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Abstract. Project management plays an important role in software engineering 
discipline. Project management is about delivering projects "on time", "in 
budget" and "in quality". Introducing, applying and improving project man
agement process requires systematical and coordinated approach, which helps 
to overcome organizational barriers, reduce implementation cost, provide 
knowledge sharing and secure achieved results. Many companies within the 
software-intensive automotive industry have decided to start the organization-
wide process improvement programs. In this context, project management is 
one of the first key issues on the way to the better processes. This article pre
sents an evolutionary approach to introducing and improving project manage
ment organizational methodology. It defines steps needed for incremental im
plementation of project management in software-intensive organization and its 
component-projects. It discusses the key success factors, prerequisites, methods 
and tools used on the way to the better, systematical, universal and practicable 
project management process. 

1 Introduction 

Nowadays project managemetit is an increasingly growing discipline. Many interna
tional and local orgaiiizations (such as Project Management Institute in U.S., Gesell-
schaft fur Projekt Management in Germany, or Polskie Towarzystwo Informatyczne, 
Sekcja Zarzadzania Projektami in Poland) are supporting the growth and improve
ment of project management. These organizations promote the usage of the modem 
project management principles across all disciplines, with a special focus on software 
industry. They also support practitioners in mastering their project work. 

The modern process and quality reference models underline the role of project 
management in the development work. Such models as CMMI, ISO 15504, or 
PMBOK provide an extensive guidance on project management [1-5]. 

Project management is now recognized as one of the basic methods in the modem 
software engineering. It is one of the essential elements enabling the success of the 
software and system development initiatives [6-8]. 

The automotive industry has also recognized the impoilance of project manage
ment in the electronic and software-intensive development projects. In the next dec-
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ade electronic and software will account for approximately 90% of all future automo
tive innovation. Electronic and software are becoming critically important and will 
share approximately 40% of the cost of car production. At the same time the complex
ity of the software-intensive systems in modem vehicles is rapidly growing. Nowa
days a high number of electronic control units are present in the car. They communi
cate through internal buses and influence each other. Almost every part of the car is 
now controlled by electronic and software - starting with engine/gear control, chassis, 
traction control systems, windows, light control and ending with the modem car navi
gation and entertainment systems. 

The increasing role of software in modem vehicles requires better management of 
the car development projects. In order to deal with the size and complexity of the ve
hicle systems, automotive companies have decided to start the company-wide process 
improvement programs. By introducing process improvement they want to deal better 
with the increasing complexity, improve product quality, to improve productivity and 
efficiency of the development departments. Within those process-oriented ap
proaches, project management process plays an important role, aheady at the begin
ning of a process improvement initiative. 

The experience gained during the implementation of project management in the 
context of software-intensive automotive systems lead to this work. This article pre
sents an evolutionary approach to introducing and implementing the project manage
ment methodology within software-intensive automotive systems, ft presents the key 
factors, methods and selected tools, which lead to the successful and sustaining im
plementation of the project management within the organization. The special focus is 
put on the component-projects - projects that aim to develop the single software-
intensive component (e.g.: electronic gear control, control panel, roof control panel) 
resulting from the cooperation between the OEM and suppliers. 

2 An Evolutionary Approach to Project Management Process 
Improvement 

The article presents an evolutionary approach to introducing and improving the pro
ject management within the context of the organizational process improvement pro
gram. K is based on the author's experience collected during the implementation of 
the project management principles within multiple automotive companies, ft presents 
the suggestion of the Project Management Process Improvement Model (PM-PIM). 
The article introduces the maturity levels needed for introducing, carefully imple
menting and then mastering project management within the software-intensive or
ganization. The proposed levels build on each other, e.g.: establishing the project 
management framework (Level 1) is a prerequisite for starting with piloting and roll
out of project management practices in the component development projects (Level 
2). Implemented project management practices (Level 2) are the basis for more ad
vanced project management, including definition of the tailoring guidelines for pro
ject management process, quantitative project management and fiuther continuous 
improvement (Level 3). 
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The content of the suggested Project Management Process Improvement Model 
(PM-PIM) is presented on the Figure 1. 

I ' Project Management Process tmptovemeJitKtodeI.(PM-PlM) - , 
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Making imprnved pro,oct 
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- Assessing the current state 
- Creating need for change 

Fig 1. Project Management Process Improvement Model (PM-PIM) 

The focus of the model is software-intensive organization and its component-projects. 
The discussion of the model elements is presented in the article below, taking into ac
count successful and sustaining implementation of project management process im
provement. 

