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Preface

Raf howery

Jonathan Rende

VP, Global Channels & Partners Executive
Capgemini

General Manager & VP, Application Business
HP Software

Welcome to the third edition of the World Quality Report.
Those who read the previous reports will find this edition is
much more inclusive, with coverage of the quality markets
by industry and by different and expanded geographies. This
year we have over 20 experts contributing differentiated
content in order to provide our readers with a comprehensive
view of the testing market. With this issue we establish the
baseline on which we will build our future publications that
we plan to continue to publish annually in June.
With the radical changes taking place in the IT market, from
the introduction and disruption of cloud services to the
increased demand for mobility and the explosive demand
for smart and integrated devices, we will require reliable
applications and infrastructure. This burden will be carried
by the testing communities. For this reason, Capgemini has
consolidated its significant investment in the testing space in
order to provide our clients with reliable and proven methods
and, at the same time, delivery capabilities to help meet the
pressing and evolving demands of the market.
As the leader in testing space, HP will remain our primary
partner. We are excited at the innovation that HP is introducing
to this market and we continue to work closely to provide the
market with the powerful combination of the best product,
best delivery methods and finest overall thought leadership.
I hope that this report meets if not exceeds your expectations.
We aspire to inform you, challenge your thinking and inspire
your future decisions.
I want to thank HP for its partnership. Mainly, I would like to
thank Jonathan Rende for his continued support of this annual
report. Finally, I would like to thank the many authors and
designers and writers who made this possible, whose names
you will find throughout and at the conclusion of this report.
Until next year.

In the last 20 years, we have seen sweeping changes in the
world of Quality, Performance, and Application Lifecycle
Management. These include technology stack changes,
process improvements and new organization models
that present organizations with the opportunity to deliver
applications at a fraction of the time and cost than was
the case in the past. All of this has to be done without
compromising quality and performance.
Organizations now need to build and deliver composite
applications that integrate to almost every important
system within IT (and outside IT). While this is a big enough
challenge on its own, requiring a delivery team to do this in
the context of a continuous release model while deploying
into traditional and cloud environments can be problematic.
This new complexity puts an incredible amount of pressure
on business analysts, developers and, especially, quality/
performance assurance teams.
It is with this in mind that we have recently released our
Application Lifecycle Management (ALM) solutions (the
next generation beyond Quality and Performance Center).
Helping business analysts, manual testers, project
managers, performance engineers, quality professionals
and developers collaborate together is the core design point
of our version 11 releases. That said, on their own creating
world class products to help organizations deliver today’s
applications and services are not enough. They must go
hand in hand with world class best practices and services
in your organizations to ensure success. That’s what
makes the combination of HP’s expertise in ALM products
combined with Capgemini’s services expertise such a
perfect combination.
I want to again thank Capgemini for the invitation to
participate in the third edition of the World Quality Report.
We are proud to co-sponsor this project and are excited
to see how the above industry disruptions will continue
to drive positive change in the application industry. Most
importantly, I’m excited about how organizations can now
find better ways to deliver their applications.
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Welcome to the 2011-2012 Edition of the World Quality Report

Murat Aksu

Charlie Li

Global Head of HP Software Alliance
Capgemini

Vice President, Global Testing Service Line
Capgemini

As economic conditions continue to improve worldwide, IT
spending across all industry verticals is once again on the
rise. However, good times in IT budgets are over and it’s
no longer “business as usual”. Companies have used the
downturn to re-evaluate their IT portfolios, and they are
now launching aggressive modernization and globalization
initiatives to increase the efficiency of their IT operations.
These are sizable undertakings that require substantial
initial investments. They are also frequently met with
resistance, but this is the only effective way to free up IT
resources to support innovation and focus on technologies
that will fuel future growth.
The need for innovation is dictated by the consumer.
Today’s customers are familiar with the convenience of
conducting many transactions online from their computers
or mobile devices. Companies who aren’t able to provide
easy-to-use mobile applications are in danger of losing
out to the competition. With many core services such as
telecommunications becoming a commodity, providers
compete for customers by offering value-added products,
attractively priced packages, and promises of service
quality and reliability. Therefore, it’s not surprising to see
that today’s business leaders view application quality as a
competitive differentiator.
Since 2009, Capgemini Group and HP – recognized leaders
in application quality – have been publishing an annual
World Quality Report to help clients stay on top of the latest
trends in application quality, methodologies, tools, and
processes while helping us to continue to innovate and
provide new solutions to solve quality challenges. In this
year’s report, we examine how companies’ IT investments
are affected by the economic recovery, identify emerging
technology and testing methodology trends, look at the
relationship between QA and business stakeholders, and
analyze current trends in QA outsourcing. We explore
new technologies that could affect a quality paradigm
shift such as cloud computing, and profile two distinct
testing practices – security testing and measuring quality

quantitatively using Total Quality Index and technical debt.
Keeping with the format of previous reports, the 2011-2012
report includes a detailed profile of the state of IT as it
relates to quality in eight specific industries:

Consumer Products, Retail, and Distribution

Energy and Utilities

Financial Services

High Tech

Healthcare and Life Sciences

Manufacturing

Public Sector

Telecommunications, Media, and Entertainment
Finally, this year we incorporate a new section that provides
IT trends and quality practices from a regional perspective
in the following geographies:

Australia

Brazil

China

France

Germany

The Netherlands

The Nordic Region

North America

United Kingdom
We are pleased that the tradition of the World Quality Report
is continuing, and we are planning to provide our readers with
an updated look at quality trends for years to come. We would
like to thank all of the IT professionals who took part in our
global survey and contributed to this report. We would also
like to recognize contributors from HP, Sogeti, and Capgemini
for their immense support and dedication to this research.
We hope that the information provided by the report – together
with our experts’ practical experiences and perspectives –
will be beneficial to your company’s continued success as
you make your application quality decisions.
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Key Findings
The World Quality Report is a result of ongoing collaboration
between Capgemini Group (Capgemini and Sogeti) and HP
Software. It presents findings from the 2011 global survey
completed online by over 1,200 CEOs, CFOs, CIOs, IT directors and managers, and quality assurance (QA) directors
and managers around the globe. The goal of this report is to
examine the state of application quality and testing practices across different industries and geographies. Each year,
this report looks at current trends in software quality and
analyzes emerging tendencies that may affect the future of
testing. Survey respondents are asked to provide insights
into the state of QA budgets in their companies, answer
questions about their testing organization and its relationship with the business, describe their testing practices and
methodologies, and share their plans for migrating applications to the cloud. This year, the survey also zeroes in on
outsourcing, security testing, and test data management.
The research reveals a number of key findings:
1.	The recession has energized IT modernization

Most companies are coming out of the recession with
plans to modernize their IT landscapes – rather than
continue spending a large portion of their IT resources on
maintaining obsolete and redundant systems.
2.	Technological innovation and geographical and sector
priorities are driving the future spending of QA

New technologies and initiatives are increasing the workload for QA teams, but budgets are not growing to support
the added pressure. Over half (58%) of surveyed companies say that their QA budgets have stayed the same,
decreased, or there is no dedicated budget for testing at
all, while only 5% report significantly increased budgets.

These significant increases in QA budgets are predominantly in emerging markets such as China (83%) and
Brazil (56%), suggesting that emerging economies view
the investment in QA as strategic for future growth and
competitive advantage.

We also see strong budget increases in specific sectors, fueled
by market drivers such as smart energy, healthcare reform
and increasing consumerization of mobile technologies.
3.	Emerging markets are investing more in quality and the cloud

Not only are China and Brazil leading the way in increased
QA spending, they are also heavily investing in new technologies. Large organizations are investing primarily in setting
up a private cloud as part of their IT modernization initiative.
Smaller companies use the public cloud infrastructure and
services to gain a competitive edge without having to build
large data centers and host and maintain their IT systems.

China and Brazil are among the fastest adopters of the
cloud infrastructure. Over a third of Chinese companies
(37%) are planning to migrate between 11% and 25%
of their applications to the cloud in the next year, and
a further 40% are making arrangements to do so.

4.	Testing Centers of Excellence (TCOEs) have yet to be
fully leveraged

The concept of TCOEs has been around for almost 20 years,
but only a very few mature organizations (10%) have operational centers that are close to being truly industrialized.
For the rest, there’s a mixed message. Almost half (45%) of
companies are building or planning to build a TCOE, while
the remaining 45% have no plans at all. The power of this
crucial component of QA best practice is still underutilized.

However, emerging countries are in the lead for
centralizing and consolidating QA practices. The growing
popularity of TCOEs here suggests that companies that
are just developing their QA processes and infrastructures
want to get application quality correct from the start.
5. Generating business value is QA’s Achilles’ heel

Companies are making a concerted effort to capture and
measure the state of quality of applications, with a migration
from a qualitative supposition to quantitative measurement.
As a result, QA teams that are better equipped at quantifying their value to the business are reaping the benefits of
increased budgets and more importantly, improved quality.

The report finds that more than 80% of companies now
collect and report QA metrics. However, out of this number, only 24% use professional business intelligence tools.
Most importantly, 16% still do not consistently collect and
measure QA metrics which correlates with the 13% who
struggle to prove the value of QA to the business.

Interestingly, as above, 13% of companies also indicate
that they do not have a dedicated budget for QA teams.
This is not surprising when QA teams still struggle with
estimating QA efforts; only 22% use proven industry estimation standards. Dynamic test automation is still generally a work-in-progress with the majority of companies
executing up to 50% of their tests without any automation.
6. China and Eastern Europe are increasingly contesting
India for outsourcing leadership

The businesses’ reliance on outsourcing continues to
increase. Larger companies seem to be more comfortable
with the concept of having their QA resources located away
from their office facilities. Globally, there is still a strong
preference for co-location and nearshore resources (51%).

However in outsourcing resources, we are starting to see a
significant shift. China and Eastern Europe have seen the
largest increase in outsourcing preference over the last
year. Specifically, within the Manufacturing and Energy &
Utilities sectors, China is now by far the leading offshoring
location for QA. The outsourcing preference for North America continues to be dominated by India (18%), with China
(12%) becoming a preferred alternative location. Western
European companies are quite different in comparison,
preferring Eastern Europe (12%) followed by China (7%).

Companies are no longer looking to outsource only
manual activities such as test execution. We are seeing
an increased demand for resources with well-rounded
or specialized skill sets in testing strategy, requirements
definition, functional automation, performance testing,
user acceptance testing, and security testing.

EXECUTIVE SUMMARY
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Quality Budgets Are Slowly Increasing
The recent economic downturn has
forced businesses around the world
to run their IT operations with smaller
budgets and fewer resources. Without
much money to spend on new application development, IT managers
have had to make the best use of their
existing systems, ensuring that they
function without fail to support the
companies’ core business processes.
This lean approach has increased the
pressure on QA teams to put in place
solid processes, methodologies, and
tools for thorough validation and monitoring of applications’ functionality,
availability, and performance.

As the economy continues to recover
globally, the focus on quality remains
vigilant. Most companies are not
willing to go back to the old practices
of supporting a sprawling landscape
of outdated and disjointed legacy
systems. Application modernization
and consolidation initiatives are on
the rise across all industries1, and QA
is playing a critical role in ensuring
that this process goes smoothly. As
part of their modernization strategy,
companies are also looking at
new technologies – such as cloud
computing – to help cut the costs and
increase the agility of their IT systems.

The cloud presents a real challenge
to QA organizations, as it requires
different approaches, skills, and tools
than anything they have used in the
past. However, QA is seen as absolutely
essential to cloud computing, as
organizations need validation that
their cloud-based applications remain
reliable, accessible, and secure.

Figure 1
How has the percentage of budget allocated for the testing function (including testing processes, tools,
and resource costs) changed over the last TWO years?

Increased significantly

Increased slightly

37%

Stayed the same

35%

Decreased slightly

7%

Decreased significantly

3%

We don’t have a dedicated
budget for testing

1

5%

13%

Capgemini Application Landscape Report 2011 Edition http://www.capgemini.com/insights-and-resources/by-publication/application-landscape-report2011-edition/

10

2011-2012 World QualitY Report

37%

of respondents indicate
that their quality
related budgets have
Only increased slightly

The new trends and initiatives are
clearly increasing the workload for QA
teams. However, we are not seeing an
exponential corresponding increase
in QA budgets to support the added
pressure. This year’s survey shows that
only 5% of companies have significantly
amplified their QA budgets, and,
surprisingly, 13% still don’t have
dedicated QA budgets at all. Just over
a third of respondents (37%) indicate
that their quality-related budgets have
increased slightly, and an additional
35% suggest that they stayed the same
(see Figure 1). This trend holds true for
companies of all sizes, but varies by
geography. While QA budgets remain
relatively steady in North America and
Western Europe, a significant increase
is observed in China (83%) and Brazil
(56%), suggesting that emerging
economies view the investment in
QA as strategic for future growth and
competitive advantage.
Across sectors, Energy and Utilities,
Healthcare and Life Sciences and
Telecommunications verticals are
among the leaders for increasing their
QA budgets. The continued interest
in application quality for telecoms
providers can be explained by the fact
that their core services have become
a commodity, and consumers are free
to switch providers if they are dissatisfied with any aspect of the service
quality or reliability. The Telecommunications industry is also evolving

into an application-intensive sector
that requires new software quality
standards, methodologies, and skills.
Healthcare companies, such as pharmaceuticals, have always been exceptionally sensitive to application quality,
as their IT systems are strictly regulated, carry sensitive data, and support
processes related to people’s health
and well-being. Mergers, consolidation, and acquisitions in the healthcare
market are driving the demand for
software QA. Energy companies are
gearing up for a major transformation related to the adoption of smart
meters, smart grids, and smart homes,
and rely heavily on IT applications to
support those initiatives.
Consumer Products, Retail, and
Distribution (CPRD) and Public Sector
organizations are lagging behind with
their QA budgets. Nearly a quarter
(23%) of respondents from the CPRD
vertical state that their companies
don’t have a dedicated testing budget,
with a further 13% suggesting that
their QA budgets have decreased in
recent years. The reason for this lies
perhaps in low margins in the CPRD
industry and the intense competition
to get new products to market faster.
Today’s technology-savvy consumers
expect easy online and mobile access
to stores, and retailers rush to deliver
this functionality often without
spending the time to validate the new
applications properly – often leading
to embarrassing public failures. Public
Sector is also seeing a decrease in QA
funding (17%), with a further 18% of
surveyed government organizations
stating that they don’t have a
dedicated quality budget. We believe
that this trend is going to reverse in the
near future, as governments are faced
with increased pressure from public
stakeholders to improve the quality
of their IT projects and not repeat the
costly IT mistakes of the past.
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Standardizing Quality
Operations and Practices
Naturally, the levels of interest and
maturity of TCOEs differ according to
company size. For example, less than a
quarter of small company respondents
suggest that they have plans to develop
a TCOE – compared to an average of
74% for medium and large company respondents. The percentage drops again
for enterprises of 10,000 employees
and more. Just over half of IT managers working for the largest companies
say that they plan to centralize their QA
operations. Perhaps in this case, the
sheer size of an organization can be a
barrier to bringing quality processes
and operations under one roof and
standardizing on a similar set of metrics, tools, and procedures. Another

Along with standardizing their
application portfolios, companies are
beginning to look at consolidating and
globalizing their QA function. Although
only 4% of survey respondents
indicate that their companies have
a fully operational Testing Center of
Excellence (TCOE), an additional 6%
say that they have started the effort
of establishing a TCOE within the past
two years. Furthermore, 46% state
that they have plans to centralize their
QA function using either in-house
or outsourced expertise. Clearly
this trend indicates a move towards
a centralized and industrialized
approach to testing around the globe
(see Figure 2).

Figure 2
What are your company’s plans to create a standardized/
industrialized testing center of excellence (TCOE)?

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

12

4%
6%

Plan to use a third-party company
with a TCOE capability

19%

Plan to develop internally managed
TCOE within the next two years

27%

No plans in place

45%

2011-2012 World QualitY Report

explanation of this finding is the fact
that most enterprise-size companies
have already tried various models –
including both centralized and decentralized organizations – with varying
success rates, curtailing new efforts.
Setting aside the smallest companies,
the survey finds that emerging countries like Brazil (23%) and China (20%)
are fast investing in building TCOEs.
The survey results also indicate that
countries such as New Zealand, Australia and Japan, with close proximity to
China’s booming economy, are increasing IT investment, hence the two-year
plans to establish TCOEs in those
countries. Even in countries not known
to be traditionally strong IT centers, like
Austria, Belgium, Italy, Poland, Portugal and Switzerland, we see TCOEs are
either fully operational or are coming
online shortly. Companies from the US
and Canada are not far behind with 15%
of respondents indicating that they
have made investments in the TCOE
(see Figure 3). The interest in the TCOE
in North America is not surprising –
mature companies with established QA
organizations see centralized and standardized QA as a cost saving measure
that can help improve the effectiveness
of the QA team and its relationship with
the business. The fact that emerging
markets are investing in TCOE suggests
that companies that are just developing
their QA processes and infrastructures
want to get it right from the start and
avoid the mistakes that more established companies made in the past.
Across all verticals, High Tech companies with their mature quality practices
are leading the centralization of QA
with 17% of respondents suggesting
that they have fully operational TCOEs.
The other front-runner for TCOEs is the
Manufacturing vertical (7%), which is
not surprising considering that manufacturing has a long history of industrialized factory production, and fully
recognizes the benefits of a centralized, consolidated approach to quality.

Figure 3
What are your company’s plans to create a standardized/industrialized testing
center of excellence (TCOE)?

