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This research examines how project management and project portfolio management can
be improved with the help of information sharing. Nowadays organizations are facing
increased competition in everywhere and they need to be more cost-effective in order to
survive in the markets.

The amount of information is enormous and decision makers need to have free access to
it. By identifying information flows related to project management and project portfolio
management it is possible to improve the project and project portfolio management in
the case organization. The research consists of literature review and empirical study
which was done in semi-structured interviews.

As a result of this study, several use cases were identified and each of them illustrates
the information flow that should take place in different processes during the project ex-
ecution. The implementation of these use cases to the case organization does not require
large monetary investments. With the help of the results it is possible to improve overall
project and project portfolio management in the case organization. Identified use cases
will provide information from the project level to the project portfolio level and by that,
project portfolio decisions can be made more accurately.
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Tama tutkimus tarkastelee, miten projektinhallinnan ja projektiportfolion hallintaa voi-
daan parantaa informaation jakamisen avulla. Nyky&&n organisaatiot kohtaavat yha
enemman kilpailua ja niiden on oltava kustannustehokkaampia selviytyakseen markki-
noilla.

Informaation maaré on nykyaan valtava ja organisaation paatoksen tekijoilla tulee olla

vapaa paasy siihen. Tunnistamalla informaation virran projektin hallintaan ja projekti-

portfolion hallintaan liittyen on mahdollista parantaa projektin hallintaa ja projektiport-
folion hallintaa case-organisaatiossa. Tutkimus koostuu Kirjallisuuskatsauksesta ja em-
piirisestd tutkielmasta, joka tehtiin semi-strukturoituina haastatteluina.

Tutkimuksen tuloksena tunnistettiin useita kayttétapauksia ja jokainen niista havainnol-
listaa informaatiovirtoja, joiden avulla voidaan parantaa projektin hallintaa ja projekti-
portfolion hallintaa. Naiden kéyttotapausten jalkauttaminen case-organisaatiossa ei vaa-
di suuria rahallisia panostuksia. Tutkimusten tulosten avulla on case-organisaatiossa
mahdollista parantaa seka projektin ett4 projektiportfolion hallintaa. Tunnistetut kaytto-
tapaukset informaation jakamisessa auttavat projekteja tuottamaan informaatiota projek-
tiportfolio tasolle, joka mahdollistaa parempien pé&étosten tekemisen projektiportfolios-
sa.
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ABBREVIATIONS AND NOTATION

BSC

BCG Matrix

Explicit Knowledge

Information

Information format

STECO

Tacit Knowledge

Balanced Scorecard monitors the performance of all or part of
an organisation, towards strategic or operational goals. It can
use either financial or non-financial metrics.

A matrix which has been created by Boston Consulting
Group. The idea of the matrix is analyze the costs and reve-
nues of the products or services which the organization is
providing.

Knowledge, which can be easily transferred to an information
system. Typically this kind of knowledge is in written format,
but it can also be in other formats, such as video or audio.

In this research the term information covers all the different
terms such data and knowledge. There is no need to make dif-
ference between these three terms in the context of this re-
search.

In this research information format is understood as a way of
presenting this information. Such as text, graphics, video or
even voice.

Steering committee. Typically project has steering committee,
which task is to ensure that the project is on track. Project
manager reports to the steering committee.

Tacit knowledge is a form of knowledge that is not in format
of text, voice, video or any format that could be easily trans-
ferred to an information system. Typically tacit knowledge is
understood as a knowledge that is stored only into human
mind.



1 INTRODUCTION

“Due the globalization, has competition in the markets increased ”

The sentence above is not a rare sentence while reading scientific articles related to re-
search and development. Customers are more demanding everywhere. Increased compe-
tition in the global market can also be seen as one of the inputs for this research, there is
a big need for creating more effective research and development function in the case
organization. The current situation is forcing organizations in the world to be faster and
more cost-effective, when they are developing new products or improving current prod-
ucts. Entry barriers have decreased in many industry areas and also the overall work
costs have been decreasing, due the fact that more and more work can be done in the
developing countries, where work costs are typically lower. There are several other rea-
sons which have led to a situation, where organizations need to be cost efficiency. The
case organization in this research does not make an exception, but it has to also improve
their product development processes all the time, in order to remain their position in the
global market. The case organization is powerfully aimed to global markets, where the
competition is high.

Nowadays the way of working in organizations has changed a lot from the early days of
research and product development. Organizations rely more and more on working in
projects and in many organizations all product development is carried out through pro-
jects. If you take a look into organizations that rely highly to new product development
and innovation, it is quite obvious, that most of the organizations can not state that their
research and development projects are running in the optimum way and each project is
delivered in the scheduled time and costs are within the budget. In most cases there are
several issues that could be improved while trying to achieve the optimum state in new
product development.

The research will concentrate to information sharing that takes place (or should take
place) during project execution. The case organization has recognized problems in their
information sharing processes, which affect straight to their ability to manage demand-
ing and large research and development projects. Information sharing and project man-
agement are very broad topics and it is obvious that in the context of master's thesis it is
impossible to discuss comprehensively of both of the topics and how these topics can be
combined. In addition to project management, this study will also examine how infor-
mation sharing could help project portfolio management, which can be seen as a guiding



factor for project management. More accurate limitations for the research will be set
later in this introduction chapter, but as a starting point for a reader, information sharing
and project and project portfolio management are the main terms which will be exam-
ined in this research.

1.1 Background for the research

Product development has been a big part of case organization's business for a long time
and more or less, it has been a vital condition for case organization's exist already from
the beginning. New product development and being successful on it, is also a big com-
petitive advantage for the case organization. So it is quite obvious that the case organi-
zation wants to improve it all the time. At the moment there are recognized problems in
information sharing and these problems affect to overall effectiveness of research and
development projects in the case organization. Especially information sharing within
and between projects, are areas that should be improved. Sharing information between
projects can be considered as an area which also includes project portfolio management.
Project portfolio management can be seen as a function which collects information from
other projects that are currently in the same project portfolio. Based on the information
which is received from the other projects, the project portfolio decisions can be made.

In a large organization, the amount of information is enormous and managing it is diffi-
cult. The amount of information is also increasing exponentially. The growth of used
information systems complicates the process even more, especially if there are no clear
guidelines of what information should be stored and where. The case organization is a
large organization and it has a long exist in the markets, so it is not a surprise that the
number of used information systems is high and people cannot always be sure, where
the information should be stored. This naturally leads to a problem where getting the
needed information can be occasionally hard. Naturally, the only problem is not just the
information sharing, but the identification and also utilizing this information is a chal-
lenge. What information is needed in order to make right decision? How the organiza-
tion can be sure, that the information they are receiving, is valid? These are quite com-
mon questions in the case organization.

When thinking of information sharing in the context of project execution, the base for
information is naturally project itself and different reports that can combined from the
project’s information. What is the actual meaning of project reporting? Why should
organizations gather information from their projects? Badiru (1993) has presented an
information model (see figure 1.1) which can be used as a starting point for this re-
search. There is a need to understand that the information input is the most significant
part of the whole decision making process, where organizations are trying to make bet-
ter decisions and through these decisions, improve their operations. If there is no infor-



mation available, it is impossible to process information into a format that can be used
as a base for decisions.

Information Decision Maker

Processing Information

Information Output Decision Output

Input

= =[] =

Figure 1.1 Information flow (adopted from Badiru 1993, p.28)

Somehow, the information flow model presented by Badiru (1993) is similar to a gen-
eral business intelligence process. One old definition of business intelligence process is
presented by Gilad & Gilad (1986). They have divided the process into five phases:

e collecting raw data

e evaluating the validity and reliability of data and information
e analyzing data and information

e storing information

e sharing the information processed with decision makers

(Gilad & Gilad 1986, p.53)

There are a lot of other different models related to business intelligence process that
could be presented here, but each of them begins with a phase, where the raw data is
collected and as a result of the whole process, decision makers should be able to make
decisions. According to Thierauf and Hoctor (2001) the aim of whole business intelli-
gence process is to provide a better understanding of firm’s operations and through that
they should be able to make better decisions (Thierauf & Hoctor 2001, p.5). Again, pro-
ject management and project portfolio management are based on decisions, so there is a
need for structured process for information creating and sharing. With the help of pro-
cess model of Badiru (1993), it is possible to understand what information sharing in
practice is and why it is essential. Simply, there is a need for information that is used as
a base for decisions. In the overall process of information sharing and decision making,
it is good to remember, that typically the one, who produces or collects the information
and stores it, is a different one who will actually use the information as a base for deci-
sions.



1.2 Limitations of the research

As mentioned earlier, the areas of information sharing, project and project portfolio
management are very broad and that is why there is a need to set limitations for the re-
search. These limitations are presented in this chapter.

Project managers’ ability

It has been quite typical, that good design engineers have been appointed as project
managers. A former CEO of ABB Mr. Percy Barnevik has stated in the mid 1990’s that
the importance of project managers has increased all the time (Berggren 1996, p.124).
Almost twenty years have now passed and it is quite obvious that the nature of projects
has not at any rate become easier to manage. However, in this research, the project
manager’s ability and capabilities are not examined. The reason for this is, that the re-
search tries to improve processes which are supporting information flow in the case
organization.

Organizational culture

Well...you could write dozens of books about organizational culture and of course, or-
ganizational culture has influence also to information sharing. Vitt et al. (2002) high-
light also the importance of organizational culture while conducting business intelli-
gence process successfully and effectively (Vitt el al. 2002, pp.26-27). In this research,
the whole aspect of organizational culture has been left out.

Information systems

When examining information input phase of the information flow, it is quite obvious
that organization needs to have an information system where employees can store the
information. One of the definitions of business intelligence systems is that they combine
operational data with analytical tools to present complex and competitive information to
planners and decision makers (Negash 2004, p.177). Project management systems pro-
vide also “real time performance feedback”, so they are essential in order to success in
project management (Jaafari & Manivong 1999, pp.240-248). However, this research is
not comparing different information systems and how they would fit to the case organi-
zation’s needs.

Stage — gate model
The case organization is currently using a state-gate-model in project management. The

model consists of five gates and each of them has certain requirements in order to pass
the project to the next stage. In the context of this research there will not be analyze of



how the current stage gate model could be improved, even though it could also improve
information sharing.

1.3 Research questions

There are many roles in the area of project management and for executing interviews
successfully there is a need to decide certain roles which will be interviewed. Basically
this is a background question for the research, so it is not analyzed in the research.

BQ: What are the most important roles in the area of project management and project
portfolio management?

The selected roles for the interviews are presented in the following table.

Table 1.1 Roles for interviews

Project Manager

Project Sponsor

Chief Engineer

Project Portfolio Manager

Product Manager

Technology Manager

Product Portfolio Manager

When forming the first research question, there is a need to remember that time for in-
formation sharing is limited. People do not have limitless time for collecting infor-
mation and storing it into specified information system, because the main purpose for
individual is to manage and execute his/her own tasks. Also, typically in area of project
work, team members' resources are fully taken and the project schedule is tight, so it is
quite clear that only valuable information should be shared.

RQ1: What crucial information different roles need in order to improve project man-
agement?

Basically the term crucial information defines that the research will concentrate to the
most important information areas related to the area of project management. After de-
fining crucial information areas it is possible to analyze if there are any problems related
to these information areas.

RQ2: Why different roles do not retrieve the information they need?




Behind the second research question, there is an idea about information flow in the or-
ganization and the research will analyze if there are any gaps on it. There can be differ-
ent reasons why information flow has gaps on it. It is possible that the needed infor-
mation is not created at all in the organization. Another possibility is that information is
created but people have poor access to, i.e. they do not know where it is stored and
managed.

Nowadays the amount information is great and again, decision makers have limited time
to analyze it. That’s why in some cases also the format of information can matter and
this is a base for the third research question. With the right format of information, it is
possible to make decisions faster, because the time of processing the information de-
creases. Third research question is only analyzed in the interviews, so there is no litera-
ture review about the third research question.

RQ3: What is the right format for information?

The main research question is quite broad and it is also one of the actual interview ques-
tions. The idea behind the main research question is to give freedom for the interview-
ees in order to create ideas for the future.

MRQ: How should information sharing be developed in order to boost project and pro-
ject portfolio management?

After finding answers to the research questions, it is possible to describe needed future
actions and form structured processes how information should be shared in the organi-
zation. Basically it means that the three first research questions work as a base for the
main research question and by finding answers for questions 1-3, it is possible to find
answer for the main research question.

The goal of the research is to create future actions that can be implemented to the case
organization. What does this mean? The research tries to give guidelines to information
sharing process so that the case organization can recognize information flows that
should be supported in their organization. It is essential to find clear information flows
and create use cases so that people know their responsibilities related to information
management.

