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Foreword

May 2010

Over the past decade, process improvement has enjoyed consistent
gains in popularity in IT organizations around the world because they
recognize that it delivers results. In good economic times, process
improvement initiatives have helped enterprises to boost their efficiency
and productivity and remain a step ahead of the competition. In difficult
economic times, process improvement initiatives have helped
enterprises to consolidate their resources and practices to stay
competitive.

But as successful as process improvement initiatives have been, many
organizations have remained unconvinced, citing the evidence of
improvement as being merely anecdotal and lacking in rigor. In order to
address this skepticism, an analytical method based on solid, well-
accepted foundations is needed.

Fortunately, the same decade has witnessed a growing awareness in
the IT industry of the superiority of economic value creation as the
governing objective of the enterprise. While the continuing importance of
more market-oriented objectives such as customer satisfaction and time
to market is recognized, their roles have been re-dimensioned as
important, yet subordinate contributing factors to the overall economic
objective. In recent years, a number of IT best practices ranging from
agile methods to systematic software reuse have been successfully
analyzed using such value-based approaches. And now, with this report,
DNV has made a significant step forward in framing the measurement
and analysis of 27 process improvement projects in terms of economic
value creation. While acknowledging the difficulties due to soft factors
and partial information, the report nevertheless succeeds in providing a
clear, unambiguous signal of the benefits associated with process
improvement in a language that IT decision-makers at all levels can
understand and appreciate. | salute DNV for this important contribution
to the discipline of value based IT investment analysis and recommend
this report to all readers interested in knowing more about the potential
of process improvement to add value to their own enterprises.

John Favaro
Intecs S.p.A.

Associate Editor in Chief, IEEE Software, Management Department
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Executive Summary

Talking to organizations, DNV has observed a need for information on
the real benefits and value created by improvement projects. Arguments
like faster, better, cheaper do not sell by themselves anymore. Decision
makers more often act like investors who want to be convinced of getting
returns on their investments.

Many organizations have really benefited from improving their
Information Technology (IT) processes, capabilities, practices and
performance. This report provides evidence of the realization of these
benefits as witnessed by DNV. Twenty seven cases have been collected
covering a period of 15 years, a wide range of industries and company
sizes, and several process and practice improvement activities. In all
observed cases DNV has been involved in the improvement project,
taking on roles such as trainer, assessor, consultant and coach.

This report deals with IT improvement, which may be based on CMMI®
or on other models. IT improvement is directed at improving IT products
and services in order to contribute more to the organization’s purposes
and values. The report shows that in all domains and industries IT
improvement can lead to benefits that fully justify the costs and expense
of the improvement activities.

With respect to CMMI based IT improvement, the cases observed
suggest that benefits and value were created at all maturity levels. This
report also shows evidence that higher maturity levels correlate with
higher benefits.

One of the cases showed, in terms of net present value, a high return on
the costs and expenses of process improvement. Other cases showed
considerable benefits of process improvement. The benefits are lower
costs of software development, lower costs of loss-making projects, and
more revenue generated by additional projects. These benefits occurred
together with improvements in the six projects and process attributes of
customer satisfaction, quality, scope, schedule, budget and risk.

Other types of IT improvement projects can create significant benefits
and value, especially when decision support is involved. Decisions that
are not based on evaluating alternatives are likely to destroy value. The
organization runs the risks of walking the already beaten track, which
often results in comfortable decisions but with poor outcomes. IT
improvement based on sourcing support creates value in the same way.

Focusing on performance measures keeps improvement activities on
track. Focusing on the benefits and costs of improvement activities
directs improvement to value creation, the ultimate performance
measure.
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1 Introduction

May 2010

Many organizations have benefited from improving th eir
Information Technology (IT) processes, capabilities , practices and
performance. This report provides evidence of the realization of these
benefits as witnessed by DNV. To that purpose 27 cases have been
collected covering a period of 15 years, a wide range of industries and
company sizes and several process and practice improvement activities.
In all observed cases DNV has been involved in the improvement
project, taking on roles like trainer, assessor, consultant and coach. The
27 cases provided the data on which this report is based. There is
already evidence of CMMI based improvement in attributes like
schedule, product quality; cost performance, productivity and customer
satisfaction (see Gibson et al., 2006). This report not only seeks to
extend this evidence to other attributes and to other types of
improvement, but also wants to extend the evidence to the benefits and
value created by the observed improvements.