Australia

Brazil

China

North America

Other Asia (Japan and
New Zealand)

2%
5%
6%
17%
10%
10%
3%
8%
4%
14%

Other Europe (Austria,
Belgium, Italy, Poland,
Portugal, Switzerland)

6%

Western Europe (France,
Germany, The Netherlands,
The Nordic Region and
United Kingdom)

7%

9%

8%

■ In-house TCOE is fully operational
■ In-house TCOE started within last two years, but not yet fully operational
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Collecting and Sharing
QA Metrics
A strong indicator of the maturity of
quality processes in the organization
is how effectively the QA team is
collecting, documenting, and sharing
QA metrics. Although the vast majority
(80%) of respondents agree that
they are consistently calculating and
analyzing quality metrics, only a small
percentage (7%) use specialized
tools designed for managing the QA
process. Most companies use Excel
spreadsheets (53%) to aggregate
and share QA metrics that they have
collected using manual or automated
tools, with an additional 24% preferring
professional Business Intelligence (BI)
solutions (see Figure 4).
The commitment to consistently gather
and communicate QA data varies
greatly by company size. Over a third
(37%) of small company respondents
admit that they don’t regularly document and share quality data, compared to an average of only six percent
for medium and large companies. The
same trend is evident in the use of
automated systems and BI solutions,
where smaller companies favor mostly
manual methods and tools (28%), and
medium and large companies rely

14
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more heavily on automated solutions
(40%), and commercial BI tools (30%).
Once again, the largest corporations
(over 10,000 employees) are lagging
slightly behind in processes and adoption of automated metrics methods.
One in ten survey participants from the
largest companies say that their organizations don’t always measure and
share QA results, and only 27% of respondents from this category say that
they consistently use BI tools in their
QA organizations. There are numerous reasons for this including the silo
structures of QA teams and inconsistent corporate standards for metrics,
units of measure, and taxonomy. From
the industry perspective, Healthcare
and Energy and Utilities are among
the sector leaders in quality metrics.
The Energy sector reports the highest
percentage (94%) of companies who
consistently collect and disseminate
quality information and Healthcare is
a clear leader among users of automated measurement solutions (49%).
Most of the surveyed companies
(77%) agree that quality metrics are
an effective tool for communicating
the success of the QA organization to
the rest of the company. When QA can
align their metrics with the business
goals and establish a clear correlation
between application quality and the
company’s revenue, it is much easier
to demonstrate to the business the
tangible business value delivered by
QA (see Figure 5).

Figure 4
How do you collect, share and present QA metrics?

16%

20%
■ Manually collected and shared/presented
with Excel

7%

■ Automatically collected and shared/presented
with Excel
■ Use professional Business Intelligence tools
for collection, sharing and presentation

33%

24%

■ Use default data and charts provided by QA
management tool
■ We do not consistently collect and present
QA metrics

Figure 5
How do you prove to your company that your QA organization is delivering business value?

We align our metrics to
business goals

29%

We quantify defects in terms of
financial losses

28%

We tie application uptime to
revenue and brand protection

20%

This is something that we
continuously struggle with

13%

We tie on-time delivery and
faster time-to-market to
improved business opportunity

10%
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Technical Debt in Business Applications
By Jitendra Subramanyam,
Director of Product Strategy
and Research, CAST Software
Quality means different things to
different stakeholders and even
different industries. In the High Tech
industry, quality often means ease of
use, whereas in Financial Services it is
measured by precision and accuracy
of computations. In last year’s World
Quality Report, we surveyed our
audience, mainly QA professionals,
regarding their perception of quality.
A vast majority of the respondents
shared an optimistic view regarding
quality trends by conveying their belief
that quality is on the rise. In fact, the
majority of respondents (over 80%)
had stated that the overall quality of
applications was improving. This data
is, of course, mostly qualitative and
provides a single perspective on the
industry. In order to bring a different
and purely quantitative perspective
around quality and costs, we partnered
with CAST Research Labs who provided

us with their quality data based on
real-life application and code analysis.
The data they provided allows us to
compare relative quality between
industries and helps us to derive
the actual direct cost of business
disruptions caused by poor application
quality. CAST has developed an
Application Intelligence Platform
that automates the measurements
of quality through application code
analysis. The metrics presented in
this section are based on consistent,
repeatable, automated measurements
that do not involve any human input or
surveys. The quality data presented
in this section comes from 288
applications from 74 IT organizations
(both Public and Private Sector) around
the world. In total, 108.7 million lines
of code were analyzed and measured
to reveal the quality of applications
worldwide.
CAST has built formulae to calculate
what they call Total Quality Index (TQI)
by measuring application quality as a

whole and deriving from a combination
of the five health factors – Transferability, Changeability, Robustness,
Performance, and Security. Each health
factor is measured on a scale of 1 (very
poor) to 4 (excellent). This approach
looks at the best practices used during
application development and measures
the extent to which an application
diverges from them. These deviations
are categorized as violations. Not all
violations count equally – some are
more severe than others because their
risk of business disruption is higher.

TQI Score
Based on the CAST data, we can break
TQI scores across sectors into three
groups. Energy and Utilities, Public
Sector, and “Other” form the group with
the lowest quality scores. The middle
group with higher scores is made up
of Independent Software Vendors
(ISVs) and the Telecommunications
sectors. The groups with the highest
TQI scores include Manufacturing,

Figure 6
TQI Scores by Industry Sector

Telecommunications
Software ISV
Public Administration
Other
Manufacturing
IT and Business Consulting
Insurance
Financial Services
Energy and Utilities
2.2
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2.4

2.6

2.8

3.0

3.2

3.4

3.6

Financial Services, and IT and Business
Consulting (High Tech). The reason for
these differences certainly requires
more study, but it seems to correlate
strongly with the specific sector’s overall
quality maturity, the sector’s perception
of QA, the importance put on the QA
function, and investments made relative
to the overall IT spend (see Figure 6).

Technical Debt
Technical Debt is defined as the
cost of fixing application quality
problems that, if left unfixed, put the
business at serious risk. Technical
Debt includes only those application
quality problems that are highly
likely to cause business disruption;
it does not include all problems, just
the serious ones. Technical Debt is
indirectly derived from the number of
violations per thousands of lines of
code (violations per KLOC) – the higher
the level of business disruption, the

higher the severity of the violation.
CAST Research Labs has a database
of calculated violations per KLOC
based on their automated application
code analysis. Based on this data,
we can compare, for example, the
Technical Debt based on application
technologies used (see Figure 7).

and because these violations are
demonstrably linked to business
disruption, Technical Debt puts a
monetary value on the business
risk. This value can be very useful in
making informed trade-offs between
delivery speed, business risk, and
maintenance/enhancement costs.

The Technical Debt estimates for
newer technologies such as .NET and
J2EE are much higher than the older
technologies like COBOL. This is not
surprising and it can be explained by
the fact that the COBOL applications
are largely “workhorse” applications
from the Financial Services and
Insurance sectors whose defects
have been worked out by years of
maintenance work.

The calculation and tracking of TQI
and Technical Debt are two new
important metrics that should be
included in measurement programs of
IT organizations. QA teams too need
to understand the impact and value
that they provide to the business by
measuring metrics such as Technical
Debt. Monetary value is a metric that
is well understood by the business
and tracking it can help align QA closer
to the business stakeholders. Total
Quality Index is an important macro
measure that provides benchmarking
opportunities to individual companies
for their corresponding sectors.

Due to the fact that the calculation
of the Technical Debt is based on the
number and severity of structural
quality violations in an application,

Figure 7
Technical Debt in Dollars per KLOC by Technology

ABAP

C/C++

COBOL

Java EE
Mixed
Technologies
.NET

Oracle 4GL

Other

5,000

10,000

15,000

20,000

25,000
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Testing Effort Estimation,
Tools, and Technology
Despite both the public and private
sectors’ growing reliance on
information technology, it appears
that many QA organizations are
still struggling to prove their value
to the business. Even though QA
teams are making an effort to tie
their results to business goals and
quantify the losses from production
defects, there are no established
standards for measuring QA success
or estimating the amount of time and
resources needed to sufficiently test
an application. When asked about
their practices in estimating the QA
effort required for a project, only
22% of respondents say that they
use industry standard estimation
methods. The largest percentage of
respondents (37%) indicate that they
use internally developed estimation
techniques, while an additional 29%

approximate the effort required for
application validation based on past
experiences or as a portion of the total
development effort. The remaining
12% admit to doing as much testing as
the time and budget allows, suggesting
that they don’t have any consistent
methodologies for estimating upfront
how much time and resources testing
is going to require (see Figure 8).
This lack of industrialized estimation
methodology is problematic from
several perspectives. First and
foremost, a lack of consistent
methodology in test effort estimation
will undoubtedly lead to inaccuracies
resulting in unmet objectives such as
project delivery dates - one of the main
reasons for contention between IT and
business. Secondly, many projects
are now adopting agile delivery

Figure 8
How do you estimate the QA effort required for a project?

20

We estimate based on
previous experience

14%

We test as much as
time/budget allows

12%

We take a percentage of the
development effort

15%

We use an in-house developed
estimation method

37%

We use industry-standard
estimation methods such as
test case points

22%
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methods, with sprints producing
executable files as short as two to
three weeks. Inability to estimate the
testing effort in short bursts leaves
very little room for error. Though
using internally developed estimation
techniques is better than not using any
at all, without proper documentation,
research and repeated training, these
approaches can become stale and
eventually disappear from corporate
consciousness. When possible,
companies should adopt industrial
techniques that benefit from wide
research and resource pools available
in the industry. Business puts an everincreasing emphasis on the on-time
and on-budget delivery of high quality
applications. Accurate estimation of
testing efforts is an art that requires
mastering from all QA teams.
There may be a correlation between
the lack of accurate estimation
techniques and QA budgets. For
example, our survey shows that 16%
of organizations in the Public Sector
simply perform as much QA as the
project time would allow. Perhaps not
so coincidentally, 18% of respondents
from the same sector suggest that
their organizations don’t have a formal
QA budget. A similar correlation is
observed in the CPRD sector, with
12% of respondents implying that
there are no formal QA estimation
methods in their companies, and
23% suggesting that they don’t
allocate dedicated budgets to QA.
Perhaps when QA is unable to provide
business with guidance on the time
and resources required for their
effort, companies are less willing to
commit funds to the QA activity.

Test Data Management
To accurately predict application
behavior in production, testers need to
validate its functionality using multiple
sets of data. The data could be customer names, shipping addresses, credit
card numbers, inventory part numbers
– or any other records that would be
moving through the system when it is
in production. Having large quantities
of accurate data available for testing
helps ensure that the application has
been verified with different data permutations and is prepared to handle
different situations when it goes live.
In most companies, provisioning of test
data is the responsibility of QA – QA
engineers (30%) or a dedicated team
(29%) (see Figure 9). The CPRD industry
stands out as it relies on the business
analysts for test data more than twice
as much as other verticals, which can
be explained by the fact that many of

the retailers and other CPRD companies don’t have dedicated QA budgets
and typically involve other internal
departments in QA-related tasks.
Only 11% of the surveyed companies
across all sectors are using production data for testing purposes. Among
the medium and large companies, the
usage of production data is increasing in parallel with company size – the
larger the company, the greater the
use of production data. This trend
can be explained by the increased
need for testing accuracy. The need
for precision can also help clarify the
high percentage of survey respondents
from the Financial Services sector
(16%) who claim to be using production data for testing. By exercising
the system with the real-world data,
there’s greater assurance that it will

Figure 9
Who is the person responsible for provisioning test data in your site?

5%
14%

30%

■ QA engineers

8%

■ Production database administrator
■ Data provisioning team/person within
QA team

14%
29%

■ Data provisioning team/person in a
separate team from QA
■ Business end users
■ Other
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not run into unexpected problems in
production. The smallest companies
with up to 500 employees also tend to
use production data for testing, but
in this case, it is more likely due to the
fact that it is more cost-effective to
extract testing data from production
systems than generate it manually or
by using automated solutions. Most
companies, however, prefer to generate new data for testing using either
internally-developed automated tools
(26%) or a commercial solution for
creating test data (22%). Less popular
options include restoring back-end
data source (16%), using spreadsheets
to manually generate data (14%), and
the arduous task of creating test data
on the fly (11%) through the Graphical
User Interface (GUI) (see Figure 10).

In the majority of cases, when QA
teams manually prepare test data or
handle large amounts of data, they risk
inserting human error into the process.
Without a structured, automated test
data management (TDM) software
solution, repeated data sub-setting
for multiple test iterations can quickly
become unmanageable. A number of
commercial TDM solutions are now
available to help standardize the
process of managing test data from
multiple sources. These tools are
offered through both on-premise and
Software as a Service (SaaS) delivery
options. Nearly half (44%) of surveyed
IT professionals prefer their TDM
system to be deployed onsite and fully
managed internally. An additional 29%
favor an onsite deployment, but with

Figure 10
How do you generate test data for multiple iterations of testing?

Create data ‘as we go’
(through the GUI)

22

11%

Copy production data without
further manipulation

5%

Copy production data that we
anonymize before testing

6%

Use spreadsheets to manually
generate new test data

14%

Use in-house, custom-built
automation tools to generate
new test data

26%

Use purchased automation
tools to generate new test data

22%

Restore backend data source
with each iteration to allow
same test data to be reused

16%
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the involvement of the third-party
vendor. One in five (20%) concur that
their preferred method would be to
use SaaS-based TDM systems, and
an even smaller number (5%) would
agree to trust their sensitive test data
to a SaaS TDM system under thirdparty management. This suggests that
companies are very sensitive to how
they handle their test data, and want
to ensure its security by either keeping
it onsite or managing it in-house
without involving a third-party vendor
(see Figure 11).
CPRD, Healthcare, Public Sector, and
High Tech are among the verticals with
the strongest preference for onsite,
internally-managed TDM. Healthcare
companies, in general, are reluctant
to use the cloud due to strict privacy

laws. The Public Sector’s involvement
with the cloud has historically been
low, although we are seeing a push
from government IT leadership in many
countries towards adoption of cloud
technologies, so perhaps their attitude
toward SaaS-based TDM solutions
will change. Retailers are among the
slowest overall adopters of cloud
technology, and High Tech companies
are the most conscious when it comes
to data security when using cloudbased applications. Using automated
data sub-setting and masking, TDM
allows companies to accelerate test
data preparation. In our survey, most
companies believe that a TDM solution
is going to help them improve the
accuracy of test data (53%), followed by
cost reduction (22%), and time savings
(22%) in provisioning the test data.

Figure 11
What is your preferred method for deploying a Test Data Management (TDM) solution?

On site, fully managed
internally

44%

On site, with the engagement of
a third party

29%

On the cloud/
Software-as-a-service,
managed internally

20%

On the cloud/
Software-as-a-service , with the
engagement of a third party
Other

5%
2%
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Test Automation
For the third consecutive year we’ve
observed the rise in the use of test
automation technologies, however
manual testing is still often the
preferred method for application
verification. The survey finds that 18%
of companies run up to 10% of their
tests manually. The majority (59%)
conduct between 11% and 50% of their
tests without using automation, and
only 23% use automated solutions for
over half of their tests (see Figure 12).
Our experience suggests that the
actual figures for automation adoption
may be even lower than the survey
shows. It is not uncommon for QA
teams to refer to manual tests that
are stored in a central repository

as “automated,” making the total
automation levels appear higher
than they actually are.
Naturally, it is not practical to automate the testing process for all types
of applications. There will always be
IT systems that require at least some
portion of tests to be conducted manually. In certain situations – such as
early validation during a sprint – it is
significantly faster and more costeffective to run a manual test than
to invest in creating an automated
script. Test automation companies
are introducing tools that now enable
QA teams to run “headless tests”—
without a need for the user interface

Figure 12
What percentage of your test execution is conducted manually?

11%

18%

12%

28%
31%
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■
■
■
■
■

Between 0% and 10%
Between 11% and 25%
Between 26% and 50%
Between 51% and 80%
Between 81% and 100%

25%
or the completed application. In agile
development environments, stubs are
leveraged to create an end-to-end
application environment before the full
development is finalized. QA teams can
create automated scripts and stubs to
simulate an application environment
for testing. This in return introduces
testing in the early stages of the application development lifecycle, thus
reducing defect leakage.
However, many companies still
have a long way to go when it comes
to adopting test automation. Not
surprisingly, the degree of test
automation varies by company size and
geography. For example, 25% of small
company respondents indicate that
their QA teams run between 81% and
100% of tests manually. Compared to
the average of 5% among medium and
large enterprises, this is a significant
amount. If we set aside the smallest
companies, North America appears to
be lagging behind in test automation,
with an average of 28% of American
and Canadian respondents suggesting
that more than half of their tests are
being run manually. In comparison,
only 14% of Western Europe survey
participants say that most tests are
executed manually. China is in the

of small company
respondents indicate
that their qa teams run
between 81% and 100%
OF tests manually

forefront of automation use with only
6% of respondents suggesting that
more than half of all tests are being run
manually. This can be explained by the
fact that developing countries often
have the ability to leapfrog ahead of
the developed world and use the latest
technology available.
Despite these numbers, we observe an
increase in the use of test automation.
Business pressures for faster timeto-market and reduced costs can
explain part of this trend. The rest of
the picture is formed by the efforts of
testing software vendors to develop
increasingly easy-to-use automation
tools that require minimum scripting
and development effort. A simple
comparison of today’s performance
testing tools with those of 10 years
ago would demonstrate the degree of
automation that has been introduced
to the scripting phase of testing.
Many of the tasks such as data
permutations, synchronizations, or
the creation of arrays can now be
managed from a GUI rather than the
more complicated script views of the
past. The increased ease of use of
these tools no doubt plays a large role
in the increased adoption and usage of
automated testing tools.

testing trends
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Outsourcing Plays Key Role
in Quality Management
vendors. Over two thirds (69%) of
survey respondents say that their
companies employ the services of
contractors or third-party vendors
for QA. This number is heavily skewed
by small companies, and if we set
aside corporations with fewer than
500 employees, the percentage of
businesses relying for some portion
of their QA activities on outsourcers
increases to 86%.