1.4 Research structure

In the following figure 1.2 is presented the structure of this research.



P =

1. Introduction ‘

Theory
..--"'--...-- g ™ (" ™
2. Managi duct
4 Anaging pro i He 3. Information sharing ™
\ development projects )
S \ \ /

4. Empirical study ‘

- o)

5. Future Actions ‘

.,

Figure 1.2 Structure of the research

The research starts with the introduction chapter which leads the reader to the subject.
The introduction chapter also includes the research methodology and empirical study
methods. Theory part consists of two different topics. Two different project manage-
ment techniques are presented in the start of chapter two and also a short initiation to
project tracking is given. The latter part of second chapter defines project management
and multi-project environment and combines these two topics. It also gives an idea
about the product development project and the special features of it. Project portfolio
management is presented and the linkage between single project and project portfolio
management is described in the chapter three. Project status sharing plays a big part in
managing project portfolio, so the presented project management techniques, works as a
background.

The third chapter is about information sharing. It defines different terms related to in-
formation sharing such as data, information itself and knowledge. It will create a link-
age between project management and information sharing by using the project phases as
an input for the linkage creation.

After the theory part, the fourth chapter analyzes the interviews and creates results of
them. The results are answering for the origin research questions one, two and three.
These results are the base for the sixth chapter, where future actions are being created.

As said, the fifth chapter gathers the results from the empirical study, compares them
with the theory and creates different use cases that support the information flow in the



case organization. It also creates the linkage between the use cases and project portfolio
management. In practice, the chapter five answers to the main research question.

1.5 Research methodology

According to Uusitalo (1995) researches can be divided into two categories: theoretical
and empirical. Theoretical research focuses typically into one area of science and re-
search can be based on theories related to the area of this science. Empirical research
handles typically phenomenon of a real life. It is obvious that the border between these
two researches is not so strict. Typically empirical research includes also theoretical
aspects. (Uusitalo 1995 p.60) This research is not an exception, but there is a theoretical
background even though empirical part plays big part in this research. Uusitalo's divi-
sion is very simple and it is more or less made by using methods as a base for the divi-
sion. (Uusitalo 1995 p.60)

According to Olkkonen (1994) researches can also be divided by using the purpose of
the information which will be created as an approach for the division. By using this
classification as a base, researches can be divided to descriptive and normative re-
searches. Descriptive research tries to clarify a phenomenon by creating for example
describing processes. Then, again normative research tries to create information that can
be used as a base when creating something new, for example new processes in an organ-
ization. (Olkkonen 1994, p.50)

When analyzing a bit further the research methodology, it is possible to create divisions
based on research grip. There are a lot of different variations available in the literature,
but the main idea behind each model is somehow similar. One dividing of different re-
search methodology is presented by Kettunen (1974). The division is divided into five
different methodologies:

e traditional
e modelling
e empirical
e marxism
e clinical

Again, these divisions are not excluding each other, according to Kettunen (1974). In
practice, there are no strict guidelines for research methodologies, but each research has
aspects from several methodologies. (Kettunen 1974, pp.20-40)



According to Olkkonen (1994) there are two main philosophies behind research meth-
odology. Those two philosophies are positivism and hermeneutics and the classification
between these two is based on the available material. (Olkkonen 1994, p.50) One of the
ideas in positivism is that the research should be independent and re-producible. Basi-
cally this means that it does not matter who makes the research, the results should be
similar. Again, in hermeneutics the results can vary depending on who makes the re-
search. The reason for this is that in hermeneutics approach researcher studies the mate-
rial by creating understanding of it. (Olkkonen 1994, p.35)

By using the division (Kettunen 1974) it is easy to state that the research methodology
is empirical, because big part of gathering material is done through interviews and the
results of the research are based on the analysis of these interviews. The philosophy
behind the research tries to be positivism, because the results of the research should not
be depended on the researcher, but it is obvious the background of the researcher will
affect to the results. Interview questions could be set differently and the results of them
could be analyzed differently.

As described in the introduction chapter, the main purpose of the whole research is to
find new better ways to share information. The information that is gathered during the
theoretical analysis and interviews and this will be the input of the creation of new pro-
cesses. Based on this, it is quite obvious that the research is normative, because it is
trying to create new ways of working and especially, it is trying to set guidelines in or-
der to improve information sharing.

1.6  Empirical study

As mentioned earlier, the research will rely hard on empirical study and interviews will
have a big impact in order to success in the research. The research questions have been
formed in a way that empirical study will give answers to them. Typically empirical
studies and their results can be divided into two categories: quantitative or qualitative
research. The main difference between these research categories is that results of quanti-
tative research can be presented with numbers. Again, qualitative research and its results
are more or less verbal. (Uusitalo 1995, pp.78-81) If we take a look into our research
problem, it is quite obvious that the results of empirical study will be verbal and de-
scriptive. The nature of interviews is semi-structured and interview questions were de-
livered before the interviews by e-mail to interviewees. The semi-structured method will
allow interviewees to share their own opinions and the interviews will not follow the
script strictly.

There is also a difference while collecting, processing and analyzing the material when
reviewing these two types of empirical studies. If we have quantitative research, these
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three steps are entirely separate. In the qualitative research these three steps are more or
less interwoven. (Uusitalo 1995, p.81) During the interviews it is important to react to
the answers and ask more detailed questions about the topic if needed. Naturally, the
biggest and time consuming part of the empirical study is analyzing the collected inter-
view material. This phase is also the most critical, because by combining the results of
the interview with the literature review, the results of the research can be created.
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2 MANAGING PRODUCT DEVELOPMENT
PROJECTS

Why project management is so essential? Nowadays, when organizations are becoming
more and more driven by projects and project teams, you can easily state that organiza-
tions’ effectiveness relies strongly on success of different projects. How to manage pro-
jects and especially product development projects? This question interests many organi-
zations and thousands articles have been written about the topic, but still organizations
struggle when they are delivering their projects. They do not meet the time limits, budg-
ets are exceeded and sometimes the project does not even fulfill the customer require-
ments. In the case organization new product development function is carried out
through projects and these projects are currently facing problems. In this chapter is basic
information of project management given. It starts with introducing the general idea of
project tracking and also presenting two different project management techniques. Pro-
ject management techniques works as an input for defining single project management.
After defining single project environment can multi project environment be determined.
Also the relation between single project management and project portfolio management
IS presented.

2.1 Project Management techniques

If you don’t track your project, you can’t control it (McConnel 1997, p.119). Most like-
ly, it is impossible to find a single project manager, who would argue against this state-
ment. It is an incoherent situation where project manager does not know the current
status of the project. Of course, practices of tracking a project vary a lot, depending on
the type and the length of the project. Very short and small project is tracked in different
way than a large and globally executed project. But in any case, the project manager
must know the status of the project and in order to receive project status, there are many
several methods. Informal way to track the project status is just observe and walk
around and gather needed information through this (Project Management Institute 2000,
p.455). This kind of informal tracking can work in a small project, where the actual pro-
ject team is also small. In bigger projects, some structured method to gather the infor-
mation in order to create project's status, is needed. In short, project status reporting
starts from the bottom. Each project member should inform project manager of the work
progress (Thompson et al. 2007, p.197). Of course, there can be different variations in
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the process, where the current status of the project is formed. For example, project team
can work in smaller design teams and each design team has its own leader, who is re-
sponsible of the reporting for the project manager.

-

Project
Manager

Work progress > Project Status

Project team member

&

-

Project team member

~

Project team member

00

Figure 2.1 Project status creation

In the figure 2.1 is presented rough cut of one example of the process about project sta-
tus reporting. The information of work progress from team members can be either in
written form or in verbal form (Thompson et al. 2007, p. 197). After project manager
has analyzed the information from project team members, he/she must form the overall
project status and share it with project’s stakeholders. In the following chapters, there
are presented some models that can be used when tracking down the project status.

Tracking a project does not sound very complicated process, and people might think,
what makes the project status tracking so hard, even though it sounds quite straightfor-
ward process? And even if the project status has been created, is the status actually be-
lievable? One issue, which is in a relation with project status reporting, is selective sta-
tus reporting. It has been a recognized problem, that project managers tend to give more
positive information about project’s status than it really is. In the study of Thompson et
al. (2007), the main research question was: Is reporting quality associated with project
outcomes? The results showed that reporting quality has positive effect to an overall
performance of a project. The same study also revealed a fact that project managers tend
to give more optimistic statuses than they really are. (Thompson et al. 2007, p.198) It is
quite obvious, that if project managers give more optimistic estimates, most likely pro-
ject team members do that too. Parker et al. (2008) have also recognized this problem
and they called it as a mum effect — a project members’ reluctance to report bad news
about the project (Park et al. 2008, p.409). It is easy to understand the root cause for the
mum effect. Employees do not want let their managers down and they tend to give esti-
mations that would satisfy managers.
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2.1.1 Earned Value Method

The first presented model is earned value method (EAV), which involves the aspect of
money used in the project. Earned value method is a methodology which measures the
real physical progress of a project. The method also integrates three aspects of project
management: scope, time and cost management. (Vandevoorde & Vanhoucke 2006,
p.289). Even though organization is not using the full blown earned value method, it is
still important to know and understand the earned value method (Budd et al. 2009,
p.37). A quick literature review reveals that terms that are used in describing earned
value methods vary a bit, depending on the author. The meanings behind the terms are
somehow similar as the term itself. According to Budd et al. (2009) there are four pri-
mary metrics in the Earned Value Method. On the other hand, Marshall (2007) states,
that there are three main elements in the Earned Value Method (Marshall 2007, p.23).
The one, which is cut away from Marshall’s list is Total Value (Budget at Compilation).
In the following list are presented three elements, which both Budd et al. (2009) and
Marshall (2007) have recognized.

e Planned Value (Budgeted Cost of Work Scheduled)
e Earned Value (Budgeted Cost of Work Performed)
e Actual Cost (Actual Cost of Work Performed)

Planned Value

In order to create planned value of a project, the project scope needs to be set. Typically
the project is divided to tasks by using Work Breakdown Structure. With the help of
Work Breakdown Structure, it is possible to create graphical presentation about the pro-
ject progress. It will answer to the question, that how much work should be done at each
stage of the project. (Marshall 2007, p.24)

Earned Value

In short, this metric reveals the original estimated costs for work actually completed at a
certain stage of the project. In practice, the earned value reveals the current status of the
project. (Budd et al. 2009, pp.37-39). Earned Value reveals the actual value of work
performed, so if the project budget is 100 000 euros and half the time is spent, but only
35% of work is done, the Earned Value is 35 000 euros.

Actual cost

The term itself reveals the meaning of it. It is a measurement of used amount of money
at certain point of the project. When presenting the Earned Value of the project, an ex-
ample was given. If project budget is the given 100 000 euros and half of the time is
spent, the actual cost is then 50 000 euros.
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2.1.2 Critical Chain Project Management

The basic way of thinking behind critical chain project management is theory of con-
straints (TOC). A common sentence a chain is no stronger than its weakest part de-
scribes pretty well the whole idea of the theory of constraints.

The main focus of critical chain project management is project scheduling and control-
ling it. It also tries to reduce project changes. (Leach 1999, p.39) Typically Critical
Chain Project Management is used in multi project environment, where scarce resources
must be allocated carefully.

What is actually the critical chain? According to Rand (2000) it is the longest chain of
dependent steps (Rand 2000, p.176). Typically these steps include some uncertainty that
how long they would take to complete. In the critical chain technique these uncertainties
are gathered together and they will create the project buffer (Steyn 2002, p.76). By do-
ing this, every individual have precise due dates for their tasks (steps) and if they cannot
complete the task in the given time, it will “eat” the project buffer and the delay is im-
mediately visible for everyone (Steyn 2002, p.76). Cutting the buffers away from the
tasks is also a psychological thing, because according to Parkinson’s law (1957) there is
a big possibility that work expands to fill the time which is given. (Cohen et al. 2004,
p.40)

According to Wang (2011) critical chain approach in multi project managing can be
divided into seven steps. The most important steps are the ones, which are created be-
fore the project is actually started. The first step is to reduce task durations by using
safety margins. (Wang 2011, p.2) This was actually already mentioned. It means that
the buffers are cut away from a single task. Typically this will require managers to
change their way of thinking, because quite often they tend to quote late due dates in
order to create certainty (Cohen et al. 2004 p.40).

The second step is to actually identify the longest chain of dependent steps and by doing
that the duration of the project is created. In order to do that, the projects need to be di-
vided into smaller pieces. Creating a Work Breakdown Structure is a useful method for
doing that. Once the project is split into small pieces, it is possible to create the critical
chain of these pieces (i.e. tasks).

