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1. Introduction

Network organizations are widely recognized by both
academics and practitioners as an important form of
multiorganizational management. The advantages of
the network coordination in both sectors, the private
and the public, are significant, including improvement
in learning, a more efficient employment of resources,
a graeter opportunity to plan and solve complex prob-
lems, higher competitiveness and a better service for
clients and customers. Although the researchers and
their studies of organizational networks provided for a
big step to be made in the last 15 years, there is still a
significant dicrepancy between the knowledge we have
about the overall operation of networks and a practical
application of that knowledge. It is hence of great im-
portance to understand the process of organizational
network operation since it is only then that we can un-
derstand why the network provides for some outputs,
regardless of whether the network is the result of the
bottom-up processes or is a product of the strategic de-
cisions of the network participants.

In this work we analyse a critical role of the network
management process and its impact upon the network
effectiveness. As a concept, effectiveness has long been
critical for the reasearchers as well as for the practition-
ers, where the network effectiveness in operations was
defined as an achievement of the positive outputs of the
network - the levels that normally cannot be achieved
in the conditions when individual organizational partic-
ipants act autonomously. As a form of the management
approach, the network management views networks as
units of analysis. The network is viewed as a coordina-
tion mechanism, or, as it is often called, the network
management. Starting from Williamson (Markets and

Hierarchies, 1975), the literature in this field has devel-
oped various forms of management in the last two
decades. From an aspect of economics, there is a con-
ventional attitude that the market is the only efficient
system of non-hierarchal coordination. From the stand-
point of organizational and administrative science, the
literature in this field offered some explanations that
organizations cannot be viewed as something that is not
subject to change (see Perrow, 1986) and that other
forms of coordination such as networks are capable of
achieving objectives. Hence the discussion on whether
networks are simply a combination of elements of mar-
ket and hierarchy could be placed somewhere between
market and hierarchy, or networks could be under-
stood better as unique forms of management (see
Powel, 1990).

Although networks were studied from different an-
gles, surprisingly little attention was paid to the man-
agement of the entire organizational network. This
broad focus is what Powell (2005, 1133) almost defines
as “enlightment of the structure of collective action“.
On one hand, the reason to adopt a narrower perspec-
tive may be hidden among the objectives for which or-
ganizations enter network relationships, primarily be-
cause of their own efficiency, rather than the efficien-
cy of multiorganizational arrangements (Salancik,
1995). The development of a deep understanding of
network management  requires a collection of data on
complex networks, which may be time consuming and
expensive. Despite an ever increasing literature on
networks as units of measure, a majority of these re-
ports was purely academic (Agranoff and McGuire,
2003; 2003). Finally, there seems to be a sort of oppo-
sition against many who are engaged in studying net-
works in a discussion on a formal control mechanism.
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A common assumption is that since networks became
the arrangers of cooperation – management that imply
hierarchy and control, this is no more appropriate
(Kenis and Provan, 2006).

2. Forms of network management

On the basis of the literature review, the network
management forms may be classed into two different
dimensions. Firstly, network management may be a
mediation. Every organization is in some interaction
with any other organization in network management,
the result of which is the management of a decen-
tralised form. This is what we call shared manage-
ment. In case of the other extreme, the network can be
a high-level mediation, with a number of organiza-
tions that interact, except in cases of operational is-
sues such as business transfers, of clients, information
on services, etc., or network management is conduct-
ed through an individual organization that has a role
of a highly centralized network broker. In certain cas-
es, an individual organization may take on the key
management activities, leaving the rest to network
members. An alternative is that the network members
may allocate the responsibilities in network manage-
ment among various subsets or narrow circles of net-
work members, where an individual organization does
not take on significant management tasks.

Another difference in view of management could be
made in mediation networks on the basis of whether
the network is a member that is managed or the net-
work is externally managed. As noted above, the
member-networks that are managed, on one hand, are
managed collectively by the members themselves
(shared management), or, on the other hand, an indi-
vidual network participant may assume the role of the
leader organization. The externally managed net-
works are managed by one administrative organiza-
tion, which can be agreed upon by all the network
members, or can be mandated as part of the process of
network creation. Either form has its specific
strenghts and weaknesses and leads to outputs that are
predominantly dependent  on the form selected.

2.1 Participants – networks that are managed

The most frequent form in practice, and the simplest
one, is the participant management. This form is man-
aged by a network of members without an isolated and
single management entity. This type of management
may be formal: e.g., through regular meetings of certain
organizational representatives, or, less formal, through
the current but typically non-coordinated efforts of
those that have their stake in the success of the net-
work. On one hand, the participants of the managed
networks may be highly decentralised, including a ma-

jority or all the network members in interaction on rel-
atively equal bases in the management process. This is
called the shared management of participants.

The network participants are responsible for manag-
ing the relations and operations of internal networks,
as well as for external relations with such groups as the
financiers, the government and the customers. In
health-care and humanitarian organizations, the
shared management networks are commonly owned,
partly due to the fact that networks are seen as an im-
portant method of building the “community capacity“
(Chaskin et al., 2001). Only by participation of all the
network participants, on equal bases, will the partici-
pants be committed to the network objectives. In busi-
ness, shared management can be implemented in
smaller strategic alliances and partnerships (where the
joint ownership by several firms is not allowed) creat-
ed for the purpose of developing new products
(Venkatraman and Lee, 2004). 

The power in the network, at least as regards the net-
work on the decision level, is more or less symetrical,
even if there are differences in organizational size, re-
source capacities and performances. There is no spe-
cific, formal administrative unit, although some ad-
ministrative and coordination activities may be dele-
gated to one member or to a specific network entity.
Theoretically, network operates collectively and no
individual entity represents the network as a whole.

2.2 Leading organization in network management

The shared participant management may include some
or all the network members, however, there are a large
number of cases that do not lead to such a decentralized
management. In such cases the inefficiency of shared
management may suggest that a more centralized ap-
proach can be more appropriate. A centralized manage-
ment of the networks can be conducted through a
“leader organization“. In business, the leader organiza-
tion management is usually performed in the vertical re-
lations of buyer/supplier, especially when there are an
individual, powerful, often a large buyer/supplier/finan-
cier and a number of weaker and smaller suppliers/buy-
ers/receivers of the resources of firms. The most evident
examples of this can be found in Keiretsu models of
Japanese manufacture (Gerlach, 1922) and in similar
models of cooperative buyer/supplier models in the
U.S.A. (Uzzi, 1999) and in Europe (Inzerilli, 1990;
Lazerson , 1995). For example, in film production, a
leader organization can be the largest film studio (Jones
and DeFilippi, 1996) and business can be done in hori-
zontal multilateral networks, most commonly when one
organization has enough resources and a legitimity to
participate  and takes on the leading role. This model is
frequently encountered in health-care and humanitarian



organizations where there can be a node – the supplying
agency that takes on the role of a network leader due to
its central position. The node in the health-care organi-
zation can be a hospital or a clinical centre (Weiner and
Alexander, 1998). Teisman and Klijn (220) also describe
a government agency in the role of a leader organizatin
in the development of economy, for example.

In the leader organization management type, all larg-
er activities of the network and the key decisions are
coordinated through and by individual members-par-
ticipants who play the role of the leader organization.
Hence the network management is becoming highly
centralized and mediating, with assymetrically posi-
tioned power. The leader organization supplies the
network to the administration and/or facilitates the ac-
tivities of the organization members in their efforts to
achieve the network objectives, which can coincide
with the objectives of the leader organization. The
leader organization itself can ensure the administra-
tion costs, receive contributions within its compe-
tences from network members, or seek and control
the access to external financiers through donations or
government funding. The role of the leader organiza-
tion may be assigned on the basis of the consent of its
members, on the basis of what they see to be most ef-
ficient and most effective for their participation, or it
may be established as mandatory, often by one exter-
nal source of financing.

2.3. Network administration organization 
(NAO model)

The third form of network management is the network
administration organization or a NAO model. The ba-
sic idea for this model is that separate administrative
units are set especially for the purpose of managing the
network and its activities. Although the network mem-
bers are still interactive with one another, as in the
leader orgnization model, the NAO model is central-
ized. The network mediator (in this case, NAO) has a
key role in the network coordination and maintenance.
Contrary to the leader organization model, the NAO is
not the second member of the organization. The net-
work is managed externally, with an established NAO,
or through the mandates, or by the members them-
selves. The NAO can be a government entity, or a non-
profit entity, which frequently is a case, even when the
network members are profit firms. For example,
Human and Provan (2000) describe two networks in
timber industry, both managed by NAOs. The firms
were profit firms, however, the NAO were non-profit
organizations. The NAO can also be a single profit cor-
poration, such as Nexia International, a global account-
ing network described by Koza and Lewin (1999).

The NAO model may be rated modestly on a scale if it
consists of only one individual who is often considered
to be a facilitator or a mediator of the network, or it
can be a formal organization including the executive
director, the board of experts and the board that oper-
ates outside the physical boundaries of the office
(McEvily and Zaheer, 2004; Provan, Isett and
Milward, 2004). This newer form can be implemented
as a mechanism to improve the network legitimity, be-
ing engaged in particular and complex issues and prob-
lems on the network level, and in reducing the com-
plexity of shared management. These more formal
NAO models have the board structures that include all
or a subset of network members (Evan and OLK,
1990). The board specifies the issues on a strategic lev-
el and leaves operations decisions to the NAO leader.
The government starts the NAOs that are generally set
as a primary form of the network, to stimulate its
growth through targeted financing and/or incentives
for the purpose of ensuring that the network objectives
are achieved. Such NAOs are established locally for
the purpose of achieving the board’s objectives, as well
as those related to regional economic development.

3. Network management and effectiveness

The basic issue in managing any network is that the
needs and operations of the member-organizations
must be adjusted and coordinated. Although the
arrangements of pairs may, of couse, be difficult to
manage, with the growth in the number of organiza-
tions-participants in the network, the number of poten-
tial relations grows exponentially. In such circum-
stances management becomes extremely complex.
Shared management is often seen as desirable by the
network participants, when the participants can retain
full control over the network orientation.  This form
proved to be favourable for small organizational net-
works. When problems emerge in such networks, a
face-to-face  discussions among participants are possi-
ble. As the number of participants in the organization
grows, the shared management becomes increasingly
ineffective, and the participants themselves ignore crit-
ical issues or waste a lot of time trying to coordinate
over 10, 20, or more organizations (see Faerman,
McCaffrey and Van Slyke, 2001). The network com-
plexity problem is especially acute when the partici-
pants are georaphically dispersed, hence the organiza-
tion of frequent meetings of all the participants  is diffi-
cult or even impossible to accomplish.

The structural solution to this problem is the centraliza-
tion of the network management activities via a medi-
ating organization, or a leader organization, or a NAO.
All the above mentioned forms can easily include a
larger number of network participants since a direct
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participation of all the organizations in making many
decisions within the network is not necessary any
longer. With the centralized management, the partici-
pants need not be in interaction with each other, but
can interact directly with the leader organization or a
NAO for the coordinating purposes within the network
and on the level of its needs.

Despite there being special reasons that a leader or-
ganization be favoured over the NAO and vice versa,
when the management of relations becomes complex
with a tendency of growth in the number of partici-
pants, any form is certainly more effective in the net-
work objectives achievement compared to self-man-
agement. There are only a few organizations that
would be “adequate“ for each of the management
forms, although the literature in this field (Burn, 2004)
says that the forms of shared management would be
more effective for the organizations of six to eight net-
work members. Generally, the NAO form is most ef-
fective in the networks with the largest number of par-
ticipants, due to its unique administrative structure.

3.1. Consensus on network objectives

Scientistc have for years discussed the goals and the
goal consensuses on both levels, organizational and in-
tegrational (Van de Ven, 1976). The main issue has
been that the consensus in the objectives in the “simi-
larity domain“ allows for the organizational partici-
pants to cooperate in a better way than when there is
a conflict among them, although the conflict can also
be a stimulus for inovation. This topis has rather im-
portant implications for the understanding of the net-
work members’ behaviour.

The literature on networks places the accent on similar-
ity and homophily, rather than on the consensus of ob-
jectives by itself. Homophily was often offered as an ex-
planation why certain actors are attractive for each oth-
er and why the form of relationships is a network
(Monge and Contractor, 2003; Powel et al., 2005).

In any case, in objective-oriented networks, not only
the organizational, but also the objectives on the net-
work level, lead the organizational activity. Such objec-
tives may include the development of a new client, at-
tracting finances, solving the community needs or pro-
vision of services to the clients. The network objectives
can also be process-oriented. In accordance with an
early work of Van de Ven (1976) on this topic, when
there is a general consensus on broad objectives on the
network level related to the contents and the process of
the objective and in the absence of hierarchy, the net-
work participants that are more involved and commit-
ted to the network will work together more often. This
does not imply that the objectives of the network mem-

bers have to be similar. In fact, the similarity of objec-
tives may prove to be a difficulty in working together,
especially when the pressure of the competition leads
the organizational networks to rejecting cooperation
and information sharing.

Although a high-level consensus of objectives is obvious-
ly an advantage in building the relations of dedication on
the network level, the networks can still be effectve, on-
ly with moderate levels of objectives’ consensus. A criti-
cal question is how the network relations are managed.
The self-management forms are most likely effective
when the participants can generally agree about the net-
work on the level of objectives. In such a situation the or-
ganizations can work together without any significant
clashes, where each one gives its contribution to the
broad network objectives, while each of them simultane-
ously achieves its own objectives. It is important to re-
member that trust is not necessary for the consensus of
objectives. Trust is based on the reputation and experi-
ence from the previous interaction, whereas the consen-
sus is based on the similarity of objectives.

On the other hand, when the consensus of objectives is
extremely low, there is almost no place for the network
participation at all. On the medium scale of measuring
the consensus of objectives, regardless of whether the
leader is an agency or a NAO, the forms of manage-
ment are more appropriate than self-management.
More precisely, the forms of management via the
leader agencies will be appropriate in those situations
when the network participants show a moderately low
consensus of objectives.

