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Improvement and certification
of software process are very impor-
tant for Lithuanian IT companies
which hope to increase the export
of their software products and ser-
vices.  Public procurement of IT
products and services requires im-
partial criteria in terms of select-
ing suppliers.  A project that has
been carried out by Vilnius
University, the Kaunas University
of Technology and the major
Lithuanian IT companies Alna and
Sintagma has sought to create
methodologies and tools in support
of assessing, defining and imple-
menting mature software process.
The project was supported by the
Lithuanian State Science and
Studies Foundation.

WHY IMPROVE SOFTWARE
PROCESS?

Almost 40 years ago, the situa-
tion with software development
was seen as a crisis, because there
were serious problems with bud-
gets, schedules and quality.
Almost 20 years ago, specialists
came to understand that there is
no silver bullet which can resolve
software-related problems. When
people asked why software projects
fail, there was no clear answer.  It
appeared that even smart tools did
not help to decrease the number of
excessively expensive, underesti-
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mated and even failed projects.
The emphasis in research was
shifted to organisational and
methodological matters.

Software process engineering
has been accepted over the past
decade as the most advanced soft-
ware engineering area. Investi-
gations into the maturity of soft-
ware process have allowed special-
ists to gain a deeper insight into
software activities, to define the
management of software process, to
define the quality of a software
product through the quality of the
software process, and to introduce
good software process models which

help to assess and to evaluate both
the software process and the organ-
isation which is producing the soft-
ware.

The research achievements have
been notable, but there are still
very important and timely problems
with software projects.  A research
project called “CHAOS”, which was
performed by the Standish Group
[1], shows that the share of success-
ful projects (ones that are complet-
ed on time and on budget, with all
originally specified features and
functions in place) has, over the
past decade, remained at a level of
less than 30%.  Most projects are
challenged or even failed projects.
“Challenged projects” are ones
which are completed and opera-
tional, but which exceed the budget,
take too long to complete, or have
fewer features and functions than
had originally been specified.
Figure 1 presents data about more
than 30,000 projects that were test-
ed by the Standish Group.

COSTS AND BENEFITS 
OF MATURITY

Every action that is undertaken
must help the relevant organisa-
tion to achieve its goals.  Any busi-
ness activity is usually qualified in
accordance with its return on in-
vestment (ROI), which is computed
in terms of the cost of the effort
that is needed in relation to the
benefits that are expected.  Many

Government-Industry-
Academia Partnership 
in Software Process
Improvement 
Dr. Antanas Mita¯i˙nas, chairman, Department of Computer Science, Vilnius
University, Lithuania

Dr. Saulius Ragai¯is, chairman, Department of Software Engineering, Vilnius
University, Lithuania

A new project, øDevelopment of Mature Software Process Implementation
Methodologies and Toolsø seeks to establish conditions under which Lithuanian
IT companies might increase the export of software products and services.

Figure 1. Status of projects (1994-2004)
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Another important aspect here
is the amount of time that is need-
ed to move up to a higher level of
maturity.  Figure 3 presents the
median amount of time that is
needed to rise up by one level.
These data come from the Software
Engineering Institute (SEI) [3],
and they focus on organisations
which deal with CMM-based soft-
ware process improvements.

LITHUANIA’S SITUATION
It was not all that long ago that

Lithuanian IT companies began to
take steps toward externally recog-
nised quality. In 2000, a
Lithuanian IT firm called
“Sidabrinis tinklas” was the first in
its field to be certified in accor-
dance with the ISO 9001 standard.
During the succeeding years, this
process became much more expan-
sive – quite a few Lithuanian IT
firms are already certified or are
working on becoming certified in
accordance with ISO 9001.
Investments in quality are forced
by competition and by customer re-
quirements.  Lithuanian IT compa-
nies which seek to enter the mar-
kets of the European Union and
other foreign areas must demon-
strate the ability to develop soft-
ware at the required level of quali-
ty.

Leading IT firms already recog-
nise that the application of the ISO

businesses find, however, that the
notion of the ROI indicator goes far
beyond expenditures and earnings
in cash, because there are a great
many important quality attributes
such as safety, the stability of secu-
rity systems, etc., which are of far
greater value than euros and cents.