This report deals with IT improvement , which may be CMMI based or
based on other models of best practices. IT improvement is directed at
processes or single practices. Process improvement is the improvement
of practices in relation to each other and covering an entire process
chain. Single practice improvement (hereafter practice improvement) is
the implementation, execution or support of practices which may or may
not be specified in CMMI. Consider for instance project management,
software license management, sourcing support, quality management,
and product audits. Both process and practice improvement are
directed at improving IT products and services in 0 rder to
contribute more to the organization’s purpose and v alues.
Hereafter, improvement refers to IT process and practice improvement.
Where necessary we differentiate CMMI based improvement.

Talking to organizations, DNV observed a need of in ~ formation on

the benefits and value created in improvement activities. Arguments
like faster, better, cheaper do not sell themselves anymore. Decision
makers more often act like investors who want to be convinced of getting
returns on their investments. This report offers the makers of business
cases practical advice on where to look for which type of benefits of IT
improvement activities. Together with the Workbook Business Case
(Tijdink, 2009) it offers a tool for making convincing business cases. The
report may also be useful for IT practitioners, consultants, process and
project managers, IT commissioners, decision makers and all others that
have an interest in directing improvement for value creation.
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Chapter 2 contains a brief discussion of the mechanisms that explain
whether or not improvement activities will lead to benefits and value
creation. The concept of value is introduced followed by a high level
model of the impact of improvement on value. Measuring performance is
explained introducing six attributes to steer projects and processes.
Finally, the relations between the attributes and potential benefits in the
IT organization and the customer organization are discussed.

Chapter 3 discusses the evidence of benefits and value creation in 27
cases. The chapter starts with a brief overview of the cases. The
performance results are summarized and in the last section cases are
discussed that clearly show full or partial evidence of benefits and value
from improvements. Chapter 4 concludes the report.
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2 Measuring the Value of Improvement
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Value is created when the net benefits resulting from an investment
exceed the costs of capital (Copeland et al., 1995). The net benefits are
the benefits minus the costs needed to install and sustain the projected
new practices.

The costs of capital are opportunity costs of investing capital in
securities of comparable risk. A typical investment project starts with
upfront capital expenditures which result in cash flows of benefits and
costs in subsequent years.

Improvement projects are different as there are usually no capital
expenditures involved. Instead, they involve expenses to hire external
consultants, appraisers or auditors and the costs of employees needed
to execute the defined improvements. Ex ante evaluation of
improvement projects and investment projects both require computing
the Net Present Value (NPV) by discounting future expected cash flows
against the costs of capital (see for instance Brealy et al., 2007). In an
ex post evaluation, after a project has been closed, usually other metrics
are used to establish the project’'s economic value added, its profitability
or return on investment, but not the NPV.

In order to support decision making on future improvement projects by
comparison, the ex post evaluation of the improvement projects in this
report assumes ex ante evaluation of a decision made in the past
returning the NPV as a measure of value creation. According to
Copeland et al. (1995) value is the best metric, because it is the only
measure that requires complete information. This report shows how this
applies to IT improvement.

In this report we deal with improvement projects. The improvement
projects are directed at increasing the performance of decision making,
IT work processes, and IT products and services. DNV has an extensive
track record of supporting customers with improvement activities. The
insights into the business value were developed by analyzing cases from
a financial viewpoint.
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Costs © Improved : Benefits :

* [nvestments * Capabilities * Cost savings
* Expenses * Practices * Revenues
® Activities * Performance * Less working capital
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Figure 1: High-evel model of the impact
of ITimprovement on value

Figure 1, inspired by Gibson et al. (2006), shows a general and high
level model of the impact of improvement activities on business value.
An improvement activity requires expenditure for external consultants or
appraisers and the costs of internal activities to implement the defined
improvements. The direct results are increased capabilities, such as
skills, knowledge and attitude.

Examples of improved performance are higher productivity, less defects
in the product delivered, a better performing and more stable system,
and higher customer satisfaction with the delivery schedule. Important
achievements, but as Sward (2006) points out, better, faster, cheaper
arguments are not enough to justify additional IT spend. It is also
necessary to connect improved performance measures to concrete
benefits and thus to business value. Performance improvements are
usually confused with benefits. Improvements may lead to several types
of benefits, but can also lead to extra costs.