The leader organizations take on a majority of strate-
gic and operative decisions (Graddy and Chen, 2006)
and are most competent for decision making about the
network on the level of objectives, when the network
members are not capable of resolving the conflict by
themselves and are only partially committed to the
netwotk objectives. This situation may not result into
the long-term network sustainability, but in a short
term, the leader organization can retain a broad focus
on the network level, which would prove to be difficult
if the participants tried to reach the agreement by
themselves. On the contrary, the NAO form requires
that more people participate, at least a subset of the
network members. These participants (often the
members of the NAO managing board) are typically
committed to the objectives on the network level and
have a strategic participation with a network as a
whole. Other network members are probably less
committed and involved, with a modest consensus on
objectives. It is the task of the NAO and the board of
experts to work with the participants on a daily basis,
resolving a possible conflict and fostering the commit-



ment to the network and its objectives. The consensus
on objectives will be rather strong in the NAO form.
Although contracts may be made on the desirability of
a network and on the value of the NAO, it is recom-
mended that there should always be an agreement on
what the network is supposed to do and in which way
the participants should be included.

3.2. Need for competence on the network level

Organizations join or form networks for various rea-
sons, including the need to achieve legitimity, serving
the clients in a more effective manner, attracting more
resources, and resolving complex problems. Regardless
of these specific reasons, however, all network organi-
zations generally require to achieve a certain aim they
would otherwise not be in a position to achieve on their
own. It is for this reason that the issue of how the net-
work level objectives are achieved on the network lev-
el is a very important issue.

All the above said triggers two questions. The first is,
what is the nature of the tasks assigned to the network
members? And the other, which external require-
ments does the network face? Both questions refer to
the competence on the network level. Internally, if the
task of the network is such that it requires a consider-
able interdependence among the members, then the
need for the network coordination skills and the com-
petencies for specific tasks will be great, which means
that the management is expected to facilitate an inter-
dependent action. As to the specific issues concerned
with our theorising, this means that shared manage-
ment  is likely to be a less effective form of manage-
ment in the conditions when the demand for interde-
pendent task is high, since the tasks will be positioned
on the individual network of members for the skills
that they perhaps do not have, such as an approval in
writing, quality monitoring, or even conflict resolving.

On the external side, requirements may also vary from
high to low, requiring different competence degrees on
the network level. The external tasks may include the
roles of updating or protection of the network, starting
from the propositions for environmental protection,
changes in financing or new regulations for overcom-
ing it, which may in turn include the role of lobbying,
recruiting new members, raising capital, building ex-
ternal legitimity, etc. For example, the pressures from
the external financiers to coordinate activities may be
high, trying to meet their demand and the regulations
that would require a centralized action of such kind
that it would be rather difficult to act via shared man-
agement, since the response can be diffuse. The NAO,
in any case, is supposed to ensure an individual focal
point for interacting with a financier, so that the legit-
imity of the network as a whole should be increased.

The leader organizations are better equipped for meet-
ing the requirements and needs on the network level in
comparison with the shared management arrange-
ments. In any case, the leader organization may have
its own set of skills and competencies that do not pre-
cisely match the collective needs of the network mem-
bers. The leader organization may also be against tak-
ing on a financial obligation for building such skills.
With the NAO, although the quantity of scarce re-
sources may be significant, the job of the board of ex-
perts on the network level is to develop the necessary
skills for acting on the network level.

On the basis of these major arguments we propose the
following solutions that summarize the basic proposed
relations through all four factors of unpredictability:

1. Higher inconsistency among the critical factors of
unpredictability and a specific form of manage-
ment (both within the limits of the number of in-
consistent factors and scope in which all these
factors are inconsistent with the characteristics of
forms of management). A less favourable solu-
tion will be that a specific form of management
should be effective, leading either to a total inef-
ficiency of the network, annulment, or a change
into a form of management.

2. Shared management of the network will prove to
be most effective in achieving the  outputs on the
network level when the trust is widely spread
among the network members (high intensity, de-
centralised trust), when the number of network
participants is relatively small, when the concen-
sus on the objective on the network level is high
and the demand for competences on the network
level is low.

3. The management of the leader organization will
be most effective in achieving outcomes on the
network level when the trust is narrowly spread
among the network members (low intensity,
highly centralised trust), when the number of
network members is relatively moderate, and
when the need for competencies on the network
level is moderate.

4. The NAO management of the network will be
most effective for achieving outputs on the net-
work level when the trust is moderately to very
widely spread among the network members
(moderate intensity of trust), when there is a
moderate to high number of network participants,
when the consensus on the objective on the net-
work level is moderately high, and when the need
for competences on the network level is high.

9
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4. Recommendations for the network 
management process development

The final issue in this work is the network development.
We have described the forms of network management,
the conditions under which a certain form, if adopted,
can be successful, and the tensions inherent to each
form. However, what happens when the need emerges
that the forms should be changed? Although there is re-
search about how the network develops over time (Isett
and Provan, 2005), these studies focused mainly upon
the development of the relationships among networks,
not on the development of the forms of management. If
there is a discrepancy between the forms of manage-
ment and one or more critical unpredictabilities we dis-
cussed (trust intensity, size, etc.) one option, naturally,
for the network to avoid change will be that it will in
that case be either “contagious“ or fail. The change in
network management is certainly not unavoidable. An
alternative option for the network and its management
is to change the structure components and adopt a dif-
ferent form of management. For example, as shared
management attracts more and more members (per-
haps due to its efficiency), the demands for its structure
of management will change. In that sense, the managers
on the network level may struggle with one form of
management, which will probably be rather contagious,
or they may choose to pass into another form that is
consistent with having more participants, and less in-
tensity of the trust relations.

The question is, how can we come to change the net-
work? Are the changes from one form into another
equal or is the development inhibited by the structure of
the form itself? It is worth mentioning that here we are
talking about the change from one form of management
into another, as regards the form the network is in now.
The logics underlying this argument is based upon an in-
herent flexibility and adaptability of the form itself.

Shared management is a most flexible and daptable
form. Networks are perfectly capable of retaining their
form. In any case, the success of the network should
lead towards changes in the unpredictabiliy compo-
nents we pointed out before (more participants, greater
need for competencies on the network level, etc.), de-
manding change in network management.

Once the mediation form has been adopted, in any case,
the range of choices is reduced. It is especially when
management is established either as a leader organiza-
tion or as a NAO form that  the development into a
shared management is uncertain. Both the leader organ-
ization and the NAO forms are steadier, less flexible
forms, with instututionalized leading roles that make the
change into the shared management more difficult.

Similarly, once the form of the leader organization has
been adopted, if the unpredictability factors change,
they do it most often in such a way as to create the
NAO form as optimal. The development generally
leads from the leader organization to the NAO form,
rather than from the leader orgnizationn to shared
management. In any case, the movement, whether from
shared management or from leader organization to-
wards the NAO is a strategic choice, and this is impor-
tant to know. This means that development is not a sim-
ple and natural process that goes on as the change of
the unpredictability components. On the contrary, a
specific choice must be made by the participants or the
manager of the network to move from managing the
network of one or more participants to the third type of
organization. Finally, when the NAO has been adopted
as the most formal of management models, this form in-
cludes at least three basic forms for change. Our logic
rests, shortly, in the following propositions:

1. Ensure the sustenance of the network over time,
while the management of the network is being
changed, which will in turn probably develop in-
to a predictable form, from shared management
into a more mediating form, and from the partic-
ipant management into external management
(NAO). The development from shared manage-
ment into a mediating form is more important
than that from the mediating form into the
shared management. Once this has been estab-
lished, the development from the NAO into an-
other form is uncertain (inertia is strongest when
the form of management is more formalized).

5. Conclusion

This paper presents the research and discussion on
managing organizational networks and proposes three
basic forms of network management. Our intention
was to improve the network theory, firstly, by dis-
cussing the basic characteristics of each of the man-
agement forms; secondly, stating the number of criti-
cal components of unpredictability that explain the ef-
fectiveness of the management form; thirdly,
analysing the inherent tensions in each of the forms
and the ways these tensions can be resolved in the
context of the network; fourthly, by a research into the
development of the network management from one
form into another. Naturally, we do not deny that the
network effectiveness may partly be the function of
the activity of individual network participants, not
that individual participants may gain advantage from
the participation network, regardless of the form of
management. Our major argument is that, when we
focus upon collectively generated outputs on the net-
work level, the adopted form of network management



and the respective management tensions are critical
for explaining the network effectiveness.

An issue that merits further attention is the impor-
tance of development. The importance of develop-
ment was discussed in general, however, empirical re-
search and future contemplations are something yet to
be done. For example, in the absence of mandate, how
do the forms of network management start, in the first
place? And when they do start, which are the factors
that contribute to the tendency of some forms to
change faster than others? In other words, are some
forms more resistant to change in given components
of unpredictability, and in which way is the process of
change resolved? Systemic research into the network
development is necessary, with special focus upon the
manner in which the public network management oc-
curs (mandate or choice) as well as upon the manner
it changes over time.

Finally, although we primarily focused on explaining
the impact of management forms upon the network ef-
ficiency, the efficiency itself has so far been solved only
in a general sense. Research and further theorising on
network management should continue to resolve the
efficiency as a multidimansional variable. For example,
one form of management may produce positive out-
comes for some types of outcomes, such as community
planning; however, not for others, such as better servic-
es. Hence, it could be possible to work backwards, pre-
dicting a form of network based on the type of out-
comes chieved. The capacity would be of specific inter-
est to those who try to investigate into and understand
the functioning of illegal networks (Raab and Milward,
2003). If the form of the network could be concluded
from the outcome achieved, a more effective strategy of
intervention could be designed.

The work also has some practical implications. From
the policy aspect, it should be clear that the selection of
management forms, either through the mandate or
through financial incentives, may carry critical implica-
tionsfor the efficiency of the entire network. From the
aspect of management, on the other hand, our work
proves that an effective network management requires
that both demands of the network, internal and exter-
nal, be identified and responded to in selecting the
management form and in resolving the tensions emerg-
ing as part of this form.

The paper is also an attempt to stimulate fresh think-
ing about how networks can be studied in the future.
A challenge for the researchers will be to broaden the
focus, depart from describing the activity and behav-
iour of the network or focusing upon how organiza-
tions function within networks. The researchers will

need to study all networks in more detail, including
the manner in which they are managed. A large com-
parative scale on networks is to be created in the fu-
ture, on the basis of the studies of numerous types of
networks over the range of various management
forms. As regards the cost and the complexity of such
a research, it will in any case be reasonable to encour-
age a cumulative accrual of knowledge on the basis of
manyfold studies on networks, that examine different
forms of management in more detail. Some researh
has already been carried out, however, the accumula-
tion of facts is not yet evident. It is our hope that this
paper will stimulate that process.
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1. Introduction

Project financing is a specific type of financing, that is, a
financing technique especially suitable in the execution
of infrastructure and industrial projects. It is a complex
procedure by which the lender (investor) expects the
loaned funds to be paid back exclusively from the re-
turns the infrastructure project generates, where a large
share of borrowed money, as well as inadequate finan-
cial reasults threaten to endanger the sustainability of
the infrastructure project. Hence an adequate risk allo-
cation is considered to be a key part of a quality project
finance.

In the area of finance, risk is defined as a possibility that
the return on investments differs from that expected.  In
the project finance, the risk includes the impacts of a
large number of factors that may affect the project exe-
cution success. It is for this reason that risk identifica-
tion, the assessment of risks and risk allocation among
the project participants, as well as risk extenuation are
the key activities in the project finance.

2. Risks in project financing

A successful project finance analysis is based upon the
assessment of all the risks the project bears during its
economic life cycle. Risk is the basic factor in project
finance since it is deemed responsible for unexpected
changes related to paying the project expenses, debt
servicing and payment of dividends to the sharehold-
ers (owners). The money flow can also be affected by
certain types of risks, hence, if these risks are not ade-
quately anticipated and if an adequate protection
from risks is not provided, the losses are possible.
More precisely, if there is not enough cash, it is not
possible to pay to the creditors, and the project be-
comes technically problematic too. Therefore the fi-
nancial plan of the project should be designed in such
a manner that it selects those among the available fi-

nancial options that minimize the risk, adjusting the fi-
nancial expenses to the conditions of offer and de-
mand on the global capital market. Ê5Ë

It is for this reason that the largest amount of time
spent in designing the project is devoted to the assess-
ment of project risks that may emerge during the pro-
ject’s life cycle. More precisely, the focus is upon
defining the solutions that may be used to limit or
eliminate any risk. Risk assessment is conducted prior
to undertaking the project finance process.

The modern approach to decision making is charac-
terised by making decisions on the basis of quantita-
tive results that include the cost-benefit analysis or
computing the critera of net present value. Such an
attitude means the implementation of the assumption
on perfect certainty in the future, which is rather
naive as the analysts are rarely willing to cope with
anything that comes after the distribution of probabil-
ities related to the uncertainty of events in the future.
By far more sophisticated is the approach of the ana-
lysts who are ready to acknowledge the problems re-
lated to determining the probability of certain events,
but do not know how to incorporate them into their
analysis. All the above mentioned stress the fact that
risk can be explained in a concrete way, however un-
certainty cannot. Ê7Ë

The project financing risk identification and assess-
ment refer to evaluation of various ownership-related
rights that result from complex legal and financial
structures of the project participants, such as sponsors,
construction creditors, permanent creditors, contrac-
tors, constructors, owners of technology, suppliers and
exporters. Each participant has a different task in the
project execution, hence their engagement carries a
different level of risk each; i.e., each participant may
view the prospects and the characteristics of the proj-
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ect differently and assess the risk subjectively. Ê14Ë
Project finance makes it possible to allocate risk and
returns in a considerably more efficient way compared
to the direct (corporate) method of financing. Ê1Ë The
project finance arrangements may be designed in such
a way that they allocate the risk among the partici-

pants in the project execution in such a manner that
each of them is satisfied (i.e., at lowest expenses). So
the construction companies cope with the project exe-
cution related risk, the raw material suppliers cope ex-
clusively with the risk related to supplies, the cus-
tomers count with the price-related risk, etc. Ê4Ë

contractors 

construction risk 
technology risk 

Contract on 
construction works 

Material and 
power suppliers 

Material and power 
supply risk 

Contract on material 
and power supply 

entrepreneur 
(product/service purchaser) 

Entrepreneur’s 
risk 

Entrepreneur’
s contract 

constructors 

Project guidance 
and maintenance 

risk

Contract on project 
guidance and 

PROJECT COMPANY 

Debt/capital ratio debt collaterals / insurance 

Other project risks 
Political risk/ state risk 

International sponsor International financing 
institutions 

Export supporting 
multilateral agencias 

Figure 1. – A usual risk allocation structure in project finance Ê13Ë

A common mistake in risk allocation is leaving too big a
scope of risk with the project company, which, due to be-
ing highly indebted, is not in a position to bear a high lev-
el of risk. On the other hand, transferring the entire risk
from the project company to the other participants in
the project is not feasible, since these participants may
decide to take over a larger part of risk, but simultane-
ously expect a higher rate of capital returns, which the fi-
nancial construction of the project could barely allow.