The higher level of maturity re-
sults in cost savings, reduced time
to market, enhanced quality and
improved predictability in terms of
satisfying cost and schedule esti-
mates.  This is shown in Figure 2,
which presents statistical data con-
cerning 1,300 completed projects
that were implemented by organi-
sations of different CMM
(Capability Maturity Model) levels
[2].  The projects involved 200,000
lines of code, and costs were calcu-
lated at a rate of USD 110,000 per
year per developer.  An organisa-
tion gains significant benefits by
achieving a higher level of maturi-
ty.  The average level of effort ex-
pended by a second-level organisa-
tion, for instance, is approximately
four times lesser than the level that
is needed by a first-level organisa-
tion which is handling a project of
the same size.  It is also true that
the second-level organisation has
approximately five times fewer de-
fects than is the case with a first-
level organisation.  There can be no
question as to which level of organ-
isations customers would prefer.

9000 standard, which is a general
quality standard, is not enough to
indicate that the organisation is
spending sufficient resources on
product quality.  Some companies
have begun to look at specific stan-
dards – software process maturity
models such as CMM, CMMI and
ISO 15504 (SPICE). Most Lit-
huanian firms, however, know that
such standards exist, but they have
not yet identified the need to follow
them.  Several IT firms, it must be
noted, have chosen another ap-
proach – they’re rearranging their
work in accordance with process
models such as RUP (Rational
Unified Process) and XP (eXtreme
Programming).

Reorganisation of company
processes in accordance with stan-
dards requires not only lots of
preparation, a thorough under-
standing of the requirements of the
standards, documentation of exist-
ing work processes, and mapping in
relation to the requirements, but
also extensive investments in per-
sonnel training, in developing new
methods, in measuring processes,
etc. This means that only the
largest and financially strongest
Lithuanian IT firms can improve
processes on their own.

When it comes to the investiga-
tion of software process improve-
ment initiatives  in Lithuania, it
has to be noted that the Baltic
Software Metrics Association
(BaSMA) began work in 2001 which
sought to propagate best practice in
software engineering and manage-
ment, to stimulate software mea-
surement activities, and to organ-
ise data collection and exchange.
More than 15 IT companies from
Lithuania, Latvia and Estonia be-
came members of BaSMA, but alas,
its important activities lasted for
only a year or so.

A similar mission – to support
the objectives of businesses
through the development, provision
and promotion of research, stan-
dards, competences and practices
for the effective governance, control
and assurance of information sys-
tems and technologies – is being
pursued by the Information
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Figure 2. CMM Project Statistics for a 200,000 LOC Development Project
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Systems Audit and Control
Association (ISACA) and its
Lithuanian chapter, which was es-
tablished in 2002.  Today the
Lithuanian unit brings together
the representatives of more than
20 companies and organisations.
ISACA activities are not focused on
software development, instead em-
phasising IS audit, management,
quality and security assurance.

The Lithuanian government’s
Information Society Development
Committee stresses that there is
a need for a methodology that
could be used in public procure-
ment so as to determine the capa-
bilities of IT product and service
providers.  That’s because cur-
rently used criteria are mostly
based on financial indicators, and
they are unable to guarantee the
qualified implementation of IT
projects.

When they seek to compete in
international markets, Lithuanian
IT companies should be able to join
together so as to organise projects
of the necessary size.  Infobalt,
which is an association of
Lithuanian IT&T companies, be-
gan a new project in 2004 –
“Outsource2Lithunia.”  The goal of
the project is to ensure that
Lithuanian IT&T companies are
among the leaders in offering out-
sourced IT&T services in Europe.
Already, 22 IT&T companies have
joined in this project.
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A defined software process is an
essential prerequisite for compa-
nies which establish joint project
teams that are effective.  It must be
noted that Vilnius University and
the Kaunas University of
Technology have already included
courses related to software process
in their study programmes, albeit
mostly at the master’s degree level.
Academics, however, say that there
is a lack of practical experience
with real companies in projects.

In 2003, the Lithuanian State
Science and Studies Foundation
announced a research programme
to support the ability of Lithuanian
companies to export their products
and services.

