics, cloud, mobility and virtualization –
require testing knowledge and experience that
are more expensive to acquire and retain.
Finally, the costs associated with QA and
Testing staff are more widely recognized by
business owners. While professional testers
in the past could cover multiple application
types, today’s technologies require more
specialized testing functions, making the
cost of QA and Testing talent more visible in
the organization.
The increase in investment in personnel is
most pronounced in North America (37%
in 2014 compared to 22% in 2013) and
Latin America (37% in 2014 compared to
23% in 2013). It’s no coincidence that many
North American organizations are devoting
an above-average proportion of their QA &
Testing budgets to new development projects
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THE LARGEST SHARE
OF QA AND TESTING
BUDGET IN 2014
IS ALLOCATED TO
TESTING PERSONNEL

NEW DEVELOPMENT PROJECTS CREATE
A SHIFT TOWARD ONSHORING
Human
Resources

23%

35%

+

Testing Hardware
and Infrastructure
Figure 3

¢ ¢ 2013
¢ ¢ 2014
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Tools & Software
Licenses

40%

28%

33%

32%

Base: 1221 respondents

as opposed to maintenance (53/47), and that
Latin American organizations in general have
the highest overall QA and Testing budget
increase as a proportion of the IT budget
in 2014.
This year’s decrease in the proportion
of QA and Testing budget spent on test
environment, hardware and infrastructure
can be considered the result of a number of
factors – such as proliferation of cloud-based
testing environments and service virtualization
for testing. The 2014 research data shows that
on average nearly a third (32%) of all testing
now occurs in cloud-based environments,
compared to just 24% a year ago. Additionally,
the research data showing that testing
environments, hardware and infrastructure
now require less ongoing spend suggests
a growing level of maturity and more
efficient use and rationalization of QA and
Testing hardware.

The increasing investment in human resources
is directly connected to another significant
finding – a shift in the offshoring of QA and
Testing tasks. The percentage of testers
located offshore has decreased from 28% in
2013 to 21% in 2014.
One important factor that helps to account
for the recorded shift away from offshore is
that new development projects are changing
the dynamics within the QA and Testing
team and altering the nature of interaction
and collaboration across different functions
within the organization. Digital transformation
projects are consuming a large share of QA
and Testing budgets (60% of respondents
report that between 20% and 40% of
QA and Testing budgets are allocated to
digital transformation). That means testers
need to align themselves much more closely
with the development and production
teams – as well as the business owner.
Maintenance projects, however, are typically
a much better fit for offshore testing,
with more clearly defined requirements,
industrialized repeatable processes, and test
automation frameworks.
An additional factor related to decreased
offshoring is the growing adoption of agile.
As many as 93% of research participants
report that their organizations use agile
methodologies – requiring testers and
developers to work more closely together
than when using other methods, and making
effective offshoring more challenging.
According to the research, North America
leads the trend of bringing testing back
onshore and to nearshore locations compared
to Europe, Asia-Pacific and Latin America. In
2013, many U.S. and Canadian organizations
reported offshoring of 31% of all their QA
and Testing activities, but in 2014 the share
of offshore testers has decreased to 20%. In
contrast, the proportion of onshore testers
has grown by 10 percentage points from 52%
to 62%. A similar trend is observed in Europe
with the number of pure offshore testers
falling from 27% to 22% over the course of
a year. The proportion of nearshore testing
professionals in Europe has grown from 18% in
2013 to 21% in 2014.
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PERCEPTION OF
TESTING SPEND
BY CIOS AND IT
DIRECTORS

34%

29%

20%

15%

Appropriate and in
proportion to the application/
product quality

Sufficient but doesn’t
reduce maintenance
costs over time

Too low – more defects
seep into production

Too high - the results
aren’t in proportion
to the spend

Figure 4

Base: 922 respondents

Senior Test Manager
Financial Services
Norway

“We need to be sure that
we have testers who know
the banking sector in
Scandinavia, not just the
banking sector in general.”

Europe is in the forefront of shifting testing
teams to nearshore locations, especially to
Eastern Europe. High volumes of offshoring
to India and other offshore locations has
been more difficult for many continental
European businesses, due to language
barriers, time differences, and stricter data
privacy laws that require sensitive information
to remain within the boundaries of the
European Union. Many European organizations
can find solutions in nearby countries such
as Poland – a rapidly growing economy with
an abundance of qualified testers – which
still offers significant savings in labor costs.
French organizations can find nearshore
testers within French-speaking regions or
North Africa. There are also examples of what
are effectively nearshore locations at lower
cost within certain U.S. states. Overall, many
organizations are reconsidering the right mix
of service locations on the basis not only of
cost factors, but of a balance between quality
and time considerations.

ORGANIZATIONS CONTINUE TO
ADJUST THEIR QA AND TESTING
BUDGETS FOR OPTIMAL OUTCOMES
To assess how senior IT executives perceive
the amount of QA and Testing spend
relative to application quality, this year’s

research introduced a new question: CIOs
and IT directors were asked to express
their own opinion on the size of their QA
and Testing budgets. More than a third of
the executives interviewed (34%) indicate
that their organization’s testing spend is
appropriate and is in proportion to the
application or product quality. Some 15% of
respondents report that their QA and Testing
spend is too high and that the results don’t
fully reflect the amount of budget allocated to
the QA and Testing effort. One in five (20%)
considers that their testing budgets are still
too low, allowing too many defects to get into
production, while 29% of IT executives feel
that their testing spend is sufficient, but does
not reduce maintenance costs over time.
The fact that so many senior IT decisionmakers are still not satisfied with the level
of their QA and Testing spend relative to
quality shows that many organizations will
continue with QA and Testing transformation
activities to adjust their spending patterns and
fine-tune how they allocate their IT resources
to ensure higher application quality. This
year’s numbers will create an interesting new
benchmark that can help map future trends in
how QA and Testing spend is seen relative to
application quality. See Figure 4.
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QA and Testing Organizations and Processes
Are Starting to Adapt to the Digital Era
Continued globalization and increased
adoption of digital transformation
technologies are among the key business
drivers in 2014, and emerging as the main
trends likely to impact QA and Testing
functions over the coming years.
This year’s research highlights that the
maturity levels of the QA and Testing function
across all vertical markets and geographies
continue to increase. This trend is evident
from several important observations, such as
continued centralization of testing activities,
a recorded surge in the adoption of Testing
Centers of Excellence (TCOEs), embracing
of more business-centric quality metrics,
and ongoing collaboration with thirdparty partners to improve testing methods
and outcomes.

THE TREND
TOWARD PURE
CENTRALIZATION
OF QA AND TESTING
ACTIVITIES IS
LEVELING OFF IN
FAVOR OF A HYBRID
APPROACH

Centralized as
one stream
%

8
26
27

%

27
13
15

%

43
35
35

%

20
14
11

%

2
12
12

Highly decentralized

A combination of
centralized and
decentralized teams
Figure 5

¢ ¢ 2012
¢ ¢ 2013
¢ ¢ 2014

No separate
testing stream

Testing execution
handled by a vendor
(Managed Testing)
Base: 922 respondents

CENTRALIZATION – NOT A “ONE
SIZE FITS ALL” SOLUTION
The World Quality Report has been tracking
a trend toward centralization of QA and
Testing activities for the last two years. The
number of organizations indicating that their
QA and Testing function is centralized as a
single stream across the business increased
from 8% in 2012 to 26% in 2013. This year, the
share of CIOs and IT directors who say that
they have consolidated their QA and Testing
function across the organization has stabilized
– rising only one percentage point to 27%. See
Figure 5.
The trend for pure centralization is seen to
be leveling off in favor of hybrid-type testing
organizations with an optimal combination of

20

Current trends in Quality Assurance & Testing

centralized and decentralized elements. The
research data also shows that over the last
two years a growing number of businesses
and other organizations are moving away
from siloed QA and Testing teams operating
solely within the confines of their business
units and locations. The share of highly
decentralized QA and Testing organizations
has dropped from over a quarter (27%) in
2012 to just 15% in 2014. The number of IT
executives reporting that their organizations
have no separate testing stream has gone
down from 20% two years ago, to 14% in 2013,
and further down to 11% in 2014, suggesting
a clear trend toward a growing awareness
of quality.
The benefits of centralization are undeniable:
Organizations take advantage of industrialized
processes, standardized tools, proven
automation practices, and unified metrics
and reporting structures. However, it is
not always practical to attempt to build a
completely centralized QA and Testing service
organization – especially for large companies
with multiple independent, diverse business
units and distinct development and testing
needs and practices.

VP Applications
Financial Services
Denmark

“Our TCOE is responsible
for testing strategies
and methodologies. It is
not a resource pool but a
competence center.”

The research results confirm that many
organizations today favor a hybrid approach
where they can realize the benefits of
centralization and still maintain the agility
and responsiveness to distinctive needs of
the individual lines of business. It is evident
that this trend is also driven by the continued
growth of agile development projects. A fully
centralized testing organization is not always
the optimal fit to support agile projects, which
require the complete integration of QA and
Testing functions into the scrum teams. This
hybrid approach allows them to maintain
close connection with the business while still
reporting into a QA and Testing leader who
collates metrics from different sources to
obtain an overview of the quality processes
and results across the organization.

TESTING CENTERS OF EXCELLENCE
– GROWING IN MANY FORMS
The same hybrid approach is driving the
growth of the TCOEs. In recent years, the
movement toward industrialized testing has
made remarkable progress: compared to only
4% of fully operational TCOEs in 2011 and 6%

WORLD QUALITY REPORT 2014-15

in 2012, the share of organizations with fully
operational testing centers grew to 19% in
2013 and further still to 26% in 2014. Today’s
TCOEs come in many forms that best suit each
organization’s requirements. A TCOE can be
anything from a pure methodology support
organization that creates and controls the
corporate standards for QA and Testing, to a
complete test execution factory that provides
on-demand test services to projects across
the organization. See Figure 6.
Having an industrialized testing practice
doesn’t mean creating additional
organizational structures with
excessive overheads. Modern TCOEs are
built using a combination of best practices
and are designed to provide governance,
control, processes and metrics that can bring
the testing process closer to meeting the
organization’s business needs.
The growing popularity of TCOEs is driven
by the need to demonstrate the benefit and
value of QA and Testing to the business –
something that cannot be accomplished
without some form of centralized processes,
reporting and metrics. Business agility and
time-to-market pressures drive the need for
QA and Testing to be closer to the business
– and economies of scale, efficiency, cost
savings, and shared communities of practice
boost the demand for centralization. Each
organization needs to look at the best model
for its business and create the right flavor of
TCOE that will maximize the benefits of both
centralized and hands-on approaches.

QA AND TESTING ORGANIZATIONS
STILL STRUGGLE TO
DEMONSTRATE THEIR VALUEADD BASED ON HARD DATA
The success of the TCOE approach and its
ability to demonstrate measurable business
value are closely connected to the types
of metrics that an organization gathers to
measure the value of its testing function. Last
year, the research showed that the majority of
organizations were capturing and reporting
mainly operational metrics, such as the
number of defects found or cost per test case.
As discussed in the World Quality Report
2013-14, this type of information doesn’t
fully demonstrate the value-add of testing
services and consequently doesn’t allow
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TESTING CENTERS
OF EXCELLENCE
SHOW REMARKABLE
GROWTH FROM
4% WITH FULLY
OPERATIONAL
TCOES IN 2011 TO
26% IN 2014

Figure 6

¢ ¢ 2011
¢ ¢ 2012
¢ ¢ 2013
¢ ¢ 2014

In-house TCOE is
fully operational

%

4
6
19
26

%

27
24
23
24

%

19
21
19
15

%

6
15
13
15

%

45
34
26
20

Plan to develop
internally managed
TCOE within the
next two years

Plan to use a
third-party
company

In-house TCOE started
within last two years,
but not yet fully
operational

No plans in place
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Base: 922 respondents

senior executives to accurately see the level of
investment required by QA and Testing.
Similarly, operational metrics can’t measure
to what degree QA and Testing is improving
business outcomes. The 2014 research
demonstrates a more positive trend in the
number of organizations that are capturing
metrics related to the value-add, such as
cost savings by preventing defects from
getting into production (from 39% in 2013
to 47% in 2014). However, it still remains
challenging for most organizations to show the
contribution of testing to reducing the timeto-market and number of test case executions
compared to system size.