Outsourcing as a trend has its roots
in the Manufacturing industry
in the late 1970s, with major
manufacturers aiming to cut costs,
but it soon gathered steam when
component parts suppliers followed
suit. It remained a manufacturing
phenomenon until the late 1990s,
when it spread to the IT industry,
following the expansion of fiber optic
networks around the globe. This is
the third year of tracking outsourcing
in testing activities, and it is clear
that outsourcing continues to play
a key role in quality management
and, by all indications, this trend will
continue over the next few years. More
companies are choosing to focus on
their core business and outsource
functions such as QA to third-party

Most companies involved in the
outsourcing of testing initially do so
due to favorable labor costs in offshore
locations. However, other reasons
include the ability to sidestep more
stringent workplace and environment
regulations, an educated workforce
offering higher technology skill sets,

Figure 13
What percentage of testers at your company are contractors and/or are
outsourced to a third-party vendor?

9%

3%
30%

16%

25%

28

17%
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■ We do not use contractors
or outsource testing
■ Between 1% and 10%
■ Between 11% and 25%
■ Between 26% and 50%
■ Between 51% and 75%
■ Between 76% and 100%

and foreign government subsidies. The
combination of all these factors has
turned the outsourcing of testing from
labor arbitrage to a more balanced and
value-based proposition.
Of those companies that outsource
their application quality work, the
overwhelming majority (89%) suggest
that less than half of their QA testers
are contractors or are employed by a
third-party service provider. Only 16%
of respondents indicate that they rely
heavily on outsourcers, and more than
51% of their testers are not internal
employees. Larger companies tend to
rely more on outsourcers, although,
even among the largest enterprises
with over 10,000 employees, only 12%
have more than half of their QA staff
working for an outsourced provider.
This suggests that, although QA
outsourcing continues to grow, most
companies still maintain internal QA
teams and prefer to keep at least a
portion of the quality function and
expertise within the organization
(see Figure 13).

Locations for Outsourced QA Services
Companies prefer to outsource in
markets with a high degree of growth.
Between the years 1995 and 2008,
US Gross Domestic Product (GDP)
grew at a rate of 2.9%, whereas
China grew by 9.6% and India by
6.9%. Furthermore, today 500 of the
largest US companies generate 47%
of their revenues outside the United
States. It is no surprise that China and
India represent the fastest-growing
markets for outsourcing of testing.
Although 37% of surveyed companies
globally say that all of their resources,
including contractors and third-party
vendors, are located within their office
facilities, most have a number of
testing staff working at a nearshore
or offshore facility. The number
of testers who are not co-located

within the company’s main offices
increases in line with company size.
Larger companies seem to be more
comfortable with the concept of having
their QA resources located away from
their office facilities (see Figure 14).
The preferred way of outsourcing
continues to be co-location (27%),
followed by nearshore locations within
the company’s country or continent
(24%). For US and Canada-based
companies, the next choice is often
India (18%), followed by China (12%)
and Eastern Europe (9%). The same
locations are popular among European
companies who venture beyond
co-location and nearshore, although
the outsourced destinations are in
a different order: 12% of Western
European companies prefer to

outsource to their Eastern European
partners, followed by 7% to China
and 4% to India.
Traditionally, India has been the
number one choice of outsourced
QA services due to the available
number of skilled resources and their
proficiency with the English language.
In recent years, however, China has
emerged as a serious contender for the
position of the leading outsourced QA
services provider. For example, China
is the first choice of companies in the
Manufacturing sector. It is a natural
extension of this relationship that
American and European businesses
are looking at China to provide IT and
specifically QA services as well.

Figure 14
What percentage of testers at your company are working at a nearshore or offshore location outside of
your company’s main offices?

10,000+ employees

Between 5,000 - 10,000 employees

Between 1,000 - 5,000 employees

Between 500 - 1,000 employees

Between 1 - 500 employees

■ All resources are located
within our office facilities

■ Between 1% and 10%

■ Between 11% and 25%

■ Between 26% and 50%

■ Between 51% and 75%

■ Between 76% and 100%
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Activities Assigned to Outsourcers

At the beginning of the outsourcing
movement, companies were seeking
cheaper resources to augment their internal capabilities at lower costs. With
rates at overseas outsourcing centers
rising, companies in North America
and Europe are re-evaluating both the
skill sets that are required of outsourcing providers and their activities.
Companies are increasingly looking
for contractors and third-party
service providers to possess technical
and industry-specific knowledge,
solid understanding of QA best
practices and methodologies,
and proficiency with QA tools and
metrics. Furthermore, they are no
longer looking to outsource only test
preparation and execution. Today’s
providers must offer a complete
suite of services – including testing
strategy, requirements definition,
functional and performance testing,
user acceptance testing, and security
testing (see Figure 15).
India has traditionally worked with
US-based companies and specialized
in providing testing services to the
FS sector. At the end of the recent
financial crisis, US-based financial
companies were negatively affected
and significantly downsized their
IT spend. In the near future, these
companies may not fully recover and
reach pre-crisis IT spend levels.
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To offset the possible effects of
these changes, India-based firms are
investing heavily in setting up offices
across Europe to lure a diverse mix
of companies from different regions
and sectors outside their traditional
domains. In the meantime, China
has achieved dramatic growth and
gained significant market share. We
are probably witnessing the rise of
China as a major player in the testing
outsourcing market and, increasingly,
we will see a two-way race for
dominance between India and China.

23%
of respondents indicate
that they outsource
testing strategy

20%
of respondents indicate
that they outsource
security testing

Figure 15
What type of activities do you assign to contracted and/or outsourced resources (select all
that apply)?

Development

32%

Application Design and
Architectture

25%

Performance/Load Testing

24%

Testing Strategy

23%

Security Testing

20%

Functional GUI Testing

20%

Requirements Definition

18%

Functional Non-GUI Testing

17%

User Acceptance Testing

17%
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Using the Cloud to Reduce
IT Costs and Increase Agility
In the media, we often see discussions
about the “cloud revolution.” True, the
model of deploying and consuming IT
services on the cloud infrastructure
is gaining traction, but it is more of an
evolutionary change, with an increasing number of services, technologies,
and components becoming available to
enable companies to make their IT systems more flexible, agile, and cost-efficient. Compared to last year’s survey,
the percentage of companies that are
moving at least some portion of their IT
systems to the cloud has grown by 5%.
The “cloud” as we know it today was
made possible by the advancements
of the Service-Oriented Architecture
(SOA), maturity of automation and
virtualization technologies, and the
growing demand for self-provisioning

of IT services. But perhaps the most
important factor that elevated cloud
computing to the top of many CIOs’
agendas is the need to modernize IT
infrastructure and services, reduce
complexity, cut costs, and respond
rapidly to changing business needs.
The economic decline of recent years
has had a positive impact on the
proliferation of the cloud concept.
When faced with budget cuts and
increased demand for business agility,
many IT teams were forced to take an
inventory of their assets and determine
what portion of their resources could
be freed up by reducing the amount
of hardware and infrastructure to be
managed. For IT departments, the
cloud is an opportunity to cut costs by
reducing the number of under-utilized
servers and other components.

Virtualization, standardization, and easy
scalability are the noticeable benefits
that attract IT decision-makers to cloud
computing. However, the business side
is also beginning to recognize the cloud
potential. SaaS applications attract
business users with the promise of easy
deployment, faster ramp-up, and lower
start-up costs. If the business sees an
application that fits its needs, it can sign
up and begin using the application almost instantly in the cloud environment.
Most companies have some form of selfprovisioned cloud applications running in
their lines of business – from small filesharing or video-hosting applications,
to full-featured Customer Relationship
Management (CRM) systems or complex platforms for executing marketing
campaigns and generating sales leads.
The ultimate benefit for the business is
increased agility in finding, deploying,
and adopting new lower-cost services.
The cloud is attracting organizations of
all types and sizes (see Figure 16). Large
organizations often have the resources
to invest in setting up a private cloud as
part of their IT modernization initiative,
while smaller companies use the public

Figure 16
What percentage of your applications do you expect will be hosted or migrated to the cloud over the next year?

10,000+ employees

Between 5,000 - 10,000 employees

Between 1,000 - 5,000 employees

Between 500 - 1,000 employees

Between 1 - 500 employees
■ Between 1% and 10%

■ Between 11% and 25%

■ Between 26% and 50%

■ Greater than 50%

■ We will not use the cloud
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cloud infrastructure and services to
gain a competitive edge, sidestepping
the need to build large data centers and
host and maintain their own IT systems.
Most startup companies today don’t
invest in IT infrastructure – they simply
take advantage of what is available
through the cloud; bringing their ideas
and products to market faster than
many of their larger competitors.
This statement also holds true for today’s emerging economies, despite the
fact that certain country-specific regulations can prevent companies from
freely using Internet-based services.
Countries that don’t possess an extensive IT infrastructure are choosing the
cloud over building expensive datacenters, self-provisioning and pay-per-use
over large-scale, multi-year IT projects,
and agility over complexity.

In our survey, 24% of companies in
North America and an average of 18%
of respondents from Western Europe
indicate that they still have no interest
in migrating their applications to the
cloud. In contrast, only 1% of Chinese
companies and 2% of companies in
Brazil chose not to invest in the cloud.
In fact, their plans to use the cloud
are among the most aggressive in the
world. Responses from the Chinese
companies show that 37% of companies are arranging to migrate between
11% and 25% of their applications to
the cloud in the next year, and a further
40% of IT organizations are making
arrangements to host between 26%
and 50% of their systems on the cloud
(see Figure 17).

Figure 17
What percentage of your applications do you expect will be hosted or migrated to the cloud over the next year?

Australia

Brazil

China

North America

Other Asia

Other Europe

Other Latin America

Western Europe

■ Between 1% and 10%

■ Between 11% and 25%

■ Between 26% and 50%

■ Greater than 50%

■ We will not use the cloud
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This growing popularity of the cloud is
not going to make internal IT departments obsolete. However it is likely to
increase competition between external
providers and internal IT organizations.
The business is going to compare the
cost, quality, and speed of creating a
system for their specific projects, putting more pressure on corporate IT to
optimize, automate, and become even
more efficient.
The cloud also presents another quandary for internal IT – escalating loss of
control over applications that are being
used throughout the organization.
When PCs were first introduced in the
business environment, IT responded
by setting up policies for software
downloads, application hosting, and
even access to specific web sites. The
goal was to protect the company’s IT

systems from accidentally downloaded
malware, sudden increases in traffic, or sensitive data leaking out when
employees left the company. For years,
corporate IT successfully managed the
workers’ PCs, and employees generally
followed the rules designed to protect
their company’s IT operations. However, the introduction of cloud-based
services has once again changed that
carefully crafted equilibrium. SaaSbased services can be enabled in a
matter of minutes. But what happens
when the current project owners leave
or the company gets restructured? Who
has control of the data that is stored on
the cloud? Who is responsible for integrating the data from the cloud-based
service with the rest of the company’s
IT systems? To avoid costly mistakes,
IT managers need to begin looking at
these questions now and start putting

in place the right processes to bring
harmony into the emerging world of
the cloud. The cloud is an opportunity
rather than a threat, but it needs to be
properly managed and integrated to
fully realize its potential.
It is no surprise that some companies
are not embracing the concept of the
cloud. CPRD, Public Sector, Healthcare
and Life Sciences and Manufacturing
verticals are the most reluctant, with a
higher percentage saying they will not
use the cloud (see Figure 18). Not unexpectedly, when asked about the risks
associated with using the cloud, 55%
of respondents point toward security
concerns (see Figure 19). In reality, with
the cloud, it is very difficult to differentiate between real and perceived
security issues. Clearly, many companies feel uncomfortable relinquishing

Figure 18
What percentage of your applications do you expect will be hosted or migrated to the cloud over the next year?

Consumer Products, Retail
and Distribution
Energy and Utilities

Financial Services

Healthcare and Life Sciences

High Tech

Manufacturing

Public Sector
Telecom, Media and
Entertainment
■ Between 1% and 10%

■ Between 11% and 25%

■ Between 26% and 50%

■ Greater than 50%

■ We will not use the cloud
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control of where their data is stored
and how it is managed. Some organizations have specific requirements
– such as having their data stored on a
dedicated database for instance, citing
potential vulnerabilities related to a
multi-tenant model. Other organizations – specifically in the Healthcare
industry – must comply with regulations that explicitly prescribe where
the data must be stored in the world.
Without a doubt, these policies were
put in place before IT was faced with
the global realities of cloud computing,
but it doesn’t change the fact that organizations must comply with current
country and industry laws.
The truth is that some organizations
will find that the cloud doesn’t apply to everything, and in some cases

– anything that they do. But most companies will find the way to resolve any
trust issues that may arise between
them and their cloud service providers,
and will find ways to fit the cloud into
their IT frameworks. Often, simply having a Service Level Agreement (SLA)
from a reputable provider is sufficient.
Service providers view data security
and service availability as their main
assets. Their entire business model
depends on having solid strategies
and policies in place to protect their
customers’ data and ensure systems
performance and scalability. In fact,
those policies are typically better than
the ones used internally by corporate
IT, so the general perception that
external providers are somehow less
secure than internally hosted applications is often unsubstantiated.

Figure 19
What are the greatest risks for using a cloud environment (select all that apply)?

Security

55%

Availability

31%

Performance

37%

It does not meet the expected
cost reductions

21%

Interoperability

17%

Integration with in-house IT

25%

Not customizable

13%

There are no risks as we rely
on SLAs from the cloud
service we use
Other

4%
2%
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25%

of respondents indicate
using software-as-aservice model licenses
for requirements
management

The cloud also has a great impact on
the world of quality and testing – both
for testing on the cloud and testing
of the cloud itself. Using the cloud
while testing, offers obvious benefits –
instead of installing many servers for
load and performance testing, testers
can use the elastic cloud to generate
load on their applications. Similarly, the
cloud can be used as a separate test
environment or as a pay-per-use model
for testing software applications. When
asked about the percentage of their QA
software licenses consumed through
SaaS, a quarter of all respondents say
that between 11% and 25% of their
licenses are based on usage, with a
further 21% stating that up to half
of their QA software is delivered via
SaaS. (see Figure 20). The majority of
these licenses are used for functional
(49%) and performance (48%) testing
(see Figure 21).
A much more complicated use
case is the testing of cloud-based
applications and infrastructures.
If an organization’s IT portfolio
contains a mixture of cloud-based
and internally-hosted applications,
maintaining the quality of the portfolio
becomes a combination of traditional
QA verification and the management
of contractual terms and SLAs. A QA
manager, with a portfolio containing
a cloud-based CRM system, for
example, cannot afford to test it in a
vacuum without understanding how
the provider’s security, performance,
availability, and backup procedures
might affect the entire end-to-end
business process.
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Testing the complete end-to-end
business process – as opposed to
simply validating the standalone
application functionality – had
become the focus of QA even before
the proliferation of the cloud. With the
emergence of composite applications
and SOA, it became essential to
validate not just the lowest level
of application functionality, but to
ensure that all the layers of complex
applications were working in harmony.
Testing composite applications is a
three-pronged approach. It still has
the traditional user-experience testing
element, but it also adds a servicelevel testing component below that,
and end-to-end business process
testing above it. This approach allows
testers to validate the application
infrastructure in the shared model,
as well as exercise the end-toend processes that touch multiple
applications. Shared services that are
stored in the cloud typically don’t have
interfaces on them; that requires an
entirely different approach to testing
and test automation. Additionally, all
of these components may not be ready
at the same time, requiring testers to
virtualize the downstream components
to be able to run the complete end-toend system verification.
Cloud is perhaps the biggest game
changer in the art of testing, requiring a different skill set and a different
portfolio of automation tools to successfully validate the functionality and
performance of complex applications
that are running on a shared infrastructure. Testing in the cloud is more
about managing the entire IT portfolio
of services, rather than verifying the
quality of individual systems.

Figure 20
What percentage of your company QA/testing software licenses use the Software-as-a-Service
model where you are paying based on usage?

7%

3%
30%

21%

■ 0% - We purchase our licenses
for unlimited use
■ Between 1% and 10%
■ Between 11% and 25%
■ Between 26% and 50%

14%

■ Between 51% and 75%
■ Between 76% and 100%

25%

Figure 21
In what areas of the QA function are you using the Software-as-a-Service model (select all that apply)?

Requirements Management

25%

Functional Testing

49%

Performance Testing

48%

Load Testing

23%

Security Testing

25%

Other

6%

the cloud emerges
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Application Security, HP
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Application Security –
Building Right from the Start
The emergence of new technologies
such as cloud computing, and the
growing reliance on Internet-based
applications are fueling the growing
imperative of security testing.
Security testing has long existed as a
separate testing discipline, but until
now it has been restricted to select
specialists within an organization or
to expert security testing provider
companies. Unlike functional or
performance testing, security testing
doesn’t have specific requirements
that the tester needs to verify. With
security testing, it is not always easy to
quantify what must be validated. Quite
the opposite – the purpose of security
testing is to make sure that the system
doesn’t exhibit behaviors that can be
potentially harmful or malicious. The
ultimate goal of security testing is to
verify that confidential and sensitive
information is protected from being
accessed or damaged by unauthorized
users. It is also helping to ensure
that the system’s accessibility is not
compromised and it is available for
legitimate use.
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Application security is typically viewed
as an audit and risk management
function, and different companies
place this responsibility with different
organizations. Our survey shows
that, most commonly, security is the
domain of the Information Security
group (27%), followed by QA (26%),
Operations (20%), and Engineering
(13%), although this distribution varies
widely by geography, industry, and
company size (see Figure 22). The
larger the company, the greater the
percentage of respondents who say
that they have a dedicated Information
Security team – a specialized group
of security professionals who help
design the company’s security
procedures and requirements. Over
half of respondents from China
(54%) and nearly half from Brazil
(44%) say that the primary owner of
application security at their companies
is Information Security. In contrast,
respondents from North America (25%)
state that they rely equally on QA and
Information Security, followed closely
by Operations (21%).
This suggests that, perhaps in more
mature markets, security testing
is becoming a more mainstream
discipline that is being incorporated
into the application lifecycle. The
question about security ownership
also highlights the differences in
security attitudes among various
industries. One in five respondents
in the CPRD vertical states that
application security has no primary
owner in their organization –
suggesting that the CPRD industry
may not be paying enough attention
to security testing. This is consistent
with our other industry findings: for
example, retailers often prefer to bring
new applications to market faster,
rather than focus on thorough testing
and security validation.