AN ACADEMIC-INDUSTRIAL
INITIATIVE

Vilnius University, the Kaunas
University of Technology, and the
leading Lithuanian firms Alna and
Sintagma have launched a project
to establish prerequisites for
Lithuanian IT companies which
want to increase the export of their
software products and services by
providing methodology and tools to
support the assessment, definition
and implementation of mature soft-
ware process.  This will make it
possible to create software products
and services at a higher level of
quality, to certify companies in ac-
cordance with internationally
recognised standards, and to dis-

seminate information about ways
in which software process is being
improved at Lithuanian companies
so that this is understood by poten-
tial customers in export markets.
The project received support from
the Lithuanian State Science and
Studies Foundation and was called
“PKP BRANDA” in Lithuanian
(PKP is an abbreviation of Software
Process, and BRANDA means
“Maturity”).  Initiatives of a similar
kind in other countries are de-
scribed in [4, 5].

Project participants already
have had several years of experi-
ence.  University personnel engage
in modelling of theoretical software
process, while IT companies imple-
ment software process models.

EXPERIENCE 
OF THE COMPANIES

It must first be said that before
Alna and Sintagma began to inves-
tigate specific software process as-
sessment and improvement mat-
ters, the two companies received
the ISO 9001 certificate.  It would
be wrong to say that this was a re-
quired prerequisite in general, but
the situation in Lithuania usually
indicates it.  One reason is that ISO
9001 certification is often a desired
or even mandatory requirement in
public tenders.  An ISO 9001 cer-
tificate means that the company
has experience in applying stan-
dards and in defining and changing
business process.  This was taken
into account later in the project,
when guidelines were drawn up for
evaluation and improvement of
process capability.

The companies decided to im-
prove their software process both
for internal and external reasons –
a need to accumulate knowledge
and experience and to distribute
best practice among personnel so
as to make the work more efficient,
but also because potential foreign
customers have increasingly re-
quested proof of the ability of the
firms to handle the relevant pro-
jects. This evidence is offered
through information about the
software process, whether it has
been defined or already imple-

Figure 3. Median amount of time to move from one CMM maturity level to the
next
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this kind should be seen as major
priorities, and it is very desirable
to have at least one dedicated staff
member who deals with the im-
provement project and nothing
else.  Third, the fact is that soft-
ware process improvement is com-
plicated, it consumes lots of re-
sources, and it takes a long time to
accomplish.

The two companies have chosen
different approaches in improving
their software process.  Alna selected
an evolutionary approach, which
means gradual definition and im-
provement of work procedures.  Alna
seeks to accumulate the company’s
best experience and to involve all re-
lated staff if defining the processes.
The tangible advantage of this ap-
proach is that personnel who are in-
volved in process definition are also
committed to ensuring its success.
The evolutionary approach, however,
also requires much more in the way
of investment. In Alna’s case, the
process improvement activities led
to a situation in which the company
was the first Lithuanian IT firm to
be certified at Level 2, according to
SW-CMM v1.1.

mented.  Clients also want to know
how process improvement is car-
ried out.

Alna and Sintagma have both
chosen the Capability Maturity
Model for Software (SW-CMM) as
the basis for their own software
process improvement.  The reason
was that CMM materials were eas-
ily available – the CMM itself,
along with plenty of additional in-
formation about its implementa-
tion, the experience of other compa-
nies, along with a variety of statis-
tics, can be found on the Internet.
It is also true that SW-CMM is the
simplest model.

The experience of the two com-
panies has once again proven the
validity of several essential princi-
ples.  First of all, software process
improvement is not possible with-
out management support.  It is gen-
erally impossible to make signifi-
cant changes without support from
the very top. Second, software
process improvement should be or-
ganised as an internal project in
that the project is planned and
monitored, that the necessary re-
sources are allocated.  Projects of

Sintagma has chosen a more
revolutionary approach – definition
of unified work procedures by the
members of a small software im-
provement project team and the im-
plementation of those procedures at
the company.  The inevitable prob-
lem in this case is the inert nature
of employees and their reluctance
to accept measures that are pro-
posed by others.  Sintagma has now
begun its process improvement pro-
ject, and it has received support
from the EU’s Structural Funds for
this purpose.  Sintagma wishes to
achieve CMMI Level 2.