IMPROVING QUALITY
OUTCOMES THROUGH SHARED
RESPONSIBILITY MODELS
Despite the growing importance of application
quality, many senior IT executives don’t
consider testing as one of their department’s

core functions. The complexity of modern
applications and the resources and expertise
required for setting up and maintaining
an efficient testing practice often drive IT
management to seek alternative engagement
models for carrying out testing. The share of
in-house engagements has been decreasing
at a rapid pace each year – from 51% in 2012
to 41% in 2013, and further to 30% in 2014.
The research shows that over two-thirds of all
QA and Testing engagements are outsourced
in order to reduce costs, free up internal
resources so that organizations can focus on
core business functions, improve quality, and
accelerate application delivery.
The proportion of fully externally managed
service projects increased from 13% in 2012 to
20% in 2013. However, the 2014 research data
shows that many organizations are beginning
to transition from wholly managed service
engagements to a model where the service
provider and the client share the responsibility
for delivering and maintaining high levels
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of application quality at both enterprise
and program level. The share of externally
managed projects has declined to 17% in
2014, and the portion of co-managed testing
engagements has risen to 19% (compared to
11% in 2012 and 14% in 2013).
Increasingly, many businesses and other
organizations are looking for external
providers to provide testing services beyond
just staff augmentation. External service
providers are expected to bring vertical sector
knowledge, tools, accelerators, processes
and expertise to deliver outcomes-based QA
and Testing. However, the research found
that there are fewer instances where the
client organization completely relinquishes
control over their testing processes to a single
service provider. Instead, they prefer to enter
into partnerships where responsibility for
application quality is shared between the
service provider and the client. See Figure 7.
Rather than taking a “hands-off” approach,
many organizations are choosing to enter into
a partnership with outsourcing or managed
service providers, working together and
sharing the accountability for business results.
Even partners who bring strong application
knowledge and vertical expertise cannot

MANY
ORGANIZATIONS
ARE CHOOSING
A PARTNERSHIP
APPROACH WITH
OUTSOURCED
SERVICE PROVIDERS

Internal/Not Outsourced
%

51
41
30

%

13
14
17

%

13
12
17

%

11
14
19

%

13
20
17

Staff Augmentation on
time & materials basis

Capped or Fixed Capacity
Professional Service

Figure 7
Co-managed projects

¢ ¢ 2012
¢ ¢ 2013
¢ ¢ 2014

Base: 1543 respondents

External/Managed Services

transform the organization’s QA and Testing
processes without the close involvement of
internal subject matter experts. The success
of a testing initiative often depends on
input from sources that are not part of the
testing process itself, such as the quality of
requirements, readiness of user stories or
code components, availability of and access to
testing environments and test data, etc.
An outsourcing partner can help drive the
testing process operationally, but they are
not able to achieve business targets without
close collaboration with the client. Many
organizations that rely heavily on outsourcing
establish the position of an internal QA and
Testing service manager. Similar to a role of a
scrum master or test architect, this person – or
team – is the primary interface between the
service provider and the client organization.
Their key objective is to remove obstacles
from the path of testing success, report the
results to the organization’s management and
share accountability for the testing process
and its outcomes.
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CROWDSOURCING – A
COMPLEMENTARY STEP
TO LAB TESTING
The technology matrix has become complex –
especially when it comes to mobile solutions.
The research shows that many organizations
are using crowdsourcing due to the difficulties
of thoroughly testing every combination
of devices and platforms in-house.
Crowdsourced testing is an emerging trend,
where applications are made available to a
large number of users who try to identify
problems and expose the applications to
different use cases that can sometimes be
overlooked in the controlled environment of
a testing lab. Crowdsourced testing services
are usually managed by specialized companies
that recruit professional testers and employ
processes and controls to help ensure quality
and confidentiality for their clients.
Still, crowdsourcing will never fully replace
existing QA and Testing teams – in-house
or outsourced. Not all IT solutions are good
candidates for testing through crowdsourcing,
and this testing practice is typically restricted
to external consumer-focused applications.
Most organizations are cautious about
exposing solutions including commercially

MORE THAN HALF
OF ORGANIZATIONS
EITHER EMPLOYED
CROWDSOURCING
OR WILL DO
SO IN 2014

In addition to their cost-effectiveness,
crowdsourced testing methods can offer
access to unique user demographics and
virtually limitless combinations of devices,
platforms and browsers. The fact that
more than a quarter (27%) of research
participants state that they have already tried
crowdsourcing and are planning to continue in
the future, and a further 27% plan to try it out
in 2014, suggests that organizations are willing
to consider this innovative method as part of
their overall testing strategy. See Figure 8.

STARTING QA AND TESTING AT THE
RIGHT PHASE FOR MAXIMUM VALUE
Last year’s research showed that many
organizations involve QA and Testing teams
at a relatively late stage of the application
development lifecycle. The 2014 research data
suggests that many organizations have not
yet been able to make significant progress
in bringing quality considerations forward

We started in 2013
and will continue to
expand in the future

We don’t find
crowdsourcing a fit to
our enterprise needs

19%

We don’t have any
plans currently, but
are interested in
using crowdsourcing

Figure 8

2014
17%

We don’t have any plans
currently, but are certainly
considering it for 2016-17
Base: 1543 respondents

sensitive information to testing teams
beyond their own control. Crowdsourced
testing is typically used to augment thorough
scenario-based testing by QA and Testing
teams, to get quick feedback on customer
experience aspects.

27%

10%

23

27%

We plan to crowdsource
in 2014 and evaluate
based on results

24

WORLD QUALITY REPORT 2014-15

Current trends in Quality Assurance & Testing

MANY
ORGANIZATIONS
CONTINUE TO
INTRODUCE QA AND
TESTING TOO LATE
IN THE APPLICATION
DELIVERY LIFECYCLE
Figure 9

Project planning phase

Requirements
definition phase

High-Level
design phase

%

20
14

%

6
14

%

6
8

%

10
12

%

20
17

%

15
14

Low-Level design phase

Realization or system
development phase

¢ ¢ 2013
¢ ¢ 2014

%

22
21

Implementation phase

Production or
maintenance phase
Base: 1543 respondents

Test Manager
High Tech
UK

“It’s important that
we have testing teams
actively involved in
the early stages of the
development cycle. It
helps achieve a better
level of quality because
problems can be spotted
earlier on.”

to maximize the value of testing. A similar
number of research participants (43%) this
year report that they get their QA and Testing
leads involved at the development phase or
later, which is too late in the delivery process
to have any significant effect on application
outcomes beyond solely finding and
fixing defects. Of those who state that they
involve testing late in the lifecycle, over twothirds (68%) would like to introduce testing
earlier, where it’s more likely to influence
overall application quality.
This year’s data shows another development
– a drop in the number of organizations that
introduce testing in the project planning and
requirements definitions phases, and a sizable
increase in businesses that bring in testing
during the high-level design stages. The
involvement of QA and Testing in the initial
phases of projects can be crucial in planning
the right levels of testing to align with the
project objectives. It is also an essential
component in detecting and removing issues
and uncertainties in application requirements
at an early stage. See Figure 9.

Another reason for QA and Testing getting
involved in the project slightly later than
previously is the rapid growth in the adoption
of agile delivery methods. With these
methods, once the general business needs
are outlined, they are captured in the form of
user stories. IT can then review the scope of
the project, decide which projects can fit into a
release, put the releases into scrum teams and
begin the iterative release cycles. Arguably,
this stage can be viewed as the “high-level
design” phase, and the involvement of
testing teams in this process should not be
considered premature. Projects that are
initiated and driven by IT – such as systems
upgrades or modernization initiatives –
typically involve QA and Testing from the
start, which is the main reason why more than
one out of five (21%) research participants
still involve testing leads at the very early
planning stages.
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Testing and SMAC Technologies: Ensuring a
Seamless and Secure Customer Experience
CIO, Media and
Entertainment
Netherlands

“The CIO’s role is being
redefined to be more
of a business enabler.
Our focus is on agility
because of the demands
of the business and
customers who don’t
expect any delays. Digital
transformation has
meant that our approach
to testing has changed.
The number of platforms
and increased customer
demands mean that we
are constantly learning
new methods.”

DIGITAL
TRANSFORMATION
– QA AND TESTING
SPEND ASSIGNED TO
NEW DEVELOPMENT
WORK IS
DISTRIBUTED
ACROSS THE SMAC
INITIATIVES

Many organizations across all market
segments increasingly use social, mobile,
analytics and cloud (SMAC) technologies to
improve operational efficiencies and help
build stronger relationships with customers
and end-users. This is also having a profound
effect on the importance of application quality
expectations, as well as QA and Testing
focus areas. Nowadays, IT service quality has
a direct impact on business outcomes at levels
not previously seen. Customers, employees
and other users expect responsive, always-on,
accessible applications covering all areas of
communication, business and entertainment.
To support this demand, back-office systems
need to be able to cope with growing
amounts of transactional data. Technological
innovations enable adaptable and flexible IT
solutions, but also introduce new risks related
to application defects. Moreover, the rising
popularity and usage of social media helps
create an environment of “zero tolerance” for
failures, because even small faults, errors or
outages can get immediate adverse exposure
to a global audience.

20%

Big Data

27%

THE GROWING MATURITY OF
MOBILE TESTING PRACTICES
Mobile business is thriving. Consumers
around the world expect instantaneous
access to information, and the same user
experience on their mobile devices as they
would on a desktop or from service centers.
Mobile technologies are not just for the
consumer – they are becoming established as
powerful productivity tools for an increasingly
distributed and on-the-go workforce,
and a strong enabler of B2B transactions
and communications.
Emerging mobile technologies such as
wearables and beacons are further enhancing
the customer experience and can build
stronger relationships by offering more

20%

Analytics

Cloud

17%

Mobility

15%

Social
Media

Figure 10

2014
Base: 1221 respondents

The research data shows that organizations
spend over half of all QA and Testing budgets
(52%) on new development projects, an
amount which is divided between cloud
initiatives (27%), big data and analytics (20%
each) and mobility (17%). See Figure 10.
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Test Manager
High Tech
UK

“For mobile, testing has
shifted from performance
to ease-of-use testing
because the end-user
experience has become
very important.”

and regression testing has increased from
29% in 2013 to 42% this year – a result of the
higher pace of mobile solution development
and updates.

personalized location-based services. These
new devices and technologies will also have
implications for the design and architecture
of front-office ERP systems across all
market segments.
The research shows that the percentage of
organizations conducting mobile testing is
also growing. In 2012, less than a third (31%) of
organizations reported that they were carrying
out mobile testing, whereas in 2013, more
than half (55%) of all testing and IT leaders
interviewed stated that they had set up mobile
testing practices. In 2014, however, nearly nine
out of 10 (87%) research participants confirm
that their QA and Testing teams are involved
in mobile application and device testing.
Functionality, security and performance
continue to be the central focus of
organizations for mobile testing, followed
closely by ease of use and compatibility/
regression testing. The emphasis on
application usability has risen sharply from
36% in 2013 to 45% in 2014. This means that
many organizations’ mobile testing efforts
are focused on validating all aspects of a
complete customer experience (functionality,
performance and usability) alongside security.
Similarly, the importance of compatibility

Together, business demands for extreme agile
development cycles with frequent builds and
continuous integration, and the wide variety of
mobile devices that applications are required
to support, create the need for multiple runs
of test scenarios across multiple platforms.
Test teams need to pay special attention to
the level of adaptability in their automation
frameworks for regression and compatibility
testing of mobile solutions. See Figure 11.
Largely because of the increased adoption
of agile development methods, developers
are constantly working against the clock to
deliver new builds and releases to introduce
new features and improve the user experience.
For the testing team, this translates into even
more compressed testing cycles. Two out of
five (40%) research respondents cite time
constraints as the biggest challenge in testing
mobile applications.
A detailed analysis of other barriers to mobile
testing success demonstrated by the research
shows an interesting trend: in 2012, the

SECURITY,
FUNCTIONALITY
AND PERFORMANCE
REMAIN THE TOP
AREAS OF FOCUS
FOR TESTING
OF MOBILE
APPLICATIONS

Figure 11

¢ ¢ 2012
¢ ¢ 2013
¢ ¢ 2014

Base: 1337 respondents

%

18 56 54

48 43 54

64 59 51

36 36 45

31 29 42

46 38 40

14 34 35

Security

Functionality

Efficiency/
Performance
(including
networkrelated)

User interface/
Ease of use

Compatibility/
Regression
Testing

Portability

Certification
of Application
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biggest obstacle in mobile testing was the
limited availability of testing tools and devices
(65% and 52% respectively); the following
year, over half of interviewed IT leaders
(56%) cited lack of methods as the greatest
hurdle to effective mobile testing, and 48%
reported that they experienced a shortage of
specialized testing experts.
In 2014, the share of participants reporting
a lack of methods or devices has dropped
respectively to 36% and 35%, and concern
about availability of the testing professionals
with the right skill sets has dropped to fifth
position, with 33% of respondents reporting
it as a significant impediment to mobile
testing effort. See Figure 12.
These findings demonstrate that many QA
and Testing organizations are adapting to,
and better able to handle most aspects of,
mobile application testing. An aspect of the
growing maturity levels of mobile testing
is that many organizations are turning to
specialized third-party service providers
to outsource this aspect of quality control.
Unlike last year where outsourcing partners
were selected primarily for having access to
the right devices and platforms, a growing
number of organizations now select mobile
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testing service providers for the same
reasons as they would when augmenting
traditional testing practices: cost savings,
flexibility and responsiveness, subject matter
knowledge and industrialized processes, tools
and metrics. Additionally, the availability of
cloud-based environments and emulated tools
are seen to have changed last year’s trend:
today’s businesses are more interested in
cost-efficiency and higher flexibility for their
outsourced mobile testing.