Figure 22
Who is primarily responsible for ensuring that your applications are secure?

Information Security

27%

Quality Assurance

26%

Operations

20%

Engineering

13%

No primary owner

12%

Other

2%

Figure 23
What is the biggest challenge to doing security testing and auditing during QA (select all that apply)?

Development will not engage/respond to
fix security issues that we find

39%

Security team not willing to give up
control of security testing/audits

35%

We do not possess the tools and skill
sets necessary in QA

31%

Cannot get organizational support to take
on secirity testing during QA
Other

16%
5%

security testing
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The two factors that are slowly beginning to change the attitude of
businesses toward security testing are government regulations and
high-profile security breaches and failures.

Unfortunately, even companies
that have a dedicated Information
Security team don’t always follow their
recommendations. The processes
designed by security specialists are
often overlooked by development and
operations teams, and management
doesn’t see it as a priority, so
security practices are neither funded
nor enforced. Ideally, application
security should be built into the
core of the application, however, in
reality, development teams are not
usually focused on building secure
applications from the start, making the
job of identifying vulnerabilities and
patching potential threats significantly
harder downstream. Our survey also
finds that there is a significant lack
of communication and cooperation
among different teams involved in
security testing. Over a third (39%) of
respondents indicate that developers
are not responsive enough when
it comes to fixing security issues
uncovered by QA and other teams,
while an additional third (35%) suggest
that their security teams are not
willing to give up control of security
testing and audit functions. The third
most common challenge of security
testing is the lack of skills and tools
required to perform security audits,
which potentially indicates that there
is insufficient management support for
this activity (see Figure 23).
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Most commonly, organizations spend
their security funds on network
security. Since the introduction of the
first corporate networks, companies
have been aware of the potential
security issues – unauthorized access,
denial-of-service attacks, and other
malicious activities aimed at their
networks. Over time, firewalls were
invented, standards introduced, and
now most companies automatically
assume the safest settings when they
build their networks.
Application security, on the other
hand, is a lot less mature. Undoubtedly, it will continue to develop and
grow in coming years, but at this point,
it is still a very young discipline, and
application security testing often lacks
common goals, standards, and tools. In
our survey, very few respondents admit
that they are engaged in automated
dynamic (6%) or static (10%) security
testing. Most companies perform an
application security audit by Information Security teams (42%) or have
manual source code reviews (21%).
The two factors that are slowly beginning to change the attitude of businesses toward security testing are
government regulations and high
profile security breaches and failures.
With companies of all types doing more
business over the Internet, governments and industry authorities are creating new regulations around security,
privacy, and data protection. These
standards are designed to encourage
companies to protect consumer data,
and security testing is the way that
businesses can prove that they have
the right protections in place.

In the survey, less than one in five
respondents say that regulations have
no impact on their security testing budgets. Over a third of respondents (34%)
suggest that less than a quarter of their
security testing budgets are dictated by
regulatory compliance requirements,
with a further 31% saying that between
26% and 50% of the money allocated
to security testing is directly correlated
with the need to comply with government requirements (see Figure 24).
This number varies greatly by country
and industry, which is not surprising
given specific regulations for different regions and verticals. For example,
once again, respondents from CPRD
companies state that a third (33%) of
their security budgets are completely
independent of any regulations, while
26% of companies in the Healthcare
and Life Sciences sector indicate that

more than half of their security testing
money is set aside to satisfy strict government and industry requirements.
Naturally, highly publicized security
failures often act as “wake-up calls”
for companies to enhance their
security testing practices. There
seems to be a constant race between
hackers looking for new ways to break
through application security barriers
and corporate security professionals
who are always on the look-out for
vulnerabilities and threats. As new
technologies and applications enter
the market, there will always be new
potential security problems. If these
problems are discovered by the
attackers first, they are likely to attract
a lot of media attention, causing
corporate IT to spring into action. If,
on the other hand, these weaknesses

Figure 24
What percentage of your application security budget is motivated by
regulatory compliance requirements?

6%
11%

31%

18%

34%

■
■
■
■
■

are found by security professionals,
they will be documented in industry
publications and websites, putting
corporate security one step ahead in
this never-ending race.
Security testing is an evolving
discipline. Just a few years ago, it
would have been acceptable to focus
solely on finding vulnerabilities in
existing applications and patching
them to remedy any potential
problems. But this approach can
no longer keep up with the pace
of innovation among the attacker
and hacker communities. The only
guaranteed way to ensure that
applications are secure is to build
security into the entire development
process, including requirements,
design, and code, and to develop
IT systems to the highest security
standards from the start.
If the complete application lifecycle
is managed with security in mind,
there is less chance that anything
can go wrong. If, on the other hand,
QA treats security testing as only an
audit function, they are just looking
at the latest known threats – and the
attackers may already be ahead of
them. Security testing used to be just
about testing and auditing. Today, it is
about remediating potential problems
and building applications securely
from the start.

None
Between 1% and 25%
Between 26% and 50%
Between 51% and 75%
Between 76% and 100%

security testing
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Consumer
Products, Retail,
and Distribution

The Consumer Drives
Technology Innovation
By Brian Girouard, Leader, Global Consumer Products, Retail
& Distribution Sector, Capgemini and Norbert Jansen, Project
Center Testing Manager, Capgemini

The Consumer Products, Retail, and Distribution (CPRD)
sector represents a large and diverse group of companies
including consumer products manufacturers, retailers,
distributors (such as logistics companies, postal systems,
trucking), and transportation (including airlines, airports,
rail operators, etc.) Clearly, organizations in each of these
sub-sectors have their distinct technology needs, but they
are all part of the broader consumer supply chain and
therefore share a close connection to the end-user.
Technology is critical at every step of the consumer products supply chain. Sophisticated IT systems help today’s
companies develop new offerings and bring them to market,
manufacture the right amounts of merchandize, deliver the
goods to the correct place, make timely business decisions,
analyze large amounts of data, and run retail outlets.
Retailers rely heavily on technology and automation to keep
their operations running smoothly and cost-efficiently. Additionally, the technological connections between suppliers
and retailers are increasing dramatically, as more sales,
shipping, promotion, demand, and inventory data is shared
between trading partners. CPRD, however, is an industry
with very low margins. Most retailers, for example, operate
with margins between 1% and 3% and rely heavily on high
sales volumes. Therefore, it is difficult for these companies
to allocate substantial resources for investment in new
technologies, especially when there’s no immediate and
substantial return on investment (ROI).
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But ultimately, in this industry, technology innovation is
driven by the consumer. Retailers are selling a larger percentage of their products online. Consumers can access online stores using computers, smartphones, tablet devices,
and kiosks. They use specially designed applications and
social media sites to compare prices and make purchasing
decisions. This type of consumer behavior forces retailers to
become more innovative and use technology to compete for
customers’ attention. It presents a considerable challenge
to this already extremely cost-conscious and low-margin
industry. Most retail companies can’t afford to spend more
than 1% or 2% of their operating budgets on IT. But without
additional investment in mobile and Internet technologies,
retailers lose their competitive edge. In today’s world of the
technology-savvy consumer, smaller retailers often lose
the battle because they are unable to compete with the
larger players on IT spending and technology innovation.
Traditionally, most CPRD companies relied on custom
IT systems to support their unique business processes.
Naturally, over the years, this approach has created a
cluttered IT landscape with a large number of scattered
applications – many at the end of their useful life, and too
outdated to be integrated with modern technologies and
platforms. Today, many IT organizations have embarked
on the modernization journey and are adopting a range of
packaged systems – such as Enterprise Resource Planning
(ERP), Supply Chain Management (SCM), Transportation/
Logistics, Workforce Management, Merchandising, Product
Lifecycle Management (PLM), CRM, ecommerce, and BI.
However, overall the IT landscape in the CPRD industry
remains very complex. Even companies who choose to
adopt packaged solutions tend to heavily customize and
localize their systems, making it harder to keep IT
simplified, centralized, and streamlined.
This extensive customization and integration of the new
packaged enterprise applications with the old legacy
systems often presents quality challenges. It is essential
that these interfaces and custom reports be carefully
tested throughout the application lifecycle. An interesting
dynamic that is specific to this sector is the fact that most
retailers will not introduce new software releases into their
production environment during their peak selling seasons
such as the holidays, back-to-school, etc. This creates a
need for tight scheduling of testing and moving software
into production. If a window is missed, it can delay the
application “go-live” date by months.
Unfortunately, in an industry with such low margins, quality is not always seen as the top IT priority. Retailers are
lagging behind other sectors in adopting new technologies
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and security awareness. They often see data security and
integrity as the domain of the other vendors that they interface with – such as credit card companies – and are very
conservative when it comes to spending money on security
validation and other types of application testing.
However, as retailers become more sophisticated in their
interaction with the consumer and more reliant on data and
analytics, their attitude toward software quality is beginning
to change. Over a third of the survey respondents (35%) in
the CPRD sector say that their QA budgets have increased
over the past two years, with a further 28% stating that
their budgets for application quality have stayed the same
(see Figure 25).
Overall, it is consumer behavior that fuels innovation in the
CPRD industry. The margins are unlikely to change and, to
stay competitive, companies have to explore new technologies and come up with different, highly innovative ways to
attract the price-conscious consumer. Investing in modern
technologies is not a guarantee of success or increase in
market share, but failure to adopt the latest trends in mobile
and Internet commerce and modernize their BI applications
is simply not an option.

figure 25
How has the percentage of budget allocated for the testing function (including testing
processes, tools, and resource costs) changed over the last TWO years?

Increased significantly

4%

Increased slightly

31%

Stayed the same

28%

Decreased slightly

9%

Decreased significantly

4%

We don’t have a dedicated
budget for testing

23%

sector analysis

49

energy and utilities

These changes create a challenge for utility IT departments.
On the one hand, they need to continue to develop applications to support new customer interaction models and leverage up-and-coming technologies. On the other hand, as a
result of regulatory or competitive market pressures, many
Utilities companies have experienced significant cutbacks in
their operational costs, and specifically in their IT budgets.
As customer service has become a competitive differentiator,
providers have invested in a range of new systems to improve
and streamline their customer and operational processes.
Furthermore, in an effort to cut costs, energy companies
have opted for fewer application customizations to help
ensure easier maintenance and future upgrades.

Competition – a Major Driver
for New Business Models
By Jan de Jong, Management Consultant, Sogeti;
Peter W Harris, Vice President, Smart Energy Services Europe, Capgemini; and Steve Harris, Global Smart Energy
Services, Head of Smart Home Services, Capgemini

The Utilities sector is still at the heart of a major structural
transformation. Over a decade ago, the UK, the Nordic
Region, Continental Europe, and Australasia started the
liberalization of, first, the electricity and then gas markets,
essentially giving consumers the power to choose their
energy retailers. Subsequently, the US has taken steps
towards deregulation and the introduction of wholesale and
retail competition, on a state-by-state basis. While each
region works out its own path, the general momentum is
towards multi-utility supply liberalization.
Privatization, deregulation, and the unbundling of previously
vertically integrated supply chain resulted in competitive
markets, in which energy suppliers have had to focus on
improving customer retention and acquisition, as well as on
increasing revenues. This, of course, has driven innovation
in products and services, as well as improvements in
the customer experience. The need to reduce carbon
consumption has led to rapid innovation in renewable
technologies and the deployment of distributed and micro
generation. Together with the desire to improve operational
efficiencies, this is driving the use of smart meters and
smart grids. From the consumer perspective, smart homes
will lead to even more rapid innovation in products and
services, and is likely to stimulate energy suppliers to
collaborate more closely with partners from other sectors,
such as telecommunications, security, etc.
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From a testing and QA perspective, this has more recently
led to a greater focus on application standardization and
the homogenization of the quality processes through the
establishment of the TCOE. More companies in the Energy
and Utilities sector say that they are planning to implement
a TCOE than any other industry in our survey. Nearly threequarters (74%) of surveyed energy companies state that
they have either started rolling out a TCOE or have plans to
do so within the next two years.
Standardization is just one example of cost-cutting initiatives by energy companies. In the atmosphere of high
competition and low margins, providers at every level have to
find ways to reduce spending without compromising application quality. Many turn to lower-cost outsourced partners,
which allow them to focus on their core business and innovation, while entrusting a portion of their application development and QA function to third-party providers. Our survey
has found that the Energy and Utilities sector is the highest
user of the outsourced application testing services. An overwhelming majority (85%) of Energy and Utilities respondents
indicate that they rely on external service providers for their
QA operations. Furthermore, 18% of surveyed companies in
this sector say that over half of their testers are contractors
and third-party vendors. This, too, represents the highest
number among all verticals.
Often companies outsource large portions of the application
implementation, maintenance, and testing effort. Energy
and Utility companies also appear more confident having
their testers situated in either nearshore or offshore locations. The favored location for outsourcing service providers
is nearshore (33%), followed very closely by China (30%).
This is the only industry where China is preferred over co-location of resources. China has made enormous investments
in alternative energies; initiatives such as Smart City are
among the most important government programs; and many
of the leading solar and wind energy providers are based
in China. Chinese companies are behind many of the latest
innovations and cutting-edge Research and Development
(R&D), and the country is also one of the largest consumers

energy and utilities

of green energy in the world. These factors have undoubtedly put China in a very positive light for Energy companies
around the globe, and perhaps explain their strong preference in outsourcing their IT functions to Chinese providers
(see Figure 26).
We expect that the trends for outsourcing and standardizing
on applications and quality models are going to increase in
the future – especially as, over the next 10 years, we will see
huge investment and growth in the use of smart technologies. Smart metering and smart grids rely on hardware and
sophisticated communications which must function under
a wide range of geographical and environmental conditions. Optimizing solutions and minimizing deployment
risks across entire networks requires highly structured and
exhaustive testing programs.
Smart home, for example, brings further challenges as
suppliers find ways to help consumers manage energy
consumption at home. The lack of standards for home

area networks, the range of in-home technologies (meters,
displays, gateways, sensors, smart appliances, etc.) and
the range of types of building make it difficult to deploy
solutions that work easily. This is compounded by the need
to offer different in-home solutions for different customer
segments. Again, stringent testing in the lab and in the
field is essential. Meters, grids, homes, and other buildings
must be seamlessly connected to one another – and to
the Utility’s operational and customer systems – to enable
uninterrupted data flows throughout the entire value chain.
It is essential that there are robust, fault-free IT systems
and processes in place to support this transformation.
Analysts also predict that the concept of the smart grid will
attract new start-up companies to the market, further increasing competition and heightening demand for innovative
products and services. In this dynamic market, IT applications are going to continue to play a significant role, and application quality will remain a key focus of IT management.

Figure 26
What would be your ideal geographical location to contract and/or outsource your testing activities (select
all that apply)

Nearshore within my country
or continent

33%

China

30%

Prefer contractors co-located
with my employees

29%

South East Asia (Malaysia,
Philippines, etc)

15%

South America/Latin America

11%

Eastern Europe

10%

Australia

9%

India

7%

Africa

5%
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financial services

Focus on Growth for Top-line
and Bottom-line Benefit
By Govindarajan Muthukrishnan, Global Financial Services
and Rightshore® Testing Practice Leader, Capgemini and
Nikhil Joshi, North American Banking Testing Practice
Leader, Capgemini

The Financial Services industry has gone through a major
shake-up in recent years. While previous fiscal crises
may have been more localized and restricted to specific
verticals, the recent economic decline was clearly felt
across all geographies and industries. The near-collapse of
the capital markets impacted banks, insurance providers,
lenders, and all other sectors in this tightly interconnected
industry. With the markets beginning to stabilize, all parts
of the Financial Services industry are focusing on growth.
Banks and credit card providers are looking at increasing
revenue by introducing more products and engaging
customers through new channels – such as mobile, Internet,
and social media. Insurance companies are enhancing
their IT systems and launching new programs to increase
customer trust and loyalty. Payment service providers are
investing in technology to bring new products to market and
improving reliability and performance. Finally, the capital
markets around the world are focusing on growth through
acquisitions and streamlining their existing offerings.
A growing number of Financial Services companies now
call themselves technology companies – as their products
and applications rely heavily on IT. The business criticality
of IT differs by sub-sector – for example, most insurance
providers are still driven by customer service and cost,
while trading portals cannot exist without a complex and
sophisticated technology infrastructure. As the industry
recovers, companies aim to direct their IT investment
toward innovation – driven by competition and customer
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demand. However, a portion of IT funds still has to be
directed towards “non-discretionary” areas – such as
security and compliance. Our survey of Financial Services IT
professionals shows that over a third (35%) of companies in
this sector allocate between 26% and 50% of their security
budget to satisfying regulatory requirements, with a
further 20% investing over half of their security budget into
compliance-related projects (see Figure 27).
Large banks and insurance companies, especially in
North America and Western Europe, have traditionally
invested in building complex, customized systems. As
a result, more companies in North America and Europe
have established in-house QA organizations with mature
quality methodologies and processes. Counterparts in Asia
Pacific and other emerging markets are learning from the
experience of these technology pioneers and, conversely,
are relying primarily on highly standardized packaged
applications, focusing more on program management,
change control, and integrations.

Figure 27
What percentage of your application security
budget is motivated by regulatory compliance
requirements?