3. Project finance risk classification

There is a number of risk classifications in project fi-
nance. One alternative is offered by the Standard &
Poor classification which assesses the project finance
risk in six steps: assessment of financial and operational
contracts, analysis of technology factors, analysis of the
project market position, rating the risk the partners
bring to the project, the analysis of the legal structure of

the project and the assessment of the financial risks that
may impact the project execution. Ê17Ë

The Moody’s analysis includes economic, construc-
tion, operational, technological, legal, political and
regulatory risks. Ê16Ë According to Tinsley, risks in
project finance are classified as: operational risk
(technological, cost-related risk and management-re-
lated risk), risk of participants, the project comple-
tion risk, the risk related to material and energy sup-
plies, market risk, infrastructure risk, environmental
risk, political risk, the force majeure risk, currency
risk, engineering risk, union-related risk, interest
payment risk and legal risk. Ê12Ë Grimsey and Lewis
list nine types of risk all infrastructure projects are
faced with: technical risk, construction risk, opera-
tional risk, inclome-earning risk, financial risk, the
force majeure risk, political risk, environmental risk



and failure in project execution that can be a result of
previously mentioned risks. Ê10Ë Perhaps the most
clearly put classification is the one that classes risks
into three groups, i.e., commercial, financial and po-
litical risks Ê15Ë, hence it is according to this classifica-
tion that the specific features of project finance risks
will be explained, which is simultaneously the subject
of this paper.

3.1. Commercial risks

Commercial risks refer to the project itself, i.e., to the
impact of internal factors upon the project execution.
The project is exposed to risk both in the construction
and in the operational (effectuation) phases. The inni-
tial frame in the commercial risk analysis is the analy-
sis of the project appropriateness, that is, the opportu-
nity that the product or service be effectively realized
on the market. Another important issue is whether the
project can be completed in a defined space of time
and within the projected budget and which are the fac-
tors this can be affected by. This part of the analysis is
related to the project construction period. The most
important issue in the operational phase is whether
the revenues will be sufficient to ensure a continuous
repayment of loaned assets and the expected returns
rate on the capital invested.

The commercial risk assessment also includes the
analysis of the impact of the force majeure factors up-
on the project, as well as the issues dealing with envi-
ronmental protection. Hence the commercial risk as-
sessment incorporates the following aspects: the proj-
ect appropriateness analysis, the project completion
risk, the environmental protection risk, the opera-
tional risk, the income risk, the material and power
supply risk, the force majeure risk and the project
contracts adjustment  risk. Ê15Ë

a) Risk appropriateness

The first step in the analysis of any project is the assess-
ment of its commercial potential, that is, the appropriate-
ness of the project execution. Hence this aspect of risk
will be of considerable interest to creditors, since it will
answer the questions such as: Ê6Ë

– Is there a market for the project product or service?
– What is the competition on the market like and are

any changes anticipated in the future?
– Is the projected price of the product/service ade-

quate in comparison with the competition?
– Can any structural changes on the market be fore-

seen and which would be the effects of such
changes?

– Are the prospective buyers of these products/serv-
ices financially eligible enough to purchase them?

– Do other players on the market encounter any spe-
cific troubles?

– Are the prices offered by the constructor and the
material and power supplier realistic enough?

– Are there any factors that might hinder the normal
operation of the project in the effectuation period?

b)  Project completion risk

The project completion risk refers to the construction
phase and is basically related to the monetary and tech-
nical aspects of the project. The monetary element of
the project completion analyses the options as to
whether the risk is a) higher in comparison with that
projected by the inflation rate, the assets available, the
unpredicted delays related to the project execution, or
b) lower that the anticipated price related to products or
services the project is to provide, that is, lower for the
projected returns rate. Ê6Ë

A successful project execution in the construction phase
means that the project should be completed in the
planned space of time, according to the specifications
stipulated and within the planned budget. The project
completion risk analysis includes the analysis of the in-
ternal factors that may impact the project execution in
the construction phase.

Important components in this risk group refer to: proj-
ect acquisition risk, the required leases provision risk,
the contractor selection risk, the risk of exceeding pro-
jected costs, revenues during the construction period,
postponing the project construction completion, inade-
quate project performance and the third party risk. The
other important element connected to the project com-
pletion risk deals with the technical process incorporat-
ed in the project itself. Ê6Ë

c) Environmental protection risk

The environmental protection risk refers to the effects
the project may cause by the postponement of the de-
velopment of its design or by its unavoidable redesign
due to the failure to incorporate new standards and reg-
ulations. Ê6Ë

In designing the project it is necessary that all the regu-
lations related to the environmental protection be ob-
served. This risk is by far lower in inventive companies,
however, some aspects here depend on the field the
project belongs to. What is certain is that the impact of
the project execution and exploitation upon the envi-
ronment could not be higher than the standard con-
struction of a building or a warehouse. Ê2Ë As the regu-
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lations in this field are frequently subject to changes,
there is a risk thay may cause additional costs. A large
number of factors in the public sector, as well as interna-
tional organizations such as the World Bank and the
European Investment Bank follow their own standards
in the field of environmental protection which the proj-
ect contractors are obliged to observe even in case such
standards do not exist in the legislation system of the
country the project is executed in. To special risks be-
long the activities of aggressive environmental groups
that may endanger the project.

d) Operational risk 

Operational risks refer to the factors that may impact
the project execution in the operational phase (in the
period the project is put into effect). The operational
risk is one related to the market value of the project re-
sults, that is, the risk related to the capacities of the
product (service), the project result, to repay the debt
(the invested value) of the project. Such a type of risk
may occur as a result of neglecting the project activity,
of a poor assessment of the project recovery after a
critical phase, a poor assessment of engineering capac-
ities, of low productivity resulting from engaging for-
eign labour force or due to unrealistic prices and the
change in the exchange rates. Ê5Ë The basic parametres
in the operational phase are operational revenues and
operational costs. In order that the project should op-
erate as anticipated, it is necessary that the operational
revenues be high enough to ensure a continuous  re-
payment of debts and an adequate revenue rate on in-
vested capital, as well as that the operational costs be
in accordance with the forecasts. The key operational
risks are: technology risk, general operation of the
project, operational costs exceeding risk, project avail-
ability risk and the risk related to project maintenance.

e) Technology risk

The technology risk refers to the technologies defined
in the project documentation, but that do not work ac-
cording to their specification or become prematurely
inapplicable. Ê6Ë Generally, the technology risk can be
defined as a field resulting from the implementation of
the technology used in the development of a new
product (service) the project provides. Ê5Ë  More pre-
cisely, the technology risk is connected to the per-
formance of the technology the project uses, two risks
being immanent to it: the new technology risk and the
risk of the technology obsolescence. The new technol-
ogy risk refers to the fact that the technology is not
tested thoroughly enough, so even in case it proves to
be good in the tests, the risk remains as to how it will
behave in a long term. The implementation of new
and insufficiently tested technology is not usual in

project financing. The new technology risk can be mit-
igated in several ways: by the contractor’s guarantee
and by the sponsor’s guarantee that cover a long-term
performance. The risk of technology obsolescence
means that the technology implemented may become
obsolete which results in a product not being compet-
itive on the market. This problem is characteristic of
the projects in the information technology sector.

f) General operation of the project

This risk refers to the case when the project performanc-
es are inadequate due to poor operational management.
By the contract on guidance and maintenance, the proj-
ect operation is assigned to an experienced contractor re-
sponsible for the project management. The contract usu-
ally stipulates penalties the contractor is obliged to pay in
case of delay of the planned activities, but also defines
the option of the breach of the contract in case the per-
formance falls below the minimum allowed values. The
option of the breach of contract is used considerably
more in the contracts on guidance and maintenance
compared to other project contracts. The investors pre-
fer the contractors in charge of project guidance to be si-
multaneously the project investors, since in that case
their committment to the project is stronger.

g) Risk of exceeding operational costs

Two largest groups of costs in any project are the suppli-
er costs and the debt servicing costs and they should be
fixed. The investors attempt to limit any variable opera-
tional costs controlled by the project company in a way
similar to what they do with construction costs, howev-
er, they cannot force the project company to stop fulfill-
ing the contract obligations. The standard approach in
the project company cost control (maintenance, person-
nel, premises, expences following the construction peri-
od) is to determine the budget for such types of costs
within the final financial construction.

h) Periods when the project is not in operation

There are periods when the project is not in operation
(regular maintenance or unexpected disruptions in
operation) and then it does not earn income and in
some cases even has to pay penalties. The risk refers
to the cases when the project is not in operation in a
period longer that anticipated and hence is not in a po-
sition to earn the planned revenues.

i) Maintenance

The maintenance risk is managed by the contractor,
according to the contract on project guidance and
maintenance. Normally, the longer the project is in
operation, the oftener it requires maintenance, al-
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though the need for maintenance also depends on the
extent to which its capacity is exploited. The mainte-
nance costs should not be a problem as the project re-
turns should cover them. The major risks as regards
maintenance result from the fact that: maintenance
may last longer than innitially planned, the costs may
be higher than expected, the money flow may be
slowed down compared to the maintenance costs, and,
finally, the extent to which the equipment is used is
higher than expected.

j) Income risk

The income risk refers to the danger that the project will
fail to generate the income high enough to cover the ex-
penses, to service debts, and to achieve the planned
rates of returns on invested assets. If the end result of a
project is a product, two types of risk occur,  the risk of
scope – refers to the quantity of products sold, and the
price risk – refers to the sales price of the product. These
risks are covered by the entrepreneurial contract (a con-
tract between the project sponsor and the customer in-
terested in the project product or service), the contract
for differences, the hedging contracts or by the contracts
by which the project company takes the risk of the sales
of the product on the market. If the end result of the
project is based on the concession for services, the risk
is related to the number of the service users. 

k) Supplies risk

In order that the project execution be successful it is
necessary that a continuous supplies of power, materi-
al and other inputs be effected at reasonable prices,
since that can be the crucial moment in the manufac-
turing of products or service provision planned in the
project execution. Ê8Ë It is also necessary that a long-
term contract on supplies is signed, except in cases
when the power supplies and the material are the com-
modity sold on open market. The contract on supplies
is meant to reduce the risk in supplies, although some
risk still exists related primarily to inputs, quality and
the delivery time and the credit risk the supplier takes.

A special case are the projects that use natural re-
sources, water or wind as power supplies. Here the risk
is that the level and intensity of the water or wind may
vary significantly, therefore it is necessary that a thor-
ough analysis of scope, strength and the quality of water
as well as the scope, direction and frequency of the wind
be made. If, however, the mineral resources are the
main input to the project or the project is based on their
extraction, there is a risk that they will not be used to a
satisfactory degree, therefore it is necessary that a clas-
sification is made having in mind the possibilities of re-
newal and the quantity estimated. 

l) Force majeure risk

The force majeure risk refers to the factors from the
domain of force majeure, such as strikes, floods, fires
or catastrophic technical errors that can reduce the ca-
pacities or temporarily or poermanently stop the proj-
ect. The project is also exposed to risk of force ma-
jeure during the effectuation period. Lenders some-
times insist that they be protected against this form of
force majeure. Ê6Ë

When drawing project contracts, the force majeure risk
can prove to be a sensitive issue. Part of the risk can be
covered by insurance, not the complete risk though,
therefore this form of risk has to be somehow shared be-
tween the parties in the project financing. The insurance
covers only the loss incurred by the physical damage to
the project (costs of repair or replacement) or the eco-
nomic loss (delay in construction or missed income) that
are the consequences of a physical damage to the proj-
ect. Losses in case of strike are not covered by the stan-
dard insurance; here a specific type of insurance is re-
quired, with a significantly higher insurance premium.
Thus, for example, the events that count as the risk of
the political force majeure  are not covered by a stan-
dard insurance, except in case of physical damage (for
example, in case of war or terrorism).

The party that suffers the consequences of force ma-
jeure is exempted from paying penalties and is
granted a period of time to solve the problem and
prepare the project to continue work; however, this
does not exempt it from observing the obligations
stipulated in the project contracts. If through the
force majeure risk the project is permanently dam-
aged and put out of function, the project contracts
are breached. The term “permanently” refers to a pe-
riod of one year and longer.

m) Risk of project contract discrepancies

A special type of risk may be a result of the discrepan-
cies of project contracts. Each project contract is au-
tonomous, however, it affects other contracts; hence
the entire structure of project contract has to be
viewed as an entity.   Some problems caused by con-
tract discrepancies are the following: different dates of
project completion in the construction documents, dif-
ferent dates of commencement of materials and pow-
er  supplies in contracts on supplies and contracts on
takeover, different procedures of cost evaluation in
contracts related to takeover and contracts on con-
struction, differences in pricing the power supplies in
contracts on supplies and contracts of the
product/service buyer that are result of the project ex-
ecution, differences in the times of revenues and pay-



ment of money related to the costs of supplies and re-
payment of borrowed funds, differences in under-
standing the force majeure risk. Ê9Ë

3.2. Financial risks

The project is exposed to financial risks both in the
course of construction and later, during the effectua-
tion period. The financial risks include the action of
various economic factors  impacting the project execu-
tion, those that may result into the deviation of the
money flow from the real money flow conditions,
characteristic of the respective phase in the project ex-
ecution. Ê8Ë Their impact is indirect, as they affect the
economic environment in which the project works.
The financial risks include: inflation risk, interest rate
risk and the exchange rate risk.