Once the critical chain has been created, it is possible to actually create the project buff-
er. In the third step the buffers from each task are removed and stored to the end of the
critical chain and it is called project buffer. This buffer protects project from variations
in critical chain activities. (Cohen et al. 2004, p.40) As stated earlier, now it is easier to
see if there is a delay in one task, would it have an effect also in the project level. Once
the critical chain has been identified and the project buffer has been created, Cohen et
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al. (2004) highlight the importance of also recognizing the possible bottlenecks of the
critical chain (Cohen et al. 2004, p.41).

Altogether, the whole idea of the critical chain management is to create more visibility
to the possible delays of the project. By cutting the buffers off from individual tasks, it
IS more transparent to see if there are any delays, that are affecting straight to the esti-
mated due date of the project.

2.2  Single project environment

In order to understand overall multi project setting and project portfolio management,
we need to understand also how single project management is carried out. This chapter
will concentrate to single project management and basic information of single project
management is given here. Naturally, new product development sets some special fea-
tures to project management. One of the most remarkable special features of a product
development project is naturally innovation. It and the need of it may cause one of the
biggest problems of new product development projects, because project results and es-
pecially project timing are uncertain due the need of people’s innovation (Hendriks et
al. 1998, p.185). Before discussing more about the special features of a product devel-
opment project, it is essential to define what is actually a project? Wysocki and McGary
(2003) give a widely accepted definition for a project in his book Effective Project
Management : A project is a sequence of unique, complex, and connected activities that
have one goal or purpose and that must be completed by a specific time, within budget,
and according to specification (Wysocki & McGary 2003, p.3). It is essential that pro-
ject has a clear goal. Otherwise it is not possible to determine when the project is actual-
ly completed and delivered.

What happens when the project has achieved its goal? After the project goal is achieved
and the project has finished it should have changed the organization's situation in some
way. (Cardinal & Marle 2004, p.226) By using this definition, it is possible to state that
after a new product development project, the organization should have a new product
which will be sold directly to a customer or to a bulk market. With this new product it is
possible that organization strengthens its position in the market.

After defining shortly what does term project actually mean, the next question is what
does project management mean? How it can be defined shortly? According to Munns
and Bjeirmi (1996) project management is a process of controlling the achievement of
the project objectivities (Munns & Bjeirmi 1996 p.85). It is essential to understand, that
project management is a process, which lasts for the whole project. The definition about
the term project management and the previous one about the term project reveal togeth-
er the difficulty of a project management. How to control a process, which is unique?
How to estimate length of tasks if similar ones have never been done? These are hard
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questions and typically project manager struggles with these, when trying to control
his/her project.

On the other hand, the definition of a project and project management can be ap-
proached through the aspect of human resources. Project can be seen as a temporary
organization, where team members are gathered from different parts of organization into
a one unit, which has a common goal. According to Huamen et al. (1996) every time
when a new project is launched, it changes the human resource configuration in the or-
ganization (Huamenn et al.1996, p.320). Again, the importance of human resource man-
agement rises up and proper resource allocation prevents organization from many prob-
lems. Human resources are the ones that deliver the project and the selection of team
members requires lot of information from other projects and also from the structural
organization. Who has the right set of skills? Who has enough resources to be in the
project? These are typical questions, which need to be answered when forming the pro-
ject team. Project portfolio management can be seen as a function that handles resource
allocation decisions in a multi project environment.

When the project itself and project management are defined shortly, it is time to move
on to the process where the project is formed and eventually delivered. What happens
between the beginning and the end of the project? A typical project can be divided into
five sub areas. These five phases are described shortly in the table 3.1. In the table Pro-
ject Management Institute (2000) states that the project phase initiating does not include
the actual go / no-go decision, but it has been decided earlier in the process whether to
kick-off the project or not.

Table 3.1 Phases of a project (Project Management Institute 2000, pp.30-38)

Initiating Outlines the activities required to define
and authorize the project or a project
phase

Planning Outlines the activities required to produce

a formal project plan containing objec-
tives, scope, budget, schedule, and other
relevant information to guide the ongoing
effort.

Executing Uses the project plan as a guiding refer-
ence to integrate human and other re-
sources in carrying out project objectives.

Monitoring and controlling This process group of activities measures
and monitors progress to identify plan
variances and take appropriate corrective
action.
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Closing A group of activities required to formally
shut down the project and document ac-
ceptance of the result.

As you can see in the table 3.1, the planning phase is crucial. Planning phase basically
creates frames for the whole project. These frames are the ones that need to be con-
trolled during the execution as described earlier when defining term project manage-
ment. If planning is done poorly, it has effects on the later stages of a project. Especially
if the project scope is not done properly, it is impossible to create believable schedule
for the project.

Between project initiating and closing is the phase where project is monitored and con-
trolled and simultaneously also executed. This is a phase where the information sharing
plays a big role. The project must be tracked all the time and all needed stakeholders
must have access to the information that they need. All the information should be trans-
parent in the organization. As introduced earlier in this chapter, there are vary of meth-
ods to track project progress, some are very formal and some are informal. Also two
specific models were presented and they can be used when project is tracked and con-
trolled. Project monitoring and controlling is also a phase which should produce infor-
mation to the project portfolio level. Project Management Institute (2000) separates the
execution and controlling, which can be understood in a way where different people are
actually executing the project and again, different people are controlling and monitoring
the project (PMI 2000, pp.30-38). With a rough cut, it can be said that project manager
is the one who controls the project, stakeholders monitor the project and the project
team is executing the project.

Closing phase is very important phase and it can be really soothing phase for project
team, if the project has been difficult to execute and it has already exceeded due date.
For example in many information system projects it can be hard to draw a line, when
the actual project has been delivered and it is time to move into the maintenance phase.

During the closing phase, it should also be measured how well the project succeeded.
For organization, it is crucial to know whether the project succeeded or not. How is the
success of project measured? This is not an easy question and project can be unsuccess-
ful even though it would have met schedule and the budget did not exceeded. Milosevic
and Panakul (2005) state that dominant approach for this question is to answer via
stakeholders. In this kind of approach each stakeholder takes a bit different angle and
estimates project’s success. (Milosevic&Patanakul 2005, p.185) Traditional way of es-
timating project success is to use so called golden triangle: budget (cost), time and re-
quired quality (Westerveld 2003, p.412).
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This research will not pay further attention to different project measurement techniques,
but as you can notice, there are several approaches how to estimate project’s success.
There are certain similarities on each of them, but there is also a slight emphasis differ-
ences on them. That is why it is important to set criteria for project’s success before the
project begins, so that organization can measure the project success in specified manner.

2.2.1 Post project reviews

As mentioned earlier, project is a unique process of different tasks. By using this de-
scription, project is also a unique opportunity to learn new in organization. Similar tasks
in similar order will most likely never occur. Collier et al. (1996) propose idea of stand-
ard process for post-project reviews. This is in line with the guidelines of information
sharing, where literature typically highlights the importance of recognized and de-
scribed processes. Why should post project review be highlighted here as a part of pro-
ject management or project execution? Even though project is a unique process, certain
similarities will occur in every project. With the help of post project review it is possible
to provide valuable information for future projects. The reason why the post project
review is highlighted in this research, that it should be considered as a part of a project
execution. Post project review should be executed during the closing phase or after that.

As the term post project review already reveals, they can somehow be seen as a part of
the closing phase. On the other hand, post project reviews can also be handled as an
independent part of project and project management. According to Anbari et al. (2008)
post-project reviews are not performed in many organizations, even though they have
been recognized useful when organizations are trying to boost their project management
function (Anbari et al. 2008, p.633). It is quite obvious that post-project reviews, or
post-project evaluations, can help future projects, but only if they are well documented
and stored so that the information is available for everyone. Even though post project
reviews are an excellent situation to gather information about the project which was just
delivered, they can be easily forgotten. Most likely the biggest reason for the lack of
post-project review is multi-project environment and temporary project organization.
When project is delivered, people are already assigned to other projects and they simply
do not have time for post project reviews.

During a product development project it is obvious that all the design documents and
similar documents are gathered and stored and these documents can be used later, but
this is not the idea of post-project reviews. The idea is more or less to consider the pro-
ject and analyze what went well and what were the biggest possibilities to improve. It is
also essential to analyze failures during the project and analyze what kind of actions
could have prevented them. Each project team member has sure some opinions of how
well the project went and also improvement ideas.
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As a result of post-project review there should be lessons learned documents available
for everyone, even though some argue that it is impossible to learn between projects
because the nature of projects is different. According to Cooper et al. (1997) this is a
misconception, and there can be learning between projects, even though they are totally
different (Cooper et al. 1997). Chang and Cho (2006) also state that organizational
learning has big influence to new product development and again, it cannot be too much
stressed that new product development has typically big influence to overall success of
a firm (Chang&Cho 2006, p.13).

The term post-project review can be a bit misleading in some projects. Or at least, it
should not be "slavishly"” followed, due the fact that project can last several years. Most
likely project team members will not remember issues or improvement possibilities
from the early days of project, if the project is long. In this case, post-project reviews
should take place several times during the project. For example if project is following a
stage-gate model, post-project reviews could be done after each stage of the project.

2.2.2 Project manager's role

In the chapter 1.2, where limitations for the project were set, the ability of project man-
ager was left out from the research. Despite that, it is important to give a short introduc-
tion to the role of project manager. Project manager’s tasks have been referred previous-
ly in the research, and in this chapter the main responsibilities will be listed.

One old definition of project managers’ duties is given by Gaddis (1956). He states that
the main duty of a project manager is to deliver project within the given schedule and
budget (Gaddis 1959, pp.89-90). The definition is old, but most likely no one would
argue against it even today.

The count of stakeholders of a project is large and the importance of communication has
become a remarkable thing. Project manager must ensure that each stakeholder has
enough information about the project. Also information sharing and communication
within the project team is important. (Tonnquist 2008, pp.161-166) Proper information
sharing can prevent many problems and at least everyone is aware if there are any ob-
stacles or delays. Especially in new product development project it is essential to share
information how well different project tasks are proceeding. This is basically only op-
tion to create reliable time estimations while executing the project. The information
which is gathered through open communication and information sharing, can be pro-
cessed with the used project time management model. Earlier were two different project
management models presented and especially the critical chain project management
model would recognize immediately how a delay in one project task would affect to the
scope of the whole project. One could say that the most important task and role of a
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project manager is to gather information, process it by using some project management
technique and share it.

2.2.3 Product development project

In order to understand the context where the case organization's projects typically rely,
it is good to analyze some special features of a product development project. One spe-
cial feature of product development project is that they rely more or less to innovation.
Innovation and creating value of it, is crucial for organizations, in order to survive in
today’s market. John Seely Brown has mentioned that the great challenge of innovation
is to link emerging technologies to emerging markets (Morris 1999 p.12). In the early
days, when research and development function was arising, the whole process of new
products happened through research labs and radical innovations played big part. But
what does innovation actually mean and how it should be defined? Most people have
certainly some opinion about the term innovation and typically innovation means that
something new is created. Is that enough or can innovation be described more carefully?
Hall (1994) gives a definition of an innovation as follows “an innovation occurs when a
new good, service or production method is put into commercial use for the first time”.
(Hall 1994, p.2)

Morris and Miller (1999) have written a book Fourth generation R&D which describes
the future trends of research and development. The book was published in 1999 and
according to authors, the whole research and development —process should include:
partners, research & development itself, markets and customers. (Morris & Miller 1999,
p.16) As mentioned earlier, the overall competition in the markets has increased and
customers have become more demanding, which have straight effect to research and
development function, the end products must be delivered faster to the customers with
higher quality. Also the market itself changes all the time. Overall literature review re-
veals that in the history research and development function was more concentrated to
itself and the main focus was just be very technology-driven. Nobelius (2004) highlights
this view when he writes about the sixth generation of research and development and
he argues that the perspective of managing research and development projects has
changed from technology centered model to a more interaction focused view (Nobelius
2004, p.369). The main driver in this course of change is the increasing complexity of
research and development. The complexity itself is caused by several aspects that need
to be taken into account such as increased competition and more customer focused point
of view. (Nobelius 2004, p.373)

When summarizing research and development projects and the special features of them,
it is obvious that innovation plays big part. Without innovations organizations cannot
survive in the markets or create new products or services. It is essential to understand
the aspect of innovation and also to manage it during the project execution.
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2.3  Multi-project environment and project portfolio
management

After defining single project management and special features of a research and devel-
opment project, it is time to put projects into a one big bin and try to manage all the pro-
jects at the same time. This means that organizations are facing multi-project environ-
ment, which can cause problems and difficulties. Van Der Merve (1997) has written
following: “multi-project management requires a new perspective on the management
of projects” (van Der Merve 1997, p.224). If you take a look into current literature of
project management, it highlights also the aspect of managing several projects at same
time. One of the biggest challenges for project oriented organizations is that they tend to
have more projects ongoing than they have resources for (Payne 1995, p.163).