15%
30%

5%

15%

35%

■
■
■
■
■

Between 1% and 25%
Between 26% and 50%
Between 51% and 75%
Between 76% and 100%
None

financial services

Financial Services organizations in North America and Western Europe now find themselves dealing with an application
landscape that is too complex to maintain, integrate with
modern IT platforms, or change, but too costly to replace.
Old technologies are also unable to provide the functionality required to support the new, modern ways of interacting
with the consumer – such as mobile banking and payments.
Consequently, even the most mature banks, insurers, and
payment service providers are actively engaging in modernization initiatives, aiming to simplify, standardize, and
consolidate their IT systems.
Reducing the complexity of the IT landscape also means
streamlining quality management functions. While only 1%
of survey respondents say that they have a fully operational
TCOE, one in four respondents (27%) suggest that their
companies are planning to develop an internal TCOE within
two years, and an additional 20% have plans to use a thirdparty company to consolidate their QA function.
Outsourcing quality management is familiar territory for
Financial Services companies, helping to reduce costs.
Nearly three-quarters (73%) of respondents say that their
companies use contractors or outsourced third-party
testers. North American companies are the highest users
of outsourced testing services and prefer to place their
contracts with providers in China, India, and Eastern
Europe. European organizations prefer co-location and
nearshore vendors, thus taking less advantage of the costsaving opportunity.
Financial institutions are also embracing new ways of
deploying and consuming IT services. Cloud computing has
evolved to be more than a buzzword in the world of financial
services, with smaller organizations such as community
banks and credit unions choosing SaaS and cloud-based
applications over having to build and maintain their own
data centers. Larger organizations with greater IT budgets
prefer to invest in private cloud infrastructure citing security
and data integrity concerns. Overall, only 16% of survey
respondents say that they are not interested in migrating
their applications to the cloud. Over half (58%) of Financial
Services respondents state that they intend to move
between 11% and 50% of their applications to the cloud
environment, with a further 11% suggesting that more than
half of all their IT systems will be in the cloud over the next
year (see Figure 28).

Financial Services QA teams now consist of business
analysts, technical architects, and testing specialists who
are responsible for the strategy, planning, and execution
of the QA function. Similar to other verticals, the goal of
IT in Financial Services companies is to align closely with
the business and deliver applications that meet business
requirements and keep key processes running reliably and
without interruption. Financial services companies regard
application quality as essential to their operations and to
the user experience. The commitment to quality is apparent
in the survey results — with 41% of survey respondents
saying that their QA budgets have increased over the last
two years and an additional 35% stating that their budgets
have stayed the same despite the recession. As financial
markets continue to recover, we expect to see continued
commitment to quality, modernization, and innovation.

Figure 28
What percentage of testers at your company are
contractors and/or outsourced to a 3rd party
vendor?

16%

15%

11%

32%
26%

■
■
■
■
■

Between 1% and 10%
Between 11% and 25%
Between 26% and 50%
Greater than 50%
Will not use the cloud

sector analysis

53

Healthcare and
Life Sciences

Using Technology to Support
Innovation and Cost Savings
By Yves Dène, Quality and Compliance Advisor, Sogeti and
Anne Kerckx, Quality and Compliance Advisor, Sogeti

The Healthcare and Life Sciences sector includes
companies in the Pharmaceutical industry such as R&D,
operations and production facilities, medical device
manufacturers, as well as stakeholders in the public
health sector. The industry itself is highly competitive,
and the current state of IT investment clearly reflects
this. The complexities associated with bringing new
medicines or devices to market create a tremendous cost
overhead. Today, IT plays a critical part in every aspect of
the Pharmaceutical industry’s operations, and Healthcare
companies remain on the cutting edge of the technological
innovation. During the economic downturn, Pharmaceutical
companies were forced to curb their IT budgets, but
not investing in information technology is simply not
an acceptable alternative. To remain at the forefront of
innovation, Healthcare businesses are finding ways to do
more with less.
Today, many of the large Pharmaceutical companies are
taking inventory of their IT systems as they are attempting
to globalize and standardize their IT portfolios. They are
working on reducing the number of applications as a
measure to reduce costs. This, however, is proving to be an
exceptionally difficult exercise. Naturally, it is hard to find
packaged applications that provide the exact functionality
that custom systems were precision-built to support.
Additionally, most Pharmaceutical companies have multiple
subsidiaries around the world that are used to their own,
specific ways of working, and it is not easy to consolidate a
large number of older, heavily customized applications into
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a single standardized system. Application modernization
initiatives also require large initial investments, and by the
time the new global system is operational, it can consume
considerable IT resources. Plus, there is no guarantee that
all divisions of the company will be aligned with the global
requirements and will be successful in overcoming inertia
and resistance to change.
Despite the large investment required for modernization
and the obvious challenges, application consolidation and
modernization are a necessity for today’s Pharmaceutical
companies. Their operations and processes are becoming
more globalized; take, for example, the process of clinical
trials. Traditionally, clinical trials took place close to the
company’s facilities, but the cost of running these complex
programs locally has escalated so dramatically in recent
years, that companies are increasingly looking to move parts
of, or even the entire process, offshore – to locations such
as China or India. In order to support this migration, pharmaceutical companies need modern IT infrastructure capable of
handling sensitive data in a timely, secure, and cost-efficient
manner. As a result, even in times of recession, making
investments in centralized, consolidated and updated IT
systems is absolutely critical for Healthcare businesses.
Quality is considered one of the most important factors in
the Healthcare industry. Application functionality, usability,
and performance are essential to the core operations of
Healthcare companies, but even more critical are data
integrity, availability, and security. One of the fundamental
requirements of the Pharmaceutical industry is to
ensure that computerized systems provide reliable data.
Data integrity lies in the core of the regulations issued
by government bodies such as the US Food and Drug
Administration (FDA) or the European Medicines Agency
(EMA), and company policies around data security are
subject to local government and industry reviews and audits.
Similar to the Financial Services industry, where even a small
discrepancy in each individual transaction can add up to
large errors, even minor inconsistencies in pharmaceutical
data can skew the results of a clinical trial or other important
events. More importantly, data errors in the Pharmaceutical
industry can have a catastrophic impact on people’s lives
– with patients not receiving the right treatment or even
harming people in the worst-case scenario.
Detailed guidelines govern all aspects of data security in the
Pharmaceutical industry. Specific regulations such as FDA
21 CFR Part 11 or EU Annex 11 are designed to address the
issue of electronic records and electronic signatures used
in critical computerized systems. Our survey confirms that
most pharmaceutical companies have adopted a lifecycle
approach to application and data security where security
is addressed throughout the system design, development,
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and QA phases (see Figure 29). Working in a regulated
environment places additional demands on QA skill sets. In
addition to knowledge of applications, platforms, and quality
tools and practices, QA team members are required to have
domain expertise and experience in regulatory compliance.
Data security and integrity concerns also play a key role
in selecting new technologies – such as cloud computing.
Although a majority (81%) of survey respondents state that
at least some of their applications are on their way to being
migrated to the cloud within the next two years, security
is listed as the number one risk for using the cloud. Given
the sensitive nature of some of the information handled by
Healthcare companies, we expect that the systems being
moved to the cloud will mostly be ERP packages supporting
Logistics, Human Resources, or Finance functions. The
most mission-critical production applications such as the
IT systems that control core manufacturing processes are
unlikely to be hosted in a cloud environment. Similarly, any
information containing patient data is almost certainly going
to remain housed within on-premise data centers due to
country-specific privacy regulations.

One area that is likely to benefit from cloud technologies
is application testing. The majority of surveyed
pharmaceutical companies (73%) say that they use external
contractors or third-party vendors for QA-related activities.
Nearly two thirds of Healthcare survey respondents indicate
that a portion of their testers are working in a nearshore or
offshore facility. Having testing environments available on
the cloud and using SaaS-based testing software licenses
can significantly improve collaboration between the
offshore providers and in-house project teams.
As the economic situation continues to improve, the level
of IT investment among Healthcare companies will improve,
as well. However, the new wave of spending will no longer
be intended for maintaining a company’s complex legacy
applications. Pharmaceuticals will instead direct their
IT resources to support innovation, modernization, and
globalization. Application quality, security, and compliance
will continue to be important disciplines for this sector
due to the sensitive and highly regulated nature of their
business, and Healthcare companies will always look for
new ways to increase the efficiency of their QA operations.

Figure 29
In what phases of the application lifecycle do you actively participate in application security assurance
activities (select all that apply)?

Requirements Definition

38%

Deployment Staging

30%

Quality Assurance

49%

Development/Coding

44%

Design

47%

Production

16%
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high tech
High Tech companies began a period of slower spending
even before the recession, and today, as the economy
continues to improve, there is a definite backlog of projects
that haven’t been funded. The difference, however, is that
High Tech companies are not planning to simply pick up
where they left off. Over the years, business needs have
changed and new technology solutions emerged, so it is fair
to say that High Tech companies are entering a period of reevaluating their IT priorities and realigning IT resources with
the changing needs of the business.

Re-evaluating Priorities and
Realigning with the Business
By Peter Khoury, Vice President, High Tech leader for the
West US and Jean-Pierre Hervé, National Testing Manager,
High Tech, Sogeti

Capgemini’s High Tech sector combines a diverse group of
companies involved in computers and peripherals, consumer
electronics, printing and imaging, telecommunications
equipment, software and services and semiconductors.

While High Tech is among the fastest-changing industries
in the world, the biggest shift in recent years has been in
how consumer technology companies handle relationships
with their channels and customers. Fierce competition
compels technology companies to create distinct marketing
messaging and programs for each of their target segments
and keep a laser-sharp focus on the effectiveness and
results of those campaigns. As a result, we see increased
investment in IT systems that help improve customer
interactions and track the success of marketing and sales
programs. There has also been renewed focus on mobile
technologies, as consumers expect to conduct more
business using their smartphones and tablet devices.

figure 30
What are your company’s plans to create a standardized/industrialized testing center of excellence (TCOE)?

In-house TCOE is fully operational

56

17%

In-house TCOE started within last 2
years, but not yet fully operational

5%

Plan to use a third-party company
with a TCOE capability

8%

Plan to develop internally managed
TCOE within next 2 years

24%

No plans in place

46%
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Not surprisingly, applications that are directly interfacing
with the consumer are getting the most attention when it
comes to QA. High Tech companies have always raised a
higher bar to the quality of their internal applications than
most other sectors. At their heart, technology companies
are typically engineering venues, and quality standards and
frameworks are ingrained in their operations. Many High
Tech companies follow established frameworks such as
the Information Technology Infrastructure Library (ITIL) as
guidance for their application development, testing, and
operations. The survey findings confirm that companies
in the High Tech sector are ahead of all other industries in
establishing a standardized, centralized quality process.
An overwhelming 17% of respondents from high-tech
companies say that they are running a fully operational
TCOE. This is more than five times greater than all other
sectors, where an average number of established TCOEs
are around 3% (see Figure 30).
While other sectors prefer to outsource a substantial part
of their QA function to external contractors and third-party
service providers, technology companies often choose
to keep their QA expertise and resources in-house. The
survey results show that as much as 35% of the High Tech
sector respondents are reluctant to use the services of
external QA providers. In fact, technology companies were
among the earliest adopters of outsourcing practices. They
were engaging with vendors in India and other offshore
locations long before many of the other industry sectors.
Today, the approach of High Tech companies to outsourcing
has matured and they can use their past experiences to
determine the right mix of internal and external resources
for each specific task. Many technology companies have
realized that there’s great value in maintaining internal
expertise and standards around application quality. While
they may be willing to outsource some aspects of testing,
maintaining the standards and governance around the
QA process and the relationship with outsourced service
providers is viewed as an internal function (see Figure 31).
The same element of industry maturity explains why High
Tech companies are ahead of several sectors in migrating
their applications to the cloud. Over half of our survey respondents (56%) suggest that they plan to migrate between
11% and 50% of their applications to the cloud, while an
additional 13% say that they will move more than half of
their applications to the cloud infrastructure. Technology
vendors are very familiar with the concept of service delivery
through shared networks, and have been among the earliest

adopters of cloud computing. Technology companies are
well positioned to judge the relevance of these technologies
to their business models and the appropriateness of which
applications are best suited to be used in the cloud.
As profits increase and IT spending grows, we expect High
Tech companies to continue investing in applications and
platforms that will help them to better respond to the
changing business needs and streamline their interactions
with the customer. These companies have always been
among the earliest adopters of emerging technologies and
business practices. Today, they have reached the level of
maturity that helps them make the right decisions on what
innovations and trends are the most promising to deliver
value to the business.

Figure 31
What percentage of testers at your company are
contractors and/or outsourced to a 3rd party
vendor?

19%

35%

17%

3%

10%

■
■
■
■
■
■

16%

Between 1% and 10%
Between 11% and 25%
Between 26% and 50%
Between 51% and 75%
Between 76% and 100%
We do not use contractors
or outsource testing
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manufacturing

Lessons Learned from
the Recession
By Nick Gill, Vice President, Global Manufacturing
Sector Leader, Capgemini

The Manufacturing sector represents a diverse set of companies. Our focus for software testing in this sector includes
primarily automotive and aerospace industries; defense
and high-tech manufacturing; and the builders of industrial
equipment and heavy machinery. These companies represent
the most technology-intensive area of manufacturing, and
highlight new and emerging trends in IT spending and QA.
For decades, manufacturing has relied heavily on technology for production processes, and today IT systems have
become essential to virtually every aspect of the product
lifecycle. Even the products themselves are becoming more
and more software-centric. Take a car for instance – two decades ago, most of its value would have been in its parts and
the metal of which it was made. Today, nearly half the value
is the software that runs most of the car’s essential systems.
Along with the other verticals, the Manufacturing sector is
in the midst of a digital transformation. Production facilities
now have more technology and fewer people. Paper-based
design and prototyping processes are giving way to digital
information that becomes the foundation of the manufacturing process. The different stages of the product lifecycle are
now tightly linked together, and the digital information from
engineering and manufacturing continues to carry through
to the after-sales and services areas, with software systems
precisely managing and storing all the relevant data.
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The manufacturing value chain begins with R&D and engineering, followed by manufacturing, distribution, supply
chain, marketing and sales, and, of course, services. Additionally, like all companies, manufacturers have a variety
of essential supporting functions such as Finance and HR.
Today’s manufacturing companies spend money on the two
ends of their value chain: increasing innovation on the R&D
side, and reaching out to new markets and new customers
on the marketing, sales, and services side.
The recent economic downturn has had a profound effect
on the entire Manufacturing sector. IT spending declined
sharply, and companies were forced to stop most discretionary contracts and just focus on running the business the best
they could to get through rough times. When the economy
started showing signs of recovery in late 2009, many Manufacturing companies chose not to return to the old days of
spending large amounts on application maintenance, and
opted to take a fresh look at their application portfolios.
Through application retirement, consolidation, standardization, and virtualization, IT could significantly reduce its maintenance expenses and free up the resources to invest
in innovation and forward-looking projects.
Application modernization is quickly becoming one of the
top IT initiatives in nearly every Manufacturing company.
Many IT departments are choosing to consolidate their HR,
Finance, and other supporting functions into centralized
ERP systems. Some of the lighter, less complex manufacturers are also embracing ERP systems for their supply chain
management. Naturally, the more complex manufacturers
– such as aerospace, aeronautics or automotive – with their
sophisticated processes, still continue to rely on complicated, custom legacy systems. But as companies gradually return to the pre-recession levels of IT spending and
continue to expand into new geographies and new product
lines, they will move to more centralized, harmonized, and
standards-based IT systems.
A similar trend can be observed in application quality.
Manufacturers are moving towards establishing TCOE at a
faster pace than any other industry – except Technology (a
sector that in fact also includes high-tech manufacturing
companies). Seven percent of our Manufacturing sector survey respondents indicate that they have a fully operational
in-house TCOE, and a further 8% say they have started
building a TCOE, but it is not yet working at full capacity.
These findings demonstrate the mature position of manufacturing companies with respect to industrialization and
higher quality standards compared to other verticals.

manufacturing

In fact, IT across all industries has borrowed many concepts
and methodologies from manufacturing. The most commonly used software quality standards and practices such as
Six Sigma and Total Quality Management (TQM) have been
influenced by the factory processes. Today, Manufacturing
companies are among the strongest supporters of quality frameworks and consistently measure quality metrics
across the entire company.
Another familiar concept to manufacturers worldwide is
the outsourcing of factories and Manufacturing centers in
order to leverage economies of scale and available skilled
labor in lower-cost geographies. Our survey shows that
Manufacturing companies are comfortable with the concept
of QA outsourcing, with 50% of the respondents saying that
between 11% and 50% of their testers are contractors or
outsourced third-party vendors, and a further 7% indicating
that between half and all of their testers are not part of the
in-house QA group.

Similar to other industries, Manufacturing companies prefer
co-location of resources, but unlike other sectors where
India dominates as the leading offshore location of QA, China
leads in the Manufacturing industry. The first preference for
outsourcing is nearshore within the Manufacturer’s country
or continent (33%). The second preference is a close split between co-location (25%) and outsourcing to China (22%). This
comes as no surprise, as manufacturers are accustomed to
partnering with providers in China, which has essentially become the manufacturing center of the world (see Figure 32).
Manufacturers view China as a business partner. In addition
to being a trusted “buy from” country, China is quickly emerging as a lucrative “sell to” market. Many companies in the
Manufacturing sector are moving their entire IT operations to
China in order to stay ahead of this promising opportunity.

Figure 32
What would be your ideal geographical location to contract and/or outsource your testing activities (select
all that apply)?