The relationship between performance and benefits is explained by the
context and business goals. Context and business goals are a
prerequisite to understanding which benefits must b e realized.
Realizing benefits presupposes conscious goal setti ng and

decision making. Higher productivity can be achieved by economizing
on staff; it can be used to increase production, to produce other products
or services, to relieve work pressure and hence reduce the costs of sick
leave. Provisions need to be made to direct higher productivity to the
required benefits.

Assume an organization which has set business goals on delivery on
time, customer satisfaction and increasing sales. This organization
decides to use higher productivity to accelerate production. If there is no
need for the excess product, the increased production will only lead to
an increase in expensive working capital. A higher customer satisfaction
resulting from increased delivery on time may fulfill an important
condition to increase revenues from sales, but it is by no means a
guarantee. In this case, the organization therefore also wants to
measure sales activities and the number of projects actually sold. The
business goals in their context guide the selection of the proper
performance measures to measure the realization of the required
benefits. The improved processes and practices are aimed at a change
in behavior in such a way that its performance significantly improves.

8(28)
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Measuring the value of improvement projects starts with measuring
performance.

Figure 2 : Model for measuring and controlling performance

Figure 2 provides broad categories for defining performance measures.
Potential benefits of IT improvement may result fro m customer
satisfaction, quality, budget, schedule, scope and risk. Project
managers and steering boards have information needs on these
attributes. Compared with the overview presented by Gibson et al.
(2006) in their report Performance Results of CMMI®-Based Process
Improvement, productivity has been replaced by scope and risk has
been added. Here, we briefly describe the six attributes as depicted in
Figure 2.

Scope

Scope is important, because it deals with what has to be produced and
delivered in terms of countable objects. Scope contains output measures
about the amount and functionality of products or services produced and
delivered. It is the g of quantity that multiplied with the p of price defines
the size of the contract and hence, the budget.

Budget

Budget represents input measures, the costs of a project, of
deliverables, of assets. Productivity is seen as an output/input ratio and
therefore as a function of scope and budget.

May 2010 9(28)
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Risk

Risk is defined by the uncertainty of the outcome, caused by variability
of the bandwidth of the other attributes or by the violation of bandwidth
tolerances. It also recognizes the value of safety, health and the
environment and other values important to the organization. Risk must
be a consideration. Organizations may economize on budget and
quality, extend production to the limits (scope) and speed up delivery
(schedule), but do so at a risk. On the other hand risk mitigating actions
must be weighed on costs-effectiveness. Risk mitigation comes at a
price. In calculating the NPV, risk and uncertainty, including the costs of
mitigating actions, are covered by drawing optimistic, realistic and
pessimistic discounted future cash flows.

Customer Satisfaction

Customer satisfaction contains a set of effect measures that is the
customer’s perception and evaluation of all relevant products, service
and service process attributes, including the price paid and the expected
or realized benefits. Also the delivery quality in serving the customer is
decisive for customer satisfaction. Delighting the customer in this area
makes the difference in customer retention (Ekris, 2008). Knowing that
customer satisfaction wears out, because of habituation and competition
(Kano, 1984), we know now that looking for delighters must be
continuously on the radar. For a growing number of customers delivery
on time will change from being a satisfier to becoming a dissatisfier,
which is part of the very basics of doing projects.

Quality

Quality measures are output as the absence of non-conformities and
defects and their consequences. Incidents and problems in an
operational system may indicate defects. Quality also measures the
conformance to technical requirements such as defined in the ISO 9126
standard. The ISO 9126 standard defines six quality characteristics of
software products: Functionality, Usability, Efficiency, Reliability,
Maintainability and Portability. These are divided into 32 sub-
characteristics, which can be measured.

Schedule

Schedule measures are the throughput velocity from turnover rate of
relevant process steps up to delivery on time of the whole project.

lgnoring the order
(quality — scope or scope — quality),

there are 2°1 = 63 combinations
of one to six attributes.
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Value covers all six attributes. Performance measures like employee
satisfaction may indicate an influence on all six attributes, but do not
easily fit into the model in Figure 2. Most performance measures can be
understood from one or two attributes. Usually, a set of performance
indicators is defined to cover the six attributes for operational steering.
Performance measures covering the six attributes must be considered
jointly in order to see trends in improvement. The number of projects
delivered is much more meaningful if we also know how the budget
developed and the number of defects found in the operational system.