The case organization does not make an exception, but it has several new product de-
velopment projects ongoing at same time. Employees are typically assigned to more
than one project. If thinking an individual side of project management, allocating per-
sons into several projects causes also some problems, such as resource allocation and
also role conflict at an individual level (Eskerod 1998; Zika-Viktorsson et al. 2006; Rau
& Hyland 2002). For an employee, it can be difficult to know which project has the
highest priority without a proper priority decisions from the upper level of management
in the organization.

In literature the multi-project setting is often titled as project portfolio management
(Archer & Ghasemzadeh 1996; Cooper et al. 1999; Dye & Pennypacker 1999) and the
case organization has also noticed the importance of a structured project portfolio man-
agement. It is quite obvious that if organization is project oriented, there is a need for
structured process and way of working should differ from "old fashioned™ organization
where daily work was not executed through projects.

As a base for project portfolio management is naturally single project and managing
them. Without successful project management, it is quite hard to manage the whole
project portfolio successfully. During the year 2003 Martinsuo and Lehtonen made a
survey in Finnish firms (279 participated) and one of the hypothesis was following:
Availability of information on single projects for decision makers is positively related to
portfolio management efficiency (Martinsuo & Lehtonen 2007).

This hypothesis is very interesting in the context of this research. When thinking of in-
formation sharing, one of the main components of it is to get the information available
for everyone. The study revealed that single-project management is associated with
portfolio management efficiency directly in the form of information availability and
project management efficiency. (Martinsuo & Lehtonen 2007, p.62). When analyzing
this result a bit, it is not wrong to state that poor information sharing within the project
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has a straight effect to project portfolio management and that is why the information
creating and sharing in single project is essential. Constant availability to all infor-
mation of single projects is a state that should be achieved. Without availability to the
information the decision process in the project portfolio level becomes longer, because
project portfolio level must ask and search for the information. The connection between
single project management and project portfolio management is very strong, which is
quite clear, and the research made by Martinsuo and Lehtonen (2007) gives scientifical-
ly reliable results. In practice, the result of the research highlights again the importance
of information sharing during the project execution phase, or more closely during the
project monitoring and controlling phase (see table 3.1). All together, the linkage be-
tween single project and project portfolio is clear.

2.3.1 Human resources in multi-project environment

Multi-project environment is very demanding when it comes to human resource man-
agement. Traditional way, where people are hired to organization and they repeat con-
tinuously similar tasks, is quite easy situation to handle. If organization is driven by
projects, it causes problems to human resource management (Huemann et al. 2006,
p.315). It is obvious, that human resource management can be seen as one of the critical
success factors of a firm (Huselid 1995, p.660). Right people with right skills should be
accessed to right projects. Organizations are getting larger and larger, employees are
geographically dispersed and many other reasons rely behind the fact, that human re-
source management is so important. According to Gareis (1990;2005) project driven
organization has some special features related to human resources management. One of
these features is that people in the organization manage a project portfolio of different
internal and external projects (Gareis 1990;2005). In practice it means that person is
involved in several projects at the same time and even his/hers role can vary between
projects (Huemann et al. 2006, p.317). As mentioned earlier, the traditional way of hu-
man resource management is simple and relative easily managed. Huemann et al. (2006)
presents the situation with a following figure

Selection > Employment Release >

Figure 3.1 Traditional way of managing human resources (adopted from Huemann et
al. 2006, p.318)
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Basically a person is hired to the organization and he/she is set to one position and
he/she will deliver needed tasks until he/she is released from the organization or trans-

ferred to a new position.

Naturally, when organization works in projects, the process is bit more complex.

Selection > Employment Release >

Dispersement
from project

Assigment to
project

Employment on
project

Figure 3.2 Managing human resources in project environment (adopted from Huemann
et al. 2006, p.319)

In figure 3.2 is presented a model of human resource management in an organization
where most of the work is carried out through projects. The model starts at the stage,
where employee is hired into company and is pointed to project or to several projects,
depending on organization’s way of working. It is obvious that after the employment the
model goes round and round, as we can also notice in the figure 3.2. In the case organi-
zation employees are also working in their functional role, so the process is even more
complex and naturally complicates also the resource allocation decisions on a project
portfolio level even more.

2.3.2 Project Portfolio Management

What does the term project portfolio management actually mean? In the previous chap-
ter the relationship between single project management and project portfolio manage-
ment was shortly described in the point of view information sharing, but it did not actu-
ally described the term project portfolio management. According to Cooper et al. (1997)
project portfolio management can be shortly described following: coordination and con-
trol of multiple projects pursuing the same strategic goals and competing for the same
resources (Cooper et al. 1997, p.19). Again, the importance of human resource deci-
sions rises up in the definition. Project Management Institute has also published stand-
ards for portfolio management and in the area of project management research has pro-
ject portfolio management achieved a stable position (Martinsuo 2012, p.1). Project
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portfolio management handles several types of processes that all together can create
successful project portfolio management. According to Artto (2001) project portfolio
management includes following processes: decision-making, prioritization, review, rea-
lignment and reprioritization (Artto 2001, p.8). When taking a look into these process-
es, it is quite clear that information sharing plays a big role on each of them.

When taking a look into the process of reprioritization, it is a good example of a process
which requires a lot of information from the projects in the project portfolio. In order to
make reprioritization decisions, the project portfolio needs to know the current status of
each project in the portfolio. Portfolio needs also to know the potential of different
products which are currently developed within the portfolio and portfolio needs also
know the estimated turnover of each project.

Why organizations should use project portfolio management as technique? According to
Mikkola (2001) portfolio techniques are powerful when there is a need to analyze re-
search and development projects in systematic manner (Mikkola 2000, p.425). One of
the main questions related to portfolio management is, how to choose right variables
and also the right amount of them. These variables ought to give information for deci-
sion making process, i.e. which project should be selected to portfolio and give also
information how to prioritize them.

Though, the project portfolio should also include project initiatives and even just ideas
of possible projects (Artto 2001, p. 10). This is quite important, because typically there
are requests for a higher number projects that are possible effectively to deliver at the
same time (Bhattacharyya et al. 2011 p.3858). There are several reasons why some pro-
jects should be rejected. For example it is possible that at the moment there are no mar-
ket possibilities for the project idea. According to Luehrman (1998) decisions of project
initiatives can be divided into six different categories:

invest now
maybe now
probably later
maybe later
probably never
invest never

o gk wnE

(Luehrman 1998, p.93).

Luehrman argues that managing portfolio is like “a growing a garden of tomatoes” and
sometimes, if the tomatoes “are ripe and totally rotten” the decision whether to go or not
is easy. But most of the time, the decision is not that easy. (Luehrman 1998, p.90) Ac-
cording to Cooper et al. (1997, p.48) it is important to take all possible projects into the
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project portfolio decision process. This means also projects like process improvement
projects, cost reduction and different types of internal projects (Artto 2001, p. 48), not
only product development projects, which can be considered as external projects. Even
though there are several different models for project portfolio decisions, we have to re-
member that in the end, a human interference plays an important role in project portfo-
lio management (Artto 2001, p.49). Martinsuo has found similar results in her study,
which highlighted how project portfolio management is working in practice. According
to her study, the decision making on project and portfolio selection is less planned and
rational and, instead, more political and path-dependent (Martinsuo 2012, p. 3).

Goals can be set to single project, but can project portfolio have also goals? According
to Martinsuo and Lehtonen (2007) portfolio management efficiency can be somehow set
and measured. The main factor in portfolio efficiency is single project success, which is
not a surprise. But also the strategic fit is important in order to have effective portfolio.
(Martinsuo & Lehtonen 2007, p.59) Through this information, it is possible to realize,
that achieving and keeping the strategic fit is one of the goals of project portfolio man-
agement. All the selected projects should be in line with the current strategy of the or-
ganization.

2.3.3 Project selection decisions

When thinking a project portfolio, maybe the most important question is what projects
should be selected to the portfolio? The selection of projects into project portfolio is
perhaps the most important process of the entire project portfolio management. Project
selection is actually crucial if thinking the overall success of the whole organization. If
wrong product development projects are chosen, it can affect straight to organization's
turnover.

In short, the answer for the question that which projects should be selected to the portfo-
lio, is to select projects so that they will maximize the possibility to achieve organiza-
tion’s strategic objects (Nowak 2013, p.816), but the process should also take in to ac-
count resources that are currently available (Ghasemzadeh & Archer 2000, p.73). It is
not hard to guess that the project selection is not an easy process, because there are a lot
of variables which have an effect to the selection process. The process ought to be peri-
odic (Ghasemzadeh & Archer 2000, p.73). The length period vary between organiza-
tions depending much to the lengths of projects. Choosing the right projects is essential
for organizations’ success as already stated, but according to Stevens and Burley (2003)
only 60 percent of new product development projects survive from the fuzzy front end
to commercialization (Stevens&Burley 2003, p.16). Wei and Chang (2011) argue that
typical selection process is not so strictly structured that unbeneficial projects would get
not go decision at the go or no go -gate (Wei & Chang 2011, p.429).
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What makes the decision so hard to make? In order to make selection decisions, organi-
zation needs information and it must set right variables for the decision process. These
variables should naturally include monetary criteria, but there should be other criteria
also. According to Stevens (1997) some monetary criteria such as return of investment,
is not always suitable choice. Or at least, it should not be the only criterion, because if
decisions are based only expected result of return of investment, it leads easily to a situ-
ation where potential market areas are not noticed. Another issue of using return on in-
vestment as a selection criterion is that it does not tell anything how well the project fits
to the firms’ strategy. (Stevens 1997, p.40). There are a lot of other evaluation tech-
niques than return of investment. BSCs can be used when evaluating project initiations
(Eilat et al. 2008, pp.895-897). All these different evaluation techniques are part of
Ghasemzadeh’s and Archer’s (2000) five-phased framework for project selection. In
their model, the first stage is called pre-screening, where the main focus is to ensure that
a project fits to portfolio’s strategy. Also the second stage, individual project analysis is
important, where for example return on investment is calculated. (Ghasemzadeh &
Archer 2000, p.75)

One approach for project selection is to use research and development project portfolio
matrix, which is quite similar to well-known BCG matrix. Naturally, the metrics and
terms are different.

HIGH
SNOB STAR.
COMPETITIVE
ADVANTAGE
FLOP FAD
LOW
LOW HIGH

BENEFITS TO
CUSTOMER

Figure 3.3 R&D Project Portfolio Matrix (Mikkola 2001 p. 428).
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The presented model is more or less useful in the phase where projects are being cho-
sen. The model is divided into two different metrics: benefit(s) to customer and compet-
itive advantage. The matrix was first introduced to facilitate the research and develop-
ment planning and competitive bidding. Via these metrics, the matrix is able to analyze
firm's strengths and weaknesses and also link its distinct capabilities to perceived cus-
tomer satisfaction. As we can see the matrix is divided into four sections: star, flop, fad
and snob.

Star

Star can be described with a high competitive advantage and high benefits to the cus-
tomer(s). Stars are potential breakthrough products or innovations.

Flop

These projects should be eliminated from the project portfolio. The end products do not
give high benefits to customers and they do not offer competitive advantage. Most like-
ly, these products will not have positive effect to firm's cash flow.

Fad

Fad has typically high benefit to customer, but it does not have high competitive ad-
vantage. These products are typically mass products and can easily be imitated from
other companies. Lack of high competitive advantage is one of the main weaknesses of
fads.

Snob

Typically snobs has high competitive advantage but it can be hard to find customers for
such products or the actual product cost are so high that the final price of a product
would get too high.

(Mikkola 2001 pp. 428-435)

The research and development matrix is just one way to categorize projects by using the
final product as a metric. This metric is quite useful at the beginning of valuation differ-
ent projects. It can still be used, when the actual project portfolio is set and all the hu-
man resources have been assigned to different projects. If an organization wants to use
research and development matrix when the project portfolio has been already set to a
stable situation and projects are ongoing, it has to be very sensitive and react to changes
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in the market and through this information, the research and development matrix can be
built again.

In the previous chapter the term BSC was mentioned, but how that method could be
used during the actual execution phase, when the project portfolio has already been set
to a stable situation? According to Eilat et al. (2008) BSCs could be a tool in providing
a relative measure of performance, evaluating the value of projects in the face of chang-
ing circumstances and priorities”. In order to use these BCSs, there must be some crite-
ria that have been set by the managers. (Eilat et al. 2008, p.897).