Nearshore within my country
or continent

33%

Prefer contractors co-located
with my employees

25%

China

22%

Eastern Europe

15%

India

15%

Australia

9%

South East Asia (Malaysia,
Philippines, etc)

6%

South America/Latin America

4%

Africa

2%

Other location

2%
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public sector

The Perfect Storm for QA
By Bob Scott, VP Business Development, Global Testing
Services, Capgemini; Stanislas Cozon, Managing Director,
Global Public Sector, Capgemini; and Nancy Meiers, Director
of IV&V, N.A. Public Sector, Capgemini

The global Public Sector is comprised of multiple domain
areas, including tax, welfare/social care, public security,
public healthcare, defense logistics, local, regional and
national government, and a variety of other government
branches and organizations. Similar to their counterparts in
the private sector, public services organizations rely heavily
on technology to automate and streamline their back-office
operations, as well as provide efficient means to better
interact with citizens.
The recent economic decline has put Public Sector IT in the
spotlight. With tight budgets and a growing public demand
for innovation and efficiency, governments around the globe
are forced to reevaluate their application and infrastructure
portfolios to find ways to reduce costs and modernize their
operations. Simply put, governments do not have either
unlimited funds or public support to continue running old,
obsolete IT systems or to make unrestrained infrastructure
investments.
As an example of the issues facing the Public Sector globally,
the February 2011 US Federal Cloud Computing Strategy
report indicates that the US Federal Government’s current
IT environment is characterized by low asset utilization,
fragmented demand for resources, duplicative systems,
environments that are difficult to manage, and long procurement lead times. It specifically states that these inefficiencies negatively impact the Federal Government’s ability to
serve the American public and must be remedied.2

2

Nevertheless, despite budget constraints, governments
worldwide must continue to invest in IT. New policies,
changes in current regulations, requirements for better
information sharing between departments, and citizens’
demands for faster, more convenient interactions with their
local and central governments fuel the need for further
IT investment. In addition to underutilized data center
resources and many outdated legacy systems, governments
would like to have the capacity to provide their citizens with
the same level of online interaction as the private sector. In
countries where people enjoy the ease of online shopping,
banking, payments, and customer service, having to wait at
public offices, make numerous phone calls, or mail hardcopy papers is a noticeable inconvenience.
Many Public Sector organizations around the world are now
aiming to change this pattern by investing in technologies
such as cloud computing to:

Modernize, restructure, and renew their IT infrastructure,
platforms and applications

Increase returns on their investments

Provide citizens with an easier way to engage with their
public service organizations
Our survey confirms that many of the Public Sector respondents have plans to host or migrate some portion of their
applications on to the cloud. Nearly half (46%) of respondents say that they are planning to move between 11% and
50% of their applications to the cloud environment, while an
additional 8% state that their organizations will be migrating
over half of all applications to the cloud (see Figure 33).
Naturally, not all government applications will become the
domain of the public cloud infrastructure. Certain classes of
information are meant to be treated with the highest levels
of security, and will most likely reside in some variation of
a private cloud, which will still allow the agencies to utilize
the architectural principles of cloud computing and realize
the cost-saving benefits of the cloud, while protecting
their most sensitive data. A cloud infrastructure should
also improve the ability of different departments and
organizations to share information. For example, a lifetime
event for a citizen such as the birth of a child requires
actions that span several agencies – tax, healthcare,
benefits, etc. The most effective way to handle these types
of events would be a private cloud environment that allows
for unrestricted movement and sharing of secure data
behind the firewall.
The rapid adoption of new technologies such as cloud
computing, combined with the immediate need to support
new government programs and policies, is creating the

Federal Cloud Computing Strategy. February 8, 2011. http://www.cio.gov/documents/Federal-Cloud-Computing-Strategy.pdf
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“perfect storm” for QA. In light of the highly-publicized
government IT failures of the recent years, today’s Public
Sector IT organizations have to pay utmost attention to
application quality to make sure that this time they get it
right. However, internal QA may not have the right skills and
techniques to test the new class of emerging technologies
such as mobile Internet, cloud, or virtualization. Plus, similar
to the rest of government IT, QA budgets have been cut. With
17% of survey respondents suggesting that QA budgets in
their Public Service organizations have been reduced over
the past two years, it is the highest level of decreased QA
budgets among all verticals.
Perhaps the answer to this predicament lies in outsourcing
– a cost-effective way to add outside expertise to internal
QA teams. Our survey shows that currently Public Sector
organizations are among the lowest users of third-party
providers to supplement their in-house QA skills and
knowledge. A third (33%) of respondents from the Public
Sector organizations say that they don’t use contractors
or outsource the testing function. Additionally, those
organizations that do outsource largely prefer their

Figure 33
What percentage of your applications do you
expect will be hosted or migrated to the cloud
over the next year?

22%

24%

resources to be co-located with their offices or based in a
nearshore facility – unlike their private sector counterparts
who commonly subcontract to offshore locations with lower
labor costs. Nevertheless, we believe that outsourcing is
going to play a bigger role in Public Sector QA in the future.
Furthermore, a growing number of Public Sector organizations are beginning to adopt Independent Verification and
Validation (IV&V) practices, which require an objective third
party to provide oversight to government agencies and focuses on enterprise, program, and project level risk management to drive down costs, improve quality, and effectively
respond to customer needs. IV&V brings the following types
of advantages to any given project:

Secure, reliable, high quality services through fully vetted
systems

Improved secure public access to information resources
and government services

Process consistency and repeatability across programs

Lessons learned aligned with industry best practices
IV&V enables informed decision making based on an
unbiased assessment of what is and is not working on a
program. It is a highly effective risk mitigation strategy that
increases the probability of producing a quality product
and provides an early warning system for schedule and
scope creep. The focus of IV&V is on activities that provide
the most value based on specific agency needs, such as
identifying and prioritizing defects, issues and critical risks
and recommending realistic mitigation strategies. Utilizing
IV&V on IT programs results in systems that provide value
and support agency objectives.
Getting it right the first time is the mantra of today’s
Public Sector IT. Despite the unstable economy and severe
budget cuts, we believe that with the right focus on new
technologies and application quality, the Public Sector will
find the way to increase efficiency and deliver innovative IT
solutions to help support their core functions.

8%
29%
17%

■
■
■
■
■

Between 1% and 10%
Between 11% and 25%
Between 26% and 50%
Greater than 50%
Will not use the cloud
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Telecommunications,
Media, and
Entertainment

Using Technology for
Competitive Advantage
By Mark Buenen, Global Testing Services, Telco lead,
Sogeti and Pierre Marin, Solutions and Alliances,
TME Sector, Capgemini

The Telecommunications, Media, and Entertainment (TME)
sector includes a variety of telecoms businesses such as
Internet, cable, and mobile service providers, as well as
network equipment suppliers and media and entertainment
companies. It is fair to say that TME is among the fastestpaced and most innovative industries, with companies
continuously revising their business models, offering new
packages, and bringing additional services to their clients.
In just a few years, telecommunications companies have
shifted from offering mostly landline phone services
to delivering multiplay bundles that include everything
from mobile service to broadband Internet, and even TV.
In addition, TME companies are rapidly moving towards
online interaction with their customers. A growing number
of consumers are conducting most of their transactions
such as paying bills or ordering new services using their
computers or mobile devices. Naturally, these innovations
are putting enormous pressure on IT to build, integrate,
and maintain applications that can support the new TME
business and consumer behavior.
The challenge is that competition among telecom service
providers is increasingly harsh, and customers often
view phone and Internet services as a commodity. Mostly
driven by price, consumers can effortlessly switch from
one provider to another. So providers have to find ways to
offer attractively priced packages, as well as differentiate
themselves by offering new products, better customer
service, and faster access. Most service providers
are willing to invest IT funds in value-added products
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– especially now that the economy is improving and IT
spending is once again, albeit slowly, on the rise. However,
investing more money into new offerings means that
companies must cut costs associated with delivering their
core commodity services.
One such popular cost-saving measure is migrating
from custom-built legacy applications to packaged ERP/
CRM billing solutions that have become very specific to
the market served. The upgrade from highly specialized
systems to standard platforms is not easy, as transactions
in the TME sector are very complex, and operations volume
is extremely large. However, the cost savings of centralizing,
consolidating, and simplifying back-office systems far
outweighs the migration challenges.
With the boom of mobile applications, many carriers are
also making investments in mobile applications and mobile
application stores, which bring new quality challenges.
In addition to the testing of every new device from device
manufacturers and validating that these devices work on
the carriers’ networks, the carriers also have to fully validate
the functionality, performance, and security of each
individual mobile app and then finally certify third-party
applications to ensure that they meet application store
standards. All these activities can cause a huge delay and
potential loss of business in the entire supply chain if not
appropriately automated or efficiently executed.
Cost-efficiency and customer retention are also the drivers
behind the growing importance of application quality for
TME companies. IT simply cannot afford to have faulty
applications or inefficient IT systems. If a customer-facing
web site is not available or has functional errors, or a
back-office billing system is not generating correct customer statements, the provider runs a real risk of losing the
customer to competition. Our survey confirms that Telecommunications companies are willing to increase their QA
budgets to ensure better service quality. Over half (54%) of
TME sector respondents say that their testing budgets have
grown in the past two years – the second largest increase of
all sectors behind only the Energy and Utilities sector.
In addition to increased QA spending, TME companies enjoy
stronger outsourcing relationships than many other industries. Since telecom service providers already outsource a
large portion of their IT infrastructure, they can naturally
extend these outsourcing practices to include application
quality. In our survey, TME is the number one consumer
of outsourcing testing services, with 79% of respondents
stating that their companies use contractors or outsourced
third-party providers for their QA function. TME companies
are also among the highest (70%) users of nearshore and
offshore QA services, with 21% preferring nearshore within
their country or continent, 13% willing to contract their

Telecommunications, Media, and Entertainment

QA function out to providers in China, and another 13% to
Eastern Europe. An equally popular outsourced destination
for TME is South America (13%), suggesting perhaps that
the choice of outsourced partner in this highly competitive
and cost-conscious industry is largely dictated by price
(see Figure 34).
Having too many different vendors however can be difficult
to manage and does not improve the efficiency of the QA
team. Successful TME companies are beginning the process
of consolidating their outsourced partners and testing practices into centralized and standardized TCOE. While only 4%
of Telecommunications companies can say that they have a
fully functional TCOE, a majority of survey respondents (61%)
indicate that their companies have either plans or ongoing
efforts to create a TCOE within the next two years.

The market for Telecom services is growing exponentially,
but the competition among service providers also continues
to intensify. The once-regulated markets are now open, and
telecom companies that previously enjoyed the monopoly
on their services have to compete fiercely for customers.
The evolution of network and service platforms based on
IMS and 4G LTE technologies is fueling this competition
even further, creating additional demands for IT and testing
to ensure that all system components work seamlessly
together. The winners in this game will be the companies who
find ways to operate efficiently on a global scale and deliver
better quality services at a competitive price.

Figure 34
What would be your ideal geographical location to contract and/or outsource your testing activities (select
all that apply)?

Prefer contractors co-located
with my employees

30%

We do not oursource or contract
our testing activities

27%

Nearshore within my country
or continent

21%

South America/Latin America

13%

Eastern Europe

13%

China

13%

India

12%

South East Asia (Malaysia,
Philippines, etc)

9%

Australia

4%

Africa

Other location

2%
1%
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AUSTRALIA
Nick Finlayson, Global Testing Services, and Melanie Brock,
Senior Test Consultant, Australia/New Zealand, Capgemini

Australia is a dynamic market, with a strong, competitive,
and industrialized economy, and has managed the global
economic recession relatively successfully. It has a strong
service sector including financial services, with key exports
in energy, manufacturing, and agriculture.
The focus on QA across Australian organizations has
increased markedly over the past year, due mostly to
negative press coverage received by a number of large
Australian private and government organizations. With
several major application release failures – a number of
them banking related – and the publicity that followed, the
profile of QA has been significantly raised. This is evidenced
by an increase in budgetary allocation to QA in Australia,
with 37% of the survey respondents indicating that their
testing budgets had increased.
Australia is also unique in Financial Services IT, with all four
top-tier banks considering or actively implementing new
core banking platforms. This has generated huge demand
for both legacy system and modern core banking package
skills, and, with it, increased demand for QA.

Top Trends
ÊÊ Focus on QA increases
ÊÊ Growing need for testing resources
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With organizations demanding increased QA visibility,
governance, process improvement, and reporting, Australia
is seeing a growing need for testing resources. As a result,
more than half of Australian organizations are now using
contractors or are outsourcing to meet their businesses
testing requirements. With that said, only 42% of survey
respondents say that testers are working in a nearshore
or offshore location. Australian organizations remain
reluctant to move their QA capabilities offshore. This trend
is very different in the rest of Asia Pacific, where 90% of
organizations show preference for offshoring their testing
resources. In Australia, the survey shows that Australian
organizations are primarily moving application design
and architecture, development, performance testing, and
security testing tasks offshore.

AUSTRALIA

37%
With regards to test metrics, 70% of respondents are
confident that their QA and testing tools accurately measure
the success of the QA function in their organizations. Over
a quarter (27%) of respondents use internally developed
testing methods to estimate the QA effort, and 31%
estimate the QA effort from previous testing experiences.
For the most part, larger organizations are utilising QA
software to provide more accurate metrics, and there has
definitely been an improvement in terms of QA reporting.
However, in Australia, what we are still not seeing is
reuse of these test metrics after the initial reports have
been released, and review of these test metrics post
implementation of applications.
While organizations claim that they have confidence in
their QA metrics, a quarter of respondents still struggle to
prove that testing delivers business value, and only 20%
indicate that their QA activities are strongly aligned with the
company’s business goals. This is relatively low compared
with other parts of the world. Where Australia seems to fall
short is in the validation of requirements. Requirements are
being gathered in-house by internal subject matter experts
(SMEs) rather than developed by independent resources.
In Australia, more than 80% of Test Data Management
is handled internally, with 20% engaging third-party
organizations for delivery. The main requirement is for test
data to successfully integrate with the testing tools, and the
key focus is on improving the accuracy of test data created.
We are also seeing a slightly slower adoption of cloud
computing in Australia – as compared to the UK or North
America, with only 40% of respondents suggesting that
their companies are migrating to the cloud. The main
reason for the slower adoption is the perception of both
poor application availability and slower performance when

of the survey respondents
INDICATE that their testing
budgets had increased

deployed on the cloud. Other reasons include a concern that
the cloud is not easily customizable and that integrating
cloud-based and internally hosted systems would be
a problem. An additional barrier of entry is that many
Australian organizations have already purchased testing
tools as perpetual licenses. Therefore, repurchase of a
cloud solution is not seen as a cost-effective option. Areas
where testing on the cloud does appear to add significant
value are performance testing and ad-hoc projects – as
opposed to ongoing work programs.
For organizations that are using cloud technology, the
main reason for the adoption is the ease of use, lower cost
of ownership, and the cloud’s ability to deliver a specific
business requirement. The survey results also show that
cloud adoption is more prevalent in organizations using noncritical applications and standard office applications – as
opposed to business-critical applications.
Australia’s approach to QA and testing is rapidly catching
up with the rest of the world. In 2011, we are already
seeing a less conservative approach to testing, as more
organizations adopt the cloud and offshore options, and
as the exposure and importance of QA within Australian
organizations continue to increase.
We believe that companies in Australia will invest further
in testing resources in 2011 to ensure that the quality of
applications meets expected business outcomes. With the
increased demand for testing resources over the next 12
months, and limited testing resources onshore in Australia,
more organizations are likely to move to the more costeffective option of offshoring to India and other Asian
countries. These new offshoring practices, however, are
going to require stronger communication and better reporting
between third-party providers and onsite QA resources.
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BRAZIL
By Sérgio Pagani Carvalho, Global Testing Services,
Brazil, Capgemini/CPM Braxis

Brazil is a fast-growing market, currently positioned as the
eighth largest economy in the world, but analysts estimate
that it will soon become the fifth largest global economy.3
The reasons for the growth of the Brazilian market are varied:

Strong inward investment – Brazil is the third preferred
host economy for Foreign Direct Investments for the 20102012 period4

Significant projected investment in infrastructure due to
World Cup and Olympics bids5

Large-scale government initiatives and funding
opportunities from the Brazilian Development Bank6

Social changes such as falling poverty, record job creation,
a new middle class, and increased consumer spending
Key sectors that are fueling and benefiting from this growth
are Telecoms, with major investment in broadband Internet
access and Pay TV; Financial Services with increasingly
sophisticated solutions to support operations; and Utilities
with significant investment in generation capacity and
smart grids in the next few years.

Top Trends
ÊÊ QA budgets increase
ÊÊ Adoption of cloud environment on the rise
ÊÊ Movement towards specialization in

This general expansion and investment is heavily supported
by enterprise IT, which in itself is growing more than the
economy in general; its growth is predicted to be more than
twice that of the country’s projected GDP growth in 2011.
Some sectors with high levels of automation such as Telco
and Financial Services are heavily dependent on IT as an
enabler for driving revenue and delivering new products and

testing and methods

3

4

5

6
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Propostas da Indústria Brasileira de Software e Serviços de TI – IBSS; O
Valor Estrategico de Tecnologia da informationcao, August 2010
United Nation Conference on Trade and Development, World Investment
Report, 2010
Gartner Research Emerging Market Analysis: IT, Brazil, 2010 and Beyond.
July 15, 2010
Brazilian Economy Outlook , Aug/Sept 2010, Brazilian Ministry of Finance

BRAZIL

56%
technologies. This has resulted in IT taking a more prominent
role in Brazilian organizations and a stronger focus on application development and maintenance – including testing.
Analysis of the Brazilian data shows that only 30% of testing jobs are subcontracted or outsourced, and only 30%
of those are located outside the company. A major preference is to have testers very close to the business, together
with a primary preference in nearshore for those looking to
outsource their testing activities. This analysis indicates a
view of a market in which, due to its maturity level, testing
services are closely aligned with the end-users, and require
constant interaction between the parties. Particular business requirements and a strong dependency on internal
knowledge of applications also play a part in this tendency.
In addition to application development, which is a more
mature market for outsourcing, security and performance
testing are the primary activities that the Brazilian
respondents are looking to outsource. Activities requiring
more specialized skills are considered to be suitable for
outsourcing to third parties, while activities closer to the
business are executed preferably internally.
Our observation of the Brazilian market shows that testing
is, in many cases, still rather immature. It is not often
considered to be a specialized discipline, and structured
testing methods are not widely used. But our survey
shows a changing trend. More than 80% of respondents
have plans to create a standardized TCOE, and 56% have
increased their budgets for QA in the past two years (only
8% have decreased their testing budgets). Companies
are also looking for external expertise to help define their
testing strategies and build a more consistent and effective
approach to application quality.

of the survey respondents
INDICATE that their budgets
have increased for QA in the
past two years

Turning to the impact of the cloud, 42% of respondents say
that at least a portion of their applications are expected
to move to the cloud over the next year. This shows a
confidence and willingness of Brazilian companies to
adopt the cloud. However, there are reservations. Apart
from security, performance is one of the greatest inhibitors
for moving applications to a cloud environment. Despite
these factors, 40% of respondents claim that some
critical systems are being moved to the cloud architecture.
Security is an area where Brazilian companies are strongly
centralized as compared with the international average
(44% versus 27%), as decisions on security testing are
made by security departments, usually independent from
IT and QA. Overcoming the information security barrier will
deliver excellent opportunities, and with more and more
applications going to the cloud, structured and effective
security testing is a must for serious players.
The Brazilian market is at a turning point for testing services. It has certainly matured over the last few years and the
indications are that there is likely to be continuous growth
in the years ahead, powered by major events, government
incentives, and emerging new consumers. With a more competitive environment, the quality of products and services is
becoming a key factor to success and the picture captured
by this survey highlights some of the difficulties and weaknesses that organizations must address. Industry-specific
expertise, coupled with strong testing methodology can
make a significant difference and help ensure that enterprises realize tangible benefits from their testing activities.
Overall, Brazil has many similarities with the other regions
around the world. However, as the testing market in Brazil
is following an evolutionary path, already well traveled by
other geographies, there is plenty to learn and apply.
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CHINA
By George Wang, VP Global Delivery Center,
China, Capgemini

The rise and growth of the Chinese economy has been big
news around the world. Only 30 years ago, China was still
a poor, developing country, opening its doors to the world
and integrating into the global economy. Today, China is the
world’s second largest economy, and many experts predict
that China will surpass the US within a decade and become
the world’s largest economy. It is now the world leader
of industrial output such as machine building, textiles,
petroleum, electronics, food processing, transportation
equipment, and telecommunications equipment. Seen
traditionally by many as mainly an export-focused economy,
China has gone through a rapid modernization over the past
decade and has emerged with very high potential and an
attractive domestic market, highlighted by the increase of
foreign investments, domestic entrepreneurship, and fast
growth rate.