The impact of the inflation risk is related to the proj-
ects in which the dynamics of costs increases at such a
speed that it is impossible to follow with the incomes
the project earns. The inflation risk most frequently
results from the contracts between the project compa-
ny and the contractor (company), where such con-
tracts are subject to the change mechanism, due to the
changes in the price index. Ê9Ë 

The impact of inflation upon the project, that is, upon
the incomes and expenses of the project, depends on
the period in which the inflation is present. Inflation
may be a risk; however, it may also bring some bene-
fits to the project. It is important that in calculating
the budget of the programme the expected inflation
rate be taken into consideration. During the construc-
tion period the inflation causes the costs to rise, which
results in overruning the planned budget. A larger
part of construction costs should not be inflation-sen-
sitive. The costs of construction contract, financial ex-
pences and the expences on the consulting services
should be fixed. In the effectuation period the infla-
tion may cause the increase in the operational costs,
the level of indebtment ratio, while the returns on in-
vested capital rate may fall. If the incomes are defined
on the basis of the tarrif  agrred upon, the inflation
risk is reduced. The impact of inflation may be pre-
dicted by calculating the inflation sensitivity indices of
individual incomes and expenses. If the inflation sen-
sitivity indices of incomes and expenses are equal, the
project company is in a rather favourable position.

Exposure to the interest rate risk depends on the struc-
ture of the project financing. If the project is financed by
the bonds or loans at fixed interest rate, the project
company is not faced with the interest rate risk. In prac-
tice, it is rather difficult to obtain a long-term loan at a

fixed interest rate, since such loans are not profitable to
the banks, whose deposit structure is predominantly a
short-term one. The basic interest rate in project finance
loans is generally set in a defined time interval (most fre-
quently a six-month period) in accordance to the inter-
est rate on the market. The basic reference for setting
the interest rate on the international market is the
London Bank interest rate (LIBOR). Ê9Ë

The interest is not paid until the beginning of the proj-
ect effectuation. During the project construction peri-
od the interest is capitalized, that is, added to the debt
principal. During the project construction period the
interest becomes an integral part of the project capital
budget, and, if the interest is not fixed, it may be high-
er that expected and lead to exceeding the determined
costs of construction. In the effectuation period, the
rise in the interest rate results in the decrease in the
returns rate and the creditor ratio. When ”closing” the
financial transaction, attention should be paid to the
estimates of the interest rate trends. The sponsors pre-
fer arrangements with floating interest rates, which
the investors avoid because they would rather not be
exposed to unnecessary financial risk. To mitigate the
interest rate risk in cases where a floating interest rate
is used, hedge arrangements are preferable: interest
rate swaps, interest rate cap and collar, but other in-
struments too.

The exchange rate risk refers to the impact of changes of
currency rate upon the project costs and incomes. The
project is exposed to the exchange rate risk both in the
construction and in the operational phases. The basic re-
lations in this risk are related to the ratio of the curren-
cy used to finance the project, the currency in which the
costs are paid and the project income currency. In the
project construction period, in case the project is fund-
ed in one currency, and the expenses are paid in anoth-
er, the risk the project company as the main contractor
is exposed to is that the value of the currency in which
the costs are paid may rise. For example, the construc-
tion costs amount to $100, and are funded with ¡100,
where the exchange rate is 1:1; if the value of the euro
falls so that its ratio to the dollar amounts to 1.2:1, the
value of financing will be sufficient to pay not more than
$83.3 of the construction costs, and the result is the over-
draw of the planned costs (deficit) of $16.7.  

In the operational phase, if the project is financed in
one currency and the income is earned in another,
the change in the currency rate impacts the project
money flow and consequently the project’s capabili-
ty of debt repayment. In that case, it would be ideal
if financing were effected in the local currency, i.e., in
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the currency of project income, which is most often
impossible in the developing countries whose finan-
cial  market is not developed enough to support proj-
ect financing. The risk of currency rate change could
be covered by forward contracts; however, this type
of protection against risk  is rarely used in practice.
In the project construction period the costs should be
either converted into the currency in which the proj-
ect is financed, or the currency in which the project is
financed should be converted into the one in which
the costs are paid, which is an easier way and may
even be of help in the operational period too. If the
contractor agrees to be paid in the currency used to
finance the project, the largest part of the problems
will be solved. The second important costs are fi-
nancing costs which will automatically be in the cur-
rency in which the project is financed. In the opera-
tional period, the incomes should be in the same cur-
rency as the costs and the debt to be repaid to the in-
vestors. The income currency dictates the financing
currency and vice versa. 

3.3. Political risks

A very important role in project financing is played
by the government and the public sector. The politi-
cal risk refers to a possibility that the Government
or the political authorities of the country in which
the respective infrastructure project is executed
choose to affect the development of the project it-
self, actually the long-term sustainability of the proj-
ect. Ê6Ë The projects financed  through the project fi-
nancing concept are long-term investments of para-
mount importance for the development and func-
tioning of the local economy, hence the political will
and continuous support in their execution is neces-
sary. The political support should come from both
the top levels of governance and from lower (local)
levels. Ê3Ë The project will be endangered if it hap-
pens to be in the centre of political events in a coun-
try, i.e., become the issue of disagreement between
the government and opposition. Here we have a
strong probability that in case of the change of gov-
ernment the contract on the project be cancelled as
disadvantageous for the country and the population,
as intransparent or as corruptive. Ê11Ë

It is therefore necessary that the project be politically
appropriate, that is, that it should earn benefits for the
entire social community, not only to investors; that it
should enhance employment, improve  infrastructure,
and that the product and service prices should be adjust-
ed to the local market. If these conditions are not ful-
filled, the political risk may increase significantly.
Political risks may be classed into three main categories:

a) investment risks, b) risks of legislation system change,
and c) quasi-political risks. 

Investments risks are characteristic of developing coun-
tries, known for political and financial instability.
Managing such risks requires the aid from the govern-
ment of the country in which the project is executed.
The risk of legislation system change is characteristic
both of the projects executed in the developed countries
and those executed in the developing ones. This risk
means the changes within the existing legal system and
the esteblishment of a new legal system and their impact
upon the project. The quasi-political risks, however, re-
fer to the issues such as disputes about the contracts that
may have a market or a political background, which
shows that the difference between commercial and po-
litical risks is not always clear. 

Conclusion

In the last fifteen years the governments worldwide
have adopted project financing as a driving force in the
execution of various services related to improving the
field of infrastructure. Following  the experiences of the
pioneer in this field, the UK government, and its experi-
ences in financing socially and economically important
projects from private funds in the early 1930s, the proj-
ect finance concept for infrastructure projects financing
has been adjusted and adopted on all the levels of im-
plementation in the countries all over the world.

Project financing brings numerous advantages over a
direct, or corporative project financing. The benefits,
however, can be identified only upon a careful analy-
sis and a skilfull financial engineering. The project
execution organization, its legal structure and the fi-
nancial plan should reflect the nature of the project,
since the elements such as risk, expected profitabili-
ty, creditworthiness of the participants, demands and
sums of collaterals related to insuring the loaned fi-
nancial assets from financial institutions, the oppor-
tunity to qualify for tax savings, the project sponsor’s
financial position, the expectations of the host coun-
try’s government, the expectations of the local auton-
omy, as well as any other elements, may affect the
project execution.

Project finance is generally said to be a form of financ-
ing that includes even the social community, hence a
thorough analysis must include the assessment of the
risk expected to be accepted by all the participants in the
project execution, in order that the project should be
completed timely and in a defined way, since it is only in
such circumstances that the execution of a project may
be certain and safe.
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1. Introduction

Most of the companies are aware of the potential that
internet. To have a web page is now days no longer a
technological miracle and most of the companies have
their own web page. It is important that web page is well
visited. People who are browsing and looking through a
web page should be able to found the necessary infor-
mation as fast and as easy as possible. Due to those fac-
tors it is really important that the company’s web page is
on the top of the search list. Products and services that
are seen on the web page are easier to reach and seen to
the potential buyers if the web page is adjusted to the
search engines. 

The usage of internet has extremely changed the com-
pany’s processes. Those companies who did not seen the
global impact of the internet could or have already did
effect, critical changes. Web page that is made efficient-
ly could bring a lot of advantages. Some of them are list-
ed here Ê8Ë:

• allows a quick, efficient and rational world market
entry,

• communication with consumers is efficient and di-
rectly oriented,

• the costs of promotion are much lower and by that
also ROI,

• web page is seen all over the world,
• internet allows a specific measurement of success,
• customers information is easy to get,
• your products and services are visible 24 hours a

day, 7 days a week and 365 days in a year,
• other.

Search engines are the aggregators and classifiers of
all the information available on the web Ê7Ë.  However,

the competition is made even more ferocious by the
searching behavior of the user. Search engines may re-
turn many millions of documents for each user query,
but the user only looks at a selected few Ê2Ë. IT fast
progress is bringing and developing new search en-
gines all the time. Engines that once were known and
popular with users could quickly become old and not
efficient. Today’s best engines are: Ask.com, Baidu,
Bing, Cuil, Duck Duck Go, Google, Kosmix, Sogou,
Yodao, Yahoo, Yandex, Yebol and others (written in
alphabetic order). Figure 1 shows us the most popular
engines in USA and EU. 

When internet users are unable or unwilling to guess
your URL (Uniform Resource Locator), they will use a
search engine to find you. Now, among all the web page
visits that are conducted in the United States that were
immediately preceded by a search engine search,
Google is responsible for the majority Ê10Ë.

Figure 1: Search engine market share Ê2Ë
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73 percent of search engine users never look beyond the
first page of returned results. Accordingly, the competi-
tion for high ranking for popular user queries is now ex-
tremely intense Ê4Ë. Company could have a high search
engine ranking either by web page optimization or by ad
words that are payable. Both alternatives are the instru-
ments of so called search marketing. Each of them is
bringing different effects and advantages. 

As fast as the internet development is, the higher is
the number of its users. Now day’s lifestyle of the so-
ciety and individuals is hard to imagine without a us-
age of modern technology that is making our lives eas-
ier. Internet has changed the way of doing business as
well, and brought a lot of new demands and chal-
lenges. Table 1 shows us a dynamic growth of internet
users in the past years.

World Regions Population 
(2009 Est.) 

Internet Users 
(Dec. 31.2000) 

Internet Users 
(Latest Data) 

Penetration 
(% Population) 

Growth 
2000-2009 

Africa 991.002.342 4.514.400 67.371.700 6,8 % 1.392,4 % 

Asia 3.808.070.503 114.304.000 738.257.230 19,4 % 545,9 % 

Europe 803.850.858 105.096.093 418.029.796 52,0 % 297,8 % 

Middle East 202.687.005 3.284.800 57.425.046 28,3 % 1.648,2 % 

North America 340.831.831 108.096.800 252.908.000 74,2 % 134,0 % 

Latin 
America/Caribbean 

586.662.468 18.068.919 179.031.479 30,5 % 890,8 % 

Oceania/Australia 34.700.201 7.620.480 20.970.490 60,4 % 175,2 % 

World Total 6.767.805.208 360.985.492 1.733.993.741 25,6 % 380,3 % 

Table 1. World Internet Usage and Population Statistics Ê3Ë

We can expect a continuous growth of internet users.
One of the important reasons is easier way of doing
everyday’s stuff, Time and money savings have the
greatest impact on internet usage besides social factors. 

Companies will be forced to see their web strategies
once more and follow its competition. What will happen
on the internet could be crucial to the companies.
Further on we see the basics if web page optimization. 

2. Search engine optimization

To get the most from your search engine optimization
efforts, you should design and optimize your web page
for your audience. Your target audience is the group of
people that you are trying to reach through your online
marketing efforts. Target audiences are often defined
by demographic such as age groups, nationalities, or
specific interests. Understanding who your target audi-
ence is and what they are searching for can greatly in-
crease the effectiveness of a search engine optimization
campaign Ê5Ë. 

Off-line optimization is usually carried out by a process
of increasing the healthy links that are directed to the
page, which we want to increase the number of visits. In
addition to these techniques, there are others who add
to the rise in popularity of each web page. Recently, the

growing importance of gaining social networks, which
play the leading role of corporate blogs, Facebook,
YouTube, Flickr and Twitter the others.

Choosing keywords is an important process that re-
quires detailed analysis and understanding of the indus-
try. Price and competition for certain keywords, is the
largest in the area where they are most searches for in-
dividual words. The smaller the search, the less compe-
tition and prices, as shown in Figure 2 when choosing
keywords is necessary to choose the correct keywords
and taking into account the resources we have available
and the frequency of the searches.

Figure 2: Long tail of keywords search frequency in SEO.



2.1 ‘On-page’ Optimization

While making a properly designed web page is impor-
tant and necessary to consider several factors that have
and influence on the technical characteristics of web
pages. It is important for proper understanding of the
specific features of individual search engines, which are
mutually different. There are some technical features
and recommendations that it is important for the devel-
opment page.

Page File Size

The first characteristic that can be mentioned is the size
of individual web page. Most attention is dedicated to the
basic page in this segment (Landing Page), which is the
most important page in the entire collection of an online
business presentation. Recommended basic page should
not overtake more than 150 KB of space size of space.
Going beyond that size can makes it less specific for
search engines so it could not be included in their lists.
This can result in to lower web page visit’s frequency. 

Amount of Links

Another important feature of the page is the number of
bundles of links to other pages that are located on the
web page itself. Technical characteristics have to be con-
sidered carefully so that’s why it is necessary that all the
specific features of other search engines are well studied
before. Experience shows us that the optimal number of
connections to the other web pages is around 100.

Title Tag

We can see similar restrictions in the number of charac-
ters that are used in the title, keywords and description.
The most sensitive area at well optimized web page is a
title. For a well designed and formed title it is necessary
to know the conditions that we are working in. There are
differences in terms of how to create a single Web page
address and also taking into account the basic and ad-
vanced skills that can make a substantial difference,
which are reflecting in the search results. Many compa-
nies are exceeding recommended technical demands
while trying to describe its business. Main reasons for er-
rors that appear on the web page happen due to lack of
knowledge of a web page optimization. Properly de-
signed and constructed web page requires an in-depth
analysis and long-standing expertise in information tech-
nology, optimization and the industry in which the com-
pany performs. Most frequent mistakes that can be seen
in a specific page are the technical characteristics and pa-
rameters of links that are located in the links themselves.

Interactive Web Page Features

Rapid development of information technology brings us
better and better technical features of hardware. More
powerful processors, larger drives, advanced graphics

cards that can operate the software with features and
graphics that were not previously known. It has also in-
creased the fluidity and speed of networks that are now
able to transfer large amounts of data. 

All these enhancements that came with a fast IT devel-
opment are making web page visual appearance better
and more interactive. Technologies such as Flash and
JavaScript are more and more present. Both have many
useful properties but like any other things they have
their week sides. The weakness is reflected in the inabil-
ity to integrate search engines, searching, reading, and
the ranking of the elements that are built using these
technologies. Therefore, the use of Flash and
JavaScript-this requires special attention.