If the performance measures are carefully chosen, it is possible to
measure and attribute benefits to the implemented IT improvements.
Figure 3 shows the high level relations between the attributes and
potential benefits in the IT organization and the customer organization.

IT systems with more functionality (scope) of higher quality against a
lower price will generally deliver more business benefits: lower IT costs,
more cost savings in business processes, more revenues from sales
and less working capital.

Earlier delivery of IT systems (schedule) advances those benefits,
resulting in earlier higher discounted cash flows. Earlier market
introduction of new products and services may also result in a higher
market-share allowing for more revenues from sales. Incremental
delivery of minimum marketable features (Denne & Cleland-Huang,
2004) is entirely directed to such benefits and also has a positive impact
on risk. More reliable and more secure IT systems and services result in
more predictable benefits and avoidance of the costs of unavailability or
any other security or safety related incidents. Less risk is expressed in
less pessimistic future expected cash flows, improving the weight of the
realistic and optimistic future expected cash flows, and is therefore a
powerful value creator.

May 2010 11(28)

MANAGING RISK [R5



The IT organization also realizes the benefits of the implemented
improvements. Productivity improvements (scope/budget) result in
cost savings in the IT process that may be cashed a s such or may
be used to finance new high value activities.

Rationalizing IT portfolios or software licenses reduces the costs of IT
assets. Higher quality work products reduce the costs of rework and
collateral damage (risk) of repairing defects, incidents, problems and
disasters. Reuse of high-quality deliverables has a huge positive impact
on productivity (Jones, 2007), whereas reuse of poor-quality deliverables
has the opposite effect.

Being late often means being more expensive, and not only when
penalties have to be paid on late delivery. There is an exponential
relationship between the duration (schedule) of a software development
project and its costs (Verhoef, 2002). Excessive schedule pressure is
very common and has a negative impact on productivity (Jones, 2007);
time compression may even lead to very high extra costs (Verhoef,
2007).

Managing risk means more predictable benefits of cost savings and
avoidance of the cost consequences of incidents, problems and
disasters.

May 2010

Figure 3 provides a general overview of the interrelationships of
improvement attributes and their benefits.

For specific projects a much more detailed overview is needed, such as
provided by the value tree. A value tree relates performance measures
to benefits and costs, and thus to value creation. Drawing value trees
helps project managers and project boards to steer their improvement
projects to demonstrable value creation. In Figure 4 a value tree is
depicted of a specific project, serving specific business goals in a
specific context.

Benefits (revenues and cost savings) and costs are influenced by value
drivers. A value driver is a performance measure that has a positive
impact on the results of a business. Leading measures predict the trend
of a value driver. In addition to a value tree, a value network can be
drawn (Card, 2003) in order to show multi-stranded relationships
between leading measures and value drivers.

A company must develop superior insight into the key value drivers of
each of its businesses (Copeland et al., 1995). In order to develop these
superior insights the value drivers have to be identified and clearly
defined. This means that they should be directly linked to shareholder
value creation and cascade down throughout the organization. Value
drivers should be targeted and measured by both financial and
operational measures and should cover long-term growth as well as
operational performance.
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Copeland et al. (1995) identify three steps in the process of value
creation:

1. Identification of the value drivers by creating value trees.

2. Prioritization of the value drivers. A discounted cash flow should
be created so that the sensitivity of the value drivers can be
shown.

3. Institutionalization of the value drivers. Value drivers are
incorporated into the targets and scorecards of the ongoing
business performance management.

Card (2003) shows how to incorporate practical software measurement
into the Balanced Scorecard. Making software measurement part of
enterprise measurement. Improving on budget, scope, quality, schedule
and risk is often aimed at improving customer satisfaction. A customer
getting what he asks for is glad; a customer who gets what he needs is
delighted. The perceived expected and realized benefits of the improved
product or service further enhances customer satisfaction. Depending on
the needs and business goals a delighted customer may consider
ordering extra products and services. The resulting improved image in
the internal or external market will attract new customers. The ultimate
benefit of IT improvement is to obtain more revenues from extra
products and services sold to the existing and new customers. The
generated benefits thus provide more fuel for an upwards directed, value
generating improvement spiral (see Figure 5).
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3 Results Achieved in Practice
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We examined 27 cases from 10 domains (see Table 1) to collect
evidence of the value creation of improvement projects.