Top Trends
ÊÊ Larger increase of QA budgets
ÊÊ One of the fastest adopters of cloud
infrastructure
ÊÊ Test outsourcing common with high
market potential
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In this context, most of the companies that have reached
a critical mass and maturity are embarking on IT
rationalization and industrialization initiatives. The fact that
China is becoming a preferred location as an alternative
to India for IT outsourcing puts IT professionals in this
country in high demand. In this year’s World Quality Report,
our research confirms for the first time that both China
(14%) and Eastern Europe (11%) have surpassed India (9%)
as the most preferred IT outsourcing location for global
enterprises, even though India still dominates the global IT
outsourcing market by far.
Although Chinese companies already rely on outsourcing
for several IT domains and are quite mature in the design
and development aspects of IT, the concept of professional
QA and testing is still relatively new, and the outsourcing of
the QA function as a managed testing service is still in its
infancy. Most QA-related activities are performed mainly by
a company’s own employees or contractors based on staff
augmentation models. Chinese companies follow a model
of headcount-centric outsourcing as opposed to task- or
function-oriented outsourcing. This model has proven to be
problematic, as most companies do not have clearly defined
testing processes, and QA is not conducted in a consistent
or methodical way.

CHINA

82%

of chinese companies plan
to set up a TCOE within the
next two years

Our research shows that test outsourcing is common and
the market potential is high. As much as 94% of Chinese
respondents have testers contracted or outsourced,
although only 21% of respondents have more than 50% of
their testing activities outsourced. Meanwhile, on average,
68% of the QA resources are still working in their own
companies and only 32% of them are working from outside
the company’s main location. Corresponding to this fact,
94% of Chinese companies do not have an operational TCOE,
indicating that the overall quality maturity is still years
behind more mature markets.

Chinese companies are showing great interest in cloud
computing – with the highest expected adoption rate in
the world. As many as 99% of survey respondents confirm
that they are planning to host or migrate some of their
applications to the cloud over the next year – as compared
to 81% for the rest of the world. In addition, 19% of Chinese
companies are expecting to host or migrate more than
half of their applications to the cloud over the next year –
compared to only 10% for other geographies. Companies
expect significant performance and security risks as they
migrate to the cloud environment.

Chinese companies are fully aware of their quality gaps and
are especially sensitive to the Western perception of the
country’s manufacturing-related quality issues in the past
years. Our report shows that Chinese companies are taking
quality very seriously and are significantly increasing their
budgets, with more than 83% of organizations confirming a
large increase in QA budgets – the largest by far of any region
in the world. Also, 82% of Chinese companies plan to set up a
TCOE within the next two years, by either developing internally
or using a third-party company with a TCOE capability.

Application security is especially concerning to Chinese
companies. They actively participate in application security
assurance activities in many phases of the application
lifecycle, including requirements definition, design,
coding, and testing. The Information Security Team is
normally considered to be the primary responsible party
for application security, and one common way to ensure
application security is through in-house audits. The
challenge of doing security testing and auditing during QA
falls on the interaction and collaboration between the QA,
security, and development teams. As a result, technologies
that can help improve the communication and collaboration
between these teams are in high demand among Chinese
companies surveyed.

Chinese companies are also showing interest in making
investments in the latest technologies to help drive quality
efficiencies and improvements. In order to improve the
accuracy of test data and shorten time to provision data,
most Chinese companies are looking to implement a TDM
solution and are looking for external expertise for help.
Nearly half of Chinese companies prefer to deploy their
TDM solution on-site with the engagement of a third party.
Learning from early adopters in other regions, Chinese
organizations have specific expectations from a robust TDM
solution in terms of integrating with other testing tools and
the ETL tools.

In summary, China is at the cusp of a QA and testing
industrialization and modernization phase. Most companies
realize the need and benefits of a professional, structured,
and industrialized quality practice. The government and
private sectors are taking quality seriously, and new
investments are coming in to bring in world-class quality
best practices and advanced technologies such as TDM and
cloud computing. We expect China’s quality industrialization
to mirror that of its fast-paced economy.
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france
By François Darphin, Global Testing Services,
France, Sogeti

Thanks to European and French regulations, the French
economy has proven to be more resilient than many others
during the recent economic crisis. The French industry
sector which is more exposed to the international context
remained stable, while the Public Sector, in alignment with
the European stability pact, needed to reduce investments
and find new budgets to provide for pensions and social
security cover – two major French reforms of 2010. However,
2010 was a year of recovery for IT, with investments reverting to a growth trajectory in the main industry sectors:
Banking and Insurance, Telcos, Retail, and Services.
According to La Fédération SYNTEC7 - a group that represents close to 80% of IT professionals in France - IT budgets
will grow in 2011 from 3% to 8% of organizations’ revenue,
and the priorities of CIOs will be focused on new projects
including infrastructure transformation using cloud, mobile
solutions integration, service centers, and security. Many
organizations are striving to achieve agile IT and to leverage
it for new business opportunities.

Top Trends
ÊÊ Testing activities growing faster

than development and application
management
ÊÊ 	Outsourcing growing but mainly to
nearshore or French-speaking countries

In this context, the survey shows that testing activities
are growing faster than development and application
management (11% growth versus 9%) and demand is
changing significantly from staff augmentation to more
professionalized and externalized managed services.
As a consequence, consulting demand is very strong for
test process assessment, change management, and
transformation governance. The CAC40 companies (the
index for the 40 main companies in the French Stock
Exchange) have dedicated testing teams or use third-party
providers with dedicated resources. The consequences
of the typical French organization split between the
“think” part (AMOA in French) and the “solution” part
(AMOE in French) is that the design, build, and run stages
of an application achieve a better quality due to the
independence of the two parts, but require a larger testing
effort due to redundancies.
7
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La Fédération SYNTEC represents close to 1,250 groups and French
companies specializing in engineering, IT services, consulting, and
professional training.

france

90%
The data from French company respondents in this year’s
World Quality Report indicates that French organizations
now recognize that they have to invest more in testing to
optimize the overall efficiency of testing activities. Today,
QA tasks are carried out primarily manually and by nonspecialists. However, this tendency will likely change in the
near future, with companies of all sizes increasing their QA
budgets. Using a standardized and industrialized Testing
Center is now the new rule. TCOEs are becoming more
common, as well as sharing multi-user licenses. This helps
explain why France uses fewer perpetual licenses (11%)
than other parts of the world, such as the US (40%).
In order to reduce costs, French companies are accessing offshore resources from their own subsidiaries or from
European-based partners. Over 90% of the survey respondents from France indicate that they use contractors or
third-party providers for a portion of their QA activities.
French regulations dictate that the French language must
be used for French users, and European data protection
rules only permit private data exchanges within Europe or
countries with the same level of control. This limits offshoring possibilities to India, and therefore French companies
prefer nearshoring to Poland and Morocco, or further afield
to Mauritius or Vietnam. Teams in general, including testing
teams, are more and more geographically distributed, and
the demand for collaborative tools is strong.
Test data and test environment management are common
concerns of all organizations, with or without a TCOE.
This creates a strong demand for tools to secure software
content, packaging, and deployment. Cloud testing is
in its early stages in this respect, but viewed as a good
solution with demand for SaaS for tools (only 11% of French
companies indicate they do not purchase tools through
SaaS solutions compared to 29% for the rest of the world)
and dynamic test environments or test lab provisioning. The
preferred choice is a private cloud to comply with French
regulations for data hosting and security.

of the survey respondents
indicate that they use
contractors or third-party
providers for a portion of
their QA activities

Moving Forward…

New Comprehensive Testing Model: Now that many
French companies have created their own Test Centers
and have used specialist providers for staff augmentation,
they are looking for committed partners to achieve
higher quality standards and cost reduction. This will
stimulate further growth in demand for managed testing
services, based on quality SLAs, fixed units of work,
service centers, and externalization of test execution.
This will change the traditional supplier offer of a “thirdparty acceptance test” model to a more comprehensive
package consisting of methodologies, services, tools, and
end-to-end services.

A different way of consuming testing services: Customers
are now asking for recurring activities, together with
active knowledge capitalization, on-demand services, and
licenses with a “pay per use” model.

Quality improvement – a new driver for governance:
Many French companies are changing their mindsets,
processes, and tools to attain the required quality
levels. Stakeholders, organizational business units, and
providers all need to work more collaboratively rather
than devolving responsibility. The concept of “Quality of
Service” is now driving testing activities as the best means
of optimizing the balance between the often conflicting
priorities of time-to-market, quality, and cost.

Re-using versus re-doing: All companies are looking to
leverage existing testing assets and increase automation.
The objective is to accelerate the overall test process,
including the test design phase.
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germany
By Stefan Gerstner, Global Testing Services,
Germany, Sogeti

Germany is known as one of the leading nations in industrialized production. One of the best examples of this is the automotive industry, where a high degree of automation goes
hand-in-hand with high flexibility with respect to individual
client requirements at optimized cost levels.
Industrialization is now also reaching the German IT industry. The continued success of German companies increasingly depends on their ability to quickly introduce IT-based
innovations at competitive cost levels. This in return raises
the pressure on IT departments to streamline their processes and increase the use of specialized IT service providers.

Top Trends
ÊÊ Co-location preferred for outsourcing
ÊÊ Main UAT responsibility still with
end-users
ÊÊ High levels of QA automation

A companion report, the Capgemini Germany study, “IT
Trends 20118”, reveals that today the average German IT
department provides 50% of its own IT services. In comparison, leading companies with more industrialized IT departments have reduced the volume of services provided by
their own departments to 15% or 20%. The study also shows
that German companies have a preference to outsource
services to Central European or nearshore locations rather
than to offshore locations such as India or China. Our study
confirms these findings.
Compared to other countries, German companies have
a lower percentage of testers working at a nearshore or
offshore location outside the company’s main offices. Over
40% of test resources are located within their own office facilities, while nearly half (47%) of respondents have between
1% and 25% of their testers in nearshore and offshore locations. Only 12% of respondents have between 26% and 50%
of test resources abroad, and none above 76%.

8
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IT-Trends 2011 – a study of the changes in IT and its impact on different
industries, published by Capgemini Germany February 16, 2011.
http://www.de.capgemini.com/insights/it-trends/

GERMANY

48%
The average of all other countries has more than double the
amount of testers abroad. The reasons for these differences
are partly language issues, since a majority of companies
work in a German language environment and there is no
indication that this will change. It also reflects the fact that
German companies have large IT departments and use IT
service providers primarily for getting access to specialized
resources. The answers regarding the ideal geographical
location to contract and/or outsource testing activities
also confirm these findings. Almost half (48%) of German
respondents prefer contractors co-located with their own
employees. This is nearly double that of the international
average. For 11% of respondents, Eastern Europe is the
highest-ranked outsourcing location, while India and China
are rated significantly lower than the international average.
In this context, the pattern regarding the organization of
User Acceptance Testing (UAT) is also interesting. The majority (63%) of German companies place the responsibility
for this service with the end-user – significantly more than
the international average (48%). Only 36% of QA resources
play a minor role in UAT compared to survey results from
other parts of the world.

of the survey respondents
prefer contractors to be
co-located with their own
employees

The approach of German companies towards cloud computing also seems to be more cautious compared to other
countries. The vast majority of respondents (67%) expect
that only a quarter of their applications will be hosted or
migrated to the cloud over the next year, while the international majority expects to host or migrate 50% or more
of their applications to the cloud. This careful attitude is
confirmed by the clear preference for standard office applications (mail, agenda, word processing, etc.) as typical
candidates for cloud computing – over half (52%) of German
respondents favor this option compared to 33% for business-critical systems.
Overall, the analysis of respondent data from Germany
indicates that German companies have established a stable
if moderate starting position from which to apply a more
industrialized approach towards testing. Reference to the
proven benefits of standardized and automated production
in general should help to communicate advantages of
industrialized testing. We believe that making better use
of specialized testing resources and global sourcing offer
German enterprises interesting savings potential, as well
as freeing up their own resources for innovations which is
becoming increasingly important.

On the other hand, German companies are rather more
advanced in their use of automated testing. An overwhelming majority (90%) of respondents use automated test
execution for more than half of their work. This is 13% higher
than the international average. Our interpretation is that the
technical preconditions for a more industrialized approach
to testing are in place but just not being used to the full
extent, because of a limited influence of the QA role within
German organizations.
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the
netherlands

By Julien Bensaid, Global Testing Services,
The Netherlands, Capgemini

The Netherlands has a broad and strengthening economy
with services accounting for more than half of the national
income, including Transportation and Distribution, Banking
and Insurance, as well as industrial activity, particularly
in oil, gas, and chemicals. With a relatively small domestic
market, the Dutch economy is traditionally characterized
by international trade, and all major commercial sectors
are now present in the Dutch economy. Following the global
slowdown, recent Dutch government statistics9 indicate
that the economy in the Netherlands is improving and has
recently crossed over to the positive side of the balance.
IT within the Netherlands is mature and, although Dutch
enterprises generally exercise tight cost discipline, it is more
often considered to be of value or even essential to business
rather than an overhead. The increasingly professional
procurement practices tend to commoditize IT services, in
turn demanding increasing innovation and maturity from
suppliers. This approach is adopted by an active Dutch
government in its procurement as well as the private sector.

Top Trends
ÊÊ High maturity level of Dutch QA profession
remains stable
ÊÊ Very mature approach towards metrics
and automation
ÊÊ Interest in SaaS and Cloud likely to
accelerate

Together with North America, the Netherlands has, in
many ways, led the innovation of the testing discipline over
the past few decades – a combination of demand-side
pressures (particularly the Finance and Telco sectors)
and supply-side recognition of the specialization and the
value of testing. The roots of testing trace back to the
early eighties with the first major publications – including
Capgemini Netherlands’ own Structured Testing of
Information Systems and of course Sogeti Netherlands’ own
Test Management approach, TMap® – appearing in the early
nineties.10 Testing, in short, is an established profession in
the Netherlands and this is demonstrated by the Dutch data
within this survey.