2.1 Level 1 - Establishing 

The Establishing level refers to creating the organizational environment for the suc
cessful improvement of project management practices. It is about creating drive for 
change in project management, assessing the current state of project management 
practices, defining goals based on the organizational business goals and assessment 
results, obtaining sponsorship and creating a guiding coalition for the project man
agement initiative, collecting the right people on board and working out the first Pro
ject Management Framework. It is the responsibility of the organization to achieve all 
the points discussed in the Establishing level. Before starting the operational project 
management process improvement work with the projects, the issues discussed in the 
Establishing level should already be in place. 

Creating need for change. Introducing a systematic project management process is 
usually linked with the change to the current "lived" processes. Before starting the 
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improvement work the company must understand the reasons for doing the work. 
There are different sources, which drive the need for change in project management. 
These sources can be internal (poor results from past projects, firefighting, recall ac
tions, improvement initiatives, business goals, management requirements) or external 
(market trends, studies, customer expectations, regulatory and governments require
ments) to the organization. 

There must be a real sense of urgency in the organization to provide a right set-up 
for project management improvement initiative. The organization must really want to 
move, to change the current way of working. Usually the best way to achieve this is to 
learn by its own experience of the problems in the past. Some examples are the fire-
fighting situation at the end of the project, using too many resources on fixing the 
problems, huge cost overruns or even putting in danger the vehicle development pro
ject end milestone - called Start of Production (SOP). 

"Feeling the pain" is the best driving factor for starting with the deep-grounded 
project management process improvement. On the other side, if the company has not 
experienced any problems itself, it is rather hard for the employees to understand that 
there is a need for change. It is then the role of management to convince the teams 
and also themselves that the change and improvement are needed. Creating the need 
for change - it is about being proactive - thinking about potential problems before 
they occur. 

Assessing the current state. Assessing the current state of project management is 
about determining where you are now. The current state of the project management 
processes should be assessed in order to determine, what is already in place and what 
needs to be done to close the gaps in the current „lived" project management 
processes. 

While assessing the status of the project management practices some process refer
ence models can be helpfiil. One of the reference models - Capability Maturity Model 
Integration (CMMI) - provides a description of the "best practices" for project man
agement [2-3]. The project management in CMMI is divided in some Process Areas, 
both on the fundamental as well as on the progressive level. The fundamental Project 
Management Process Areas includes Project Planning (PP), Project Monitoring and 
Control (PMC), and Supplier Agreement Management (SAM). The progressive pro
ject management Process Areas includes Integrated Project Management (IPM), Risk 
Management (RSKM), Integrated Teaming (IT) and Quantitative Project Manage
ment (QPM). These CMMI project management Process Areas cover activities related 
to project planning, monitoring and control. They provide a lot of guidance on what is 
important for the systematic project management. The CMMI model enables to assess 
the current project management practices, identify gaps against the CMMI project 
management practices and define actions, which need to be implemented in order to 
improve project management practices. 

Another alternative to assess project management is using another model -
ISO15504 / SPICE [4]. In this model project management plays also a central role. 
The process group Project Management (MAN3) deals with project management. 
Some other process groups provide additional details on project management, i.e.: 
Risk Management (MANS) or Measurement (MAN6). The usage and importance of 
the process reference models in the software-intensive automotive industry is well 
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visible at the example of the SPICE model. In the year 2005 the new version of the 
SPICE model was created with the focus on the automotive industry. The result is 
Automotive SPICE [5]. This model adds on the additional automotive focus to the 
standard SPICE model. Project management plays here an important role. Most of 
German automotive OEMs assess project management implementation of its suppli
ers, using SPICE as a reference model. 

Performing an assessment against the reference model results in a list of the or
ganization's strengths and weaknesses in the project management process. At the end 
of the assessment the clear picture of the project management current state is available 
and project management process improvement roadmap is established. 

Defining Goals. Goals specify where you want to go. Having the picture of the 
current state, you can define where are the gaps in the project management process 
and then you can define where you want to go. The important input for definition of 
the improvement goals is the result fi-om the assessment of the current project 
management process. In addition, the goals for project management processes should 
be derived from the organizational business goals and process improvement 
objectives. Defining goals for project management visualizes, how the project 
management fits within the overall process improvement initiative, and also within 
the business organizational context. 