URL (Uniform Resource Locators)

Optimizing web pages includes additional elements,
which have their impact on web page ranking in search
engines. The most famous search engines put great em-
phasis on properly selected address of the web page
(URL). Web page’s addresses also have other proper-
ties that are important for promotion and marketing
which are necessary to consider. 

Images and Alt Text

Most of the companies make common and critical mis-
takes while naming the pictures that are presented on
the web page. In addition to pictures the most common
mistake is also naming the remarks of the pictures (alt
text). Due to the prevalence of internet it is necessary to
follow the standards how to display pictures on it, which
have established during the years. 
Most common formats that can be traced are JPEG,
GIF, PNG and BMP.

Anchor Text of Internal Links and Headings

A very important element is using keywords in internal
links, followed by the use of styles (Heading) and con-
tents of the web page itself, which plays a key role in the
perception of usefulness in the eyes of users. In addition
to these elements there are other factors that are equal-
ly important with professional optimization of a web
page.

2.2 ‘Off-page’ Optimization

Next to the on-page optimization it is really important
that off-page optimization is done as well. In the past
few years we can see a huge growth of so called social
communities. User’s exchange textual information, pic-
tures, video content and other information

Social Networks

It is becoming more and more important that you are
present on these social networks because they are also a
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part of search engines ranking list. With the help of so-
cial networks we can further increase the awareness and
promotion of our products, events… Now days,
Facebook, YouTube, Flicker and Twitter, and especial-
ly corporate blogs, have a big and leading role in a social
networks world. 

Fast development of information technology and its
new products and services are the main features of to-
day’s IT world. Until recently, most of the social net-
works were unknown and undeveloped. But now they
are on the level where they are changing business and
individual’s time. Therefore it is extremely important to
follow these trends because they are the main things
that you should be focus on in the future. 

Link Popularity of Specific Page

Raising popularity on the web page can also be achieved
by building other links which are pointing to the web
page. If you have a »healthy« link you have better chance
to be ranked higher in the search engines list. Web pages
that are globally known have a much more difficult job
to do as unknown pages. Links show that well-known
and established web pages, can contribute significantly to
the popularity of the page that affects in the search en-
gine ranking. Page rank which was developed by Google
is a well known standard of page popularity. Ranking
rate of a page is moving from 1 to 10. The higher the lev-
el, the better and more popular is the page. 

2.3. Other aspect of optimization

The purpose of most web pages is to be visible to visitors
online. We can increase the visits on the page with sev-
eral methods and techniques. Optimization has two
methods; optimization that brings rankings in the search
engines also so called organic hits. Another way is to pay
for so called sponsored links. 

So far we have mentioned some of the most important
elements that are important for good positioning on
search engines. One of the most important elements is
certainly the choice of appropriate keywords. It is im-
portant to have good knowledge of the characteristics of
industries in which firm performance and as well market
competition. When determining keywords it is neces-
sary to see which keywords are used by our competitors. 

While making technically flawless web page it is impor-
tant to have a good knowledge about positioning web
page in the search engines. File description is the next el-
ement to be taken into account when drawing up web
pages. Properly named files on the web page could have
a significant meaning at search ranking lists. 

Despite of all the technical features it is also important
what kind of content is present on our web page.

Nowadays users are becoming more and more de-
manding about the content on the web page which has
to be interesting and transparent. There are some
standard ways how to write internet content and they
are different to the print media text. Users usually »fly
through« the content; they are not actually reading it.
That’s why it is important that we adjust the text in
that matter.

Text on the web page is usually connected. Links be-
tween the pages are made with a help of connections
that use »anchor text« for connecting words. Pictures on
the web page have a great impact on psychology. It is
important that the pictures are small so they are now
overtaking the disc space. The next important thing is
the web page structure which can be compared to a web
page map. 

For easier identification and searching it is important
to choose appropriate name of the web page. How we
name the web page is also important in terms of mar-
keting. Hosting is just as important as selecting the
name of the web page. Search engines put a lot of at-
tention to the environment in which the web pages is
located. Web pages come from environments that are
trustworthy and are ranked better than others. While
making the page it is important to consider search en-
gines diversity. Today’s most popular search engines
are Internet Explorer, Firefox, Chrome, Opera, Safari
and others.

Visits and usability of the web page is becoming more
and more complex task. To achieve an appropriate
level of usefulness in the eyes of visitors it is important
to use different knowledge. Two main areas are defi-
nitely marketing and usability. In the future, we can
expect more web pages and users, which will increase
the requirements of providers and companies that are
online.

3. Conclusion

Internet is now a part of our everyday’s life. There are
more and more users that use the internet for much dif-
ferent kind of everyday tasks. Time and money savings
are two of the main advantages of this. We can also see
that companies and individuals have changed their be-
havior. Most of online searches is done through search
engines.

Different search engines have their own individual
crawlers, and as you might expect, they don’t all be-
have exactly the same way. Some spiders fetch entire
pages; other are easily bored and look at only some of
the content Ê6Ë.



Research and experience in this field shows us that most
of the users are attracted to the web pages that are locat-
ed at the top of the first page. On the first pages are the
most visited web pages, which occupy the first seven
places. The top ten listed pages reach to 80 percent of all
clicks, which represents the majority of searches. Web
pages that are listed between eleventh and twentieth
place only remains left with about 15 percent of all
clicks. The rest of the clicks fail to other web pages that
are placed lower than twenties place. 

Many companies are still not aware of the importance
of optimizing web pages. Companies that are aware of
the importance and power of the Internet, pay more
and more energy and money just for optimizing web
pages. Optimizing web pages can bring a lot of signif-
icant positive changes that can be reflected in several
areas of business.

• A main feature of a well and good designs web page
which also includes off-page optimization has the
following advantages Ê9Ë:

• better brand promotion,
• online sales increase,
• increase of ROI,
• better competitive advantage,
• better ranking in the search engines list,
• long-term effects,
• increase of web page visits,
• other.

In the future we can expect that the number of internet
users will increase. The vast majority of companies will
be forced to maintain a market share and think of addi-
tional activities that are connected to the internet.
Internet communities could present a big opportunity
for companies. Most searches will certainly be carried
out via a web search engine. Search engine optimization
represents a critical point, which may represent the di-
viding line between success and failure of the company.
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1. Introduction

The development of project management as a special-
ized management discipline can be tracked from the
Project Management concept definition and the imple-
mentation (3,6,10), dealing with managing one project,
to Programme Management, that includes managing a
number of projects that make up a programme (4,10),
to managing project portfolio (Project Portfolio
Management) which incorporates managing a number
of independent projects and programmes (7). We
should also mention certain concepts of strategic proj-
ect management (1), (16), management through proj-
ects (17), multiproject management in the organization
(8), etc, advocated by some authors, with different
prospects for further elaboration and implementation. 

The development of the basic concept of project man-
agement and the creation of new disciplines such as
programme management and the portfolio project
management, shifts the focus of our attention from in-
dividual project goals to the organizational objectives.
As to the programme management and the portfolio
project management, these disciplines concentrate up-
on several projects in the company and thus clearly
take into consideration, primarily, both the organiza-
tional objectives and the degree to which individual
projects within the programme or the portfolio con-
tribute to achieving organizational objectives (14).

The strategy implementation and achieving strategic
goals is the main task the organization has to accomplish
and the only possibility for the organization to achieve a
positive immediate and future performance (18). It is
for this reason that all the activities and projects stem-
ming from the organization should be efficiently execut-
ed, using modern disciplines such as project manage-
ment and the project portfolio management.

The efficient execution of a number of projects and
programmes simultaneously and hence achievement

of strategic objectives of the organization uses the
project portfolio management, a new discipline which
allows for the organization to achieve its strategic ob-
jectives through a simultaneous execution of a large
number of projects within one protfolio (15).

The project portfolio management relies upon the
strategic component of the organization. It prolongs
the time dimension of the project management imple-
mentation and ensures a continuous project cycle in
accordance with a long-term horizon of strategic plan-
ning. The project portfolio management is based on a
strategic plan and includes all the programmes and
projects coming out of it or connected with the strate-
gic plan of the organization. The strategic plan is char-
acterised by a continuum dimension, hence the dimen-
sion of the project portfolio management that follows
the strategic plan has also to be long-term and contin-
ual. The projects and programmes supporting the or-
ganizational strategic plan are executed in the process
of the portfolio project management; some come to be
completed, some are stopped or are left out of the
process and become part of another one and this goes
on continually, in accordance with the continual na-
ture of the long-term planning.

2. Project portfolio management  - definition

The first step in the analysis of the project portfolio
management is the definition of the project portfolio
management as a modern managerial discipline that
allows for an efficient management of project-orient-
ed organizations as well as linking the strategic and
the project frameworks in the organization.

It should be noted that the project portfolio manage-
ment connects the organizational strategic objectives
and the execution of individual programmes and proj-
ects for the purpose of achieving these objectives. This
means that the project portfolio management incorpo-
rates the organizational strategic aspects and includes
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them into the project management concept, thus linking,
to a certain way, the project portfolio management with
the strategic management of the organization (1,14,16).

The project portfolio management is a modern proj-
ect management discipline that incorporates manag-
ing one or a number project portfolios and links
strategies and other business initiatives of the organi-
zation to the respective projects. The project portfolio
management cosists of a succession of subprocesses
such as identification, selection, prioritization, plan-
ning and control of the execution of projects, pro-
grammes and other related activities in order that the
strategic goals of individual projects and programmes
and the organizational objectives in general should be
achieved (13).

The project portfolio management demands that the
processes of selection and prioritization be first used
to create a project and programme portfolio to be ex-
ecuted and adjusted to the defined strategies and
available resources in the organization. Therefore we
can say that the portfolio is a set of projects and pro-
grammes with the completion of which the organiza-
tional strategic objectives will be achieved. Some au-
thors (4, 17) maintain that the project portfolio in-
cludes all the projects and programmes in the project-
oriented organization. Here it is worth noting that the
projects and programmes that are part of the portfolio
may, but need not necessarily be connected or inter-
dependent. They are grouped and directed towards
organizational strategic objectives in accordance with
the defined strategies present in the organizational
strategic plan.

Given that the portfolio is a set of respective projects
and programmes in an organization, the difference be-
tween the portfolio, the programmes and the projects
is absolutely clear, both as regards the scope and com-
plexity and as regards the planning, the control and the
management in general. The project portfolio manage-
ment includes the processes of managing individual
projects and programmes that make the portfolio, by
which such a global project portfolio management
process obtains a considerably more complex time and
resource dimension compared to the individual project
or a programme management process (5, 7, 11).

In simple terms, the project portfolio management has
two basic sections: creating the portfolio and the port-
folio execution management. The portfolio creation is a
continual process that includes the selection and the
prioritization of projects and programmes to create the
portfolio, and then a continuous monitoring and the re-

construction of the portfolio in the sense of possible
moving certain projects out of the portfolio or including
new projects into it.  The project portfolio management
means managing individual projects and programmes
using the project management and the programme
management methodologies with the necessary adjust-
ing procedures and an optimal resource usage (9, 12).

The basic objectives of the project portfolio manage-
ment are as follows:

• Optimization of project portfolio results; 
• Adjusting the projects and programmes with the

organizational strategy,
• Selection of projects and programmes to be

executed;
• Defining the priorities of projects and

programmes;
• Stopping or discontinuation of certain projects or

programmes;
• Coordination of internal and external resources;

and organizational learning between projects and
programmes (8).

In order that the project portfolio management should
contribute to the strategic objectives and the overall
success of the organization, the project portfolio
should be designed in such a manner that the projects
and programmes for the portfolio are selected through
a rigorous selection and prioritization procedures, tak-
ing into account the available resources, the risk to be
taken and the economic contribution to achieving or-
ganizational strategic objectives. Hence the portfolio
consists of the projects that meet the following re-
quirements (7):

• Projects are to be adjusted to the organizational
strategy and goals;

• Projects are to be consistent with the
organizational values and culture;

• Projects are to contribute to the positive money
flow in the organization;

• Projects are to effectively implement the human
and material resources of the organization;

• Projects do not contribute to organizational
functioning in just one point of time; they are to
contribute to the future results too.

3.  Project portfolio management process

The project portfolio management process can be de-
fined in several ways, having in mind the project port-
folio management goals, the basic stages and the char-
acteristics of the portfolio and the projects and pro-
grammes consists of (5).
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The project portfolio management is a rather complex
process that, globally observed (4,17),  consists of cre-
ating and a continuous execution of the project port-
folio which in turn consists of a set of projects and pro-
grammes meant to achieve the organizational strategic
objectives. It is a highly complex process that includes
a large number of subprocesses, stages and activities.
Generally, the project portfolio management process
incorporates the following subprocesses:

a) Project selection and prioritization and project
portfolio definition,

B) Portfolio review, maintenance and
reconstruction;

c) Project portfolio management implementation
(execution of projects and programmes in the
portfolio);

d) Monitoring the execution of individual projects,
programmes and the entire portfolio (14).

If the selection and prioritization are said to be the ini-
tial stages of the project portfolio management
process, it should be pointed out that these phases
partially overlap and condition each other, thus mak-
ing the entire project portfolio management process
continuous and highly complex, with certain activities
and substages that overlap or repeat.

a) Project selection and prioritization

The project selection and prioritization is the initial
stage in which the characteristics and contributions of
the proposed projects are compared to the set selec-
tion criteria, in order that the project portfolio be cre-
ated. It is a highly complex and demanding process
consisting of a large number of activities and phases
whose execution can be of crucial influence upon the
overall project portfolio management process.

The primary aim of the project selection and prioriti-
zation is to chose those projects and programmes from
the set of the needed and available projects in the or-
ganization whose execution helps achieve the organi-
zational strategic objectives, having in mind the avail-
able resources. The portfolio selected is expected to
be in accord with the strategies defined in the organi-
zational strategic plan as well as with the available re-
sources, and the execution of the portfolio is to bring
the optimum benefit for the organization.

In order to define and conduct the project portfolio
management process it is necessary that certain pre-
conditions are established. These primarily refer to:

• Defining the company’s strategic objectives;
• Designing the company’s strategic plan;

• Defining the available resources;
• Defining the required and available budget;
• Defining the acceptable risk for the company, etc.