QA AND TESTING HAS TO ADAPT
ITS TRADITIONAL PRACTICES TO
TEST BIG DATA AND ANALYTICS
MORE EFFECTIVELY
Most organizations are collecting increasingly
large volumes of data including multimedia
assets such as video files from multiple
sources and channels in both structured and
unstructured formats to drive their business
processes and decisions.
However, collecting data – even in large
volumes – is only a small part of the equation.
Integrating data from multiple sources
and obtaining meaningful and actionable
information has become the highest priority
for organizations that want to use big data

FEWER OBSTACLES
CITED BY RESEARCH
PARTICIPANTS
SUGGESTS GROWING
MATURITY OF THE
MOBILE TESTING
DISCIPLINE

Figure 12

¢ ¢ 2012
¢ ¢ 2013
¢ ¢ 2014

Base: 1337 respondents

%

18 33 40

34 56 36

52 52 35

65 37 34

29 48 33

19 38 30

Not enough
time to test

Don’t have
the right
testing
process/
method

Don’t
have the
devices
readily
available

Don’t have
the right
tools to test

No mobile
testing
experts
available

Don’t have
in-house
testing
environment
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Test Manager
Telecom
New Zealand

“Acquiring and analyzing
data from multiple sources
is a big challenge. In a
project that we’re doing,
we’ve got 25 sources that
we are getting data from.
Some of those are legacy
systems which store basic
information and they will
have data quality issues all
over the place.”

IT Manager
Energy and Utilities
Brazil

“We are having challenges
around the amount of
information we have
to compile. This tends to
slow down the process
because we spend a lot
of time trying to find
where the problem is and
sometimes the data is
not meaningful.”

as a business asset. The area of business
intelligence and analytics has been identified
as one of the top two IT priorities by 59% of
this year’s research participants. These are
among the most significant areas of QA and
Testing focus: together, big data and analytics
consume 40% of the testing budget allocated
to new development initiatives.
Testing big data and analytics applications
presents a complex set of challenges,
requiring organizations to transform and
adapt their QA and Testing practices. Working
with data-centric processes, testing teams are
responsible for identifying data irregularities,
validating data quality, analyzing security and
performance, confirming the accuracy of the
Extract, Transform and Load (ETL) process,
and most importantly, verifying that the
data that has been harvested is suitable and
meaningful for business analytics.
The research shows that many organizations
are not equipped to meet these requirements.
Over half (51%) of QA and Testing managers
and IT directors interviewed cite that
they struggle to acquire and analyze data
from multiple sources. The second most
significant challenge (reported by 41%
of research participants) is the lack of
testing and automation tools that work

TESTING PROJECTS
INVOLVING BUSINESS
ANALYTICS PRESENT
A NUMBER OF
CHALLENGES TO
QA AND TESTING
ORGANIZATIONS

specifically with business analytics and
data warehousing systems. Traditional test
automation tools often can’t adapt to testing
systems containing tens of millions of records,
and manual testing is typically not an option –
data volumes and the complexity of analytics
applications have often grown ahead of the
capabilities of the automation tools. See
Figure 13.
Several service providers have developed
offerings for the testing of business analytics
applications, and a growing number of
organizations are taking advantage of the
specialized knowledge, tools and expertise
these providers offer. Testers need to develop
strategies and partnerships that allow
them to not only check the quality of data,
but also validate that the data is accurate,
timely, secure and meaningful for business
decision‑making.

CLOUD MIGRATION AND ADOPTION
RETURNS TO GROWTH
Cloud is a key platform of digital
transformation. However, cloud adoption
varies between organizations and across
market segments and geographies, sometimes
determined by sector-specific or national
regulations, expectations, goals and timelines.

Challenges
acquiring and
analyzing data from
multiple sources
Lack of right testing/
automation tools
and methods
Inadequate skill sets

Figure 13

Inability to trust
results derived from
data received from
multiple channels
Inaccurate insights due
to bad data/reports
especially regarding
predictive analytics

Base: 716 respondents

51%

41%
37%
35%

34%
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SENIOR IT
EXECUTIVES STATE
THAT ON AVERAGE
28% OF THEIR
APPLICATIONS ARE
HOSTED IN THE
CLOUD IN 2014
Figure 14

Base: 1221 respondents

35%

28%
22%

2012

20%

2013

2014

This year, the research conducted for the
World Quality Report shows that cloud
migration is regaining momentum after last
year’s temporary decline. In 2013, the research
showed that roughly one in five applications
(20%) had been migrated to the Cloud, but
that many organizations appeared to be
pausing migration efforts while determining
their long-term cloud strategies. The 2014 data
shows that as many as 28% of applications are
now hosted in a cloud infrastructure, and the
share of cloud-based systems is expected to
climb to 35% by 2017. See Figure 14.
CIO
Logistics
Belgium

“We actually saved money
by moving to cloud. You
can set up multiple test
environments quickly
allowing for coverage of
multiple geographies,
across different time
zones, which is a
huge benefit.”
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The key to such a significant increase in
cloud adoption rates is that the Cloud comes
in many forms, deployment options, and
consumption models. Some organizations
prefer to go the private cloud route with its
inherent security, control and ownership;
others choose to host their applications
in the public cloud infrastructure and take
full advantage of deployment speed and
reduced maintenance and operating costs.
The concept of a hybrid cloud is also
rapidly gaining recognition for its virtually
limitless possibilities in design, integration
and implementation. Many organizations
select both private and public cloud options –
depending on the types of applications being
migrated and how well they lend themselves
to the Cloud. For instance, many organizations
choose not to migrate their legacy systems to
the Cloud.

2017 (Projected)

It is important to recognize that there’s
no single cloud blueprint, and every CIO
needs to select the best cloud strategy
that will help his/her organization become
more innovative, agile and cost-efficient.
Additionally, organizations look for robust
Service Level Agreements (SLAs) before
moving their production environment to the
Cloud to ensure that their providers commit to
the highest service levels and can handle the
recovery of service in the event of failure or
security breach.
Among the regions, Europe shows slightly
slower rates of cloud adoption (27%) due in
part to EU and national directives restricting
where organizations are permitted to store
personal data. Latin America, on the other
hand, is in the forefront of cloud adoption with
a third of applications (33%) hosted in the
Cloud – driven largely by the cost savings that
can be afforded by cloud infrastructure. Not
unexpectedly, across vertical markets, High
Tech companies are in the lead with cloud
adoption growth – with 34% of applications
hosted in the Cloud, while Healthcare and
Public Sector, both governed by strict
data privacy requirements, demonstrate
slower cloud adoption with 25% and 26%
of applications respectively, implemented
mostly using private, tightly controlled
cloud infrastructure.
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Significant growth is also being observed
in the amount of testing that takes place in
cloud-based environments. The research
participants this year report that nearly a
third (32%) of their testing projects rely on a
cloud infrastructure – a substantial increase
from just 24% in 2013. More organizations are
beginning to recognize the benefit that the
Cloud provides for building and maintaining
test environments and sharing testing
assets across the organization. Using the
Cloud, testers can quickly provision the right
infrastructure and ramp up their environments
to desired load capacity, reducing costs and
optimizing application delivery times.
This year’s recorded increase in cloud testing
is driven largely by the growing number of
critical internal applications that are being
validated using cloud infrastructure – from 17%
in 2013 to 26% in 2014. These systems – such
as ERP and CRM packages, internal billing, or
inventory applications – are the backbone of
most organizations’ business systems, and
it’s encouraging to see that more businesses
are able to use cloud-based testing platforms
to test the functionality, performance and
security of their critical internal applications.
Not all types of systems can be effectively
tested in the Cloud. Typically the integration
testing of large enterprise systems that
also include legacy systems will continue
to require QA and Testing to set up hosted
infrastructure test environments. However, the
trend toward adoption of cloud-based testing
is unmistakable: the executives interviewed
for this year’s research predict that nearly half
(49%) of all applications may be validated
using cloud technologies by 2017.

SECURITY REMAINS A KEY PRIORITY
Security remains the top priority for testing
cloud migration projects – as it is for
mobile testing. Despite rigorous security
measures put in place by cloud infrastructure
providers, the majority of research participants
(59%) state that they pay special attention to
data security, requirements and risks when
testing application migration to the Cloud.
Performance and functionality are also a
top priority for senior IT executives, with
57% stating that they focus on performance
testing, 52% paying special attention to system
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recovery testing, and an equal number (52%)
reporting that they perform functional testing
to validate that the application still works as
expected after being migrated to the Cloud.
The growing focus on all major aspects of
testing suggests that the discipline of cloud
testing is growing and many organizations are
gaining confidence in their cloud strategies.
See Figure 15.

SOCIAL MEDIA: AN EMERGING
ASPECT OF QUALITY
The most effective QA and Testing
organizations have a feedback loop linking
them to the customer or application end-user.
If there are problems with the production
system, the testing team would be likely to
hear about it through one of the conventional
channels, such as customer support, website,
emails, product team or the customer
satisfaction survey.
In recent years, however, social media has
evolved into a conduit for tracking lapses in
application quality levels and understanding
the overall user perception and awareness
of the business’s quality standings. Nearly
three-quarters (71%) of research participants
rate social media channels highly in terms of
the contribution they make to the receipt of
feedback on customer-facing applications.
See Figure 16. Of those, 71% indicated that
they obtain the greatest volume of feedback
from Facebook.
Unlike most conventional channels, social
media can create an immediate impact on
the business – a negative comment that
has gone viral can irreversibly damage
the organization’s reputation. Therefore,
businesses are devising new strategies for
harvesting social media data, analyzing it
to extract trends, and managing their social
media presence and responsiveness to prevent
negative impact.
For QA and Testing teams, social media is a
unique way to measure the effectiveness of
existing test processes and outcomes against
customer satisfaction levels. Businesses
should consider the impact that a functional
defect or performance problem would have if
were picked up by customers in social media,
and then re-evaluate their QA and Testing
processes accordingly.
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SECURITY
REMAINS THE TOP
AREA OF FOCUS
WHEN TESTING
APPLICATION
MIGRATION TO
THE CLOUD

Data security requirements
52
and risks
% 59

Performance requirements
and risks

%

31
57

%

32
52

%

45
52

%

38
48

%

25
4

System recovery test

Figure 15
Validating that the
functionality works

¢ ¢ 2013
¢ ¢ 2014

Peak load requirements
and risks

We don’t use a
specific approach
Base: 1349 respondents

MORE THAN A THIRD
OF ORGANIZATIONS
RATE SOCIAL
MEDIA AS AN
IMPORTANT SOURCE
OF FEEDBACK
FOR APPLICATION
QUALITY
Figure 16

Base: 1543 respondents
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83%

77%

71%

Emails, facsimile,
letters

Customer
call center

Agents

Social media
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Agile Testing: Growing in Acceptance,
Still to Fully Mature
Vincent Groener
Global Leader
Testing Services
Sogeti

VP Applications
Financial Services
Denmark

“We are using agile, but
it hasn’t yet become our
standard methodology.
We are still trying to
adjust our governance
models to adapt them to
agile ways of working.
We are deploying
nearshore testers
because agile requires
a much closer physical
proximity between the
team participants.”

Agile is on the rise. Driven by mounting timeto-market pressures, many organizations
of all sizes are trying out new ways to
manage IT projects and teams. New digital
transformation initiatives require a faster,
more iterative approach to software delivery
– based on continuous collaboration within
teams and between developers, testers and
end-users.
The World Quality Report first identified in
2010 that just over 60% of organizations were
using agile methods. In 2014, the number of IT
and QA and Testing leaders who report that
they have adopted agile has grown to 93%.
This finding demonstrates that – for at least
a portion of their application development
projects – more than nine out of 10 businesses
use agile methods. Many of the IT executives
interviewed say that they are still in the
process of evaluating the results of projects
that have switched to agile before rolling it out
to other initiatives.
When agile first entered the software
development scene, it mostly impacted
the process of developing and
testing applications. Today, agile methods
have extended to the growing DevOps
movement – which advocates continuous
integration between IT development
and operations. DevOps processes are based
on the principles of continuous deployment
of changes and updates to production
environments – enabled by highly automated
delivery, test, and deployment practices. This
approach removes the obstacles preventing
IT departments from responding quickly to
business needs.
Many organizations find that by extending
agile principles beyond the application
delivery phase, they are better able to
support the business demands for continuous
integration of applications, react faster to
changes, and get more meaningful feedback
after the application has gone into production.