BSCs and their measure criteria can be divided into different areas, where the financial
perspective is usually the most important. Kaplan and Norton (1996) states, that every
measure in this category should be part of cause-effect-relationship, in order to improve
financial performance (Kaplan & Norton 1996, p.84). The model presented by Eilat et
al. (2008) has four metrics in addition to the financial side. Those metrics are: custom-
er’s point of view, internal business processes perspective, the learning and growth per-
spective and the perspective of uncertainty. These four different categories split into
smaller areas and each of them should be considered, when comparing project initia-
tives. (Eilat et al. 2008, pp. 897-898)

These kind of balanced scorecards are useful, when organization is trying to evaluate
the potential value of their products. The model of Eilat et al. (2008) naturally goes fur-
ther than the presented research and development matrix, which was just a short presen-
tation of one possibility. Properly done balanced scorecards need naturally some math-
ematical calculations. The length of a cycle, that how often balanced scorecards should
be made, must be decided within the organization. It is impossible to give one answer to
the question of the length of the cycle, which would suit to every organization.

As mentioned earlier, the project selection phase and how to set criteria for measuring
project initiatives is not in the scope of this research, but it is essential to understand that
these decisions cannot be made on the project portfolio level if projects are not provid-
ing information.

It is also critical to have a structured process for new project initiatives, when the pro-
ject portfolio has been closed and all the available resources have been taken. Can new
projects then be taken into the project portfolio? How often project portfolio should go
through this decision? What should be done if a very interesting project initiative rises
up?

One approach could be to evaluate all the projects again and make decision if some pro-
ject should be terminated and give resources to the new project. Operating by this way
can easily lead to a situation where managers are not managing the projects, but more or
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less evaluating the projects. (Artto 2001, p.48) In some cases it is possible to just give
resources to the new project from the existing ones. This gives some flexibility between
the portfolio comparisons to the management, and often it is argued to be a good ap-
proach. (Cooper et al. 1997, p. 47) On the other hand, this can cause frustration among
the team members if they are forced to “jump” from project to another project all the
time (Artto 2001, p. 48).

Some organizations have quite strict approach and they do not want to break the project
teams by terminating projects and launching new projects. Artto (2001) argues that this
approach, where new projects are not started once the portfolio is being set, is better.
According to him, moving people from project to another project decreases the effectiv-
ity of the work. Again, if the origin project selection is done carefully, there should not
be often situations where ongoing project should be terminated and new project would
replace it. (Artto 2001, pp.48-49)

2.4  Relationship between project portfolio and single
project

Previous chapters described the terms project management and project portfolio man-
agement and gave information about the most important sectors of them. It is still nec-
essary to describe more detailed the relationship between single project and project port-
folio.

The chapter 3.2.3 described well the project selection phase of the project portfolio
management. This can be seen as the most important phase of the whole project portfo-
lio. Selected projects must serve the organization and its goals. Also, there must be
enough of knowledge and skills to complete the projects and enough human resources
available to execute the projects.

According to LaBrosse (2010), the most important factors that can be improved through
project portfolio management are listed below:

e The best use of resources by focusing on high-priority efforts

e Elimination of redundant, underperforming, or outdated pro-jects

e Key projects that are monitored for performance so that corrective actions can
be taken.

(LaBrosse 2010, p.75)
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By using the list as a base, it is easy to create a simple figure, which highlights the im-
portance of free information flow from projects to the portfolio level.

Project Portfolio

Project #1 Project #2 Project #3

* Assigned Resources
* Current Status
Estimated Value on the Market

Figure 3.4 Information from Projects to the Project Portfolio

An old business intelligence process (Gilad & Gilad 1986) and simple decision making
process (Badiru 1993) were introduced in the introduction chapter and by using these
definitions, it is possible to determine that single project is the starting phase for the
whole project portfolio decision making process. Single project provides the infor-
mation for project portfolio managers who are the decision makers in this process. In
the figure 3.4, the estimated value of the end product is highlighted as one of the infor-
mation areas that should be available in the project portfolio level. This is an infor-
mation area that can be provided either by the project management or product manage-
ment.
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3 INFORMATION SHARING

Information sharing is a broad term and in the context of this research it is sufficient to
clarify what information actually does mean, what are the components of information
and also give an introduction what effective information sharing means in practice.

3.1 Data, information or knowledge?

In order to understand what does information sharing actually mean, the term itself
needs to be explained. Current literature discus much about knowledge and how to store
and share it, but how to share information is not as common topic as sharing knowledge
is in the literature. Are there specific reasons for that? How do the terms knowledge and
information differ? One could state that the difference between information and
knowledge can somehow be described as fickle. Allee (2003) has stated that “there will
never be a universally agreed definition for either knowledge or information...there is
no such thing as pure information, data or knowledge” (Allee 2003, p.81). By using
this definition as a base for the information sharing it is possible to simplify theory re-
lated to information sharing. In this research, information and knowledge can be seen as
a synonym to each other. With this conclusion, it is possible to combine references that
are using either knowledge or information.

Naturally, data, information and knowledge can be thought as separate terms. When
thinking them as separate terms, have Davis and Botkin described data as follows: “data
can be displayed as a form of numbers, words, sounds and images” (Davis & Botkin
1994, p.166). By using this definition, it is quite clear that data can always be stored into
some information system. Definition of information is more complex, but Davis and
Botkin (1994) have given a good definition also for it: “data that have been arranged
into meaningful patterns” (Davis & Botkin 1994, p.166). What does the term meaning-
ful patterns mean? It can be understood as different reports where the data has been vis-
ualized. Allee (2003) has also given a definition for information:

“information refers to anything in verbal, written, or symbolic form that can be read,
viewed, heard and comprehended by another human being” (Allee 2003, p.82)

The definition above is quite similar with the definition of data, but there is one addi-
tional term compared to the definition of data — verbal communication. It is relative
easy to forget that verbal communication is actually a part of the information sharing. In
practice, it plays a very big role when information sharing takes place in organizations.
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Davenport and Prusak (1998) determines knowledge following: knowledge is a fluid
mix of framed experience, values, contextual information, and expert insight that pro-
vides a framework for evaluating and incorporating new experiences and information.
(Davenport & Prusak 1998, p.5) The term knowledge is often described as something
abstract that is created by individual and when forming knowledge, individual combines
data, information and his/her own experience. It can be said, that knowledge is a hyper-
nym for data and information. It sort of gathers all the terms under itself.

With these short definitions of data, information and knowledge it is relative easy to
understand why current literature refers so often to knowledge. However, this research
uses the term information. The reason for this is that knowledge typically involves the
individual’s own experience and this research concentrates on information which can
shared through information systems.

3.2 Different types of information sharing

After defining data, information and knowledge, one could ask what information shar-
ing then actually means? Can it be understood as a process? According to Sissonen
(2006) sharing of information can be seen as a synonym for exchange of information or
as a verbal communication (Sissonen 2006, p.26). When taking a closer look to these
definitions, it can be said that exchange is something that happens between two or more
partners at the same time and on the other hand, sharing is more one-way process where
the sender and the retriever can be recognized quite easily. In the figures 4.1 and 4.2 are
presented two different ways to share information. The division is quite strict. In the
figure 4.1 is presented communication where two or more people share their infor-
mation through conversations. In this case, the information is not necessary stored in
any information system, which can be seen as a problem in some cases. What happens if
most of the project information is shared through conversations? Most of times, the in-
formation will remain in tacit form and it cannot be shared in the organization. The sec-
ond figure 4.2 illustrates the situation where information is shared through a platform.
In this case the sender and the retriever are recognized more easily. Between the sender
and retriever there is an information system where the information is stored.

& < Communication > ﬂ

Figure 4.1 Face-to-face communication
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Figure 4.2 Communication through information system

As mentioned, the division in the figures 4.1 and 4.2 is strict and there can be other
ways to categorize information sharing and how it can be carried out in organizations. It
IS quite obvious that organization would want to have a situation where as much as pos-
sible of information sharing takes place by using some information system. This ensures
that the information is also available for the others.

Sakthivel has introduced several other factors how information sharing can be catego-
rized. According to Sakthivel (2005) the information sharing can happen in the same
place or in different place (Sakthivel 2005, p.306). Actually, this division is pretty simi-
lar than the division in the figures 4.1 and 4.2. Also the type of communication matters
and does the information sharing happen real timed. Information sharing that takes
place during conversation is naturally real timed, but today’s information systems have
become so effective, that sharing information through information systems can be seen
as real timed.

After defining short what information and information sharing actually are and how
they are related to data and knowledge, it is essential to know what does information
quality means. In today’s business overall quality is important, customers demand more
and more quality to the end products. It is relative easy to state, that if an organization
wants to deliver a high quality product or services, all their processes, which are sup-
porting the delivery, need to have good quality. Sharing quality information is one of
these processes, because without it, decisions can be based on false facts or old infor-
mation and this can naturally cause several problems when developing or delivering
products. How is the term quality understood in the context of information sharing?
Schurr and Pazer (2002) divide the answer into three sections.

e Accuracy
e Completeness
e Timeliness

(Schurr & Pazer 2002, p.7)

In today’s business the overall speech in every area is increasing and this gives pressure
also to information quality. In practice this means that information sharing must nowa-
days be as real timed as possible. Schurr and Pazer (2007) highlight this fact also in
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their division of information quality. Timeliness is about the age and age sensitivity of
data (Schurr & Pazer 2002 pp. 7-8). If we think project management and project portfo-
lio management, it is essential that the information is not outdated and people can really
trust that the information is based on the latest available information. For example, the
information about project’s progress cannot be old. How can organization manage their
project portfolio if the current information of the projects’ statuses is not valid? Deci-
sion makers cannot be sure when new projects can be added to the project portfolio, if
they are not sure, when the resources will be available from the old projects. In the per-
spective of one project, customer can change their requirements or markets’ require-
ments can change and in this kind of case it is possible that the project is following old
information of the requirements.

In addition to timeliness, accuracy and completeness are factors that should not be for-
gotten. Without full completeness of information quality, there is a risk that something
important is missing and then again, the decision is based on incomplete information.
Accuracy will ensure the information quality, which is important and without it, organi-
zation can make decisions which are based on false facts.

In addition to the information quality factors, which were introduced by Schurr and
Pazer (2002), have Lysons and Gillingham (2003) added some attributes also to infor-
mation contents, which are also important when considering the quality of information.

e Economy

o Intelligibility
e Veracity

e Simplicity

(Lysons & Gillingham 2003, pp.280-300).

Economy is important, because it is quite useless to gather information, if the cost of
gathering process is higher than the worth of information. In the context of project man-
agement this means that only must know kind of information should be gathered. As
stated various time, the amount of information is so enormous today that organization
needs to know what information is really needed in different decision making processes.
Everyone understands that gathering and storing needed information requires time.

In order to retrieve the full potential from the information that is shared in the organiza-
tion, the simplicity and veracity should not be forgotten. If the information is too com-
plex form and it will require a lot of time to get the crucial information from the fuzzy
information, the economy will again suffer.
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After defining information itself and the quality of it, one could ask why the importance
of information sharing has increased so rapidly? For organizations’ success are effective
communication and information processing crucial (Clark and Fujimoto, 1991;
Mintzberg et al., 1995). According to Badir et al. (2009) new product development is
nowadays being driven more and more by different types of partners and strategic alli-
ances (Badir el al. 2009, p.1350). Practically this means that people working in a new
product development projects can be geographically dispersed and the projects are
much more complex than they used to be. The case organization has also external part-
ners working in their research and development projects. Projects can also have team
members from different countries from different time zones. It is natural, that geograph-
ically dispersed project team highlights the importance of project management and also
information sharing. When the project team is geographically dispersed and people are
working in different time zones, it will basically disable the possibility to share infor-
mation through conversations, which is one way to share information (see figure 4.1). In
these cases, the importance of structured information sharing process increases even
more. Nidumolu has recognized that sharing clear and updated information is a crucial
element of an effective project management (Nidumolu 1995; Nidumolu 1996).

How to share information? As stated earlier, there are both formal and informal methods
for sharing information, but in this research the main concentration will be on formal
methods. There are many different methods which can be seen as formal methods of
sharing information. Hansen et al (1999) have presented codification strategy, which is
a good example of formal information sharing process:

e Caodification: the idea behind this strategy is to store the information into data
bases so that it is available to everyone

Again, the origin reference (Hansen et al. 1999) discuss about knowledge, but in this
stage the term knowledge can be replaced with term information. (Hansen et al. 1999
p.109).