The project selection and prioritization process and
and the project portfolio definition cover the follow-
ing basic phases:

• Preparation of project propositions;
• Defining the benefits from the project and setting

criteria;
• Estimation of possible risks;
• Defining available resources and financial means;
• Assessing the extent to which the project is in

accord with the defined organizational strategies;
• Ranking projects according to the set criteria and

prioritizing;
• Selection of projects and defining the project

portfolio (14).

The preparation of project propositions is the initial
phase in the project selection and prioritization
process that includes a complex and extensive work on
gathering the necessary information on all the avail-
able and possible projects and programmes, followed
by the information analysis and processing in order to
obtain realistic basis in the form of certain pre-studies
and proposals for further assessment, selection and
ranking of projects.

The next phase in the project selection and prioritiza-
tion process refers to defining the benefits a certain
project brings to the organization and hence setting the
criteria to measure and compare these benefits. These
criteria are the basic measures for further project selec-
tion and ranking activities. Defining the benefits and
the respective criteria is a highly important activity on
which the success of the entire phase of the project se-
lection and prioritization process, and consequently the
success in project portfolio defining, depend.

In order that the project selection and prioritization
process should continue it is necessary that an inven-
tory of available resources be made; together with the
financial funds they are the main constraining factor in
the project selection and ranking. It is also necessary
that we should estimate all the risks that accompany
the execution of certain projects and may crucially af-
fect our decision as whether it is justifiable to include
a certain project into the project portfolio or another
alternative should be sought.

In the project selection and prioritization process it is
also necessary that a thorough analysis be made and



that it be determined whether the available projects are
in accord with the defined organizational strategies and
in which manner and to which extent they contribute to
achievement of the organizational strategic objectives.
In order to accomlish this task effectively, it is necessary
that there be a defined and adopted organizational
strategic plan with clearly set organizational strategic
objectives to be achieved. The projects that are not in
accord with organizational strategic objectives are not
taken into consideration, thus making a shortlist of eli-
gible projects to be included in the portfolio.

The selection phase completed, we have at disposal a set
of projects and programmes adjusted to the organiza-
tional strategic objectives. The ensuing procedure of se-
lection and ranking is to help determine which projects
and programmes will constitute the project portfolio. In
this further procedure we implement the previously de-
fined selection and ranking criteria and rank the projects
on the basis of a detailed analysis and assessment of the
extent to which certain projects have met the criteria.

The last phase of the project selection and prioritiza-
tion process includes the selection of the projects and
the project portfolio definition. The project portfolio
will include only the highest ranking projects, those
that by meeting several criteria bring greatest benefits
(financial, developmental, etc.) to the organization and
for which the organization has the necessary resources
and finances. Forming the project portfolio completes
the project selection and prioritization phase.

b) Portfolio review, maintenance and
reconstruction

The definition of the project portfolio is followed by
the execution of individual projects and programmes
that are part of the portfolio. This is a long-lasting
process consisting of a large number of activities and
including numerous participants, with  different roles
each in this dynamic process.

Since the project execution process is lengthy and dy-
namic, it may come under the impact of various factors
and numerous changes that may affect not only the exe-
cution, but the very structure of the portfolio, too. Hence
the constant need for continuous reviewing, mainte-
nance and reconstruction of the portfolio. Namely, once
defined, the project portfolio is not final and unchange-
able. It is subject to impacts by various factors and often
conditioned by necessary changes. Hence all the projects
and programmes in the portfolio are subject to constant
reviews and analysis to determine whether they still
bring the planned benefits and ensure the achievement
of the organizational strategic objectives (14).

This means that it is necessary to constantly analyse and
assess the performance of each project and programme,
continually assess the contribution of each project to
achieving the economic and other benefits for the or-
ganization and consequently review and improve the
portfolio. It is also necessary that, on the basis of previ-
ous analyses and estimations, each project be analysed
and be decided whether it should be executed further,
improved, or replaced. Also, we should analyse the pre-
viously set criteria for the project selection and the es-
timate of the project contribution to the organizational
strategic objectives and change, update and confirm the
set criteria, thus affecting the portfolio review, mainte-
nance and restructuring in a certain manner.

It is worth noticing that numerous events, especially
large-scale changes in the environment, highly risky
events and crises may demand changes in the strategic
objectives and the organizational strategies which un-
avoidably calls for changes in the project portfolio
structure. In such situations, new projects are likely to
be introduced into the project portfolio and some
projects will be moved out of the portfolio.

The project portfolio maintenance and improvement
is a continuous task, executed all along the project
portfolio execution, these two processes being inter-
related and inter-dependent to a large extent.

c) Portfolio projects and programmes execution

The defined project portfolio, i.e., the projects and
programmes it consists of, have to be executed in order
to  derive the benefits for the organization and achieve
strategic objectives. In this process of execution of in-
dividual projects and programmes in the portfolio,
standard methodologies of the project and programme
management are implemented that assume the provi-
sion of project plans, organization and delegation of
responsibilities, allocation  of resources and budget
and other planning and control activities necessary to
bring a certain project or programme to an end.

Due to the fact that it is a number of projects that are
executed simultaneously, the organization of manage-
ment of individual project, programme, and portfolio
execution is generally a highly complex problem that
requires that the key players in the process and their
main roles and responsibilities be clearly defined. In
addition to project managers and project teams in
charge of managing the execution of individual proj-
ects, a very important role in the project portfolio
management process belongs to the team of top man-
agers and the Project Portfolio Council and the
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Programme (Project) office as well as a number of
stakeholders interested in certain projects and pro-
grammes (14).

These two organizational forms are responsible for
the management of the execution of all the processes
in the project portfolio management. Although it is
logical that the top management, responsible for
achieving the organizational strategic objectives,
should be in charge of making all the managerial deci-
sions in the project portfolio management, it usually
delegates part of its authority and responsibilities to
the Project Portfolio Council. In this case the Project
Portfolio Council is responsible for the course of the
entire project portfolio management process as well as
for the efficient execution of the projects and pro-
grammes in the portfolio (14).

The Project office is in charge of monitoring and con-
trol of the execution of all the projects in the portfo-
lio. Their task is to coordinate the execution of all the
projects in the portfolio, to control the achievement of
the planned project results and to inform the Project
Portfolio council of the process. On the basis of the in-
formation and the recommendations obtained from
the Project office, the Project Portfolio Council makes
the decision as to whether a certain project should be
discontinued, continued or postponed.

It is clear that the Project Portfolio Council is the
supreme authority in the project portfolio manage-
ment. They decide whether the project portfolio will
be altered or partly reconstructed. They also decide
whether the key contributions and benefits for the or-
ganization are obtained and, consequently, whether a
project should be continued or a new one should be
introduced. Thus they link the execution of individual
projects and programmes with the achievement of the
overall organizational goals and control the achieve-
ment of these objectives.

d) Monitoring execution of individual projects
and programmes and of entire portfolio 

The final stage in the project portfolio management
process consists of a continual monitoring and control
of the execution of individual projects and pro-
grammes as well as of the entire portfolio. This phase
is directly related to the project and programme exe-
cution phase and also demands an efficient organiza-
tion, capable of coordinating, collaborating, informa-
tion collecting, reviewing certain activities and
processes in the execution. It is from this phase that in-
formation and recommendations are sent to the port-
folio maintenance and execution phases, so that

changes can be made and the activities directed to-
wards the planned strategic objectives.

Individual projects, programmes and the entire port-
folio monitoring and control is carried out throughout
the entire project portfolio management process.
Although this phase is directly linked to the projects
and programmes in the portfolio execution phase, it
yields the data necessary in the portfolio maintenance
and reconstruction and also impacts the selection and
prioritization processes and the introduction of new
projects and programmes into the portfolio.

The complexity of individual projects and programmes
monitoring and control and a host of information, de-
mands, calls for, in addition to an efficient organization
and a clear managerial structure, a powerful computer
support, capable of receiving,  processing and distibut-
ing a large number of required and timely information.
It is only in this way that the project portfolio manage-
ment process can run continually, from selection and
prioritization, to project portfolio creating and main-
taining, to its direct execution and execution cintrol.

This can be ensured only by a modern integrated in-
formation system with a strong computer support that
assumes the use of the Internet and numerous soft-
ware tools that are continually developed and im-
proved and without which it is impossible to manage
the project portfolio.

4. Conclusion

As regards the project development and the modern
tendencies in the development of this specialized man-
agement discipline a conclusion can be drawn that the
project portfolio management is a modern concept
that offers varied opportunities for an efficient man-
agement of several different projects and programmes
an organization conducts or is planning to carry out.

From managing one project (14, 18) and a tendency to
achieve the set objectives of the project under consider-
ations, we came to a need to manage a number of proj-
ects and programmes (11, 12) and to the efforts to
achieve, in addition to the goals of individual projects,
the overall organizational objectives. Thus the focus is
shifted to organizational strategic objectives, connecting
the operational aspect of the basic project management
concept with a strategic aspect the organization strives
to and the strategic management of the organization.

The project portfolio management process includes a
number of inter-connected sub-processes (14) such as:



project identification, selection and prioritization and
project portfolio definition, then the portfolio review,
maintenance and reconstruction, followed by the
management of the portfolio projects and pro-
grammes execution, and , finally, individual projects,
programmes and the entire portfolio execution moni-
toring. This concept of project portfolio management
is a rather simplified approach that is relatively easy to
implement in practice.

To conclude, the project portfolio management consists
of two global sections: portfolio definition and portfolio
execution management. The portfolio definition is a
continuous process that includes the project and pro-
gramme selection and prioritization in order that the
portfolio may be created, and then a regular portfolio
monitoring and restructuring in case certain projects
should be left out and some new should be entered. The
portfolio execution management includes individual
projects and programmes management by implement-
ing the project management and the programme man-
agement methodologies with the necessary adjustment
procedures and with the optimal use of resources.
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1. Introduction 
The Global Development Research Center (GDRC)
endorses and supports the initiative of the UN to desig-
nate the decade of 2005 - 2015 as the ‘UN Decade of
Education for Sustainable Development’. The UN-
DESD is to start from 1 January 2005, extending to the
end of the year 2015. The UN Decade of Education for
Sustainable Development – ESD seeks to (a) incorpo-
rate quantitative and qualitative ESD indicators into
on-going monitoring and evaluation of Education for
All - EFA and the UN Literacy Decade; (b) monitor
the progress of activities undertaken by UN agencies,
Governments and NGOs in observance of the Decade
and facilitate the implementation and follow-up; (c)
evaluate the achievement of measurable results in
achieving the aims and objectives of the Decade, partic-
ularly as regards the integration of ESD into national
educational policies, programmes and systems; and (d)
make recommendations to further promote ESD based
on results and lessons learnt from the Decade.

The main thrusts of Education for Sustainable
Development, originally identified in Chapter 36 of
Agenda 21, have been expanded upon in the Work
Programme of the UN Commission of Sustainable
Development – CSD, reports of the major UN
Conferences of the 1990’s:

1. Public understanding of the principles behind
sustainability. ESD has a major role in furthering
the discussion of sustainability itself and the evo-
lution of the concept from a vision to its practical
application in culturally appropriate and locally
relevant forms. 

2. Mainstreaming ESD. This social process needs to
be mainstreamed into all sectors including busi-
ness, agriculture, tourism, natural resource man-
agement, local government and mass media,
adding value to program development and im-
plementation. 

3. Lifelong learning for all. The quality life-long ed-
ucation and learning opportunities are required
for all people regardless of their occupation or
circumstances.

4. ESD is relevant to all nations. The realization
that it is our most highly educated countries that
create some of the greatest threats to a sustain-
able future for the planet, the reorienting of exist-
ing education programs in all nations to address
the social, environmental, and economic knowl-
edge, skills, perspectives, and values inherent to
sustainability is also a major thrust of ESD. 

5. Specialised Training Programs. The development
of specialized training programs to ensure that all
sectors of society have the skills necessary to per-
form in their world in a sustainable manner. 

2. Promoting education, public awareness 
and training

Education, raising of public awareness and training are
linked to virtually all areas in Agenda 21, and even
more closely to the ones on meeting basic needs, capac-
ity-building, data and information, science, and the role
of major groups.

Programme areas described in Agenda 21 are:
a. Reorienting education towards sustainable 

development.
b. Increasing public awareness.
c. Promoting training.

PROGRAMME AREAS

A. Reorienting education towards sustainable
development

Basis for action

Education, including formal education, public
awareness and training should be recognized as a
process by which human beings and societies can
reach their fullest potential. Education is critical
for promoting sustainable development and im-
proving the capacity of the people to address en-
vironment and development issues. While basic
education provides the underpinning for any en-
vironmental and development education, the lat-
ter needs to be incorporated as an essential part
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of learning. Both formal and non-formal educa-
tion are indispensable to changing people’s atti-
tudes so that they have the capacity to assess and
address their sustainable development concerns.

Objectives

Recognizing that countries, regional and interna-
tional organizations will develop their own prior-
ities and schedules for implementation in accor-
dance with their needs, policies and programmes,
the following objectives are proposed:

Efforts should focus on reducing the high illitera-
cy levels and redressing the lack of basic educa-
tion among women and should bring their litera-
cy levels into line with those of men. 
To achieve environmental and development
awareness in all sectors of society on a world-wide
scale as soon as possible. 
To strive to achieve the accessibility of environ-
mental and development education, linked to so-
cial education, from primary school age through
adulthood to all groups of people.
To promote integration of environment and de-
velopment concepts, including demography, in
all educational programmes, in particular the
analysis of the causes of major environment and
development issues in a local context, drawing
on the best available scientific evidence and oth-
er appropriate sources of knowledge, and giving
special emphasis to the further training of deci-
sion makers at all levels. 

Activities 

It is recognized that countries and regional and
international organizations will develop their
own priorities and schedules for implementation
in accordance with their needs, policies, pro-
grammes and activities.

B. Increasing public awareness

Basis for action

There is still a considerable lack of awareness of
the interrelated nature of all human activities and
the environment, due to inaccurate or insufficient
information. There is a need to increase public
sensitivity to environment and development
problems and involvement in their solutions and
foster a sense of personal environmental respon-
sibility and greater motivation and commitment
towards sustainable development. 

Objective

The objective is to promote broad public aware-
ness as an essential part of a global education ef-
fort to strengthen attitudes, values and actions
which are compatible with sustainable develop-
ment. It is important to stress the principle of de-
volving authority, accountability and resources to
the most appropriate level with preference given
to local responsibility and control over aware-
ness-building activities.