THE MAIN CHALLENGES IN AGILE
TESTING REMAIN LARGELY
UNCHANGED FROM 2013
The research finds that today, on average,
36% of all testing work is related to agile
development projects, with nearly one in
five (19%) of participants reporting that
agile makes up over half of their QA and
Testing workload. However, despite the rising
popularity of agile methods and their growing
reach, testers continue to struggle with many
of the same challenges as in the previous year.
In 2013, nearly two-thirds (64%) of research
participants identified the lack of a good
testing approach that fits with the agile
development method as the main obstacle
to agile testing success. In 2014, the position
remains largely unchanged, with 61% of
interviewed IT and testing leaders stating
that they have not yet found a testing
methodology that fits wells with agile. See
Figure 17.
More than half (55%) of research participants
also report having difficulties with applying
test automation to agile projects. This is
a major concern for truly successful agile
deliveries and deployments: the main goal
of agile is to deliver incremental value to
the customer – fast. Each build or sprint
adds new features, and it’s critical for the
teams to validate that new functionality
doesn’t have a negative impact on previous
application releases. Test automation can
significantly help to reduce both regression
and integration testing time, and teams that
successfully apply automation techniques to
agile projects can achieve faster delivery times
and better application quality. The fact that
many organizations are still struggling to find
the best use for this powerful asset suggests
that the discipline of agile testing is still
developing and is yet to reach full maturity.
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TOP CHALLENGES
IN AGILE TESTING
ARE LACK OF
SPECIALIZED
TESTING METHODS
AND AUTOMATION
TECHNIQUES

Lack of a good testing
approach that fits with the
agile development method
Inability to apply test
automation at appropriate
levels
Difficulty in identifying the
right focus areas

Lack of the right test tools to
create reusable test sets

%

64
61

%

56
55

%

49
51

%

39
42

%

36
35

%

35
35

%

13
14
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Figure 17
Lack of professional
test expertise in
agile teams

¢ ¢ 2013
¢ ¢ 2014

Difficulty in reusing and
repeating tests across
sprints/iterations
No real difficulties

Base: 1431 respondents

Although all agile team members are expected
to possess a wide range of skills covering the
entire delivery process, most projects still
employ specialized testing professionals to
oversee the QA and Testing-related tasks,
help plan the scope and depth of the testing
effort, and ensure the team’s accountability
for application quality. In agile, testing
activities are tightly integrated into the core
of every build. Each script is scoped, built
and tested before it can become part of the
release; and planning, development, testing
and evaluating steps take place simultaneously
through close collaboration within teams.
However, many organizations (35%) report
that there’s not enough professional testing
expertise in their agile teams, potentially
putting their projects in jeopardy from lack of
organization, transparency and coordination.
Other reported challenges include the
availability of the right testing tools to build
reusable test sets (42%) and difficulties with
reusing and repeating tests across sprints and

iterations (35%). Only 14% of IT executives
report that they have no problems with agile
testing – a single point increase from last year.
The proportion of organizations that don’t use
specialized approaches to agile testing has
decreased from 46% in 2013 to 43% in 2014
– while the number of organizations favoring
Dynamic Systems Development Method
(DSDM) has grown by five percentage points
to 45%. See Figure 18.
The DSDM methodology describes eight
key principles for testing: testing early
to identify problems faster; applying a
collaborative approach to testing to include
all stakeholders; ensuring that tests are
repeatable; focusing on the end-to-end
experience; performing independent testing;
prioritizing tests (firstly in order of priority
of requirements and secondly on the risk
level of failure of requirements); applying
test-driven development; and performing
risk-based testing.
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MANY
ORGANIZATIONS
STILL USE MULTIPLE
APPROACHES FOR
AGILE TESTING

We use DSDM test principles

40%
45%
No, we don’t have a specific
approach for agile testing

46%
43%
We use exploratory testing

42%
Figure 18

40%
We use agile TMap® principles

¢ ¢ 2013
¢ ¢ 2014

37%
35%
We do not use agile
development methods

17%
7%
We use other

8%
2%
Base: 1543 respondents

Within DSDM, testing is an essential,
continuously integrated activity designed
to uphold the key principle of “never
compromise quality”. However, DSDM is a
generic framework and does not provide a
detailed blueprint for how these activities
should be performed and managed.
Therefore, it comes as no surprise that 61%
of respondents still find it challenging to
apply the correct governing methodology to
agile testing.
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TESTING TASKS SHIFT FROM
DEVELOPERS TO BUSINESS
ANALYSTS AND TESTERS
The 2013 data showed that the share of
developers performing agile testing was on
the rise. This year, the proportion of testing
conducted by developers has fallen from 38%
to 34%, while the share of QA and Testing
professionals performing testing activities
has risen by one percentage point to 37%.
The portion of testing conducted by business
analysts has also increased – from 26% in 2013
to 29% in 2014.
Although it remains true that all agile team
members share responsibility for application
quality, the shift in which roles perform
testing suggests that a growing number of
organizations are beginning to recognize that
developers, analysts and testers approach
testing differently.
Developers have better insight into the
technical complexity and construction of
applications, and tend to focus primarily on
validating that these parts of the system
work correctly. Analysts naturally gravitate
toward validating selected business and
user scenarios. Professional testers use
structured methods to design repeatable tests
with sufficient coverage of both functional
and non-functional requirements and
process flows.
Independent testing of the system by
people who are not involved in its creation
is a universally accepted principle for
preventing a potential conflict of interest in
validating requirements. To meet growing
demand for application quality, organizations
need to continue integrating specialized
testers into their agile projects. See Figure 19.

AGILE HAS A DIRECT IMPACT
ON TESTING FUNCTIONS
The continuous growth of agile development
practices has a direct impact on how testing
activities are structured. The trend toward
centralizing testing appears to be stabilized.
Agile, with its need for ongoing collaboration,
communication, and preferably co-location
of development and testing functions, is not
the best fit to bring all testing activities into
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THE SHARE OF
DEVELOPERS
PERFORMING
AGILE TESTING IS
DECREASING IN
FAVOR OF TESTERS
AND BUSINESS
ANALYSTS

38%

36%

26%

34%

37%

29%

Developers

Quality assurance/
testing professionals

Business analysts
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Figure 19

¢ ¢ 2013
¢ ¢ 2014
Base: 1543 respondents

Test Manager
Telecoms
Finland

“You can’t completely
rely on offshore, you
have to have someone
onshore who constantly
communicates with
(internal) customers
to get their feedback
and relays it back to the
offshore team.”

a single stream across the organization. More
businesses are finding that the best way for
them to organize testing is a hybrid in which
testing team members from corporate or
domain-specific Testing Centers of Excellence
(TCOEs) work together with project teams.
This approach allows for greater flexibility
in location and collaboration practices,
while delivering centralized and consistent
governance, metrics and controls.
Agile development and testing practices are
also changing the way organizations approach
outsourcing of testing activities. The slight
decline in purely externally managed testing
engagements (from 20% in 2013 to 17% in
2014) can be linked to the increase in the
number of agile projects, which are better
suited to outsourcing options delivered as a
partnership between the service provider and
the client. The higher demand for flexibility is
also a factor in the growing share of onshore
and nearshore testing compared to pure
offshore engagements.

THE OUTLOOK FOR AGILE TESTING
Agile is rapidly becoming a default option for
many development organizations that need
to continuously adapt to fit the requirements
of different project environments, time-tomarket demands, and quality expectations.

QA and Testing organizations also need to
adapt their processes to meet these demands
while still delivering the expected level
of quality.
In practice, agile testing is carried out in
a variety of different ways. These range
from adapting traditional waterfall testing
methods to include agile-type scrums to
incorporating agile testing practices into a
DevOps environment. The increase in the
number of development programs being run
as agile projects, combined with the difficulties
in all aspects of agile QA and Testing methods,
emphasizes the continued need to improve the
effectiveness and efficiency of agile testing.
As with any testing approach, the increased
pressure to update existing applications –
often combined with reduced tolerance from
business owners and end-users for any faults
after go-live – requires careful and wellprepared test planning and management.
The key to successful QA and Testing in agile
is to allow the test lead to use risk-based
analysis to define the focus of the testing
effort early in the sprint. Based on this,
testers need to develop logical test scenarios
using a test-driven approach, and adopt
agile automation tools to ensure maximum
reusability of the test scripts.
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Test Automation, Environment and Data
Management: Adapting to New Technology
Demands with Higher Process Maturity
Michael Cooper
QA & Testing Evangelist
HP Software

CIO
Government
UK

“Virtualization has helped
reduce the challenges
[in provisioning test
environments] because
you can create another
environment instantly and
don’t have to wait around
for that other environment
to be developed.”

The topic of test environment management
continues to be high on the agenda of today’s
IT leaders. The fact that a third of the overall
QA and Testing budget (33%) is allocated
to testing hardware and infrastructure
clearly demonstrates that organizations
understand the importance of relevant,
properly configured, reusable, automated,
and maintainable test environments for the
success of testing projects and the quality of
their applications.
Time spent waiting for test environments to
be built and configured equates to reduced
team productivity, and manual processes
can be error prone and wasteful of effort in
troubleshooting issues that are not related
to application defects. Recognizing this fact,
many organizations are consciously beginning
to focus on process improvement and
automation of the test environment build and
validation activities.
However, the 2014 research data shows
a seven percentage point decline in the
proportion of testing budgets spent on testing
hardware and infrastructure – down from
40% in 2013. The drop in spending correlates
with several trends, including the increase in
QA and Testing maturity, tighter integration
of development and testing processes, rising
adoption of cloud-based technologies, and
the push to replace traditional – and often
constrained – testing infrastructure with
virtual services to support new development
projects, such as mobile applications.
One of the most significant reasons
behind the reduced spending could
be the implementation of a lifecycle
virtualization strategy. Recreating productionlike conditions in the test lab through
virtualization offers a number of essential
benefits, including faster setup times, greater
flexibility for supporting complex componentbased applications, scalability to emulate peak

loads, increased test coverage, and, above all,
significant time and cost savings.
Lifecycle virtualization encompasses several
major areas including virtualizing user
behavior and load to simulate real-world
conditions; infrastructure and service
virtualization to validate availability of the
back-end systems and the middleware and
application logic that run on them; emulating
production architecture with network
virtualization; and virtualizing data and widely
variable transaction responses to approximate
application requests and responses under an
array of conditions and business rules.
Network virtualization in particular is
gaining momentum as businesses invest
in mobile technologies that rely heavily on
mobile networks. Being able to accurately
emulate the network load helps organizations
bring their mobile systems into production
faster and respond effectively to the need for
continuous changes and updates.
Nearly a third (32%) of IT leaders interviewed
across all industries and geographies state
that network and service virtualization
is the top priority for their enterprise
test environment strategy. Additionally,
research findings show that QA and Testing
managers view virtualization as a solution
for the entire testing process: Three out of
five (62%) participants use virtualization
as a tool for emulating network conditions
for load and performance testing, 59% rely
on virtualization technologies to validate
application functionality, and 54% state
that virtual environments play a key role
in helping predict application security and
identify vulnerabilities. Today, end-toend functional testing, as well as load and
performance testing, requires the use of
hybrid forms of environments, with physical
environments at their core, augmented by
virtualized elements.
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Test Manager
High Tech
China

“The number of
challenges is reducing
as our knowledge
evolves on provisioning
and managing
test environments.
Virtualization technologies
have helped us with this
although we still have
issues around finding the
right automation solutions
or experts to use them.”

MANY
ORGANIZATIONS
HAVE FEWER
CHALLENGES,
ALTHOUGH THE
DISCIPLINE OF TEST
ENVIRONMENT
MANAGEMENT IS
YET TO REACH
DESIRED LEVELS

The research data also demonstrates that
organizations are getting more comfortable
managing their test environments together
with a third-party provider – with 68% of
respondents stating that their top priority in
test environment management strategy is
having their environments managed from a
service provider’s data center (23%), remotely
managed by the service provider (22%) or
hosted in the service provider’s cloud (23%).
Cloud-based testing is also contributing to
the reduction of test infrastructure costs.
As more applications move to the Cloud, so
do their associated test environments and
testing tools. Research participants report that
today, on average, 32% of all testing occurs
in cloud-based environments, allowing IT
managers to reallocate their spending from
CapEx to OpEx budgets, shorten lead times
required to procure and configure the right
hardware and other components, reduce
the risk of project delays, and help deliver
applications faster. Testing in cloud-based
environments is expected to continue to gain
momentum over the next two to three years,
with almost half (49%) of testing projected to
take place in the Cloud by 2017.

Lack of availability of right tools
for testing
%

¢ ¢ 2013
¢ ¢ 2014
Base: 1543 respondents

ORGANIZATIONS STATE
FEWER CHALLENGES IN TEST
ENVIRONMENT MANAGEMENT
Overall, the IT leaders interviewed report
being confronted by fewer problems related
to their test environments compared to
last year. The biggest drops are observed in
the areas of testing tool availability and the
challenges related to maintaining multiple
versions of hardware, middleware and systems
under test. Virtualization technologies and
tools undoubtedly have helped to alleviate
some of these issues, but the fact that 54%
of respondents still report that testing tool
availability remains one of the key obstacles
suggests that many organizations continue to
struggle to find the right automation solutions
and test environment specialists who can
apply them effectively in the management of
test environments. See Figure 20.
Lack of availability of appropriate test
environments leads to delay in testing
cycles, which undermines organizations’
efforts to deliver applications faster.
However, the research data shows that
there is little improvement in organizations’
ability to establish testing environments in
a timely manner. The number of research

Having to maintain multiple
versions of hardware, middleware
and systems under test

Lack of availability of
right hardware
%

%

67
54

53
45

44
43

Lack of clarity on efficient usage
of available configuration

Inability to establish testing
environments in a timely manner

Lack of availability of right
operating systems

Figure 20

%

45
38

%

37
35

37

%

36
32
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TEST DATA MANAGEMENT SHOWS
SIGNS OF GROWING MATURITY

participants reporting not being able to
have environments ready for testing on time
declined by only two percentage points – from
37% in 2013 to 35% in 2014.

As stated in the 2013 research, test data
is one of the major areas of concern for
testing organizations. Test data management
too is emerging as a specialized role within QA
and Testing teams. Reusable test scenarios,
higher levels of test automation, and rising
levels of test efficiency can only be achieved
based on reusable test data sets and reusable
transactional test data. At the same time,
complex end-to-end integration tests create
the need to carefully synchronize the test data
across multiple systems.

The reason behind the inability of some
QA and Testing teams to deliver the right
environments on time is frequently due to
a lack of environment planning strategies,
incomplete documentation, and poor
communication between QA and Testing,
development and infrastructure teams.
Typically, the infrastructure team owns the
build and delivery of test environments,
but QA and Testing teams still play a vital
role in this process by providing timely
definitions and requirements, overseeing the
completeness of delivered environments, and
managing the process of test environment
usage by the testers.