Obtaining sponsorship and commitment. For every improvement initiative there is 
a need for a strong sponsorship from the senior management. Senior management 
plays a sponsor role and is responsible for linking the project management process 
improvement activities to the organization's vision and mission. 

It is important that a sponsor has a management role at a high enough level in the 
organization structure. The sponsor has an authority to direct activities, states the ob
jectives and commits the allocation of resources (people, materials, funding) for pro
ject management process improvement initiative. 

Senior management sponsor should be involved and committed to the project man
agement improvement activities. This involvement and commitment is demonstrated 
for example by defining organizational policies, presenting the project management 
improvement effort goals at the employee forum. The sponsor must "walk the talk". It 
means, even in the technical problem situation the organization will stick to the pro
ject management policies. For example, if the policy states that every project is asked 
to perform risk management workshop, the senior management will force to do so, 
even if a project manager will try to avoid it by showing that there is no time for risk 
management. Another sign of the sponsor commitment to project management im
provement initiative is showing interest in the work progress, encouraging and par
ticipating in the reviews of project management improvement activities. 

It is also the job of a sponsor to remove barriers and obstacles that block the project 
management process improvement effort. The value of a sponsor cannot be underes
timated. Strong, committed and proactive sponsorship is the key factor to the success 
of project management process improvement activities. 
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Establishing Project Management Process Group (or PMO as a driving power). 
The Project Management Process Group (PMPG) is a group of people interested in 
project management. It is a driving power for successful implementation of the 
change in project management. This group manages the project management process 
defmition activities. It is typically staffed by the professionals whose primary 
responsibility is coordinating project management organizational process 
improvement. 

Organisation: Definition and IMaintenancc of PM-Process. Knowledge Transfer and Trainings 
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Fig. 2. Role of PMO in the organization 

This Project Management Process Group is usually concentrated around Project 
Management Office (PMO). The practical experiences show that installing the PMO 
in the organization will facilitate and speed up the project management process im
provement. PMO is an organizational unit, which is used to centralize the project 
management expertise and manage the projects. While introducing a systematic pro
ject management, PMO will play an important role, serving the projects with the pro
ject management competence, and also supporting by the introduction of the PM 
methods and tools. The role of the PMO is presented in Figure 2. 

PMO provides support by implementing and improving project management in the 
component-project. Some additional PMO features to be underlined while improving 
project management processes are: 

- Assessing current "lived" PM processes, identifying gaps and defming actions 
- Identifying, applying and improving of project management processes 
- Using industry-proven PM methods and techniques 
- Training-by-doing / coaching / "hands-on" support 
- Involving all relevant parties (projects, suppliers, departments and teams) 
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Setting up and developing Project Management Framework. There is a need to 
develop and set up the Project Management Framework. It is about preparing the first 
definition of the project management process. The findings from assessments are 
used. PMO members contribute with their various project management experience. 
Best project management practices and guidelines, taken from the reference models 
are also beneficial. The project management process description is mapped to the 
organization structure. The objective is not to provide a perfect, 100% ready process 
description. It is more about the first draft of the project management process, which 
is good enough to start with the first implementation. 
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^lak Management Plan 
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Fig 3. Overview of the project management process with work products 

Project Management Framework describes the project management process and in
cludes also the basic set of pre-defined templates describing project management 
work products (see Figure 3). 

In addition, the visualization of the link between project management process and 
the organization (existing organizational processes, organization departments and 
teams) is also provided. 

2.2 Level 2 - Implementing 

The Implementing level is about piloting and rollout of the improved project man
agement practices across the projects within the organization. It is done in two 
phases. At the beginning basic project management practices are introduced, starting 
with some selected pilot projects. In the next phase more advanced project manage
ment practices are implemented. The objective is to reach all projects in the organiza
tion. It is the responsibility of the projects, especially project leaders, to implement 
the improved project management practices. While implementing the practices the 
project leaders receive active support from Project Management Office. 
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Piloting basic project management practices. The first phase of the Implemen
tation level is about implementing the basic project management practices. In some 
selected pilot projects first elements of project management process are introduced. 
This first step is to pilot and gain acceptance of the improved project management 
practices across projects. 