The organizations observed varied from a single site of a small, local
player to very large multi-nationals with many sites involved in the IT
improvement. The budgets allocated to the improvement projects varied
from 50,000 to over 3 million Euros, directly affecting several to
hundreds of employees, mostly in IT departments, and in some cases
employees of commercial IT solution providers. Where some cases
offered complete qualitative and quantitative information, the majority of
cases rendered partial data. The data of all 27 cases are analyzed in
section 3.2. The strongest cases are individually discussed in section
3.3.
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In 18 cases DNV was hired for its expertise with IT CMMI based
improvement. In 17 cases CMMI for Development (all levels) has been
used and in 1 case IT Service CMM, the predecessor of CMMI for
Services. The roles DNV often undertook were those of assessor,
support (external employee) and consultant (see Appendix 2).

The cases where financial analysis and risk management, and, to some
degree sourcing support, have been deployed, provided direct evidence
of value creation, because value was the required output. In the other
cases evidence of value creation was unavoidably partial, remembering
the remark of Copeland et al. (1995) on the completeness of value as a
performance metric. There, as in paleontology, value creation had to be
deducted from a few bones and teeth found in a specific context. For
some benefits figures were available or could be computed, for other
benefits there was only qualitative evidence.

May 2010

The 27 cases provided 116 instances of performance measures on the
six projects and process attributes. In 93 instances improvements have
been reported, in 1 instance deterioration and in the other 22 instances
the measures had not yet yielded data. In six instances performance
measures have been used that implied a potential impact on all six
attributes: employee satisfaction, total control and value. Employee
satisfaction is difficult to map to the six attributes. It is reported to have
modest positive impact on productivity (Jones, 2007), but it may have
some direct or indirect impact on all other attributes as well. ‘Total
control’ implied the rescue of an entire project in one case and a
measure like the number of performance indicators in the green in
another case. Table 2 shows the number of performance measures per

combination of attributes used in the cases.
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The diagonal shows the single attributes and the other cells the pairs.
Budget has been used in 39 performance measures, in 16 instances on
its own, in 17 cases in second position and in 6 cases on first position.
The 14 scope/budget measures all measured productivity. Risk has
been used in 6 cases for measuring risk and in 19 combinations with
scope, quality, schedule and budget. In combination, measures based
on risk indicated variability or accuracy, like planning accuracy
(scopelrisk), and reliability, like the number of incidents from product
defects (quality/risk).

For 92 performance measures improvements have been reported.

For 36 performance measures only qualitative statements were
available, like “achieved” or “some improvement”. Except for one
instance, measures only showed improvements. In a CMMI level 2
improvement project that was started recently, a slight decrease in
productivity has been reported. In this case, the reported improvements
in quality came at the cost of some initial productivity loss.

In Table 3 the results of 56 quantitatively measured improvements are
presented. In quite a few cases an improvement of 100% has been
reported or has been deducted. This is partly due to lack of data points
and to the definition of the used metrics, such as in the case where the
number of contracts lost has been reduced to 0. Customer satisfaction
has been defined as evidence of customer retention where this could not
be taken for granted. The degree of customer satisfaction has not been
measured with a survey. The measure was simply not loosing the
customer altogether, for which customer satisfaction was a precondition
set by the customer. Also evidence of selling additional projects in
combination with qualitative reports on increased customer satisfaction
has been scored as 100%.
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Although 25 measures are defined, based on a combination with risk
(see Table 2), there is little evidence of improvements relating to risk.
The measures with risk in second position (19) predominantly measure
accuracy or lack of variance of the other attributes. Measurement results
of accuracy were not available. The risk reduction of 30% denotes a
decreased number of availability incidents. The risk reduction of 95%
relates to the decrease in critical risks and problems in outsourced IT
systems. Risk provides direction to CMMI based improvement,
especially in the early stages when the number of findings might seem
overwhelming. Table 4 presents the number of measures per attribute
per CMMI maturity level. The limited number of data points does not
allow for conclusions, but some tentative observations can be made.

At level 2 quality, budget and schedule are more intensively measured.
Level 3 seems to focus on quality, schedule and perhaps scope, and at
level 4 there seems to be a focus on quality and productivity.