9

10
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Dutch Government’s Central Bureau for Statistics (CBS), March 2011
http://www.cbs.nl/en-GB/menu/themas/dossiers/conjunctuur/
publicaties/conjunctuurbericht/inhoud/conjunctuurklok/
conjunctuurklok2.htm
http://www.tmap.net

the netherlands

73%
Dutch enterprises have a relatively high percentage
(compared to the worldwide average) of their own testers
working at a location outside the company’s main offices –
only 34% of respondents indicate that their test resources
are located within their own office facilities. Nearly a third
(31%) of respondents have between 1% and 25% of their
testers in nearshore and offshore locations. A smaller
percentage of respondents (13%) have between 26%
and 50% of test resources abroad, and a surprising 21%
of respondents have over half of their testing resources
abroad. We believe that this is explained by the fact that
Dutch enterprises have a relatively small local market, so a
significant focus is directed outside the national borders.
Dutch enterprises also show a strong local onsite preference (44%) when looking at the ideal geographical location
for contracting and/or outsourcing testing activities. The
other locations paint a very disparate picture: only 6% of
respondents prefer Eastern Europe, 7% outsource to India,
4% of respondents prefer China, and nearly one in five (19%)
of respondents prefer nearshore. The Netherlands is fairly
in line with the international average for offshoring to India
but clearly lags behind the international average displayed
by many other regions, notably Eastern Europe and China,
as well as the emerging regions such as Australia, South
East Asia, and South America. This leads us to conclude that
although (or perhaps because) the Netherlands still play a
major role in the professionalization and development of the
testing discipline, the Dutch appear to adopt a prudent approach to offshoring initiatives.
Where Dutch enterprises do outsource, they outsource one
of the highest percentages of the testing strategy, as well as
significantly higher than average functional, performance
and UAT, indicating a high level of maturity in both outsourcing and offshoring. Significantly, 30% of Dutch enterprises
have plans to create a standardized and industrialized
TCOE, either on their own or through a third-party provider
with the TCOE capability.

of the survey respondents
use formal methods in
estimating the QA effort

The percentage of budget allocated to testing (including
testing processes, tools, and resource costs) has not
changed much over the last two years. A small portion (6%)
of respondents indicates that it has increased significantly
and 16% of respondents indicate that it has decreased
slightly. The majority of respondents suggest that it has
mostly remained the same in this period.
A high level of sophistication is being exercised by many
Dutch enterprises in estimating the QA effort required for
a project (73% use formal methods), and in how they prove
internally that their QA organization is delivering business value (84% have clear methods to support this). This
perhaps goes hand-in-hand with the relatively high levels
of automation (79% of respondents indicate that they use
automation for more than a quarter of their testing). There
is also a relatively high percentage of automated QA metrics
collected in the Netherlands (almost 50%) compared to the
global average of 30%. Again this is evidence of the strong
focus on the professionalization of the discipline and focus
on demonstrable ROI.
The approach of Dutch enterprises towards SaaS and cloud
computing seems to be in line with other countries. One
significant difference is in the perception of risk surrounding
Interoperability, where the risk perception is significantly
lower than many other countries and approximately half that
of the international average.
Overall, the survey results indicate that Dutch enterprises
have a relatively mature focus on QA and testing. The Netherlands may not be the clear leader in cutting-edge testing
innovation, but there are plenty of highlights to be found in the
levels of global sourcing, automation, and industrialization, as
well as the high levels of sophistication, and the high-end test
activities that can be outsourced. The future for QA and testing in the Netherlands seems to lie in the move to even higher
levels of these aspects. Dutch enterprises will undoubtedly
catch up with the leaders in testing in the cloud and Testingas-a-Service (TaaS) delivery models, either individually or
integrated into mature Managed Testing Services (MTS). This
would satisfy both the testing suppliers’ and the professionals’ search for growth within this evolving IT discipline and the
market’s increasingly expert procurement practices.
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the nordic
region

By Mattias Bergströmner, Global Testing Services,
Sweden, Sogeti

Countries in the Nordic region (Denmark, Finland, Norway
and Sweden) have been affected by the global crisis and its
resulting recession, impacting a broad range of private sectors across the region, including Manufacturing, Telecoms,
Energy and Utilities, Financial Services, and Consumer
Products, as well as the Public Sector.
The Finnish economic downturn was mainly related to the
collapse of its export market, while its Financial Services
managed the crisis fairly well. The Danish economy was
severely affected, exacerbated by a significant downturn
of its real estate market, while its Financial Services were
under great pressure, impacting the whole IT Industry.
For Norway and Sweden, the effect of the crisis has been
somewhat different. Norway used its oil fund to stimulate
various sectors such as Financial Services, which emerged
from the crisis with little damage. Similarly, Sweden’s state
finances offered solid protection, so that the Public Sector
and Financial Services maintained a more constant level of
activity compared to other sectors.

Top Trends
ÊÊ High QA maturity mainly within larger

companies
ÊÊ Mixed maturity in applying automation
ÊÊ Limited adoption of Cloud and SaaS

The general perception of IT in the Nordics can be divided into
two categories: those who look upon IT as a support function
or cost center to the core business operations, and those who
perceive IT as part of the core business itself and consider it
to add value to the overall organizational performance. The
latter approach is more prevalent in Norway, for example,
where business and IT work closely together using Agile-type
techniques. But elsewhere there are more significant gaps
between business and IT. This is evident at the beginning
(requirements process) as well as the end (UAT) of the application development lifecycle, where it often takes several
iterations before IT and business are both on the same page.
Today, in the Nordic region, QA is well established in many
major organizations, with a formalized test organization and
supporting budgets, and is a recognized profession with
dedicated resources. For smaller companies, however, the
testing focus is much more erratic.
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The Nordic Region

22%
Looking at the Nordic survey data, 33% of respondents indicate that budgets for testing and QA activities have stayed
the same or have increased slightly (31%) over the last two
years – in line with the global trend. This is a positive finding
for the region, considering the recession. A small number of
Swedish (16%), Norwegian (14%), and Danish (8%) respondents actually indicate a significant increase, whereas there
is no such indication from Finnish respondents. Despite the
relatively advanced nature of QA and testing in the region,
15% of respondents across the region report that they have
no dedicated QA/testing budgets.
With regard to manual test execution, 22% of respondents
from the Nordics suggest that their companies run between
81-100% of their tests manually. A good indication of the
mixed maturity level in this area is the fact that 19% of
respondents say that only a small portion of their tests (010%) are conducted manually.
Over half (52%) of Nordics respondents say that none of
their software licenses are consumed through a SaaS model
– compared to 27% across the rest of Europe and the US,
suggesting that the Nordic companies prefer to purchase
licenses for unlimited use.
Regarding collecting, sharing, and presenting QA metrics,
there is only a 2% difference in the Nordics between those
who say that they manually collect and present data with
Excel (25%) and those who collect it automatically (23%).
This is followed by 24% who do not do this consistently.
Measurement of metrics is an important factor in being
able to prove that a QA organization is delivering business
value. Nordic countries appear to be more aligned with the
business goals compared to other countries that quantify
defects in terms of financial liability. Half of Nordic region
respondents feel that metrics, when used accurately,
provide a measure for the success of the QA function. A third
of the region’s survey participants also indicate that metrics
are something that they continuously struggle with.

of the survey respondents
suggest that their companies
run between 81-100% of their
tests manually

On the subject of hosting or migrating applications to
the cloud over the next year, 20% of Nordic respondents
indicate plans for hosting between 11% and 25% of their
applications in the cloud, which is smaller compared to
the European average of 36%. Additionally, a quarter
of European respondents also indicate that they will
host between 26-50% of their applications on the
cloud, compared to 13% in the Nordics. Over a third
(35%) of Nordic organizations declare that they would
not use the cloud, compared to 13% across Europe.
Based on the survey data, it appears that Nordic companies
are not adopting new technologies as fast as the rest of
Europe. One reason might be that the Nordic companies
don’t yet trust cloud solutions – which is evident by looking
at the types of applications that they plan to host or migrate
to the cloud in the next year. Most companies choose
non-critical applications (43%) and standard applications
(33%), followed by mission-critical applications (20%)
and development and/or test environments (12%). The
perceived risks for the cloud in the Nordics are consistent
with the trends in other parts of the world: security (52%),
performance (21%), availability (20%), and the threat that
expected cost reductions would not be delivered (16%).
The Nordic region, to a varying extent, has been affected
by the global crisis and, as usual, cost cutting has been a
strong focus. With this in mind, and remembering the welldefined test organizations mentioned above, it is surprising
to find that manual test execution is cited as being at a high
level and that the degree of leveraging the SaaS-model and
cloud-based hosting is rather low. These services would
help cut costs at the bottom line.
We believe that the testing discipline in the Nordic region
will continue to grow, but to meet future market demands,
IT and the business must broaden their approach and realize that testing and QA work effectively at both strategic
and operational levels. This will be key to achieving core
values such as cost, delivery precision, and quality. Regrettably, this insight is often lacking, whereas it could provide
a relatively quick route to efficiencies and profitability for
many Nordic organizations.
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NORTH
AMERICA

By Dan Hannigan, VP, Testing Services, US, Sogeti and Vineet
Hans, Testing Practice Head, Financial Services,
NA, Capgemini

The economic crisis of recent years, ignited by the meltdown
of the capital markets, has had a widespread impact across
North American industries and regions. This illustrates just
how interconnected the various sectors are, and how the
impact of Wall Street can be felt on Main Street.
2010 ended with debt worries and questions about the
future of the euro in Europe, doubts about the strength of
the US recovery, and concerns about overheated economies
and higher inflation in China and Latin America. Despite
these uncertainties, the North American economy continues
to improve, unemployment fell below 9%, and the IT market
grew by 7.2%.
All the prevalent sectors in North America – Financial, Retail, Manufacturing, Energy and Utilities, and Government –
have shown growth in IT spending. Organizations are looking
at increasing revenue by introducing more products and engaging customers through new channels – such as mobile,
Internet, and social media – and launching new programs to
increase customer trust and loyalty.

Top Trends
ÊÊ Increase in outsourcing on technology
based work
ÊÊ Despite cost reduction pressures, low
levels of automation remain
ÊÊ Budgets grow for standardized TCOEs
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50%

of the organizations use
contractors or third-party
vendors to outsource their
testing function

North America

36%
As the North American economy recovers, companies are
directing IT investments not just towards enhancing their
IT systems, but also to technology-led innovation to gain
competitive edge and retain customer loyalty. Other factors
such as regulatory changes in the Financial Services and
Healthcare sectors are also leading to enhanced focus on IT.
With all of these changes, the role of QA within companies
is becoming more important than ever before to maintain
brand image and customer loyalty, and to ensure a smooth
ROI on IT investment programs.
Analysis of the North American data in this year’s survey
reveals that over 36% of North American organizations have
seen some increase in their IT testing budgets to meet the
growing demand for better quality. An increasing number of
organizations are looking at setting up some form of standardized TCOE in order to optimize the cost of their services.
Organizations are also using different sourcing models to
operationalize their TCOEs, and almost 50% of the organizations use contractors or third-party vendors to outsource
their testing function. Given the current high unemployment rate in North America, nearshore centers are gaining
momentum, although India continues to be the preferred
location for outsourcing with China being a close second.

OF respondents see AN
increase in their IT testing
budgets to meet the growing
demand for better quality

In the early days of outsourcing, the majority of work outsourced was around test execution; however that trend is
changing. Over 50% of the organizations use their outsourced partners to provide more specialized testing work
such as automation, performance, and security testing.
There is still a lot of manual testing being done with almost
60% of organizations having achieved less than 25% automation. There is also an increasing trend in using third-party
vendors for UAT, although most of the organizations still
rely on their business users or internal QA resources for this
important stage in the application development lifecycle.
Increasingly, QA organizations are tying their success to
the business value that they are able to deliver. Over 50%
of QA organizations link their metrics to the business goals
or quantify their defects in terms of financial losses. Many
internal QA organizations, while tying their success to business value, are also turning to the business to fund the QA
department. This in turn increases the pressure on providing
a successful software implementation, while at the same
time having a business focus and justifying the implementation, development, and testing of software applications.

The continued demand for IT professionals, specifically in
the QA/testing space, has created a significant pressure on
IT service providers to identify and hire additional resources
to meet the demands of companies electing to Rightshore®
or offshore their testing processes. This, in turn, has
generated additional job opportunities in North America and
has additionally increased the demand for capable offshore
testing resources.
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United
Kingdom

By Brian Shea, CEO, UK, Sogeti

There is no doubt that fundamental changes are taking
place in the United Kingdom at the present time. The UK is
experiencing inflationary pressures while wage increases
lag behind the leading indicators. Together with the
increases in taxation and the cutting of public services and
agencies, the market today is unsettled, but is beginning to
find a stronger position from which to grow again.
Many of the large IT companies have entered into
arrangements with the UK government to deliver cost
reductions and savings at a time when other sectors, such
as Financial Services, are expanding. Some companies are
restructuring from a strong focus on the Public Sector to
other sectors. IT Services companies, including those in the
QA space, are finding that customers are demanding several
things of suppliers:

More experienced personnel to deliver projects

Lower day rates charged for projects delivered

Acceptance of more risk in the delivery of the project

Top Trends
ÊÊ Offshoring to China and Eastern Europe
winning popularity over India
ÊÊ Maturity consistently growing through
TCOEs
ÊÊ Large interest in cloud-based solutions
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The UK data has broad sector coverage and the responses
reflect all levels of responsibilities in organizations. In a
mature market, we would expect a common understanding
of the issues organizations face in achieving and improving
application quality. We also expect to see demonstrable
take-up of new opportunities to increase quality and lower
costs. Both of these are evident in the survey; however there
are several surprises as well.
There is a very commonly held perception that outsourcing
is mature in the UK and, while discussions and standard
operating models for outsourcing exist, 23% of respondents
indicate that they have not outsourced testing activities at
all, and only 10% indicate that they outsource more than
51% of their testing activities. The maturity of the UK market
and the impact of globalization are reflected in the amount
of staff and testers (71%) working at locations other than
their company’s main offices.

united kingdom

94%
The outsourced activities cover a full range of QA initiatives.
In one of the unexpected conclusions of the survey, 14% of
respondents say that they would like to see work outsourced
to China, while only 13% prefer India. Considering the
historical links between India and the UK, and the amount of
work already outsourced to India, this is a surprising finding.
Eastern Europe is preferred by 17% of respondents – again,
this is not consistent with the common perception, given the
longstanding links with India and the prevalent use of the
English language in India.
In a further sign of maturity, the concept of the TCOE has
come of age with (56%) of respondents indicating that a
TCOE would be developed in the next two years, and 37%
of responses indicating they are already building and
managing this internally. This is consistent with the findings
of the last two years where there were no major cuts to the
quality of a company’s capabilities and there were plans
for further investment. The survey shows that 83% of
respondents confirm budgets have remained stable or have
even increased.
This maturity is further demonstrated in the quantification
of quality. Three-quarters of respondents indicate that they
consistently measure QA metrics across the entire company. Furthermore, 66% of respondents align metrics to business goals or quantify defects in terms of financial loss to
prove that QA delivers business value. It is also recognized
that there are sufficient environments provisioned in UK
organizations to allow appropriate testing to be completed.

of the survey respondents
indicate that they would
be seeking cloud-based
solutions to deliver testing

The survey highlights greater use of SaaS compared to last
year. SaaS models were basically seen as “pay-as-you-use”
software and there was no discernible difference between
the numbers of people wanting to move further into that
area and into the cloud. This year, there is marked growth in
ambition to use the cloud for testing. In the UK, 94% of respondents indicate that they would be seeking cloud-based
solutions to deliver testing. However, the ability to test
utilizing the cloud is not well understood. Respondents are
as aware of the inherent risks and issues as they are eager
to innovate; all of which is consistent with a mature market.
It is possible that the market sees the cloud as a cheaper
alternative for SaaS, as opposed to a different model.
If some of the findings are viewed together, it can be inferred
that UK organizations understand the benefit of investment
in quality and are seeking further savings through additional
investment. The level of investment and the tying of success
in quality to success in the business serve to underline this
observation.
It may be that, as in all trends, there are cyclical peaks
and the UK may experience a period of slower growth in
outsourcing work to locations beyond their own corporate
offices. However with globalization, these corporate offices
may well be in India, China, and other emerging markets.
It does appear that UK-based organizations are seeking to
generate further savings and expect to find them in one or
all of three areas – the cloud, China, and evolving areas such
as test data and test management tools.

However, this maturity is not reflected in all parts of the
quality function: 70% of companies that were surveyed use
Excel as their main tool to collect, share, and present the
metrics – as opposed to the many specially designed tools
for recording and storing these metrics available in the
market today. Similarly, the production of test data is not
executed or managed in any consistent manner.
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Capgemini worked with FreshMinds, a UK-based research
firm, to conduct the survey for the 2011-2012 World Quality
Report. The survey was completed online by over 1,200
CEOs, CIOs, CFOs, IT directors and managers, and QA
managers around the world. All major industries were
represented in the survey:

Consumer Products, Retail, and Distribution

Energy and Utilities

Financial Services

Healthcare and Life Sciences

High Tech

Manufacturing

Public Sector

Telecommunications, Media, and Entertainment
Respondents come from a nearly equal number of small
(1-499 employees), mid-size (500-4,999 employees); and
large/enterprise companies (5,000-10,000+ employees),
with 30% employed at small companies, 36% working for
mid-size companies and 34% within large to enterprise
companies (see Figure 35). While over a third of respondents

come from North America (39% between US and Canada),
other regions are also well represented (see Figure 36).
In addition to the responses collected from survey participants, the content of this report is supported by Capgemini
Group’s benchmark data carried out on client projects, best
practices, and over 40 years of experience in testing and
quality management.
Throughout the years, Capgemini and Sogeti have developed
a range of best practices, including TMap® and TPI®, which
are now accepted as industry standards around the world.
TMap® – Test Management Approach – is the Group’s
business-driven, risk-based methodology for structured
software testing that is designed to address the key issues
of quality, time and cost – across the whole development
lifecycle of solution delivery. TPI® – Test Process
Improvement – is the Group’s registered model for the
improvement of testing that offers insight into the maturity
of the current test process and identifies improvement
actions to accomplish the desired test maturity level.

Figure 35

Figure 36

Organization Sizes

Regional Representation

2%

17%

5%
30%

1%

4%

8%
39%
8%

17%

14%
22%

■
■
■
■
■

Between 1-499 employees
Between 500 - 1,499 employees
Between 1,500 - 4,999 employees
Between 5,000 - 9,999 employees
10,000+ employees

33%

■
■
■
■
■
■
■
■

North America
Western Europe
Australia
China
Brazil
Other Europe
Other Asia
Other South America/
Latin America
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About Us

Capgemini and Sogeti

HP

The Capgemini Group is one of the world’s foremost providers of consulting, technology and outsourcing services, enabling its clients to transform and perform through the use
of technologies. Present in over 40 countries, the Capgemini
Group reported 2010 global revenues of EUR 8.7 billion and
employs over 112,000 people worldwide. Sogeti, its whollyowned subsidiary, is a leading provider of local professional
services, bringing together more than 20,000 professionals in 15 countries and is present in over 100 locations in
Europe, the US and India.

HP, the world’s largest technology company, simplifies the
technology experience for consumers and businesses with a
portfolio that spans printing, personal computing, software,
services and IT infrastructure.

Together, Capgemini and Sogeti have developed innovative,
business-driven QA and testing services, combining best-inbreed testing methodologies (TMap® and TPI®) and the global delivery model, Rightshore®, to help organizations achieve
their testing and QA goals. Capgemini and Sogeti have one
of the largest dedicated testing practices in the world, with
over 8,200 test professionals and a further 12,500 application specialists, notably through a common center of excellence with testing specialists developed in India.
More information is available at:
www.capgemini.com/testing
www.sogeti.com/testing
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Our Business Technology Optimization (BTO) products,
along with our new and complete approach to Application
Lifecycle Management (ALM), help our customers to achieve
better business outcomes.
More information about HP (NYSE: HPQ) is available at
www.hp.com
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