Additionally, as test data sets change after
being used by the testers, they need to be
backed up and restored frequently, which
can be time-consuming. Stricter regulations
limiting the types of data that can be used in
test environments – amplified by the global
delivery of testing – require that stored test
data adheres to strict privacy and security
rules: Anonymization, data obfuscation, and
data masking techniques are essential for test
data sets.

Traditionally, the scope of Testing Centers
of Excellence (TCOEs) did not include test
environments, but this trend is now changing,
with clear evidence that most centralized
testing functions now pay more attention to
test environment management.

RESEARCH SHOWS
AN OVERALL
REDUCTION IN
THE NUMBER OF
OBSTACLES FACED
BY QA AND TESTING
TEAMS IN CREATING
AND MANAGING
TEST DATA

Managing the size of
test data sets

56 43

%

Complying with data
security and privacy
regulations for test
data

44 41

Creating and retaining
useful copies of
production data

Figure 21

%

Having to maintain the
right test data set
versions with different
test versions

65 41

Creating and
maintaining test data
which isn’t copies of
production data

%

Lack of test data for
complex integration
testing across systems
and organizations
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¢ ¢ 2014
43 37
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In a similar way to test environment
management trends, the research shows a
general reduction in the number of obstacles
faced by organizations. The 2014 research
results clearly demonstrate that most
organizations are paying more attention to
test data management. The highest decrease
is observed with respect to managing
difficulties in synchronizing multiple versions
of test data with multiple versions of test
systems, from 65% in 2013 to 41% in 2014 –
largely due to the advancement of modern
test management tools. Additionally, the
challenges related to management of test
data size are rapidly declining, as affordable
storage capacity and the processing power
available to businesses is increasing.
The growing adoption of virtualization tools
is also helping organizations reduce the
complexities of their data sets. For example, to
validate customer credit, QA and Testing can
test it against a virtual service, helping reduce
the volumes and complexity of data sets.
Overall, while many challenges still exist, the
steady reduction in reported barriers in 2014
compared to the previous year demonstrates
that test data management processes are
becoming more structured. Many of today’s
organizations are focusing more on defining

THE RELATIVE
ADOPTION OF
DIFFERENT TEST
DATA GENERATION
METHODS
REMAINS LARGELY
UNCHANGED
Figure 22

Restore backend with
each iteration to allow
same test to be reused
%

appropriate test data upfront and creating
truly reusable test data sets. See Figure 21.
The 2014 research shows little change from
2013 in how test data is generated. Creating
test data manually “as needed” is still used
16% of the time in testing projects, which is
similar to the incidence of using in-house,
custom-built automation tools to generate
new test data. There is almost equal use of
spreadsheets to generate test data manually
and copying production data with or
without manipulation.
A significant change is an eight-point
reduction in the frequency of restoring
backend with each test iteration to allow
the same test set to be reused. The practice
of frequently restoring the backend is a
method that focuses attention on test data
preservation, typically employed to keep
the data used with the test runs in situations
that lack a focused, structured, and planned
approach to creating test data. This type of
unstructured mechanism for capturing the
test data is being replaced by a combination
of one or more of the more structured
ways to generate reusable test data, which
is a clear sign of an increased focus and
attention on more professional test data
management practices. See Figure 22.
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TEST AUTOMATION – GROWING WITH
AGILE AND NEW TECHNOLOGIES
For several decades, test automation has
been one of the key mechanisms for achieving
higher efficiency and effectiveness of testing.
Test automation covers all aspects of QA and
Testing – from requirements management,
to test management, to test case generation
and execution, to defect management and
environment management. Today, there
is an abundance of tools for testing: from
professional licensed tools to open-source
and freeware offerings, available for almost
any type of application – from mainframe and
Enterprise Systems to mobile solutions.
Modern testing tools are enormously powerful.
They can cover multiple types of applications
with a single solution; different tools can be
easily integrated to support complex business
processes while remaining nimble and flexible;
and many tools offer powerful reporting
management capabilities for informed
decision-making. Without a doubt, testing
tools have gone mainstream in today’s QA and
Testing practices.
The rapidly growing adoption of agile methods
is leading to the rise of a new generation of
test tools that can help create automated
scripts for testing applications at a service
level, even before the functional code is built.
Modern composite applications, built with web

services and API integrations, lend themselves
well to automation, while agile test-driven
development (TDD) principles direct teams to
automate tests first, and then write code to
pass the automated test.
Test automation maturity is commonly
measured by analyzing the percentage of test
cases that are automated. The research data
shows that today, on average, organizations
have automated 28% of all test cases, but
would like to increase this percentage of
automated tests to 35% in 2015. Further, the
QA and Testing managers interviewed report
that by 2017 they would like to automate as
much as 40% of their test cases.
Not surprisingly, percentage of automation
varies widely between testing organizations,
and while 11% of participants report having no
automation at all, 7% of respondents say that
they have automated more than 70% of their
test cases. The difference can be explained by
an organization’s level of commitment to agile
development, the types of applications the
IT teams are working with, and the maturity
level of QA and Testing organizations. See
Figure 23.
The ambition for higher levels of automation
is related to the objective of achieving cost
decreases by reducing the amount of manual
effort, as well as to the desire to increase the
quality of testing by running tests that would

TODAY’S
ORGANIZATIONS
REPORT
AUTOMATING
APPROXIMATELY
28% OF THEIR TEST
CASES, BUT WOULD
LIKE TO INCREASE
THIS PROPORTION
IN THE FUTURE
Figure 23

Base: 322 respondents

28%

35%

40%

Test cases
automated now

Ideal % of test cases to be
automated in 2015

Ideal % of test cases to be
automated in 2017
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not be feasible to execute manually within
given time and budget constraints. Load and
stress testing and simulation of services and
networks are the most common examples of
testing that are not achievable without tools.
The fact that organizations want to further
increase their automation levels indicates that
in many cases current automation practices
have yet to deliver the desired outcomes.
While tools offer many powerful options, their
actual usage by test teams and the integration
of sustainable automation practices within
the test methodology have not yet reached
optimal levels in many businesses and
other organizations.
In summary, the true potential of test
automation tools has not yet been fully
realized: Automation of test case generation,
service virtualization and test data
management tools are still evolving.
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Most organizations are expected to choose
to invest in test automation, which will
significantly reduce the share of manual
testing in the future. However, there will also
be some aspects of testing that require a
manual approach, such as exploratory testing,
the final end-user experience testing, or
validating the usability aspect.
Additionally, certain legacy applications with
their complex customizations and proprietary
code do not always lend themselves to
cost-effective automation, and there will
be scenarios where manual testing and is
still the best approach. But with the fast
adoption of agile methods and the growing
impact of transformational technologies such
as mobile solutions, big data and analytics,
test automation will prove to be the superior
solution for faster, more efficient, and more
accurate testing, ultimately helping ensure
better-quality outcomes.
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AUTOMOTIVE
Building connected cars for the connected generation of consumers

Kai Grambow
Global Leader
Automotive Sector
Capgemini

Since the global economy shows signs of
growth, so too do new car sales. Consumers
are once again shopping for cars, but their
buying behavior and preferences have
changed from previous years. Capgemini’s
Cars Online 2014 report1 states that today’s
consumers choose connection over
horsepower: Empowered, technology-savvy
drivers want their cars to be as connected as
they are – anytime, anywhere. Social media
influences buyers’ choices of cars, brands and
dealers, and the majority of buyers begin their
search for new cars on the internet and are
vocal about their experiences through social
media and online channels.
For automotive companies, the heightened
focus on the consumer translates into greater
investment in digital technologies such as
mobile and big data analytics. IT applications
need to keep up with the customer at
every stage of vehicle ownership – from
initial research, through buying experience,
maintenance, reselling, and repurchasing.
Quality has always been highly valued in
the automotive industry. Car designers and
manufacturers follow rigorous safety and
quality processes that extend into the supply
chain and post-sales maintenance. In recent
years, increased attention to quality has also
spread into IT departments. As the role of
IT in the automotive industry grows, so too
does an understanding that quality is a crucial
component of the application lifecycle, with
its own set of methods, processes, tools and
required skills.
The new generation of connected consumers
has little tolerance for software errors, missed
delivery dates, security problems, poor
performance, or inconsistent experience;
and a growing number of car manufacturers
and dealerships now view investment in
application quality as an investment in
customer satisfaction and loyalty. The 2014
research data shows that companies in the
automotive sector allocate a quarter of their
1 http://www.capgemini.com/cars-online-2014

overall IT budget to Quality Assurance (QA)
and Testing, and that this amount is expected
to increase to 29% by 2017.
Executives interviewed from the automotive
sector state that more than half (51%) their
QA and Testing budget is allocated to new
development projects, with the remaining 49%
spent on maintaining existing applications. The
actual share of everyday IT work is likely to
be more heavily skewed toward maintenance
projects, as car companies continue to deal
with the large numbers of specialized legacy
applications that support their complex
business operations. However, the research
data confirms that QA and Testing teams
are finding ways to become more efficient in
testing maintenance projects, thus freeing
up resources, saving on costs, and allowing
reinvestment in validating the quality of new
development initiatives.
To introduce a more structured approach
to the testing process while simultaneously
reducing costs, many companies in the sector
engage in outsourcing relationships with
third-party providers. Less than a third (30%)
of testing projects that automotive companies
perform seem to be in-house, while the rest
are outsourced using a variety of engagement
models – from pure staff augmentation (16%)
to capped-capacity professional services
(17%), to fully managed testing services where
an external provider manages and owns the
entire testing delivery function (17%). A comanaged approach is applied in one out of
five (20%) instances, where the organization’s
QA and Testing team and the service provider
manage testing activities together.
An increase in the number of new
development projects, combined with
continued adoption of agile development
methods, might be one of the reasons
why many companies have most of their
testing work performed onshore. On the
other hand, moving QA and Testing to a
nearshore facility can prove beneficial for
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taking advantage of lower costs, while also
facilitating closer communication with teams,
who often speak the same language, work
in the same time zones, and are subject to
similar regulations. Today, 59% of testing in
the automotive industry takes place onshore,
with the remainder split between offshore
(22%) and nearshore (19%) – similar to
cross-sector averages.
Many automotive companies are looking for
service providers who bring more than strong
industry sector knowledge and proficiency
with testing tools: They want to engage in
partnerships with providers who can help
them elevate the level of QA and Testing
from a task within a project to a separate
discipline with its own industrialized processes
and controls. Today, 20% of CIOs and IT
directors interviewed state that they plan to
build a Testing Center of Excellence (TCOE)
using the services of a third-party provider.
Less than a quarter (24%) of respondents
report having no plans to centralize the
management and governance aspects of
their testing function, and 38% state that they
have a fully operational TCOE or have started
building one, either internally or with the help
of a partner.
Not surprisingly, the level of maturity in QA
and Testing varies across the sector. Nearly
a quarter (23%) of executives interviewed
state that they have no separate testing
stream within their organization, and a further
17% say that their testing function remains
highly decentralized across business units,
geographies, and divisions. More than two out
of five (42%) respondents report that QA and
Testing doesn’t get involved in the project until
the application development phase, which is
too late to have an influence on quality.
However, as testing maturity levels increase
throughout the industry, more companies
are subscribing to the “shift left” approach:
Almost three-quarters (74%) of executives
interviewed who involve their testing teams
on or after the system development phase
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state that they plan to involve QA and
Testing earlier in the application lifecycle
going forward.
Big data is emerging as the new focus for QA
and Testing in the automotive industry. IT is
investing heavily in solutions for analyzing
customer behavior based on data. This data
can inform the decision of when and where
to launch new car models and gauge how
much customers would be willing to pay for
a particular car or feature. However, for the
business to draw meaningful conclusions,
testing teams need to validate consistency
and accuracy of data, which often arrives in an
unstructured fashion.
The research shows that as much as 41% of
automotive companies’ 2014 testing budget
allocated to new development initiatives is
spent on big data and analytics. At the same
time, 45% of executives interviewed report
having challenges around acquiring and
analyzing data from multiple sources, and
43% indicate that their QA and Testing teams
don’t possess adequate skills to implement
meaningful testing practices for analytics.
Given its strategic importance, many
companies choose to work in partnership
with service providers in the testing of
big data analytics and to supply sectorspecific knowledge and understanding of
data-gathering mechanisms.
Cloud adoption in the automotive sector is
on a par with the cross-industry average.
This year’s research shows that some 28% of
applications have been migrated to the Cloud.
However, automotive manufacturers remain
cautious about putting their production
applications in a public cloud, preferring
private cloud infrastructure due to security
and data privacy regulations. Testing in the
Cloud is expected to increase: According to
the research data, 32% of applications are
tested using cloud-based environments. This
figure is expected to grow further to 45% by
2017 as more automotive companies move
their infrastructure to the Cloud.
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CONSUMER PRODUCTS AND RETAIL
Focusing on application quality and related business outcomes

Ted Levine
Global Leader, Consumer
Products and Retail Sector
Capgemini
Shiva Jayaraman
Principal
Testing Practice Leadership
Capgemini
Etienne Cartigny
Senior Test Manager
Capgemini Netherlands