At all levels quality is measured more often than o ther attributes.
Looking at the potential benefits of higher quality, measured as a
decrease in defects, there is a direct relationship with lower costs of
rework for the IT organization, customer satisfaction and more benefits
in the customer organization. Indirectly, less rework also promotes
improvements to schedule and budget and their potential benefits.
Higher quality in terms of fewer incidents also reduces risk. Quality
delivers many potential benefits, both directly and indirectly. Delivery
within budget seems to be an important target at level 2.

At level 3 and 4, productivity is measured more oft ~ en than budget ,
revealing a shift in ambition from delivery within budget to decreasing
the budget needed for product development. This ambition is consistent
with the philosophy of CMMI. Schedule, as in delivery on time, seems to
be of more interest at level 2 and 3 than at level 4. Some cases show
that delivery on time of projects has reached 98% in the year of
completing level 3.

In Table 5 the improvements have been arranged according to the
highest CMMI level achieved at the end of the observation period.
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Level 2 seems to offer the largest room for improvement in terms of
percentage. Many measures, like delivery on time and delivery within
budget have a natural ceiling that is achieved as soon as all projects
(100%) are delivered on time and within budget.

The lower percentages at the higher levels do not necessarily mean that
the benefits of further improvement will diminish. Productivity has its
technical limitations. The amount of code developed per FTE is
dependent on the degree of automation of software development
possible for a certain platform. To put it a little bit simplistically: the
challenge is not to spoil potential productivity of software development
by poor process performance and rework from low product quality.

The measure showing an improvement of 266% is a measure for value,
being the NPV of all cost savings divided by the discounted costs of the
improvement program. There is no natural ceiling to value other than
total and everlasting satisfaction of demand. In this project (case 24) the
most interesting benefits were the increasing revenues from projects
sold. At level 4, as has been achieved in case 24, the effect of increased
productivity, accurate delivery and high quality made it possible to
drastically improve the image in the market and sell projects at very
competitive prices. If the net benefits of the resulting revenue increase
could have been included, the NPV/discounted cost ratio would have
been much higher.

May 2010

Improvements in terms of a percentage need context to see and
understand the impact in terms of value creation. The case descriptions
provide examples of how improvements contribute to benefits and value
creation. Cases are discussed that clearly show full or partial evidence
of benefits and value from improvements. Where possible the benefits
and value created are quantified. The cases not discussed individually
showed improvement on all attributes, but they lacked data on context,
business goals, and clues to benefits and value creation. In contrast with
paleontology it has not been attempted to reconstruct the whole animal
from a few loose bones and teeth, impressive and smart as they may
look.
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In the majority of cases disclosure of the company name was not
allowed. All cases are treated anonymously to avoid overexposure of
cases allowing for disclosure of the company name. See Appendix 1 for
a characterization of the selected cases

CMMI Based Improvement

In 2007 a software developing unit of a large bank (case 6) embarked on
a 2 year and 2.1 million Euro process improvement project. The project
goal was to achieve level 2 by the end of 2008. Through external CMMI
certification the unit wanted to show corporate audit in particular and the
organization in general that it provides professional services. The unit
wanted to move from fragmented projects to global projects by grouping
all actions to be done by all departments with a single project manager.
Due to the improvement project, the development teams can use a set
of standardized processes and templates, and are more able to manage
projects within required tolerances. This shows in the number of projects
delivered on time (from 42% to 65%) and within budget (from 72% to
83%). International cooperation between teams and with subcontractors
improved. The bank’s IT governance has increasing trust and
confidence in the IT teams, and shows that by assigning more projects
to the unit. The reported benefits for the unit are: lower costs of project
management, lower costs of software development, and more revenue
from extra assigned projects.

A software house in the automotive domain (case 11) achieved level 2 of
CMMII for Development in two years and spent 1.1 million Euro on the
improvement project. The project focused on improving quality, reducing
costs and improving planning and budget performance. As a result
customer satisfaction improved dramatically. Within two months
following assessment the firm was awarded with four new contracts of
considerable size.

A large firm in the Defense/Aerospace domain (case 13) improved
software development. The project costs of 700,000 Euro in 12 months
were fully justified by the cost savings on loss-making projects. In 2006 —
2007, the losses have been reduced from over 40 million to 10 million
Euros.