Activities

It is recognized that countries, regional and inter-
national organizations will develop their own pri-
orities and schedules for implementation in ac-
cordance with their needs, policies, programmes
and activities.

C. Promoting training 

Basis for action 

Training is one of the most important tools to
develop human resources and facilitate the tran-
sition to a more sustainable world. It should
have a job-specific focus, aimed at filling gaps in
knowledge and skill that would help individuals
find employment and be involved in environ-
mental and development work. At the same
time, training programmes should promote a
greater awareness of environment and develop-
ment issues as a two-way learning process. 

Objectives 

The following objectives are proposed:

To establish or strengthen vocational training
programmes that meet the needs of environment
and development with ensured access to training
opportunities, regardless of social status, age,
gender, race or religion.
To promote a flexible and adaptable workforce of
various ages equipped to meet growing environ-
ment and development problems and changes
arising from the transition to a sustainable society.
To strengthen national capacities, particularly in
scientific education and training, to enable
Governments, employers and workers to achieve
their environmental and development objectives
and to facilitate the transfer and assimilation of
new environmentally sound, socially acceptable
and appropriate technology and know-how.
To ensure that environmental and human ecolog-
ical considerations are integrated at all manageri-



al levels and in all functional management areas,
such as marketing, production and finance.

Activities 

Countries, with the support of the United Nations
system, should identify workforce training needs
and assess measures to be taken to meet those
needs. 
National professional associations are encour-
aged to develop and review their codes of ethics
and conduct to strengthen environmental connec-
tions and commitment. 
Countries and educational institutions should in-
tegrate environmental and developmental issues
into existing training curricula and promote the
exchange of their methodologies and evaluations. 
Countries should encourage all sectors of society,
such as industry, universities, government offi-
cials and employees, non-governmental organiza-
tions and community organizations, to include an
environmental management component in all rel-
evant training activities, with an emphasis on
meeting immediate skill requirements through
short-term formal and in-plant vocational and
management training. 
Countries should strengthen or establish practical
training programmes for graduates from vocational
schools, high schools and universities, in all coun-
tries, to enable them to meet labour market re-
quirements and to achieve sustainable livelihoods.
Governments are encouraged to consult people
in isolated situations, whether geographically, cul-
turally or socially, to ascertain their needs for
training to enable them to contribute more fully
to developing sustainable work practices and
lifestyles. 
Governments, industry, trade unions, and con-
sumers should promote an understanding of the
interrelationship between good environment and
good business practices. 
Countries should develop a service of locally
trained and recruited environmental technicians
able to provide local people and communities,
particularly in deprived urban and rural areas,
with the services they require, starting from pri-
mary environmental care. 
Countries should enhance the ability to gain ac-
cess to, analyse and effectively use information
and knowledge available on environment and de-
velopment.
Aid agencies should strengthen the training com-
ponent in all development projects, emphasizing
a multidisciplinary approach, promoting aware-
ness and providing the necessary skills for transi-
tion to a sustainable society. 

Existing networks of employers’ and workers’ or-
ganizations, industry associations and non-gov-
ernmental organizations should facilitate the ex-
change of experience concerning training and
awareness programmes. 
Governments, in cooperation with relevant inter-
national organizations, should develop and imple-
ment strategies to deal with national, regional and
local environmental threats and emergencies, em-
phasizing urgent practical training and awareness
programmes for increasing public preparedness. 
The United Nations system, as appropriate,
should extend its training programmes, particu-
larly its environmental training and support activ-
ities of employers’ and workers’ organizations. 

3. Education for sustainable development

Education for sustainable development, also known as
sustainability education, or education for a sustainable
future, arose out of the statement in Chapter 36 of
Agenda 21 that education is crucial to sustainable de-
velopment and that all countries should initiate nation-
al strategies for education for sustainable development.
As a result, education in the context of sustainability is
understood as a change process rather than a message
or level which must be achieved. Another realization
emerging out of the sustainability literature is that ma-
jor problems cannot be solved from the standpoint of
our current way of living but will require a shift from
traditional ways of thinking and acting upon environ-
mental problems. The sustainability approach aims to
do things differently in the first place, instead of just
cleaning up the symptoms of underlying problems. It
moves away from “doom and gloom” approaches to-
wards future oriented thinking and action.

In its essence, education for a sustainable future uses
content from the environment, economy and society to
organize learning processes that help understanding the
evolution of human interaction with the environment
through development, to analyze present realities, and
to plan and participate in coherent processes of change
toward a more sustainable future. This set of knowl-
edge, skills and values, endorsed by representatives of
all sectors of every society, is the framework for educa-
tion for sustainability and the basis for much of the new
curriculum planning taking place across the world. As
can be seen, the framework integrates education about
the environment, economy and society within a context
of critical skills and the values of hope and commit-
ment. In trying to define education for sustainability, it
is important that it be seen in the context of other ma-
jor educational movements in the world.
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Education for sustainable development is learner-cen-
tered, providing learners with opportunities to con-
struct their own understanding through hands-on,
minds on investigations. Learners are engaged in direct
experiences and are challenged to use higher-order
thinking skills. Education for sustainable development
supports the development of an active learning commu-
nity where learners share ideas and expertise, and
prompt continued inquiry. Also, this education pro-
vides real-world contexts and issues from which con-
cepts and skills can be learned. It recognizes the impor-
tance of viewing the environment within the context of
human influences, incorporating an examination of
economics, culture, political structure, and social equity
as well as natural processes and systems.

Through comprehensive, cohesive programs, learners
explore how feelings, experiences, attitudes, and per-
ceptions influence environmental issues. They become
knowledgeable about natural processes and systems and
gain an understanding of human processes and systems.
They develop a sense of their rights and responsibilities
as citizens, are able to understand the ideals, principles,
and practices of citizenship in democratic societies, and
they gain the skills necessary for citizenship. The aware-
ness, knowledge, and skills needed for these local con-
nections, and understandings provide a basis for moving
out into larger systems, broader issues, and a more so-
phisticated comprehension of causes, connections, and
consequences. Education for sustainable development
fosters skills and habits that people can use throughout
their lives to understand and act on environmental is-
sues. It emphasizes critical and creative thinking skills
along with other higher level thinking processes that are
key to identifying, investigating, and analyzing issues,
and formulating and evaluating alternative solutions.

4. A framework for curriculum development for
higher environmental education

A framework for curriculum development for higher
environmental education, especially good higher envi-
ronmental education involves certain knowledge,
skills and values.

The knowledge needed for higher environmental
education has to be about:
The planet Earth as a finite system and the ele-
ments that constitute the planetary environment. 
The resources of the Earth, particularly soil, wa-
ter, minerals, etc., and their distribution and role
in supporting living organisms.
The nature of ecosystems and biomes, their health,
and their interdependence within the biosphere.
The dependence of humans on the environmental
resources for life and sustenance. 

The sustainable relationship of native societies to
the environment. 
The implications of the resource distribution in
determining the nature of societies and the rate
and character of economic development. 
Characteristics of the development of human so-
cieties including nomadic, hunter gatherer, agri-
cultural, industrial and post-industrial, and the
impact of each on the natural environment. 
The role of science and technology in the devel-
opment of societies and the impact of these tech-
nologies upon the environment. 
Philosophies and patterns of economic activity
and their different impacts upon the environ-
ment, societies and cultures. 
The process of urbanization and its implications. 
The interconnectedness of present world politi-
cal, economic, environmental and social issues. 
Aspects of differing perspectives and philoso-
phies concerning the ecological and human envi-
ronments. 
Cooperative international and national efforts to
find solutions to common global issues, and to im-
plement strategies for a more sustainable future. 
The implications for the global community of the
political, economic and socio-cultural changes
needed for a more sustainable future. 
Processes of planning, policy-making and action for
sustainability by governments, businesses, non-gov-
ernmental organizations and the general public.

Skills needed for higher environmental education in-
clude:

Frame appropriate questions to guide relevant
study and research. 
Define such fundamental concepts as environ-
ment, community, development and technology,
and apply definitions to local, national and global
experience. 
Use a range of resources and technologies in ad-
dressing questions. 
Assess the nature of bias and evaluate different
points of view. 
Develop hypotheses based on balanced informa-
tion, critical analysis and careful synthesis, and
test them against new information and personal
experience and beliefs. 
Communicate information and viewpoints effec-
tively. 
Work towards negotiated consensus and cooper-
ative resolution of conflict. 
Develop cooperative strategies for appropriate
action to change present relationships between
environmental preservation and economic devel-
opment.



Values needed for higher environmental education are:

An appreciation of the resilience, fragility and
beauty of nature and the interdependence and
equal importance of all life forms. 
An appreciation of the dependence of human life
on the resources of a finite planet. 
An appreciation of the role of human ingenuity
and individual creativity in ensuring survival and
the search for appropriate and sustainable
progress. 
An appreciation of the power of human beings to
modify the environment. 
A sense of self-worth and rootedness in one’s own
culture and community. 
A respect for other cultures and recognition of
the interdependence of the human community. 
A global perspective and loyalty to the world
community. 
A concern for disparities and injustices, a com-
mitment to human rights and to the peaceful res-
olution of conflict. 
An appreciation of the challenges faced by the
human community in defining the processes
needed for sustainability and in implementing the
changes needed. 
A sense of balance in deciding among conflicting
priorities. 
Personal acceptance of a sustainable lifestyle and
a commitment to participation in change. 
A realistic appreciation of the urgency of the
challenges facing the global community and the
complexities that demand long-term planning for
building a sustainable future. 
A sense of hope and a positive personal and social
perspective on the future. 
An appreciation of the importance and worth of
individual responsibility and action. 

The aim of a good higher environmental education is
to:

Acquire skills, assess and apply complex manage-
ment concepts in order to solve today’s and to-
morrow’s environmental challenges.
Gain knowledge in environmental sciences and
their practical application.
Train soft skills by working in international and
interdisciplinary teams.
Combine a theoretical orientation with practical
project work.
Give a range of practical techniques in such areas
as environmental planning, environmental policy,
environmental management systems (EMS),

modeling, geographic information systems (GIS)
and data management.
Corporate social responsibility, logical frame-
work analysis, life cycle assessment (LCA), and
energy analysis and planning.
Use different tools for project design, environ-
mental monitoring, quality control and evaluation
as well as planning.
Train in using cost-benefit and cost-effectiveness
methods.
Understanding of the social and political implica-
tions of planning and management within the en-
vironmental field.
Understanding of the relationships between com-
panies and stakeholders, the environmental chal-
lenges facing businesses operating on internation-
al markets, and an introduction to various types
of environmental regulations.

The aim of good higher environmental education is to
enable students to work in or lead interdisciplinary
teams to find solutions, using environmental sciences
and management methods, so that they’ll be skilled to
devise integrative environmental knowledge and man-
agement solutions for complex environmental issues on
a regional, national and international level, for the pri-
vate as well as for the public sector. What has to be of-
fered in the program of good higher environmental ed-
ucation is interconnected with the wide range of re-
quirements in professional life; therefore the program
of higher environmental education is designed to meet
these new sustainability challenges, by integrating in-
puts from the social and human sciences into the study
of environmental planning and engineering. The focus
is on how firms, governments, and other organisations
can support sustainable development in an economical-
ly efficient and socially acceptable manner.

The mode of teaching modes varies throughout the
higher environmental education program and includes
formal lectures as well as project-based individual and
team studies, during witch students are asked to get ac-
tively involved in organisational and contents related
aspects of the teaching program, giving feedback for a
continuous advanced evolution of higher education for
sustainable development and future.

5. Instead of conclusion: competencies of 
graduates of higher environmental education
program for sustainable development

Competency checklist of graduates of higher environ-
mental education program for sustainable development
is given in table below (table1).
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Table1. Competency Checklist of graduates of higher environmental education program 
for sustainable development

No. Competency Performance Criteria 
1. Apply environmental 

science and 
technology 

o The impact of human activities on the environment is clearly 
understood and applied to environmental auditing. 

o The interaction of ecosystems is clearly understood and applied to 
environmental auditing. 

o General methods of environmental protection are understood and 
applied to environmental auditing. 

o Monitoring and measurement techniques for environmental 
management are understood and applied to environmental auditing. 

2. Apply environmental 
management 
principles 

o Environmental managament principles are understood and applied 
correctly within the context of a given business/industry sector. 

o The intent and requirement of each clause of ISO 14001, or 
equivalent applicable environmental standard, can be described in 
the context of a given business/industry sector. 

o The relationship between environmental sciencies and environmental 
management principles and the environmental standards is explained 
within the context of a given business/industry sector. 

o Environmental procedures are documented in accordance with the 
environmental standard and environmental management principles. 

o Environmental procedures are implemented in accordance with the 
environmental standard and environmental management principles. 

o The environmental standard and its application are appropriate in 
the business/industry sector. 

o Evidence needed to demonstrate conformity to the requirements of 
the environmental standard is identified and collected. 

o The effectiveness of the entire environmental management system is 
evaluated within the context of a given business/industry sector. 

o The relationship between legal compliance and conformity to the 
environmental management system is demonstrated in the context of 
an audit in a given business/industry sector. 

o Environmental management tools such as aspect/impact evaluation, 
life cycle assessment, and environmental performance evaluation, are 
used appropriately within the context of a given business/industry 
sector. 

3. Apply environmental 
systems to different 
operational processes 

o The product realisation processes and supporting activities are 
evaluated effectively in order to establish their environmental impact 
and verify the degree of conformity to the environmental 
management system. 

o Process-based activities and associated inputs, outputs, controls, and 
resources, are understood in different organizational contexts. 

4. Understand the 
application of 
environmental 
systems to different 
operational processes 

o The product realization processes and supporting activities are 
evaluated effectively in order to establish their environmental impact 
and verify the degree of conformity to the environmental 
management system. 

o Process-based activities and associated inputs, outputs, controls, and 
resources, are understood in different organizational contexts. 

5. Assess the risk of 
significant 
environmental 
impacts and activities 
identified in the 
context of the 
organization’s EMS 
management system 

o The level of risk for each environmental impact is assessed to 
determine significance. 

o The risk assessment methodology used is soundly and scientifically 
and/or impact based, and is documented within the EMS system. 

o The risk assessment methodology used is appropriate to the business 
type or industry sector. 
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1. Introduction

Moving towards sustainable development is now a
major concern in most of the developed countries, re-
sulting in stricter regulations concerning the impact of
the products during their manufacturing, use and end
of life, including the obligation to define reverse logis-
tics strategies and systems Ê29,17,21Ë. Generally, the
goal of reducing environmental pressure by consump-
tion can be reached via three routes: greening produc-
tion and products, shifting demand to low-impact con-
sumption categories, and lowering material demands
Ê20,52,53,54Ë. While sustainable consumption targets
consumers, sustainable production is related to com-
panies and organizations that make products or offer
services Ê56Ë.