The experience of the two com-
panies shows that no single recom-
mendation can be made when it
comes to selecting an approach to
this issue.  The decision should be
based on the management tradi-
tions of the company, the human
factor, the size of the company, and
many other issues.

Both companies have under-
stood the need for external assis-
tance in assessing and improving
their software process.  They were
completely ready, therefore, to join
in the joint project.

SELECTING SOFTWARE
PROCESS MODEL

The first fundamental decision
which had to be taken in the PKP
BRANDA project was the choice of
a suitable software process maturi-
ty model.  This model is a corner-
stone for process definition, assess-
ment and improvement.  It must
ensure the usage of one and the
same concepts, relevant with the
best software engineering prac-
tices, and compatibility with inter-
nationally accepted standards.

Software process modelling ex-
amines two things – the activities
of software product development or
service provision, as well as the
characteristics of these activities in
terms of describing how well they
are performed (satisfying goals re-
lated to schedules, costs, project
scope and quality).

When defining requirements for
a software process maturity model
that is focused on local conditions,
the decision has been taken that it
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Figure 4. Start page of the Web-based version of the developed tools
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must be compatible with the inter-
nationally accepted models –
ISO/IEC 15504, previously known
as SPICE, and Capability Maturity
Model Integration for Software
Engineering (CMMI-SW).

All software process maturity
models can be classified in accor-
dance with their architecture (rep-
resentation).  There are staged and
continuous models.  The staged
representation model is meant to
assess the maturity of the entire
software process.  It defines five
stages (maturity levels) of sequen-
tial process improvement.  The as-
sessment result for the organisa-
tion (its entire software process) is
a single rating (maturity level),
and this enables comparisons
among organisations.

The continuous representation
model is intended for an assess-
ment of the capabilities of each
named process (process area), such
as requirement elicitation, soft-
ware design, configuration man-
agement, etc.  The assessment re-
sult for the organisation is the
process profile, which consists of
capability levels for each named
process (process area), thus identi-
fying most straggle-named pro-
cesses.  Though the capability of
each process is assessed separate-
ly, this does not mean that process-
es are unrelated with each other or
that it is impossible to improve one
process without improving associ-
ated processes.

There is no unequivocal answer
to the question of which software
process model architecture is bet-
ter.  The criteria of the model’s par-
ticularity and the purposes of its
application should be considered.
The staged representation model is
better for marketing purposes, be-
cause it provides a single rating for
the organisation – one which offers
sufficient evidence to potential cus-
tomers.   It is easy to compare
process maturity among different
organisations in that case, but the
model is not sufficiently detailed or
flexible.  That is because it offers a
solitary sequence of improvements
and does not make it possible to
measure software improvement in
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greater detail.  The continuous rep-
resentation model, by contrast,
makes it possible to select the order
of process improvement which best
satisfies the organisation’s busi-
ness objectives.  It is, however,
more complex in that case to com-
pare the maturity of various organ-
isations.  If, in other words, the
main purpose is software process
improvement, then the continuous
representation model is more suit-
able.

It must be stressed here that the
models of different representations
are not necessarily incompatible,
i.e., there is a possibility to map
them.

After analysis of software
process investigations and of the
practical experience of Lithuanian
IT companies when it comes to soft-
ware process assessment and im-
provement, the continuous archi-
tecture was selected.  The model
that was designed during the PKP
BRANDA project was based on the
ISO/IEC 15504 standard, making it
possible to convert the assessment
results via the proposed model so
as to produce assessment results

based on the CMMI-SW staged rep-
resentation.

THE MAIN RESULTS
Defining requirements was the

first stage of the project.  In defin-
ing the requirements for the soft-
ware process maturity model, the
essential aspects which were taken
into account were the completeness
of the model, its suitability for
process improvement at Lit-
huanian companies, the level of its
abstraction, and its compatibility
with existing standards.  The guid-
ing principles for process capability
evaluation have been worked out.
These are based on the purpose
(process improvement or supplier
selection), the scope (partial or
comprehensive) and the performer
(international or external asses-
sors) of the work. Requirements
have been elicited for software
process assessment, implementa-
tion and support tools.