When looking into area of project management and project portfolio management, it is
quite obvious that there is a need to a codification strategy. Organizations need to have
centralized data storage where all the information of the project is stored. Again, if we
take a look into Badiru’s (1993) information flow model, it can be used as a good base
for creating right strategy. Questions such as:

e where does the information come?
e who needs the information?
e when the information is needed?
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are good questions and by answering to these questions, organization should be able to
create an appropriate strategy and with the help of it, should project and project portfo-
lio management become more effective.

3.3 Information areas

Project management and project portfolio management is a base for the research, but
there is need to create connection between project and project portfolio management
and information sharing. How to create the linkage between managing projects and in-
formation sharing? The simplest way to do that is to determine information areas that
are needed in order to manage projects successful. The chapter 3.1.1 discussed about
post project reviews, but it didn’t actually set what information should be gathered dur-
ing project execution. By knowing these areas it is easy to understand the link between
the main components (project management and information sharing) in the research.
These information areas will also be used as a base for the empirical study, but this will
be discussed more carefully in the chapter five.

Project Management Institute (2000) has divided project management knowledge areas
into nine different areas (PMI 2000, p.39). Again, PMI writes about knowledge but as
stated earlier, knowledge can be replaced with the term information. According to PMI
these information areas are following:

e scope
o time

e cost

o quality

e human resources
e communications
e risk

e procurement

e integration

The last two areas (procurement and integration) were left out from the scope of this
research, but the seven other areas are briefly presented.

Scope

Project scope definition is a process that should take place at the beginning of the pro-
ject. It is actually a process that defines the whole project and requirements for execu-
tion. Usually incomplete project scope definition in the early stages of a project leads
into troubles at the later stages of a project. (Fageha & Aibinu 2013, p.154) The main
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idea in project scope definition is to provide enough information in order to identify the
work to be performed.

Time and cost

Typically time and cost are handled together when it comes to project information. It is
quite clear that longer the project lasts the higher costs are. Project Management Insti-
tute (2000) defines six processes that are related to project’s time and schedule planning
and tracking: Define Activities, Sequence Activities, Estimate Activity Resources, Esti-
mate Activity Durations, Develop Schedule Development, and Control Schedule (Project
Management Institue 2000, p.65). Two different methods to follow project’s progress
and schedule where presented in the chapter two. By using a defined method, the project
manager should be able to perform project’s time management.

Cost management begins with budget creation and during the project there must be
some function that follows how well the project follows its budget (Project Management
Institue 2000, p.83).

Quality

The golden triangle of project management is formed by time, cost and quality. Time
and cost were described above. Atkinson (1999) states that project managers typically
identifies the importance of all these three functions, but concentrate more on time and
cost issues (Atkinson 1999, p.338). One definition of quality is quality is what custom-
er expects as a lasting experience (Basu 2014, p.178). Now there is a need to differ
project quality from the actual product quality. Central role while ensuring quality in a
project is to understand the actual business case that comes from customer or from the
market. By doing this, quality can be ensured, and the final product will answer for cus-
tomer's or market's needs.

Human resources

In short, project’s human resource —process should ensure that project has enough re-
sources and also right kind of resources for different design areas, which require differ-
ent kind of skills. Resource allocation is also a part of project portfolio management and
allocating human resources is significant in order to achieve full potential of project
portfolio management (Martinsuo & Lehtonen 2007, pp 60-63). Typically the situation
Is such, that employees are working in several projects and managing this is essential in
order to get the full potential out of human resources.

Risk management
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The goal of risk management is to minimize the possibility of negative effects for the
project (Project Management Institue 2000, p.127). Risk management is a process that
should last the whole project and the list of risks should be updated all the time. If the
risk list is done only at the beginning of a project, but it is not updated, the whole risk
management process is not done properly. Every risk should be identified and after that
they should be analyzed. With the result of analyze each risk should have estimated
possibility of occurring and also in case of happening the harmful rate.

Communications management

Project management institute (2000) defines communications management following: it
is designed to support the information needs of the project stakeholders (Project Man-
agement Institute 2000, p.119). In this research the communication(s) management is
understood more broad and the most important question is how to create transparency to
the project communication and information sharing. So basically the communications
management in this context was not analyzed in the way as Project Management Insti-
tute (2000) has described it.

The presented areas are important in order to create effective information sharing pro-
cess to organization in the area of project and project portfolio management. These pre-
sent information areas will be used during the empirical study.

3.4  Effective information sharing

The term information sharing was introduced in the previous chapter. When looking at
the figures 4.1 and 4.2, it is obvious that each organization is sharing information at
some level. Individuals share information and nowadays it can be also stated that all
organizations are using some information system for sharing information. If information
sharing takes place in every organization, what are the steps that need to be taken in
order to create effective information sharing across projects? In short, there is a need for
information sharing mechanisms. Earlier, the codification strategy (Huamen et al. 1999)
was presented, where the main idea is to get all available information into a centralized
data base. A centralized data base is a base for enabling structured information sharing
in an organization.

How is this related to the case organization? It is quite obvious that in a large organiza-
tion the mere information is in databases available for everyone, the better the situation
is. Enabling effective information sharing is not an easy task and many firms struggle
with it. There are vary of reasons why enabling information sharing across projects is so
difficult. Andefelt and Lagenstrom (2005) have made a survey of how to enable infor-
mation sharing in projects which are global. The case organization has also similar situ-
ation, because some projects are carried out globally and many projects use external
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workforce. The case study by Andefelt and Lagenstrom (2005) was done in software
firm, but by the context of this research it is possible to assume the new product devel-
opment projects have similarities with an information system project. The study re-
vealed importance of intranet, which is in practice an information system. However, it
was important that each team member was actually using the intranet, not just part of
the team. Each project members were also supposed to document their work. In the
study, project members stressed out some problems like what information should be
documented and where it should be stored. (Andefelt & Lagenstom 2005, pp.192-196).
Again, the same questions arise, where, what and when. The use of intranet on this par-
ticular case study was also important in order to know the status of the project. The case
study revealed one problem which was the lag between activities occurring and infor-
mation being posted. Basically people did not document their work immediately after
they have executed it. When factors of information quality were introduced one of them
was timeliness. If there is a gap between the reporting of any delays, the project status
cannot be accurate.

Eppler and Sukowski (2000, p.335) have presented a good figure of project team’s
knowledge sharing and how to enable it.

Leadership

Tools

Norms

Platform

Figure 4.3 Project team knowledge sharing (adopted from Eppler and Sukowski 2000,
p.335)

As we can see, technical issues (platforms) rely on the bottom of the triangle. Without a
certain platform, it would be quite impossible to share information. There must be a
platform where the information is possible to store. In practice the platform is an infor-
mation system. The second layer is about norms and they can be handled as a part of
organization culture.
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The third layer in the triangle is tools. Eppler and Sukowski (2000) treat the tools in a
way, that by using different kind of tools, it is possible to get the information transpar-
ent for everyone in the project. According to Eppler and Sukowski the most useful tools
are tools, that are used when visualizing information. (Eppler & Sukowski 2000,
pp.337-339).

On the top of the triangle is leadership. Even though Eppler and Sukowski (2000, p.340)
use term team leader, it is easily drew a parallel to project manager. Project manager
has typically lot of tasks such as team motivating, controlling and reporting to project’s
stakeholders. It should be also recognized fact that project manager works also as an
example for the rest of the project team. He/she should act and work as a role model
(Eppler & Sukowski, p.340). That is why is essential, that project manager is actively
sharing information and also demanding other team members to share information.

As described in this chapter, it does not look a hard task to improve information sharing
in the organization. Most of all, it requires guidelines and structured processes which
need to be also followed and also measured. It is good to realize that effective infor-
mation sharing is a continuous process, like any other process in the organization. It can
and it should be improved all the time.
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4  EMPIRICAL STUDY

Empirical study was done in interviews. There were seven different roles that were in-
terviewed (see table 6.1). The background question for the role selection was given in
the chapter one and the same roles were also introduced there. The number of inter-
viewees in one interview varied a bit between the interviews. Maximum number of in-
terviewees in one interview was three. The roles and lengths of each interview can be
seen in table 6.1. There were also free discussion sessions with Program Manager and
some thoughts of these sessions are also analyzed in the empirical study.

Table 6.1 Interviewed roles and length of interviews

Role Length in minutes
Project Manager 50
Project Sponsor 45
Chief Engineer 50
Project Portfolio Manager 50
Product Manager 65
Technology Manager 70
Product Portfolio Manager 50

The style of interviews was semi-structured and the question list (see appendix 1.) was
sent via e-mail to the interviewees before the actual interview took place.

Similar thoughts prevailed among the interviewees and biggest concerns related to pro-
jects’ information sharing were also common. Not so surprisingly, the aspect of organi-
zation culture relied in the background all the time and sometimes answers began with
sentence “well, there has been a customary way for doing ¢his . Organizational culture
was left out this research, so it won't be analyzed more carefully. When analyzing the
interviews, it is good to remember, that human mind tends to remember all the trouble
and problems that have occurred. In practice this means, that the current situation can be
better in some cases than interviewees actually described.

The common concern in information sharing was that there are no common guidelines
or processes, how the information sharing should be carried out. Projects do not use
same information systems for information sharing and too much information remains in
tacit mode. A positive side was that in most cases the information exists, but it is just
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not available. One of the Project Sponsors described the situation more than well, with
one sentence:

“You get the information if you ask it”

By analyzing this sentence a bit, it is possible to say that the organization is an infor-
mation pull, not an information push driven organization. Being an information push
driven organization is naturally a target situation, because it is also very cost effective
way to share information. People do not need to waste time for asking information, but
they have immediate access to it. At the moment one of the issues was that if infor-
mation is shared through asking, it causes easily a situation where the same information
is actually shared many times, if people are using e-mails.

Of course, not all project information is shared through asking. There are certain project
sites that are being used. These sites are located in the case organization’s intranet.
However, at the moment they are more or less used just for technical documents such as
technical drawings, but they should also be used to share all other available information.
Steering committee meetings were highlighted several times during the interviewees
and these meetings are actually in the center of the whole information sharing process
and the reporting templates that have been created for these meetings are actually
“completely enough and well formed” as one of the product portfolio managers men-
tioned. Naturally, if most of projects' information sharing takes place in the steering
committee meetings, the overall transparency to projects’ information is lacking and
only people who accessed the meeting, have the information. The lack of transparency
was stressed out by Technology Manager, but also project managers mentioned that
sometimes it is hard to get needed information from other projects.

4.1 Crucial information areas

The first research question was recognizing the most important information areas of
project management. As a background for the interviews, seven different information
areas were presented to interviewees.

4.1.1 Time management

Project schedule and time estimations were definitely the number ones of information
areas, which interviewees raised up. Sharing the current status of a project was general-
ly highlighted as a very important factor. The responsibility of sharing project's sched-
ule and time estimations is project managers’ duty and this process includes gathering
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the information of the progress of the project. The biggest concern in project schedule
and time estimations was the information quality.

“You need to ask yourself, is this a realistic estimation?”

Several roles (especially Project Sponsor and Product Manager) felt that the information
that they get about the project status is not every time reliable. They must add their own
buffer to the estimation and this buffer and its length is based on their own experience.

“You need to add your own buffer to time estimation which project manager gives. The
length of the buffer is based on my own experience”

There are many different reasons behind the poor information quality related to the time
estimations. Chief engineers mentioned that typically project schedule is made by the
project manager and when the project schedule is presented to the upper management,
they won't accept it. Project managers shared this opinion.

“Well...you create a schedule and time estimation and then the upper management cuts
half year away of it”

This kind of approach and way of working can cause a situation where project managers
feel that they must give too optimistic statuses of the project. This issue is also present-
ed in the theory, where selective project status reporting is introduced. Also the motiva-
tion of creating high-quality time estimations during the project can decrease, because
people feel that these estimations are anyway dismissed and there is no chance that the
project would be delivered on time. On the other hand, interviewed project managers
mentioned that they try to create the estimations alone, which was quite surprising. Why
there is no information sharing when trying to settle the project schedule? Project team
should be involved during this process. And again, there is no historical data available
from old projects, where project managers could get information and with the help of it,
create better estimations.

The situation in some projects is pretty good and overall there are lot of variation be-
tween projects. These kinds of results from the interviews tell the root cause, where
there are no common guidelines for information creation and sharing during the project
execution.

“Some projects report well....and some projects not so well”
Project managers’ ability and experience were highlighted as a reason behind this issue.

Typically project managers with more experience give better estimations. For inexperi-
enced project manager, interviewees felt that the project organization does not give
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enough support for project manager. In addition to this, the relationship between project
manager and chief engineer is not very well described.