IT and business transformation in the
Consumer Products and Retail (CP&R) sector
is rapidly advancing. Consumer product
companies and retailers are taking full
advantage of new technologies to enhance
their relationship with consumers, and make
merchandizing, pricing, promotion, sourcing,
marketing and operational decisions based on
real consumer data.
Today’s consumer expects the same
experience across all channels – whether
making a purchase online, on a mobile
device, or at a retail store; and businesses are
investing in new solutions to ensure that they
deliver a common and seamless consumer
experience across channels and markets.
The wealth of data being collected by CP&R
companies can provide valuable consumer
insight into buying patterns, but companies
require the right set of IT tools and approaches
to transform large amounts of structured and
unstructured data from multiple sources into
actionable business information.
Modernizing the application portfolio to
close the technology gap remains high on
the agenda for CIOs working for most CP&R
companies, especially among businesses
that had a later start to their development
projects due to adverse economic conditions
in their main markets. As the economy
returns to growth, CP&R companies are
again engaging in mergers and acquisitions,
putting pressure on IT teams to integrate and
consolidate applications, technologies, and
business processes. The 2014 research data
shows that 62% of IT leaders interviewed from
the CP&R sector view integration of IT systems
as one of the top priorities for their technology
investment, followed by 55% who prioritize
application portfolio rationalization among the
most important focus areas for meeting their
business goals.
Overall, CP&R companies spend approximately
22% of their IT budgets on application quality.
The share of Quality Assurance (QA)

and Testing budgets is lower than the
all-industry average of 26%, which might
be due to increased efficiency of QA and
Testing organizations and the economies
of scale brought about by restructuring,
industrializing and centralizing of the QA and
Testing function.
The research data shows that the split
between maintenance and new development
projects within the testing budget in
the sector is 47% to 53% in favor of new
development initiatives. However, as the QA
and Testing focus shifts from maintenance
to new development projects, companies
will need to make additional investments in
their QA and Testing function. Executives
interviewed report that by 2017, they expect
their QA and Testing budgets to have grown
to 28% of their company’s IT spend, an
amount that is necessary to support new
developments and projects.
The largest share of spend on Testing relates
to staffing, with companies moving toward
developing and acquiring new skills within
their QA and Testing organizations. The
2014 data shows that as much as 35% of
the QA and Testing budget is allocated to
staffing, compared to 32% spent on tools
and 33% on infrastructure. In the coming
years, the share of infrastructure budget
is likely to decrease due to the rising
adoption of virtualization technologies and
cloud-based architecture. However, an even
larger share of the budget is expected to be
re-allocated to the new set of skills and tools
required to support new business priorities.
A shift from pure IT metrics and Service Level
Agreements (SLAs) to an increased focus on
business outcomes is reflected in the changing
relationships between CP&R companies and
managed service providers. Rather than
engaging service providers to simply ensure
test coverage and validate application load
capacity, IT leaders look for partners who
can share with them the responsibility for
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application quality as it relates to business
outcomes, such as numbers of orders
placed, transactions completed, or payments
processed during peak shopping times.
This year’s research shows that 31% of CP&R
companies’ testing projects are still completed
using internal-only QA and Testing teams, 35%
by engaging partners on a staff augmentation
or fixed-capacity basis, and 34% under a
managed service arrangement or co-managed
together with the partner.
As the approach to technology moves
from supporting standalone applications
toward Service Oriented Architecture (SOA),
organizations find themselves having to adapt
their existing QA and Testing processes, skills
and solutions. Rather than testing GUI-based
applications, QA and Testing teams now
work with reusable middleware components
designed to enable faster changes. In addition,
these new applications are often developed
using agile methods, adding complexity
and further challenges to the QA and
Testing process.
Some 41% of the IT and QA and Testing
leaders interviewed from CP&R companies
state that they don’t use a special approach
for agile testing, even though 95% of CP&R
companies use agile methods for at least a
part of their development projects. When
asked about key obstacles to agile testing,
most (63%) cite the inability to apply test
automation at appropriate levels, followed
by 53% reporting difficulties in identifying
the right areas of focus for agile testing, and
49% reporting that they don’t have a good
testing approach that fits within the context
of agile development. This data suggests
that most CP&R organizations are not yet
fully comfortable with agile testing, and
require additional investments in agile testing
practices, methods, and governance models.
As more consumers switch to online
shopping, retailers have been focusing more
on mobile channels: this year, only 12% of IT
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executives interviewed from the CP&R sector
state that they don’t engage in any form of
mobile testing. Some 60% state that they
pay special attention to validating mobile
application functionality. Security (cited by
58%), efficiency and performance (58%) and
ease of use (57%) follow close behind.
Most CP&R organizations need more time
to improve their mobile testing practices.
Some 42% of CP&R research participants
report that they lack the right processes and
methods to perform mobile testing, followed
by 39% who cite device availability and time
constraints as the main challenges in the
area of mobile testing. The need for mobile
testing is forecast to rise as adoption of mobile
technologies and the share of online shopping
continue to grow.
To meet the fast delivery timelines for new
development projects, QA and Testing teams
need to have test environments available as
soon as the project is ready for testing. To
expedite the process of test environment
provisioning and management, testing and
infrastructure teams are increasingly using
the Cloud. This year’s research shows that 29%
of CP&R applications are being tested using
cloud-based environments, and by 2017, this
number is expected to grow to 52%.
Retailers and consumer products companies
are paying increased attention to the feedback
they receive on their applications from social
media networks: 83% of CP&R IT leaders
interviewed state that they use social media as
one of the top sources for collecting customer
feedback regarding application quality – a
finding that is above the cross-sector average.
Facebook is cited by 76% of these respondents
as the network from which they receive
most feedback from consumers regarding
their applications.
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ENERGY AND UTILITIES
Taking advantage of new technologies to improve customer experience, optimize costs, and
increase operational efficiency

Perry Stoneman
Global Leader
Energy and Utilities Sector
Capgemini
Sultan A. Syed
Principal
Testing Practice Leadership
Capgemini

The key priorities of IT leaders in the
Energy and Utilities (E&U) industry are
customer experience, cost optimization, and
operational excellence. The retail segment
of the E&U sector is particularly focused
on transforming the customer engagement
model and creating an all-channel experience
across technologies and devices. This trend
is strongest in Europe, where tough retail
competition drives companies to devise
innovative ways of interacting with consumers
to grow customer satisfaction and loyalty.
North American E&U companies tend to
center their IT agenda on cutting costs,
improving operational reliability, and ensuring
compliance with regulatory requirements.
Application quality continues to be an area
of critical importance to E&U companies.
The proportion of the IT budget spent on
Quality Assurance and Testing is among the
highest of all industries: Research participants
working for E&U firms report that 27% of their
IT budget is being allocated to the testing
function – a noticeable increase from 22%
in 2013. Clearly, ensuring the stability of the
grid and the safety of facilities and people
require the highest levels of quality efforts.
However, in other areas of IT, including backoffice systems and many customer-facing
applications, testing teams are focusing
on becoming more advanced in how they
approach application quality rather than
growing their QA and Testing budgets. In
recent years, the E&U sector has seen QA and
Testing mature into a specialized discipline
with better processes, methodologies and
metrics – a discipline in which applications
have to pass rigorous quality checkpoints
before they can be promoted into production.
As QA and Testing organizations become
more structured in their approach to
testing and their use of test automation
and accelerators, the cost of quality
goes down, especially in areas related to
application maintenance.

Resources freed up from maintenance
work can be diverted to supporting new
development projects. The advancement of
smart grid and smart metering technologies,
along with innovative customer engagement
models, require IT to build new applications
and modernize existing ones. In 2014, for
the first time, the balance between testing
maintenance projects and new development
initiatives tipped in favor of new developments
(49% to 51%).
New technologies usually require specialized
testing expertise and domain knowledge, as
well as additional investments in tools and
infrastructure, which helps explain why most
of the IT executives in E&U firms interviewed
for the research predict that testing budgets
will continue to grow in the coming years – up
to 31% of the overall IT spend by 2017.
Growing levels of testing maturity are also
reflected in how companies structure their
QA and Testing organizations and how
receptive they are to engaging third-party
testing providers. In 2013, the majority of
companies (62%) preferred to use their
internal teams to perform testing activities,
but this year just 26% of testing engagements
are reported to be internal only. Most CIOs
recognize the fact that their internal QA and
Testing organizations are not necessarily
equipped to handle the demands of constantly
evolving technologies and business.
Companies look for strategic partnerships with
experienced service providers to help establish
a professional testing organization and get
faster ROI. The level of process ownership
and control varies across projects, but even
companies that engage fully managed testing
services providers prefer to stay involved in
the testing process from the perspective of
governance and control.
In order to provide an essential process
governance function, a growing number of
companies are choosing to build a Testing
Center of Excellence (TCOE). In 2013, only 8%
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of the IT leaders interviewed said that they
had fully operational TCOEs; this year, 21%
state that their TCOEs are up and running.
Most of the E&U companies have either
begun the process of building TCOEs (29%)
or are planning to do so in the near future
(36%). Only 14% of E&U CIOs and IT directors
state that they have no plans to establish a
governance body for their testing activities.
Of all disruptive technologies, big data,
business intelligence (BI), and analytics are by
far the most important for E&U companies. Big
data helps companies to improve operations,
as well as to better understand consumer
behavior, trends and preferences. Some
companies choose to invest in big data testing
platforms in-house, setting up tools and
frameworks to validate data sources, quality
and consistency before it can be used for
analytics to drive business outcomes.
Yet the majority of organizations report that
they encounter significant challenges when
testing BI applications: 54% of research
participants cite that the biggest obstacle
for business analytics related testing
projects is acquiring and analyzing data
from multiple sources. Some 39% report
lack of trust in the results derived from data
received from the variety of direct and indirect
channels, and 37% state that their teams don’t
possess adequate skill sets for meaningful
analytics testing. As a result, many companies
choose to enter into partnerships with
experienced third-party providers who can
help minimize risk and deliver quick returns
through proven BI approaches, testing models,
algorithms, and automation strategies.
Mobile technology has made great strides in
the E&U industry in recent years. Connected
devices can transmit meter readings, help
accurately pinpoint the source of an outage,
supply remote workers with information
necessary to diagnose and fix equipment
problems, and proactively alert customers
to any issues impacting their energy supply.
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Mobile devices are also an effective customer
engagement channel, helping to broaden
the level of interaction between providers
and consumers.
While nine out of 10 research participants in
the E&U sector state that their companies
engage in mobile testing, 34% state that they
don’t have the necessary expertise, and 30%
report not having appropriate methods to
perform thorough mobile systems validation.
In the E&U industry, many mobile applications
are developed by systems integrators, who
also provide testing services; and even
companies who build mobile systems inhouse often entrust the testing aspect to
specialized third-party service providers
with mobile testing knowledge, tools, and
skilled resources.
The number of E&U firms hosting and testing
applications using cloud infrastructure has
increased in the past year. Last year’s research
found that only 18% of applications had been
migrated to the Cloud and that 21% of testing
occurred in the Cloud. This year’s research
data shows that 29% of E&U applications are
hosted in the Cloud and 36% of testing is
performed in cloud-based environments.
In the past year, most CIOs in the E&U sector
have started to consider what their long-term
cloud adoption strategy should be. Companies
are investing in virtualizing their applications,
assessing the risks, and evaluating the
benefits of the Cloud. At this point, however,
most cloud implementations involve private
infrastructure – taking a more conservative
approach before considering moving to a
public or hybrid cloud. E&U companies are
rapidly moving forward in digital innovation,
and, in the coming years, will likely find a
balance between the cost-saving benefits of
the Cloud and the regulatory and security
requirements mandated by the industry.
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FINANCIAL SERVICES
New IT investments drive growth in QA and Testing budgets and “shift left” initiatives

Anand Moorthy
VP & Global Testing Practice
Head, Financial Services
Capgemini
Dr. David Kapfhammer
VP Testing Practice
Financial Services
Capgemini

The global economic downturn of the past few
years forced firms in the Financial Services
(FS) sector – banks, capital market firms,
and insurance companies – to focus primarily
on maintaining existing applications. As the
global economy has returned to growth,
CIOs in the sector have begun to shift their
priorities from maintenance to developing
and implementing new systems to help grow
the business, expand into new product areas,
and increase their customer reach by opening
new distribution channels. The more positive
economic outlook has also renewed interest
in merger and acquisition activity. For this
reason, the post-merger integration of IT
systems is an important priority for IT teams.
Merger and acquisition transactions, and
the need to support new technologies and
channels, create substantial implications
for application Quality Assurance (QA)
and Testing practices. Over the years, QA
and Testing teams have gained extensive
expertise in validating legacy, often
proprietary, applications. Many financial
institutions invested heavily in building
automated regression tests, which helped
them perform testing more efficiently and
with better coverage. However, new types
of systems and technologies require a new
approach to testing, which translates into
a need for additional investment. This has
further increased the need for business
assurance testing, requiring QA professionals
to have a higher degree of domain and
business knowledge.
In 2013, the World Quality Report research
found that 24% of the overall IT budget in the
FS sector was allocated to application quality
– among the highest of all sectors. The 2014
research data shows a further increase in QA
and Testing spend to 26%, same as crosssector average – a figure that is expected to
rise to 28% by 2017. Furthermore, the research
shows that 53% of the testing spend is focused
on new application development initiatives,
leaving 47% for maintenance projects.