The second stage of the project
was focused on the development
and pilot testing of the software
process model, methodologies and
tools.  First, a detailed definition of

Figure 5. View of a software process model in the local version of the
developed tools
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be downloaded and installed by
companies (Figure 5).

The project results have been
presented and discussed at various
events – the Information
Technologies 2004 and 2005 confer-
ence, the INFOBALT 2004 and
2005 IT trade fair, and a number of
seminars related to the project
“Outsource2Lithuania”. Interac-
tion has shown that Lithuanian IT
companies are increasingly under-
standing matters related to soft-
ware processes. People have ex-
pressed interest in the results of
this project, particularly insofar as
a chance to apply the principles in
practice is concerned.  Progress is
also of interest to the Lithuanian
government’s Information Society
Development Committee and
Public Procurement Office.  They
expect to use the results of the pro-
ject in defining tender criteria for
providers of IT products and ser-
vices.

CONCLUSIONS
Software process research and

practical experience in this area –
these provide the standard models
and best practices for their imple-
mentation on a worldwide basis.
At the same time, however, the re-
gional factor must be taken into ac-
count when it comes to software
process assessment and improve-
ment.  Investigations of the influ-
ence of local situations, traditions,
cultural and other issues are im-
portant.

Analysis of the situation in
Lithuania and the experience of
leading IT companies have shown
that IT companies need public sec-
tor support and co-ordinated ef-
forts in software process improve-
ment.

It is fairly common in Lithuania
for companies which are already
ISO 9000 certified to go down the
path of software process improve-
ment, and this requires special ex-
amination.

The project which is discussed in
this paper has positively influenced
the state of the art when it comes to
software process improvement the-
ories and practices in Lithuania.

the software process maturity mod-
el was worked out so as to ensure
its compatibility with ISO/IEC
15504.  The main purpose of the
model’s description was to narrow
the gap between the model’s termi-
nology and the practice of
Lithuanian IT companies.  The as-
sessment methodology was then
prepared in accordance with the de-
fined model.

The proposed methodology for
mature software process implemen-
tation is based on the incremental
improvement of a company’s soft-
ware process concept.  Despite the
theoretical possibility of another
approach, it could be applied in
practice only by a newly estab-
lished company.  The methodology
defines the main steps in software
process improvement, offering rec-
ommendations for their implemen-
tation, a discussion of the most
common problems, and techniques
for resolving those problems.

The developed methodologies
have been tested by the companies
which are participating in the pro-
ject, and these pilot projects have
demonstrated the essential suit-
ability of the methodologies for
Lithuanian IT companies.  At the
same time, the imperfections of the
methodologies when they are ap-
plied in practice have been identi-
fied – use of the methodologies re-
quires in-depth knowledge about
the software process model and its
application.  The pilot projects
made it possible to improve the
methodologies by adding examples
of the application, as well as addi-
tional recommendations.

Tools which support the imple-
mentation of the mature software
process have also been developed.
It must be observed that they offer
certain advantages when compared
to similar commercial and open-
source tools.  First of all, the new
tools help the project team to
analyse and improve the software
process model.  The techniques that
are being used allow for the further
enhancement of the tools.

Two versions of the tools have
been developed – one for the Web
(Figure 4), and a local one that can

The awareness of Lithuanian IT
companies with respect to software
process has been raised.  The pro-
ject has also allowed the Alna com-
pany to become the first Lithuanian
IT company to be certified at Level
2 of SW-CMM v1.1.  That happened
in 2004. Sintagma, which began the
process improvement project with
support from the EU’s structural
funds, is seeking to achieve CMMI
Level 2 process maturity, as well.

The results of the project include
a developed methodology and tools
for the implementation of the ma-
ture software process.  These have
been delivered to Infobalt, the asso-
ciation of IT&T enterprises, and to
the government’s Information
Society Development Committee.
Project results can be found by
Lithuanian companies at www.
mif.vu.lt/se/Branda.

Real co-operation among acade-
mic institutions and Lithuanian IT
companies has been embodied in
this project, and it has not been
without government support. ❏
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