May 2010 19(28)



In the case (case 24) where value has been a performance measure, an
improvement of 266% has been achieved, calculated as the NPV of cost
savings divided by the present value of the costs of the CMMI process
improvement program. In the 4 year period observed the software
division with 150 employees achieved CMMI level 3. Performance
measures used in this case are reuse of software components (from
70% to 79%), costs of rework (from 22% to 14%), increase of
productivity (15%) resulting in cost savings that were, to some extent,
transferred to customers (lower prices), number of projects delivered on
time (from 70% to 98%), and an annual increase of projects sold (10%)
in the aerospace market. The value tree connecting performance
measures with benefits is depicted in Figure 6.

The cost avoidance of penalties paid for late delivery and the 10%
revenue increase have not been incorporated in the NPV calculations
due to lack of data. It is interesting to see that relative small
improvements in performance measures can have a large impact on
value. The observed improvements in terms of percentage contribution
over four years resulted in a total of cost saving of 8.8 million Euros. The
benefits of these cost savings were: lower costs of validation, lower
costs of rework regarding the core product, lower production costs by
increased reuse, and lower costs of rework on the delivered product.
This case clearly shows higher cost savings and higher net profit at
higher maturity levels; the diminishing returns of further improvement
have not occurred yet. As Table 6 shows, the 1.9 million Euro process
improvement program had a net present value of 3.9 million Euros,
assuming a weighted average cost of capital (WACC) of about 10% and
a tax rate of 25%.
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If the net benefits of the extra projects sold could have been included,
the NPV would have been much higher.

IT Improvement (other than CMMI based)

A large company in the energy domain (case 01) wanted to reduce the
costs of the external IT service desk and field support. To that means
new and consistent service processes were designed for service
supplier selection. The 100,000 Euro improvement project resulted in a
25% cost reduction after 5 months. Each year the company saves
approximately 1 million Euros.

To continue doing business in the Telecom domain, an IT product house
(case 04) needed to implement an integrated quality management
system (QMS) that enabled all sites to comply with international
standards. The number of certificates needed then could be reduced to
one for the whole organization. In order to support continuous
certification, the QMS had to be integrated with other systems to obtain
all required metrics. The organization has now a central repository on
product performance data where indicators can be aggregated to any
level of product groups and customers. The TL900O certification was
maintained without interruption, which is a mandatory pre-requisite for
contracts in many fields of the Telecom industry. As a result no contract
was lost due to the transition. All existing TL certificates were merged
into one global multi-site certificate. Numeric information on field
performance as basis for decisions led to more informed decision
making, early decision making, and thus early detection of systematic
product issues in the field. This supported timely reaction by the
organization to limit impact on customer networks. Using shared
performance data with the customers resulted in better management of
customer satisfaction. The benefits are: cost savings on certification,
avoidance of revenue loss, avoidance of cost and risks associated with
late detection of product issues, and significant cost savings in the
quality management processes. The cost savings on certification are
approximately 1.5 million US$ per year.
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An improvement of 710% is based on the rise in expected business
value of the selected sourcing alternative of 3.3 million Euro net present
value against an uncertainty of plus or minus 39%, compared with the
baseline alternative of 0.5 million Euro against an uncertainty of plus or
minus 187%. In this case (case 07) value has been the performance
measure. The service DNV delivered was decision support using risk
management and financial analysis. The case involved developing and
evaluating scenarios for technical renewal of a commercial software
product in the transport & logistics domain. The first scenario to consider
was rebuilding the software, which would have had a negative NPV ratio
as compared with the baseline alternative of ‘no change’ and handing
over the customer base just in time to a competitor. The winning
scenario entailed reselling the software solution of the same competitor.
The benefits observed were: lower costs of development and
implementation, lower costs of risk mitigating measures, lower annual
maintenance costs, and more revenue from new customers.

A large public agency (case 10) provides workers with insurance
products for temporary income and reintegration into the labor market.
For each client a paper file is kept. A file tracking system (FTS) supports
the agency’s employees in finding the correct files on time. The FTS
needed technical modernization. The project goal was to select the best
scenario for continuity of the functionality of the FTS, supporting the
continuity and performance of all business processes dependent on
client files. The scenarios were evaluated on the business value in
relation to the risk profile. One of the scenarios could be excluded
because of an unacceptable risk profile after action. The benefits of the
winning scenario were: lower costs of actions mitigating all business
continuity risks, resulting in 700,000 Euro net present value added
against an uncertainty of plus minus 49%.