At the beginning, it is important to select small improvements with quite a lot of 
impact on the projects. In order to identify these elements the results of the project 
management assessment are used. The assessment results make visible, where are the 
gaps in the project management process and improving which of them can be most 
beneficial for the projects. It is about picking up the "low hanging fruits - issues with 
low effort and high positive impact for the projects. They can be quickly implemented 
in the projects and they bring visible positive improvements in the projects. In conse
quence, they will generate acceptance for the project management initiative among 
project leaders. These first "short-term wins" are crucial for the fiirther success of the 
whole project management improvement initiative. Short-term means here days or 
weeks, not months. 

Project leaders in software-intensive automotive projects are more technical ex
perts than project managers, with a strong orientation on delivering results and less 
experience in process management. In order to facilitate the project management 
process improvement, the work should concentrate on working out the project man
agement work products. The work products are the tangible results of the project 
management process. Concentrating on the work products brings more focus, results 
in the tangible deliverables and drives the project management work into the right di
rection. And while working with the work products the people learn how the project 
management process works. 

Some of the project management work products, which are worked out at the be
ginning of the project management improvement initiative include: 

- Statement of Work 
- Project Book 
- Work Breakdown Structure (WBS) 
- Project Management Plan (first draft) 
- Project Report (simplified) 
- Action List 

Introducing these elements brings the first project management benefits into the 
project life. The role of the Project Book and Project Report are discussed with more 
details below. 

Project Book. The experiences show that introducing the Project Book brings the 
project management structure in the early phase of the project life. Project Book is the 
central document for project agreements and starting point for all relevant project in
formation. 

The Project Book consists of the following elements: 

- Project content (objectives, scope, assumptions & constraints, milestones) 
- Project organization (project chart, in&astructure, meetings, tools) 
- Roles and responsibilities 
- Processes (selection of the processes relevant for the project) 
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The project leader creates or manages the development of a Project Book. The ele
ments documented it the Project Book create the baseline for further work on the pro
ject. The component project is usually placed within the organizational structures, in
cluding system projects, product lines, competence centers, organization departments 
and multiple suppliers. Creating and clarifying elements of the Project Book helps to 
deal with all these relevant parties. One important issue is to describe the project roles 
and responsibilities. It helps the project leader to reach commitment on the project 
from project participants. 

Project Report. When the project runs, then the Project Report is a valuable project 
management tool. Project reporting determines where is the project in terms of sched
ule, budget, functionality and quality. It is about looking at the decisions needed to be 
taken, problems or foreseen risks. The project leader creates the Project Report. The 
status of the project is a result of his professional judgment, with consultation with 
component-project supplier and other project team members. The Project Report is 
used to report all relevant aspects of the project to the relevant project stakeholders. It 
can also be used to escalate the issues, which cannot be solved within the project. Pro
ject reporting helps to take decision on the fiiture of the project. It is important to in
tegrate the Project Report in the project lifecycle. The Project Report should be pre
pared in regular time intervals, for example as a part of the project meeting. 

Typical content of Project Report includes: 

- Overall project status (e.g.: traffic light with reasoning) 
- TOP Topics: Highlights, Decisions, Milestones, Defects, Risks, Non-technical 

Problems, Next Steps 
- Project progress measurements (in more advanced status reporting) 

The Project Book and Project Report are discussed here in detail, due to the fact, 
that they have proven the high usability during the work within the component pro
jects. Other project management work products are also inevitable. Implementing the 
proper project management you should not forget a careful preparation of the project 
work breakdown structure and project management plan. You cannot control your 
project without having a proper plan. 

Piloting and Rollout advanced project management practices. In the second phase 
of the Implementation level more advanced project management practices are 
introduced. It is about fiirther refining a basic project management practices. 
Measurements are introduced and risk management process is implemented. 

Measurements. Measurements provide an added value for monitoring and control 
of the project progress. They are collected and analyzed as a part of the project status 
reporting. They are visually presented in the cockpit chart. The project metrics are de
rived Ixom the project objectives. The experience shows that usually the following set 
of measurements will fulfill the project management progress monitoring require
ments: 

- Milestone Trend Analysis 
- Effort / Rework 
- Activities / Work Packages 
- Functionality / Work Products 
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- Defects / Problems 
- Risks 

The measurement process is also introduced. It describes how to define, describe, 
collect, analyze and report the measurement data. The measurement process provides 
guidance on how measurement activities should be performed in the project. It pro
vides methods and tools for defining measurement goals, creating operational meas
urement definitions, and presenting and analyzing the measurement data. 