Project managers stressed also out the importance of dependencies between projects. At
the moment the dependencies between projects are recognized, but again, the infor-
mation quality concerns project managers. Can | trust on this information about the
project status? - is not a rare question in the case organization.

Project A Project B

| Task A |
I Task B l Pre condifon
| Task C | o
I Tk D ] * Due date
* Buffer
| Task E |

Figure 5.1 Relations and dependencies between different projects

One example of dependencies between projects is given in the figure 5.1. The project B
has several tasks and task B has to wait project A’s task C to be completed before the
task B can start. These dependencies and relations are recognized, but the information
about due dates and possible buffers are somehow lacking. Or more likely, the infor-
mation quality is again poor. This leads to a problem where project managers’ time es-
timation are based on poor information.

41.1.1 Risk management

Risk management was highlighted together with the time estimations and interviewees
felt that these two information areas are more or less tied up. With the help of proper
risk management it is even possible to generate estimations of how probably project or
its tasks will follow the given due dates.

“Typically identified risks are quite general and these risks could be part of any pro-
ject”

This kind of approach and very general risks do not serve the idea of risk management
and the information you get from identified risks and risk management is more or less



45

useless. A proper risk management could be used as a part of project schedule and time
estimations, as described earlier. With the help of it, project managers could add realis-
tic buffers to project’s tasks.

4.1.2 Project scope

Project scope creating and especially changes on it, during the project execution phase,
have a big effect to project management and project schedule. Any added or changed
requirement have an effect to the project's scope and during the execution phase it also
affects naturally straight to project schedule and time estimations, because typically the
changes to project scope increase the amount of needed work. In the case organization's
process, has product manager a central role and he/she needs to cope with different
functions like marketing and sometimes straight with the customer. Customer’s business
case should be transferred into technical requirements, which is the hardest part of the
whole process. What is the right solution for customer’s need(s) — is the main question
and it should be answered during the scope definition process.

At the moment there are several problems in the scope creation process. Project portfo-
lio manager drew a good figure about one of the issues that create problem(s) on the

later stages of the project.

“There are a lot of requirements that tend to be left to float round the project.”

Out of Scope

"Floating
Requirements

/ e o

/ \

Figure 5.2 Floating requirements
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When some requirements are left floating beside the project, they tend to be taken easier
to the actual project scope, even if the project is in execution phase. This means that the
filter should be stricter and the floating requirements ought to be cut away.

Innovation management was discussed in the chapter 3.1.3 and as said, it plays big part
in research and development project. Interviewees also mentioned the aspect of innova-
tion and it naturally has an effect to scope creation and to requirements analyze. It is
impossible to know beforehand all the needed tasks in order to fulfill the actual business
case. So it is quite clear, that research and development project’s scope cannot be set to
completely stable situation. One of the product managers also mentioned that at the
moment there is no clear process how new requirements should be taken into the project
scope. All new requirements should be analyzed and structured decision making process
should be carried out when deciding should this change to scope to be made or not.

Another aspect in the project scope creation was that, the actual business case and the
real need(s) straight from the customer or from market, can somehow be forgotten dur-
ing the project or even worse, they can be understood wrong. At the moment, the scope
creation phase (project initiation) is more or less done without involving the actual pro-
ject team in the process. Interviewees felt, that there is a slight gap between product
management and project management and this gap naturally affects to the understanding
of the actual business case.

Requirements

'R
5 8

@ Q e @ @

Project team

Product management
Figure 5.3 Information gap between the project team and product management

This kind of approach for project initiation, where development engineers are left out
from the process, can lead to a major problem. There is a risk that some of customer
needs are understood wrong. This misunderstanding can lead to a situation where the
actual final product does not actually fulfill the origin customer needs. Product manag-
ers were also concerned about the fact, that if new requirements appear during the pro-
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ject, it is possible that project team has made that kind of technical choices that new
requirements are impossible to implement.

4.1.3 Project cost and budget

Tracking project's budget and sharing the information about it, is in a situation where
there has not been paid that much attention on it. But the situation is now changing, and
there is a need for more accurate project's cost. Reason for it is obvious, if we take a
look into overall situation in global economy and markets. Project sponsor said that at
the moment there are certain information available how much different research and
development functions use money, but targeting that money into a single project is hard.
When the actual work hours are missing of a single project, it is quite hard to calculate
the actual cost of a project. Also tracking the budget during the project is almost impos-
sible. Many of the interviewees stated that there are no clear instructions how project
team members should report their hours. So again, clear guidelines and leadership are
missing.

Chief engineer described well what kind of situation there has been.

“the overall culture has allowed project to overrun its budget....there has always been
money for extra cost”

If the work hours are lacking or the information is no valid, it is impossible to create
historical data about the project's different design areas. This historical data could be
used for a base, when new projects are launched and work hours and project cost are
estimated.

4.1.4 Human Resource Management

Human resource management is essential for organization’s survival in multi project
environment. This was also stressed out by the interviewees. However, interviewees felt
that the current state in human resource management is not in optimal state and different
methods are used.

"Sometimes project managers gather together and give their estimations in percent,
about employees resources. If you calculate percent together, you get sometimes a num-
ber two hundred."

Human resources are allocated to different projects from line functions, but the overall
feeling was that people are easily drift into a situation where they have too heavy work
load and this naturally causes also delays to the projects. One reason for the human re-
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source management's problems is that project prioritization is not made properly and it
is hard to know which project is the most important.

One function in the case organization has quite ideal situation where practically one
person is working in one project at the time and this situation is naturally easy to cope.

"Basically we have a document where each project is presented and each project has
listed the members of the project”

The given example works when people are tied into one project at the moment, but
when the organization is facing a real multi-project environment, the situation is more
complex and everyone should also be able to know how to divide their work effort. The
time span when the decisions are made should also be set. It is quite useless to allocate
human resources too often, because it can increase uncertainty in the organization.
Many of the interviewees shared this opinion and they felt that too often people thrown
from a project to another project.

4.2  Accessibility to information

The second research question analyzed the situation of accessing information. The in-
terviews revealed that most of the times information was actually stored to a common
platform, but there are still too many cases where the information is missing. One of the
interviewees described the situation following:

“saved to one of the information systems, but you cannot be sure that which one is the
right one in this particular case and in the worsz case it is just in someone’s personal
files”

E-mails were used quite often in order to retrieve the information, but people felt that it
Is not very effective way. Again, the fact that organization is more or less information
pull driven organization, rises up. At the moment there are several information systems
that are used while sharing projects’ information. This causes naturally unawareness
where the information should be stored, because people can work in many projects at
the same time.

When the second research question was set, two hypotheses were given. By analyzing

the interviews, it is easy to determine that the information is created but employees have
poor accessibility to it.

4.3 Information format
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The third research question handled the format of the information and through inter-
views this question was answered. A big part of information sharing takes place during
the steering committee meetings. These reports are just PowerPoint (Microsoft Office)
slides but according to product portfolio managers these reports are “well enough if the
reports are done carefully and data or information is valid and high quality on them”.

Information format plays not that big role in the case organization and the overall feel-
ing through information format can be described through one sentence which was given
by one of the interviewees:

"It does not matter in what format the information is, the most important thing is the
quality of information. Everyone should be able to retrieve the information and it
should not depend on the format.”

Of course, some information areas and format of the information were discussed and
good examples were given. Practically everyone highlighted the importance of infor-
mation quality, when asked about the format. With this information it is relative easy to
make an assumption, that people in the case organization struggle more with the infor-
mation quality and accessibility to it than with the information format.

In the future the situation will most likely change, because when the basics of infor-
mation sharing (accessibility and quality) are retrieved, people will pay attention also to
the information format. It is also very important to remember the aspect of information
format and the case organization should also try to improve it.

4.4 Conclusion of the interviews

Interviews succeed well and especially free discussion phase give good ideas how to
improve information sharing in the future. Not surprisingly, most of the problems which
case organization is facing are also well recognized in the literature. Case organization
struggles with quite typical problems and with a little effort some of the problems relat-
ed to information sharing can be solved.

It also should be remembered that case organization is a big player on the market and as
one of the employee described the situation:

"We develop products and get them done and in that process we have to be very straight
forward sometimes"

It is obvious that when organization is under pressure and projects need to be delivered
within the tight schedules with a limited amount of human resources, the most im-
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portant thing is not a structured information sharing process, but the project itself needs
to be delivered on time
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5 FUTURE ACTIONS

In this chapter are future actions presented. The future actions, which case organization
should implement, have been combined from both the theory and the empirical parts.
These future actions are such, which should be possible to implement without large
monetary efforts.

The idea behind future actions begins with recognizing use cases and with the help of
them it is possible to answer for the following questions:

e where does the information come?
e who needs the information?
e when the information is needed?

What use cases actually are? They are typically used in the software area and they de-
fine interactions between different roles and the system in order to achieve a certain
goal. In this research information system is understood as a general system and roles are
the ones who are creating or using information as a base for decisions. Leadership can
be seen as a surrounding process or a factor for the whole process, where information
sharing is carried out more effectively. As a result, each use case is providing infor-
mation which is stored to the used information system. The figure 6.1 illustrates the
model, where leadership is surrounding the process and use cases are providing the in-
formation, which can be retrieved from the platform. These use cases and the model
surrounding them, will answer for the main research question: How should information
sharing be developed in order to boost project and project portfolio management? In
practice, the use cases are structured information flows and by following these use cas-
es, the project and project portfolio management can be improved.
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Figure 6.1 Use cases providing information

In the following chapters the most important use cases are presented and the idea of
leadership is also given. The aspect of information system is described even though the
proper analyze of used information systems was left outside of this research.

5.1 Leadership

Leadership is surrounding the whole process the figure 6.1. As described earlier, leader-
ship means also project managerial tasks, especially when the whole process is trying to
improve information sharing between projects and also give information to the project
portfolio level.

“Sometimes it feels that you are not even a project manager, but more like intermediary
for the information, which project team members need”.

This is a straight citation from one of the project managers. It, together with other inter-
viewees’ opinions of project management, reveals that there are some problems related
to the actual role of project manager. Project manager should be able to lead the project
and keep stakeholders informed about the project. If project manager is not able to do
these tasks and his/her time is taken to another tasks, it can be hard or even impossible
to complete the project successful. Project manager's general role is described in the
chapter 3.1.2 and case organization should also clarify the role of project manager in
their organization. With the help of project manager’s leadership, information sharing
should be stressed out as an important factor and all team members should understand
this and support the overall process of information sharing and share information.



53

5.2 Information system

As stated earlier, the result of each use case is information which is stored to the plat-
form, which in this case is a defined information system. In practice there are different
information systems for different kind of information. In order to improve the situation
and create transparency to the project management, there is a huge need for standard-
ized place(s), where the information should be stored. At the moment there are enough
technological possibilities in the case organization, so this should not be the problem.
The only decision which should be done, is where to store different information. It is
obvious that the platform can be different, i.e technical documentation can be stored to a
different information system than project managerial documentation.

In order to create a plan or a process for the case organization can refer to Hansen et al.
(1999) codification strategy. That strategy was presented in the theory part (see chapter
4.2). For the future is essential to achieve a state, where every project uses same infor-
mation system for information sharing. The decisions of different information systems
should be carefully made and the decision-making process should include people from
every function that needs project information. Otherwise there is a risk that small team
makes decision by itself and it did not listen to the end users who are going to use the
platforms. It is also important to include people from the project team -level, not just
upper management. This is important matter, because project team members are the
ones, who have biggest responsibility to actually store the information to selected in-
formation systems.

5.3 Use cases

Use cases have been created in a way that they are covering different information areas
that were recognized as the most important ones. Each of them consists of four areas:
Actors, Preconditions, Description and Result.

5.3.1 Scope Creation

In the figure 6.2 is presented use case of scope creation where as a result should arise a
detailed and frozen project scope.
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Figure 6.2 Scope Creation
Actors: Product Manager, Project Manager, Chief Engineer(s) (Project Team Members)

Precondition: The precondition can be seen in the figure 6.1. In order to create project
scope product manager has to be able to gather all the requirements from customer
and/or from marketing function. The business case and understanding it, is essential and
precondition for the actual detailed project scope creation. As an input for the whole
process, where project scope is determined, there is a need to have a high level project
scope created.

Description: As mentioned in the chapter 5.1.2 one big problem in scope creation pro-
cess was the actual transfer of business case to specific technical requirements and de-
tailed project scope. In order to create detailed project scope, information sharing be-
tween product manager, project manager and chief engineers must be intensive. In prac-
tice this information sharing must happen face-to-face or via online meeting, so that
product manager can be sure that the business case is fully understood by the project
team. If it is possible, rest of the project team could also participate in these meetings,
this would lower the risk that part of the business case wouldn’t be transferred to actual
technical requirements.