While the proportion of QA and Testing spend
in IT budgets is rising, many organizations still
face challenges in articulating the benefits
of Testing to business outcomes. The 2014
research shows a positive trend toward more
companies capturing metrics such as cost
savings by preventing defects from getting
into production (from 41% in 2013 to 48%
in 2014). However, it is still challenging for FS
firms to demonstrate how testing helps reduce
the time-to-market.
The growing focus on QA and Testing is also
reflected in FS firms’ awareness of the need
to introduce testing earlier in the software
development lifecycle. Although today
more than two out of five (41%) IT leaders
interviewed state that their testing leads get
involved in a project at the development stage
or later, 68% of these respondents report that
they are planning to start introducing QA
and Testing earlier, making the “shift left” to
ensure that Quality Assurance is integrated
into the test strategy, planning, requirements
definition, and design processes.
Growing improvement of QA and Testing
practices within FS firms is also apparent in
how they structure their testing functions.
Many banks and FS firms are customizing
their existing models to find a solution that
best suits their needs. While 27% of CIOs and
IT directors interviewed report that testing is
centralized into a single stream across their
organization, a higher number (34%) state
that they employ a combination of centralized
and decentralized testing teams. Many
organizations find it beneficial to consolidate
testing governance and metrics, while keeping
the professional testers close to the project
groups that they support.
Frequently, the structure of the testing
function depends on the ability of different
stakeholders to reconcile their interests. While
senior executives often see the value in having
consistent testing processes across the entire
organization, many project leads believe that
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their business requirements and specifications
mandate a dedicated testing team aligned
exclusively with their business units.
FS firms are facing challenges around
change management while restructuring
their testing functions. As the discipline
of application quality evolves, banks and
other FS companies will continue to explore
different models to find the ones that deliver
the best outcomes.
In 2013, one in five (20%) of the executives
interviewed in the FS industry reported that
their firms had an established Testing Center
of Excellence (TCOE) using either in-house
resources or third-party service providers. This
year, the percentage of executives interviewed
who state that they have a fully operational
TCOE has increased to 30%.
The definition of an industrialized TCOE varies
widely across organizations. Most companies
in the FS sector tend to view TCOEs as groups
that help ensure that the best methods,
standards and technologies are available to
teams throughout the organization, rather
than a collection of different testing disciplines
and capabilities under one roof with a
single leader. With such a holistic approach
to the TCOE, it’s not surprising that 51% of
the CIOs and IT directors interviewed plan to
establish standardized TCOEs in the future, or
have already begun the process of putting one
in place.
Most FS firms are rapidly adopting cloud
to host and test their applications. The
research data shows that as many as 29%
of applications have been migrated to the
Cloud (an increase from 19% in 2013) and
that 31% of testing occurs in cloud-based test
environments (an increase from 24% in 2013).
Furthermore, 56% of IT leaders interviewed
state that cloud services are among their most
significant IT investment areas. Almost all
cloud investments are likely to continue in the
private cloud space, given security concerns
and the need to report on data security to
external auditors and industry regulators.
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Adopting agile methods is seen as an
ongoing challenge. Some 93% of respondents
in the FS sector state that they use agile
development methods. However, many firms
struggle to adapt their traditional operating
models to iterative and collaborative
development and testing practices. In this
year’s research, 59% of respondents from FS
firms state that they don’t have a good testing
approach that fits within their agile framework,
and 51% of participants state that they can’t
easily identify the right focus areas for testing
within agile.
In the meantime, mobile testing is
experiencing rapid growth as expected.
Banks and other FS companies continue to
invest in mobile applications as part of their
efforts to provide an all-channel experience
for their customers. Nearly half (46%) of
executives interviewed in 2013 stated that they
didn’t test mobile applications and devices,
but in 2014 that figure has reduced to 15%.
As with agile, many organizations are still
trying to define the best QA and Testing
strategies for mobile. The executives
interviewed report that their most significant
challenges are finding enough time to
test (38%), adopting the right processes
and methods (36%), and having specialist
testing experts (36%). Compared to last
year, however, FS companies report fewer
challenges in the area of mobile testing. In
many cases, this is due to the involvement of
specialized service providers who help deliver
complete testing services of mobile solutions.
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Setting the trend in quality innovation

Nicolas Schaeffer
Testing Lead
Sogeti High Tech
Sathish Natarajan
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Capgemini

Technology or High Tech is a diverse sector
that includes a broad spectrum of companies
from hardware and equipment manufacturers,
to software companies, to aerospace, and
defense contractors. Nevertheless, all
companies across this broad industry share
one key trait: Unlike in other verticals where
IT is an enabler for the business, in High Tech,
technology itself is the business. Therefore,
it comes as no surprise that substantial
resources are allocated to technology
operations – often significantly more than in
other sectors.
Quality has always been a crucial component
of IT operations and an integral part of the
application lifecycle. On average, High Tech
companies spend 31% of their IT budget on
quality – the highest share among all industry
verticals, although this figure varies depending
on the type of business and its goals. For
instance, aerospace and defense companies
working on validating the functionality and
security of embedded computer systems have
the most extensive Quality Assurance (QA)
and Testing processes. These require rigorous
gates, documentation, and methods that must
be followed with precision.
The technology industry is one of the leading
sectors in the maturity of Quality Assurance.
The discipline of QA and Testing is
considered part of quality engineering,
not just testing. Testing is an activity
typically performed after the product or
application has been developed, whereas
many of the leading High Tech companies
are working to engineer quality into the
project from the start, performing validation
at the code and integration level, not just
user-acceptance testing. Some 59% of the IT
and QA and Testing leaders interviewed in
the technology sector state that they involve
QA and Testing function before the project
reaches the development phase. Additionally,
68% of those who introduce testing late

into the lifecycle are interested in ‘shifting
left’ and focusing on quality much earlier in
the process.
The adoption of agile development methods
(92% of executives interviewed say they
are using agile in their organization) has
accelerated the acceptance of innovative
quality approaches such as continuous
integration, test-driven development (TDD),
and behavior-driven development (BDD),
which focus on specifying user behavior and
creating test scripts before developers write
functional code. The fact that more and more
companies are adopting these methods shows
that the High Tech sector has a strong focus
on quality, and treats it as a vital aspect of
application delivery.
Agile application development also has
a strong influence on how companies
structure their testing function. The need
to get the product to market and receive
customer feedback faster drives the trend
to employ smaller, more nimble testing
teams that are tightly integrated with the
development organization. One in six (17%)
of the High Tech CIOs and IT directors
interviewed reports having a highly
decentralized testing function, and a further
42% say that they prefer a combination of
centralized and decentralized teams.
Some 29% of IT leaders state that the testing
function is centralized into a single stream
across the company. This proportion can
be attributed to the fact that technology
companies typically have two types of IT
organizations: engineering and internal IT.
Engineering is engaged in research, design,
and development of the product, while
internal IT supports essential business
functions such as billing and customer
relationship management. The engineering
organization is typically more agile, preferring
to have testers as part of the project team,
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while the supporting IT function often follows
a centralized model, realizing the benefits of
an industrialized approach to testing.
Building technology systems is the main
focus of High Tech companies, and many
take pride in having the necessary testing
expertise, processes and tools in-house.
This year’s research shows that a third (33%)
of testing activities is performed using
internal-only teams. High Tech companies are
also comfortable with outsourcing testing and
engaging third-party providers – typically to
support and augment their in-house staff.
The research data shows that 33% of testing
projects are completed with temporary
contractors or fixed-capacity professional
services; and a further 19% are carried out
with a partner in a co-managed fashion,
sharing responsibility and accountability
for project outcomes. The remaining 15% of
testing activity is carried out by engaging
partners through a managed services
arrangement – involving mostly large-scale
embedded computer systems projects.
The High Tech sector, with the exception
of companies working with controlled
technologies, is very open to offshoring. Many
businesses utilize their own offshore testing
centers, primarily in China and India, taking
advantage of cost-saving opportunities. On
average, a quarter of all testers are located
at offshore facilities – the highest percentage
across all verticals. According to this year’s
research, a further 19% of testers are located in
the nearshore centers, and the remaining 56%
are onshore.
Technology companies are also among
the leading sectors when it comes to
cloud adoption. The research finds that in
2014 as many as 34% of all applications have
been migrated to the Cloud, and the share
of cloud-based IT systems is expected to
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grow to 36% by 2017. While High Tech IT
leaders clearly understand the value of cloud
technologies, many still prefer to deploy their
applications using private cloud infrastructure.
The technology sector is very data-intensive,
and senior IT executives are still somewhat
cautious about deploying production
customer data in public clouds.
Testing in the Cloud is also gaining
momentum, with 35% of projects reportedly
being validated using cloud-based
environments. In 2017, High Tech IT leaders
expect that more than half of all their
systems (52%) will be tested in cloud-based
environments, showing that technology
companies are becoming increasingly
comfortable with the Cloud and recognize its
value as a cost- and time-saving channel.
As the leaders in innovation within mobile
technologies, High Tech companies pay
special attention to mobile testing. Mobility
is one area where companies need more
than additional staff to augment their
internal resources. Two in five (40%)
respondents report that they lack the right
tools for mobile testing, and 37% state that
they don’t have access to all the devices
needed to perform end-to-end mobile testing.
However, the biggest challenge – reported by
46% of IT leaders interviewed – is not having
enough time to test mobile applications.
To help address these challenges, technology
companies look to partners to bring a
complete solution, including devices,
methods, tools and people to ensure quality
of mobile applications on multiple possible
combinations of devices, operating systems,
and application versions.
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Replacing testing with quality solutions
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Capgemini North America

Most government and other public sector
agencies around the world are having to
cope with the effects of the global economic
crisis and, in many cases, reduced funding.
IT spending levels remain below the prerecession levels, and new initiatives can face
delays as organizations try to determine their
priorities and find ways to do more with less.
Despite the growing need for better
interaction with the public and rising demand
for secure, intuitive and accessible government
services, many public sector agencies need
to compete with other public bodies for
the funding to keep their existing programs
running smoothly and avoid getting into the
media spotlight for damaging application
failures or security breaches.
Amid the budget cuts, individual organizations
are finding ways to reduce costs and become
more efficient through closer collaboration.
Specifically in Europe, various law
enforcement agencies or tax and welfare
authorities are working more closely together
to share data, applications and services. This
approach not only helps them accomplish their
IT goals while staying relatively lean, but also
significantly improves operations.
In the U.S., the emphasis is on reducing
duplication among existing IT systems.
However, many individual agencies –
even ones that perform similar functions
– find it difficult to optimize resources
and share applications and data. Each
organization typically has its own structure,
distinctive business processes, and unique
application customizations, and can’t easily
adapt its workflows for effective interagency collaboration.
Application quality can often be treated as an
afterthought in the public sector, considered
only after balancing the requirements of
multiple stakeholders. Far too often, QA and
Testing begins late in the application lifecycle
and frequently after development work has

been completed. This usually means that
the timeframe for testing is too short and
some forms of testing are eliminated. Many
organizations employ contractors largely on
a time-and-materials basis to run specific
testing activities without regard for process
improvement and optimization.
Given these facts, it seems surprising that
government organizations report that they
spend a quarter of their IT budget on quality,
especially in view of the fact that there has
been a steady increase in the share of the
Quality Assurance (QA) and Testing budget
– from 18% in 2012, to 22% in 2013, to 25%
this year. However, it’s been proven that
application defects are much more expensive
to rectify when detected later in the cycle, and
rework can end up consuming more resources
than a well-structured, industrialized QA and
Testing process.
The overwhelming focus of some government
departments on best price can lead to the
selection of a technology partner who is not
best equipped to handle QA and Testing.
Specifically in the U.S., public organizations
frequently choose the service provider based
on the “lowest price, technically acceptable”
criteria, which creates an environment where
quality is not a key factor. Additionally, the
process of engaging with a new supplier
through a tendering process can be so
complex that agencies may stay with current
suppliers, even though they don’t deliver
sufficient application quality. These two
factors contribute to the high cost of quality
without facilitating substantial improvements
in quality processes.
In an effort to deliver applications faster, a
growing number of government agencies
has implemented agile development
methodologies. Nine out of 10 IT leaders
interviewed for the study state that they
use agile methods. As agile, DevOps, and
continuous delivery methods gain momentum,
the line between developers’ and testers’
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responsibilities is blurred in many public sector
projects, adding ambiguity to who owns
the testing process and is responsible and
accountable for its outcomes.
Nearly two-thirds (64%) of respondents
report that they don’t have a good testing
approach that fits within the context of
agile development, and 51% report having
difficulties in identifying the right areas on
which to focus their agile testing efforts.
Implementation partners can offer
specialized services to help organizations
transition to agile, including organizational
alignment assessment, planning stages, and
selecting projects that are most suitable
for agile methods. However, most agencies
are yet to apply a structured approach to
agile migration.
Public sector participants in this year’s
research state that as many as 26% of all
applications are being hosted in the Cloud
today, and this portion is expected to
grow to 32% by 2017, both figures being
lower than the global all-industry average.
However, the majority of public sector cloud
strategies currently revolve around private
cloud infrastructure, allowing organizations
to maintain full control over where
geographically information is stored and how
it’s secured. Overall, government agencies are
proceeding very cautiously with public cloud
adoption, setting up pilot projects using nonmission critical applications, but keeping their
core processes running on the premises or in a
private cloud.
Testing in the Cloud is gaining traction, with
IT leaders interviewed reporting that 30%
of applications are being tested using cloud
infrastructure, compared to 27% in 2013. The
need to optimize and increase operational
efficiency drives many organizations to
consider cloud-based testing solutions, and
the proportion of public sector applications
tested in the Cloud is projected to grow to
48% by 2017.
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Mobile testing continues to attract the
attention of senior IT executives working
in government and the public sector, but
adoption is generally slower than the average
for all sectors – mainly due to the large
number of legacy applications remaining in the
portfolio that have not been modernized and
are unable to support mobile technologies.
There are many examples of agencies that
have invested in internally used mobile
solutions, and in several of the countries
involved in the research, public sector
organizations have used mobile apps to
provide users with relevant information –
such as lists of items travelers are required to
declare when returning from an overseas trip.
Across the sector, though, mobile adoption
is still in the early stages and policies are
still being created for how mobility solutions
should be supported. Participants report that
the greatest challenge for mobile testing (cited
by 40% of respondents) is lack of the right
testing processes and methods, followed by
insufficient time to test (38%) and absence of
in-house mobile test environments (37%).
These challenges mirror the main concerns
about testing of SMAC initiatives such
as extending existing online self-service
applications to mobile devices – not having
enough time, the right tools, processes,
and expertise. Many organizations tend to
treat these technologies as traditional testing
projects, but the very nature of application
delivery is changing. The entire process from
planning to operations and maintenance
needs to be modernized to allow for a
dynamic, collaborative environment where
quality means more than testing: specifically,
a complete solution, using industrialized
processes, that is involved at each step of the
application lifecycle.
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The Telecom, Media and Entertainment (TME)
sector includes a diverse group of companies
from telecommunications equipment
manufacturers, to telecom service providers,
telecom software product development
providers, media companies, and digital
content providers. All of these distinct
industries rely on technology as a crucial
component of their business and the main
enabler of innovation.
Expenditure on IT represents a significant
portion of the companies’ budgets,
funding both the modernization of
existing legacy systems and adoption of
new digital technologies. In recent years,
telecom operators have faced increased
competition from lean and agile digital players
that are competing for the attention of a
discriminating, price-conscious consumer
“over the top” (OTT) of the telecom providers’
networks. Many operators are now looking
to expand into digital content, offering new
services to consumers while maintaining focus
on their core business. These pressures force
many companies to reduce their IT spending
and instead concentrate on efficiency, in an
attempt to accomplish the same tasks for less.
Although IT budgets show little growth,
and often a decline, spending on Quality
Assurance (QA) and Testing continues
to rise. TME companies remain among the
highest spenders on quality assurance
among all verticals, behind only the High
Tech companies. In 2013, the World Quality
Report research found that TME businesses
allocated 24% of their IT budgets to
application quality. This year, the share of
testing budget has grown further to 28%, and
is expected to rise another four points to reach
almost a third of the overall IT spend (32%)
by 2017.
The main drivers behind testing budget
increase are time-to-market pressures,
customers’ near-zero tolerance for errors,
and – once again – intense competition