A large multinational firm (case 14) in the telecom domain wanted to
save money by buying fewer software licenses at better terms, paying
less maintenance fees, and avoid legal risks and commercial penalties
for not having sufficient licenses. By implementing processes, tool
support and an organization for global software license asset
management, the multinational reduced the annual costs of software
licenses in two years. The performance indicator used here is cost
savings on the software license budget. The improvement was 15%.
Quick wins already covered the project expenses of 2.5 million Euro. A
further 15 million Euro per year of structural and ongoing cost savings is
expected. Assuming a weighted average cost of capital (WACC) of
about 8% (from annual report) and a tax rate of 41% (from annual
report), the NPV is 95 million Euros. If a lifetime of 5 year is assumed,
the NPV is 27 million Euros. The actual business value added is
expected to be somewhere in between, depending on the number of
years the benefits may be attributed to the project.
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Sourcing of development and operations support for intranet, internet
and extranet was the project goal of a firm in the medical domain (case
15). An important role has been played by an efficient and transparent
vendor selection based on pre defined criteria and complete requirement
analysis. The cash flows of cost savings of 2.4 million Euro on
development and of 0.6 million Euro annually on operations fully justify
the project expenses of 118,000 Euro over a five months period.
Assuming a life time of 5 years without salvage value, a tax rate of 38%
(from annual report) and a weighted average cost of capital (WACC) of
approximately 9% (from annual report), an NPV of approximately 2.8
million Euros is expected.

Case 22 deals with a 25 million Euro project aimed at the introduction of
a unique identification number for each citizen. Because of the high
social impact, independent judgment was needed in order to gain
acceptance from stakeholders. The improvements were: product quality
control from project start to delivery and audits on the quality of the
proposed services organization. Risk assessments early in the project
reduced faults later on, thus mitigating the need of last minute
workarounds and extra costs. On delivery, the functionality exceeded the
requirements and was accepted by all stakeholders. The project costs
were 10% below budget, thus saving 2.5 million Euros.
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In all domains and industries, improvement can lead to benefits that fully
justify the costs and expenses of the improvement activities.

There is previous evidence of CMMI-based improvement leading to
higher scores on performance measures.

This report supports further evidence and, on top of that, provides new
insight. There seems to be a negative relationship between the CMMI
maturity level and the median improvement of performance measures.
Overall, the cases observed suggest that higher CMMI maturity levels
correlate with lower improvement percentages on performance
measures. As an organization increases in maturity, the margin for
improvement is lower. On the other hand, there is an indication that
higher maturity levels correlate with higher benefits.

The size and quality of the dataset does not allow for decisive
conclusions on the relationship between maturity level and
value created.

In one case, there is, however, very clear evidence that more substantial
cost savings and revenues from extra projects sold have been achieved
after reaching maturity level 4. Even to such an extent that higher
maturity levels showed higher incremental net profits. There seems to be
a negative correlation between the performance improvements in
percentages and the benefits realized. This is not surprising. High
improvement percentages on the six attributes indicate a promising start
and a way to achieve higher net profits. To draw on an analogy with
sports: on the tennis court the beginners are encouraged by fast
improvement on performance measures and the professionals by high
prizes.

The detailed cases also show that benefits and net profits of
CMMI-based improvement occur at all maturity levels.
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The good news is that it pays to start CMMI-based improvement.
Another issue has to be raised by the lack of negative percentages in
the 27 cases observed. Except for a hint, the cases do not show trade-
offs between, for instance, quality and productivity. What the detailed
cases do suggest is that, in the period observed, possible temporary
productivity losses are completely made up for by the benefits of delivery
within the tolerances of time, quality and budget and resulting customer
satisfaction. IT improvement projects (other than CMMI-based) can
create significant benefits and value, especially when decision support is
involved. The practice to be improved is decision making. Decisions that
are not based on evaluating alternatives run theri sk of destroying
value. In the cases DNV observed, the alternatives that were considered
to be most likely at first proved to be the worst. These cases highlight
the risks of walking the already beaten track, which often makes for
comfortable decisions but results in poor outcomes. Improvement based
on sourcing support creates value in the same way, as it involves
choosing between sourcing alternatives. Improvement projects that
involve management of assets can also be very profitable by introducing
the ability to decide on which assets to economize. Assets may
represent considerable capital. Value is created by economizing on
assets and the asset management process.
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