Result: Detailed project scope definition available for everyone in the case organiza-
tion. The created project scope should be in a stable situation and every change to it
should follow a structured process, where requested changes are analyzed carefully.

5.3.2 Project Schedule Creation

After project scope is finalized and approved, it is possible to create project schedule
(also sub area schedules if needed) and during the execution of this use case, a proper
risk management plan should also be carried out. A proper project schedule includes
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naturally task estimations and the responsibility of creating task estimations should be
on chief engineers and project team members.
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Figure 6.3 Creating project schedule

When project schedule has been set, it is possible to create more detailed plan which is
divided into tasks. This process is presented in the following figure (6.4).
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Figure 6.4 Creating task estimations

If the project is small, there is no need create smaller sub area schedules of the project
but the task estimations can be created straight from the project schedule.
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Actors: Project Portfolio Manager, Project Manager, Chief Engineer(s), Project Team
Members

Precondition: Project scope must be in a stable situation before project schedule can be
set. Project portfolio manager must also request human resources for the project from
the functional organization. When project manager knows the available resources, it is
possible to start project schedule creation. At this point, there should not be any re-
strictions from the upper management when project manager is creating the project
schedule together with the project team.

Description: In order to create credible project schedule, it is essential to have infor-
mation from old projects. This information can be found bot in tacit and explicit format.
Chief engineers are typically experienced employees who have great experience of dif-
ferent projects so they should have great input to the project schedule creation. This
information is in tacit format, because it is chief engineers’ own experience which they
are using when helping to create the project schedule. Information in explicit format
should be found from post project reviews. These reviews can have a lot of input when
trying to create project schedule and especially when identifying possible risks and cre-
ating risk management plan.

While creating project schedule, the sub area schedules should work as an input for cre-
ating task estimations. In this process project team members and chief engineers must
work together, because project team members will eventually be the ones who are de-
livering and executing the tasks.

When precondition for this use case was set, it defined that project manager should be
able to have “free hands” when creating the project schedule. Once it is done, it will be
reviewed with the upper management and see if there is a need tighten the schedule.

Result: Detailed project schedule, task estimations and detailed risk management plan.
These plans and estimations should be maintained and updated during the project if any
changes appear.

5.3.3 Change request process

One of the problems related to project scope was that recruitments tend to be taken to
the actual project scope too easily without clear guidelines. In order to prevent these
situations, there is a need for a strict process for scope changes.
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Figure 6.5 Change Request Process

Actors: Product Manager, Project Manager, Chief Engineer, Project Portfolio Manager,
Project Sponsor

Precondition: The initial request for a new requirement has come and product manager
must inform project management and also analyze the importance of the requirement.

Description: Project manager and chief engineers must analyze the requirement and
what kind of affect it would have to project schedule. Project manager and chief engi-
neers can also reject the request due the fact that implementing it would be simply im-
possible. If the change is minimal it is possible to just add the requirement to the project
scope, but project manager must be aware all the time of every request. If the change
would cause delay to project, the decision should be made by the steering committee.
They can analyze how important the requirement is and should it be added even though
it would cause a delay for the project. As on output of this use case is either updated
project schedule or the request has been rejected.

Result: Updated project schedule and risk management plan if the request is accepted.
Naturally the documentation related to the project scope should also be updated.

5.3.4 Project Status Creation

During the interviews it surfaced that the availability of project status and the overall
transparency is lacking or the information about the project status is not credible. In the
figure 6.6 is presented the use case of creation project status.
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Figure 6.6 Project Status Creation

Actors: Project Team Members, Chief Engineers, Project Manager

Precondition: In order to update project status, the origin project schedule is used as an
input for this use case.

Description: Based on the origin project schedule and project sub area schedule, it
should be possible to create credible project status.

In order to create current project status project manager needs to gather information
from team members. In an ideal situation project team members update information
about the current status of their tasks into a certain platform. If this is not possible it is
project manger’s task to ensure that the information is collected in a way or another.

Result: Updated project status documentation which is available across the organiza-
tion.

5.3.5 Project Cost

In order to follow up projects' cost, the only way for that is to gather information of re-
alized hours. Information of these hours could also be used as a part of project status.
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Figure 6.7 illustrates the situation how information should gathered and where it should
be transferred. As mentioned earlier, there is a need for more strict process while gather-

ing the information of realized hours.
* Technology Managser
* Project Sponsar
* Project Portfolio
Project Manager Manager
* Product Portfolio
Q-\\ hManager

—
Project Team Member i
Reslized
" Hours Hour
DataBase Reports
-
Project Team Member . |
- \'7.. '/

~_

Project Team Member @
.-'"J.‘

| Past Praject Reviews I

Figure 6.7 Project Cost
Actors: Project Manager, Chief Engineer, Project Team Members (Basically everyone

Precondition: In order to get the full benefit of gathering the information of realized
hours, there should be a software system that creates automatically hour reports of the
project.

Description: Every hour that is spent for the project should be tracked. Without it, it is
impossible to achieve a situation where the case organization could know the actual cost
of their projects. Everyone who is working for the project should track their hours into a
certain platform.

Realized hours could also be categorized into project areas such as: project manage-
ment, design work, searching new solutions etc.

Result: Detailed Project hours. This information should also be stored to the infor-
mation system where all the post project reviews are stored.
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5.3.6 Resource Allocation

In order to carry projects out successfully there is a need for resource allocation. Re-
source allocation should be based on the prioritization of projects and also the infor-
mation of projects' status. The current status of the project portfolio should also be in-
cluded in the resource allocation decisions.
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Figure 6.8 Resource allocation decisions

Actors: Project Team, Product Manager, (Sourcing), (Marketing), Project Portfolio
Manager, (Product Portfolio Manager)

Precondition: The time period of previous resource allocation decision in the project
portfolio has come into end and it is time for new resource allocation decision for the

beginning time period.

Description: In order to make resource allocation decision project portfolio manager
and possibly also the product portfolio manager needs information of projects' status
and also the potential of the product in the markets. In practice balanced scorecards
could be included in order to prioritize the projects. Sourcing function is providing in-
formation of material costs and product manager needs to combine this information with
the information about design solutions.
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The current status of each project must also be available in order to analyze and decide
if some of the projects need additional resources. Market analysis should also be includ-
ed. The analysis can vary a bit, depending on whether the product portfolio includes
bulk products or products that will be delivered straight to a specific customer.

Result: Resource allocation decision should include all the projects that are currently
managed in the project portfolio. Each project has assigned resources and if person is
assigned to several projects, the percent of his/her workload is divided between the pro-
jects.

5.4 The aspect of project portfolio management

The latter part of the main research question asks how to boost project portfolio man-
agement with the help of information sharing. The presented use cases are more or less
guidelines for a single project and managing it and they do not speak about project port-
folio management. Only the last use case involved the portfolio level. How are these use
cases then improving product portfolio management?

In the chapter three, the multi project environment and the term project portfolio man-
agement were described. It revealed that there is a clear correlation between project
managing and project portfolio managing. The most important thing is to understand
that from the single project level all the information is serving the portfolio level. In the
presented use cases, many area of project information sharing are being improved. In
the following table are correlations between the use cases and project portfolio level
presented.

Table 6.1 Correspondences between use cases and project portfolio level

Use case Benefit in the project portfolio

Scope creation Carefully created project scope will reveal
what kind of skills the project will require.
It will ease the decisions of what human
resources should be assigned to the pro-
ject, based on their skills and knowledge.

Project schedule A credible project schedule will give in-
formation to project portfolio level that
how long certain resources are tied to the
project. It will also give information, that
when the project should be delivered and
there is again space for next project to be
taken in to the portfolio.

Change request process After a change request is accepted it will




62

reveal if different skills are needed in the
project. As a result of the change request
process is a new project schedule, which
will reveal if there will be a delay in the
project.

Project status A detailed project status gives information
whether the projects are within the sched-
ule or not. Resource allocation decisions
can be based on the statuses of different
projects. Projects’ status will also give
information if future projects need to be
postponed.

Project Cost When projects are providing accurate in-
formation about the cost of the project, it
is possible to create overall costs which
can be assigned to a project portfolio lev-
el.

Resource Allocation This process involves the project portfolio
level already.

It is relative easy to see, that the information which is retrieved from the projects, are
used as a guidelines when organization is managing the project portfolio. It is essential
to know when new projects can be taken into the project portfolio. The importance of
project selection was highlighted in the chapter 3.2.3 Project Selection. All the different
use cases can be seen as an input for project selection. They are providing all the needed
information in order to make decision if the project initiation can be taken into an actual
project at the moment.
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6 CONCLUSIONS

The presented use cases do not require lot of changes in the case organization, they are
more or less instructional processes that should cover the information flow in the case
organization. By supporting these use cases with a proper leadership and providing a
good information system for information sharing, it is possible to boost information
sharing in the case organization.

6.1 Discussion

The biggest problems in information sharing in the case organization were not surpris-
ing, but quite typical problems that are well recognized also in the literature. People
who were interviewed did not feel that the problems are massive, more likely slight
changes to the way of working and better guidelines like who creates the information,
where it should be stored and how to ensure the quality of it. Information technologies
and information systems were in sufficient level and people felt that if something, there
are actually too many possibilities to store information. This can be changed easily by
setting guidelines and rules, that what platform should be used.

It is quite obvious that the current situation in the case organization is not unique. Many
large organization struggle with their information sharing and many studies reveal the
fact, that people are spending more and more time in order to find information which
they need in their daily work. Reasons for the problems are also quite obvious ones, the
amount of information increases all the time and managing information becomes more
and more time consuming, especially if there are no clear rules where the information
should be stored and who is responsible to do it.

As mentioned earlier, the case organization relies heavily to new product development
and the main focus is to improve products and fulfill customer's and market's needs.
Employees are focused to product development and professionals on that area, but this
can also be one of the root causes to the current state of information sharing. It is possi-
ble that organization has not understood the importance of structured information shar-
ing process. This kind of situation develops slowly over the years, it is not a sudden
change in the way of working and naturally the growth of the case organization has
been a big composer for the current situation.
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Even though the presented future actions and use cases can be implemented to the case
organization, it still should be remembered that the results will not be immediately visi-
ble, it will take some time to really see what kind of effect the actions really have.

6.2 Evaluation of the research

Altogether, the research was successful. With the help of the research results, case or-
ganization is able to find their biggest bottlenecks in the information flow in the area of
project and project portfolio management. There were four research questions set:

RQ1: What crucial information different roles need in order to improve project man-
agement?

RQ2: Why different roles do not retrieve the information they need?
RQ3: What is the right format for information?

MRQ: How should information sharing be developed in order to boost project and pro-
ject portfolio management?

During the empirical study, the research questions one and two were answered well.
Interviewees shared similar thoughts and the main problems in the information sharing
were quite easily recognized. Not so surprisingly, the main problems were related to
processes and guidelines related to information sharing. The interviewees did not raise
the third research question as a very important question. As said previously, most likely
the reason for this is that interviewees struggle more or less with the first two questions.

The first two research questions gave good input for the main research question. Espe-
cially the first research question worked well, when the information flows were defined.
The interviewees also felt that structured information flows will improve the overall
information sharing in the case organization.

6.3 Future studies

In the introduction chapter where the limitations for this research were set, revealed
quite easily some possible future studies. In this research the main concentration was in
the actual project environment, but in the future there could be a research of project
stakeholders and their needs. In this context project stakeholders are for example mar-
keting, purchase and even product management functions. Several different functions in
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the case organization need naturally information of projects, not just the project portfo-
lio level.

The third research question wasn’t answered during the interviews, most likely the rea-
son for it was that interviewees struggle with the basic problems of information sharing.
In the future the situation will most likely change, when employees do not struggle any
more with the availability of information. Once the organization achieves a state where
they can say, that they are sharing information effectively, the information format could
be researched.
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APPENDICES (INTERVIEW QUESTIONS)

O N oG

Describe your task related to the area of project management.
What kind of information you need in these described areas?
a. Do you need the information in order to make decisions
b. Who should provide the information
c. What should be the platform for the information
d. How often you need this information
e. What is the format of the information?
What information you need to provide?
a. What is the platform for it?
b. Do you feel that you are sharing the same information multiple times?
Do you feel that the information that you need, is easy to get?
a. If not, what is the main reason for it?
b. What do you do in order to get the information?
What is the most used platform for sharing information?
Do different projects share information differently?
What are the main reasons for problems in the information sharing?
How would you boost information sharing?
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