Risk Management. Risk management process describes how to perform project 
risk management in the structured, organized way. It is about introducing the system
atic approach in managing component project risks. It also refers to extending the 
viewpoint of the technical oriented project leaders. Usually component project leaders 
understand risk management as the technical analysis of the potential problems in the 
product. But risk management involves also project or process aspects. Project risks 
are for example schedule, people resources, budget, interfaces, project stakeholders or 
politics. Process risks are for example development processes, management proc
esses, standards, policies, quality or communication. Risk management introduces a 
change in the way of thinking of the project leaders - from the technical product cen
tered to the project, product and process centered. It also introduces another shift in 
the projects - from the problem solving modus to proactive way of working. Risk 
Management enables to identify some potential problems before they occur. It is 
about thinking what can go wrong, and acting against it. Risk management address is
sues that can endanger the achievement of project objectives (time, scope, budget, 
quality). Risk management enriches and complements very well with the project 
management process. 

The goal of the rollout phase of the Implementation level is to reach with the im
proved project management practices all projects within the organization. While im
plementing the PM-practices, the first experience has been collected. The results and 
experience achieved by the projects in the Implementing level should be stored and 
prepared for the further use. It is the role of the organization to make sure that the 
improved project management will stay and continually improve. This is a topic of 
Level 3 - Sustaining the project management process improvement. 

2.3 Level 3 - Sustaining 

The Sustaining level is to ensure that the project management is anchored in the or
ganization. It is about improving the project management practice in the organization. 
It also means managing the organization's projects based on facts - using the meas
urement data. 

Quantitatively managing projects. The measurements are collected in the projects 
and used to control the projects at the organizational level. The data are aggregated 
according to prior defined reporting structures. For example, the measurement data 
can be aggregated within the department or product line, according to the measure
ment customer needs and objectives. The measurements are used to take decisions not 
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only at the component project level, but also at the organizational level. The organiza
tion is then managing by facts. 

Having the measurement data collected, more advanced analyses of the data ai-e 
performed. They are performed for the identified, selected important project issues. 
To perform data analyses more advanced quality management tools are used: e.g.: 
cause-and-effect diagram, Pareto chart, scatter diagram or control charts. 

Continuously improving project management. Continuously improving project 
management means to collect experiences from the implementation of project 
management process elements in the projects. It is about providing the organizational 
stractures that support and encourage project management process improvement. At 
this point the role of Project Management Office is important. The PMO drives the 
project management knowledge management. As a central organizational stmcture, 
PMO facilitates further definition, development and maintenance of project 
management processes and standards. For more information on the PMO role in 
Sustaining the project management see also Figure 2. 

Project management improvement proposals are continuously collected, analyzed 
and implemented. At the end of projects Lessons Learned workshops are performed 
with key project participants. All the relevant project management related information 
is stored in the project management knowledge repository. This information is ana
lyzed, categorized and prepared for the future use. All future projects can use the ex
perience from the past similar projects. 

The organization provides the mature, standardized, organization-wide description 
of the project management process. All projects can use this universal description. 
The process description must be tuned to the special needs of different departments, 
or different project arts. The organization provides Project Management Tailoring 
Guidelines. The Tailoring Guidelines describe, how the project management will be 
used in the different organizational settings. It describes, what is required in the pro
ject management process implementation, and what can be skipped or modified de
pending on the environment of the project. 

3 Summary 

Improving project management is about Establishing, Implementing and Sustaining 
the project management practice in the organization, as summarized in Figure 4. 

The article presents an evolutionary approach to project management process im
provement, based on the experience with introducing the project management within 
the software-intensive automotive systems. It systematizes the experience and defines 
the Project Management Process Improvement Model (PM-PIM). Implementing im
provement in project management involves the continuous cooperation between the 
organization and component projects. The organization creates the required environ
ment, provides support and facilitates the continuous improvement of project man
agement process. The role of the projects is to implement and verify in practice the 
project management process improvements. 
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Fig 4. Project Management Process Improvement Model summary 

And at the end, it is about successful organizations, happy people and projects be
ing "on time", "in budget" and "in quality". 
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