between providers. Most telecom companies
see quality as a strategic activity that is
critical for business success, and are willing to
continue to maintain their levels of investment
in testing, even if overall IT budgets are
not growing.
To prevent QA & Testing from becoming
a bottleneck, many companies choose to
move testing upstream in the application
lifecycle – known as “shift left”. Today, 38% of
respondents report involving testing teams at
the project planning or requirements definition
phases, with an additional 18% bringing in
QA and Testing leads during the application
design process. Some 68% of those TME
executives interviewed who introduce quality
on or after the system development phase
in the lifecycle report that they would like to
create the mechanisms to do it sooner.
To ensure consistent processes across the
organization, many telecom operators and
service providers are consolidating their
testing function. The World Quality Report
research data demonstrates a steady growth
in the number of Testing Centers of Excellence
(TCOEs). This year, nearly a third (31%) of CIOs
and IT directors interviewed report having a
fully functional and operational testing center
– a sizable increase from 23% in 2013 and just
6% the previous year. Additionally, 12% of IT
leaders interviewed state that they plan to
use a third-party service provider with a TCOE
capability – which fact suggests that TME
companies are choosing to form partnerships
with providers who help them transform their
quality processes and standardize QA and
Testing operations.
Several large operators are rolling out their
TCOEs to a global level, setting up offshore
testing centers and directing their processes
and operations to a centralized location
to reduce costs. On average, 23% of all
testers in telecom companies are located
at offshore sites. A further 20% of their
testers are at nearshore locations, which
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are especially preferred among European
operators who are governed by strict data
privacy regulations.
Among TME businesses, the research data
shows an even split between the different
types of testing partner engagement models
for the 70% of instances where testing
projects are outsourced: 17% are completed
with staff augmentation, 18% with contractors
in a fixed-capacity model, 18% by co‑managing
activities with the partner, and the final 17%
via a managed service provider who has a
collaborative business relationship with the
client organization in which it performs testing
linked to outcomes-based metrics.
Growing competition from the OTT players
presents a new challenge for operators’
QA and Testing teams: these newcomers
to the TME sector often value speed-tomarket above application quality. As a way
of adapting to these new conditions, many
TME companies adopt agile delivery methods.
Today, 93% of IT leaders interviewed report
using agile methods for at least part of their
application development projects, although in
practice it is seen that perhaps less than half
of TME development initiatives are fully agile.
Agile is here to stay despite interviewees in
the TME sector reporting ongoing challenges,
which include lack of a good testing approach
that fits within agile methods (reported by
62% of respondents), inability to apply test
automation within an agile context (54%),
and difficulty identifying the right areas of
focus for agile testing (50%). The new reality
of the telecom business calls for better
collaboration between developers, testers and
operations teams.
Another trend impacting TME companies
is the availability and use of big data
and analytics. Only a few years ago, the
main benefit of collecting large amounts of
transactional data was monetization – selling
data to advertisers and other vendors.
Today, big data, business intelligence (BI)
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and analytics are seen as vital routes for
connecting with customers to understand
their behavior and preferences, and thereby
increasing satisfaction, reducing churn, and
finding new upsell opportunities. The need
to efficiently collect and analyze data drives
increased investment in consolidating and
upgrading BI platforms.
Some 47% of respondents state that, for
testers, the growing focus on analytics
presents new challenges, such as how
to effectively test vast amounts of data
from multiple sources to ensure that its
quality is sufficient to provide sound
business information.
Analytics and big data projects consume
38% of the testing budget allocated to
new development projects among telecom
operators, and as companies continue to
refine their analytics strategy and engage with
specialized partners, spend in this area will
probably grow even higher.
Many telecom operators are open to migrating
certain applications to the Cloud. Although at
this point most of the core IT platforms remain
on premises, many of the new applications
– such as CRM systems – are cloud-based.
Research participants in TME firms report
that 30% of IT systems today are hosted in
the Cloud, although in many cases, due to
security and data privacy concerns, they still
prefer private cloud infrastructure. Testing
organizations are also open to the Cloud, with
research participants reporting that 37% of
applications are being tested using cloudbased environments – a figure that is expected
to increase to 55% by 2017.
Social media networks are increasingly seen as
an important channel for customer feedback.
Nearly three-quarters (71%) of executives
interviewed report that social media sites
are among the top sources for gathering
information about the usability and quality of
customer-facing applications.
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The World Quality Report 2014-15 is based
on research findings from 1,543 telephone
interviews carried out during March, April
and May 2014. Interviewees were all senior
executives in corporate IT management
functions, working for companies and public
sector organizations across 25 countries.
This year’s research was based on a
structured questionnaire of 32 questions
translated into six languages. The average
length of interviews was 25-30 minutes.
The quantitative research study was
complemented by additional in-depth
interviews to provide greater insight into
certain subject areas and to inform the
analysis and commentary.

RESEARCH SAMPLE
For this year’s research, only organizations
with more than 1,000 employees were
selected (in the respondent’s national
market) – an approach used for the last two
years to provide us with valid trending data.
A breakdown of the number of interviews
conducted by organization size and country is
shown in Figure 24 and 26.
Research participants were selected in such
a way as to ensure sufficient coverage of
different vertical markets to provide industryspecific insight into the QA and Testing issues
within each sector. The number of interviews
conducted in each industry is shown in
Figure 25. The research sample sizes for the
Automotive and the Consumer Products and
Retail sectors were increased this year to allow
for new sections devoted to these sectors.
The research sample consists mainly of seniorlevel IT executives. As shown in Figure 27,
more than half (54%) of the respondents in
this year’s research sample are CIOs (34%) or
VPs of applications (20%).
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To ensure a robust and substantive market
research study, the recruited sample must be
statistically representative of the population
in terms of its size and demographic profile.
The required sample size varies depending
on the population it represents – usually
expressed as a ratio or incidence rate. In
business-to-business (B2B) market research
study, the average recommended sample
size is 100 companies. This is lower than the
average sample size used for business-toconsumer (B2C) market research because
whole organizations are being researched,
rather than individuals.
As mentioned above, the B2B market
research conducted for the World Quality
Report 2014‑15 is based on a sample of 1,543
enterprises with more than 1,000 employees.
This provides a sampling ratio of just under
one in 25 organizations. The approach and
sample size used for the research this year
enables direct comparisons of the current
results to be made with previous research
studies conducted for the report where
exactly the same questions are included.
During the telephone interviews, the research
questions asked of each participant were
linked to the respondent’s job title and
the answers he/she provided to previous
questions where applicable. For this reason,
the base number of respondents for each
survey question shown in the graphs is not
always the full 1,543 sample size.

QUESTIONNAIRE AND METHODOLOGY
The research questionnaire was devised by
QA and Testing experts in Capgemini, Sogeti
and HP (sponsors of the research study), in
consultation with Coleman Parkes Research.
The 32-question survey covered a range
of QA and Testing subjects, enriched by
qualitative data obtained from the additional
in-depth interviews. The quotations
shown in the report are taken from these
in-depth interviews.

60

WORLD QUALITY REPORT 2014-15

About the Study

Figure 24

INTERVIEWS BY COUNTRY AND SIZE OF COMPANY

COUNTRY

n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n

NUMBER OF
RESPONDENTS

USA
Canada
Brazil
France
Germany
Netherlands
Belgium and Luxembourg
Switzerland
UK
Ireland
Sweden
Norway

SIZE OF COMPANY
10,000 +

5,000 – 10,000

1,000 – 4,999

96
10
32
60
50
41
12
10
48
8
35
13

100
10
28
53
44
36
11
9
44
11
31
11

75
7
20
38
35
27
8
7
34
7
21
9

271
27
80
151
129
104
31
26
126
26
87
33

Denmark

33

13

11

9

Finland
Italy
Spain
Portugal
Hungary
Czech Republic
Poland
Australia
New Zealand
China
Singapore
Hong Kong

30
24
20
21
31
31
30
80
10
72
36
34

12
9
8
8
12
12
12
32
3
30
15
12

10
7
7
7
11
11
10
28
4
25
13
11

8
8
5
6
8
8
8
20
3
17
8
11

1543

593

543

407

TOTAL

298
80

North America
South America

Figure 25

INTERVIEWS
BY SECTOR

337

253

225

124

119

Financial Services
including Capital Markets,
Banking and Insurance

Public Sector

Telecommunications,
Media and
Entertainment

Consumer Products,
Retail, Distribution
and Logistics

Healthcare and
Life Sciences

103

102

85

83

Energy, Utilities
and Chemicals

Manufacturing

Transportation

112

Automotive

High Tech

About the Study

WORLD QUALITY REPORT 2014-15

61

Figure 26

INTERVIEWS BY REGION

441
183
152
92
65

528
CIO

142
90

Continental Europe
Nordics

China and SE Asia
Australia and New Zealand

UK and Ireland
Eastern Europe
Southern Europe

394
IT

Director

322
QA/Testing
Manager

299
VP of

Applications

Figure 27

INTERVIEWS
BY JOB TITLE
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ABOUT THE SPONSORS
ABOUT CAPGEMINI
AND SOGETI

With almost 140,000 people in over 40
countries, Capgemini is one of the world’s
foremost providers of consulting, technology
and outsourcing services. The Group reported
2013 global revenues of EUR 10.1 billion.
Together with its clients, Capgemini creates
and delivers business and technology
solutions that fit their needs and drive the
results they want. A deeply multicultural
organization, Capgemini has developed
its own way of working, the Collaborative
Business Experience™ and draws on
Rightshore®, its worldwide delivery model.
Sogeti is a leading provider of technology and
software testing, specializing in Application,
Infrastructure and Engineering Services.
Sogeti offers cutting-edge solutions around
Testing, Business Intelligence & Analytics,
Mobile, Cloud and Cyber Security, combining
world-class methodologies and its global
delivery model, Rightshore®. Sogeti brings
together more than 20,000 professionals in

ABOUT HP

HP creates new possibilities for technology
to have a meaningful impact on people,
businesses, governments and society. With
the broadest technology portfolio spanning
printing, personal systems, software, services
and IT infrastructure, HP delivers solutions for
customers’ most complex challenges in every
region of the world.

15 countries and has a strong local presence
in over 100 locations in Europe, USA
and India. Sogeti is a wholly-owned subsidiary
of Cap Gemini S.A., listed on the Paris
Stock Exchange.
Together Capgemini and Sogeti have
developed innovative, business-driven
Quality Assurance (QA) and Testing services,
combining best-in-class testing methodologies
(TMap® and TPI®) to help organizations
achieve their testing and QA goals. The
Capgemini Group has created one of the
largest dedicated testing practices in the
world, with over 12,300 test professionals and
a further 14,500 application specialists with
Testing experience, notably through common
centers of excellence with testing specialists
developed in India and elsewhere.
Learn more about us at:
www.capgemini.com/testing or
www.sogeti.com/testing

More information about HP (NYSE: HPQ) is
available at http://www.hp.com
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