According to Amacher et al. Ê1Ë customer preference to
purchase from ‘‘green’’ organizations is well established
and often revealed through increased willingness to pay
for products viewed as ‘‘clean,’’ i.e., produced with en-
vironmentally friendly production or abatement tech-
nologies such as recycling and use of less polluting in-
puts. Leire and Thidell Ê30Ë reported that, despite the
fact that product related environmental information is
lacking for a range of products, available information
has a potential to be further used for customer guid-
ance. The assumption is that product-related environ-
mental information, in combination with preconditions
such as environmental awareness, knowledge and atti-

tudes, will lead customers to make informed choices
when purchasing products Ê31Ë. 
Environmentally conscious design (eco-design) is par-
ticularly important in manufacturing industry, and
many design methods and tools have been developed
to support eco-design Ê27Ë. Although there are several
different ways to define ecodesign Ê22Ë, ecodesign may
be defined as an activity that identifies the environ-
mental aspects of a product and integrates them into
the product design process in the early stage of the
product development process Ê41Ë. Therefore, ecode-
sign approach is mainly focused on the environmental
aspects of a product. It has been noted that a product
must meet the basic requirements of a market. These
requirements include the following: (1) meeting the
required needs in terms of function, performance,
durability, safety, etc.; (2) complying with all stan-
dards and regulations; and (3) corresponding to the
targeted market segments, such as identifying current
and emerging customer expectations Ê41Ë. If a product
does not meet these basic requirements, then the
product will fail in the marketplace even if it causes
less stress on the environment Ê29Ë. 

The need to balance environmental considerations and
commercial aspects has been underscored by Bird and
Prentis Ê3Ë, who argue that the route to long term inte-
gration of environmental considerations into the busi-
ness activities is to adopt strong customer focus. Also
Ritzén Ê48Ë mentioned that customer focus is essential
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and that, for example, market investigations should in-
clude environmental issues. Some researchers have gone
even one step further and argued that companies should
train their customers in environmental issues Ê23Ë.

The question that arises here is whether the customer
wants a product that is designed in a way that its entire
life cycle contributes to environmental protection?
Therefore, this paper aims to show the customer’s and
producer’s point of view in relation to environmentally
friendly products. 

2. Related literature

2.1. Customer focus: understanding customer
behaviour 

The need to adopt sustainable consumption patterns
and lifestyles significantly challenges the designer’s tra-
ditional focus on new product development.
Sustainability provides exceptional opportunities for
designers to imaginatively and creatively develop new
concepts for material culture Ê32,26Ë.

As Cooper Ê8Ë has written, sustainable consumption
involves rethinking how products are conceived and
how needs are met. In other words, it requires that we
not only address efficiency (i.e. ‘getting the same
goods and services out of less’), but also sufficiency,
(i.e. ‘getting the same welfare out of fewer goods and
services’) Ê6Ë. Accordingly, traditional product-cen-
tred approaches alone are not capable of providing
sufficient change. Highly creative, informed and sensi-
tive design interventions are necessary for the devel-
opment of alternative solutions that are ecologically
responsible, socially relevant, aesthetically pleasing,
economically viable, technologically appropriate, and
individually satisfying Ê33Ë.

However, an individual concerned about the environ-
ment does not necessarily behave in a green way in gen-
eral, or in their purchasing Ê44Ë. This is known as the
value-action gap. Kollmuss and Agyeman Ê28Ë explored
a range of analytical frameworks as well as external and
internal factors that promote pro-environmental be-
haviour and found confiicting and competing factors re-
lated to consumers’ daily decisions. They concluded
that no single definitive model adequately explains the
gap between environmental knowledge and pro-envi-
ronmental behaviour. A recent study found that people
who are environmentally conscious do not necessarily
behave pro-environmentally: for example, people
might throw rubbish away when most people around
them do so, which is a reactive process, as opposed to
intentional decision making Ê40Ë.

Leire and Thidell Ê31Ë suggest that further research is
needed on how enhanced knowledge on the environ-
mental consequences of products and consumption
would infiuence consumers’ actual use of the informa-
tion. A deeper understanding may reinforce the trust of
the labeling schemes as well as making consumers mo-
tivated to choose environmentally sound products.
Furthermore, Leire and Thidell Ê31Ë indicate that con-
sumer motivation may be enhanced if product-related
environmental information schemes more adequately
document that they result in environmental improve-
ments. Developing environmental evaluation models
for environmental information schemes is indeed a re-
search area separate from consumers’ perceptions and
understanding of the information.

2.2. Corporate focus: towards eco-efficiency 

It is important to listen to customer requirements to ob-
tain market needs and make them reflect on the prod-
uct design Ê34Ë. 

Green product attributes may be environmentally
sound production processes, responsible product uses,
or product elimination, which customers compare with
those possessed by competing conventional products
Ê35,42Ë. However, the literature does not yet offer an
objective definition of what makes a product “environ-
mentally friendly”. Fuller Ê14Ë define sustainable prod-
ucts as a form and function alternatives that possess
positive ecological attributes that are nothing more
than enhanced waste management factors (eco-attrib-
utes) that have purposely been designed-in (embed-
ded) through decisions concerning how products are
made/manufactured, what they are made of, how they
function, how long they last, how they are distributed,
how they are used, and how they are disposed of at the
end of useful service life.

In some product categories, this has led to the introduc-
tion of environmental labeling Ê19Ë. This may relate to
specific product categories, such as organic food, ener-
gy saving light bulbs, wood from sustainable forests. Or
it may apply to broader environmental product fea-
tures, as in the case of the German Blauer Engel (Blue
Angel) label. In both cases, the rationale is to help cus-
tomers to recognise environmentally sound products
Ê19Ë. In that complex context, it has often been noticed
that customers do not have competence and time for in-
vestigating the environmental impact of products;
therefore, those concerned by environmental issues
usually prefer to trust a label, given by an external enti-
ty, and insuring that the concerned product has a poor
impact on the environment Ê15Ë. In relation with label-
ing, Fielding Ê13Ë pointed out that ISO 14000 series can



be seen as environmental labeling instrument used to
anticipate customer demand, save money and to reduce
potential compliance issues. In addition, companies can
also expect that this registration would serve as a mar-
keting tool. 

Park and Tahara Ê41Ë suggest that environmental as-
pects have to be considered together with other prod-
uct requirements, such as function, performance, eco-
nomics, and consumer satisfaction in order for ecoprod-
ucts to be successful. By doing this, it is possible to de-
velop a product that possesses a higher product value
and less environmental impact – in other words, a prod-
uct that has a higher eco-efficiency value. Eco-efficien-
cy, which is defined as the ratio of the value of a prod-
uct to its environmental infiuence Ê56Ë, can be used as
an analytical tool in ecodesign because eco-efficiency
can help create value for a product and the company as
a whole by explicitly promoting change toward sustain-
able growth Ê51Ë.

Eco-efficiency may also be used in the identification of
key ecodesign issues. It is not only effective for the
identification of environmental aspects, but also other
key issues of a product such as quality, cost, and cus-
tomer satisfaction. This is because eco-efficiency can
consider both the product’s value and its environmental
impact at the same time Ê41Ë. 

With respect to customer demands, Dalhammar Ê10Ë
emphasizes the increasing importance of market driv-

ers, although this may not be entirely independent of
environmental legislation which places controls on the
use of particular substances or components Ê16Ë.

3. Research results

3.1 Research methodology

First survey questionnaire was designed, exploring is-
sues relating to customers’ attitudes towards green
products and to environmental issues concerning the
producers in the Slovenia. In total, 50 responses were
received within research period.

For the concurrent research study, data were obtained
using a second survey among Slovenian producers
(sample size was 30). The sample covered a range of in-
dustries including automobiles, chemicals, plastics, IT,
food and drink, paper, packaging, and some other in-
dustries and services.

The purpose of this survey was to examine producer’s
point of view on the integration of environmental is-
sues in their business and in new product development
process.

3.2 The results of the customer survey 

Responses to the question on what the customers
would give emphasis in product development are pre-
sented in Picture 1. The results on the open question
show that customers are aware of the importance of
consideration of environmental aspects during a prod-
uct design.
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Picture 1: Focus on product development from the customer’s point of view
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Quality, usability and practicality seem to be the
most important factors from the customer’s point of
view. All the other answers indicate a positive atti-
tude of respondents to the environment as they in-
clude only characteristics that are related to environ-
mental protection.

Furthermore, the responednts ranked the five given cri-
teria by importance in the following order: the possibil-
ity of recycling, energy consumption in use, the envi-
ronmental impact at the end use of product, the use of

environmentally friendly materials and environmental-
ly friendly manufacturing process.

The criteria that most affect the purchase of the prod-
uct are shown in Picture 2. Results indicate that cus-
tomer’s need is the most important criteria, following
the product quality, price and environmental friendli-
ness as the fourth criterion. The results presented in
Picture 2 are consistent with the results in Picture 1,
where the quality and usability were also ranked ahead
factors which are related to environmental protection.

Picture 2: Purchase-decision criteria

The results presented in Picture 2, are to some extent
also reflected in the decision to purchase a product that
is environmentally friendly, since a relatively small pro-
portion (20%) always decide to buy such a product,
76% of the respondents expressed that they sometimes
decide to buy such a product and only 4% rarely
choose environmentally friendly product.

Based on the result, it has been shown that 50% of re-
spondents believe that there are enough environmen-
tally friendly products on the market, 46% thought that
there is not enough products on the market, while 4%
respondents stated that there are enough products
available on the market. 

Further results are encouraging as well, since 94 per-
cent of respondents expressed a desire for more “green”
products to be introduced to the market (Picture 3). No
one answered that they don’t want more such products,
and only 6% have no opinion or are undecided.

Picture 3: Would you like to see more environmental-
ly  friendly products on the market?



3.3. The results of the producer survey 

The results related to the surveyed organizations will be
presented in the following section.

The survey covers small (7%), medium-sized (23%)
and large (70%) organizations and it provides evi-

dence on producers’ activities towards environmen-
tal issues.

From the results in the Picture 4 it can be seen that ISO
14001 prevails amnong the EMS standards (52%), fol-
lowing EMAS by 3%.  

47

Picture 4: Standards related to environmental management systems

Picture 5: Reasons for considering the environmental management system standard

We were interested to seeing to what extent proposed
criteria (Picture 5) influence the decision to introduce
EMS standards.
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According to the results, concern for the environment is
the most important criteria that encourage organizations
to introduce EMS standard, followed by competitive ad-
vantage, legislation, customers, costs, suppliers, and non-
goverement organizations, which influence the least.

The following results refer to planning and introduction
of environmentally friendly products.

Despite the fact that 40% of the surveyed organizations
have not yet implemented an EMS standard, already

60% organizations have previous experience with the
introduction of environmental standards. 77% of or-
ganizations produce environmentally friendly products,
23% do not.

The results presented in the Picture 6 show the benefits
of the ecodesign from the producer’s point of view.
Based on the results the areas where organizations see
benefits follow as: waste minimization (25%), emis-
sions (20%), energy (17%), production (15%), image
(12%), sale (7%), other (2%) and nowhere (2%).

Picture 6: What are the main benefits of EcoDesign activities?

4. Discussion 

According to the research results, quality, usability and
practicality are the highest ranking product characteris-
tics from the customer’s point of view as far as product
development is concerned. All the other answers indi-
cate a positive attitude of respondents to the environ-
mental protection as they include only characteristics
that are related to environmental protection. 

Park and Tahara Ê41Ë indicate that a product must meet
the basic requirements of a market and therefore meet
customer’s expectations. While producers want to meet
customer’s needs and expectations, they also want to
make higher quality products with minimum produc-
tion cost. Therefore, for the producers, product value
can be defined as product quality versus cost. The im-
provement of product value can be accomplished by
the improvement of product quality, the reduction of
production cost, or the accomplishment of these two
aspects simultaneously Ê41Ë.

It is also indicated that environmental concern is re-
flected in the attitude of customers to product develop-
ment as well. 86 percent of respondents identified the
importance of environmental protection in product de-
velopment as very important (score 5). Furthermore,
the results showed that 72 percent of customers would
choose the product which is more environmentally
friendly. Among the criteria that influence the pur-
chase decision, customer’s need is the most important
one, following the product quality, price and environ-
mental friendliness as the fourth criterion. This is also
consistent with the findings of Peattie Ê43Ë, which indi-
cates that if a product does not meet these basic re-
quirements, then the product will fail in the market-
place even if it causes less stress on the environment.
Kärnä et al. Ê25Ë indicate that satisfying the needs of
customers in a profitable way is the core of marketing
ideology and in turn is a core of the market economy.
Environmental or “green” marketing has been seen as a
tool towards sustainable development and satisfaction
of different stakeholders Ê25Ë.



Results indicate a positive attitude of respondents to-
ward intention to purchase green products as well. The
results showed that 94 percent of respondents ex-
pressed a desire for more “green” products on the mar-
ket. However, it should be considered that customers
who prefer the benefits of environmentally friendly
products may not necessarily have motivation to pur-
chase them Ê11Ë. Author suggests that for these cus-
tomers any brand will do, hence there is no environ-
mental information search involved when it comes to
choosing their brands and green product labelling may
not be meaningful to them. These customers would per-
haps trade off product attributes such as quality, war-
ranty and performance in their product alternatives
evaluation and selection process Ê12Ë. Mintel Ê37Ë found
that despite pro-environmental attitudes, intention to
recycle, concern about pollution and willingness to pay
more for environmentally-friendly products, few cus-
tomers translated these attitudes into regular green
buying behavior. Gupta and Ogden Ê18Ë reveal that sev-
eral characteristics of the individual – trust, in-group
identity, expectation of others’ cooperation and per-
ceived efficacy – were significant in differentiating be-
tween “non-green” and “green” buyers.

The results show that 55% of organizations have al-
ready introduced one of the environmental manage-
ment system (EMS) standards (according to the results,
ISO 14001 prevails among organizations by 52%). The
results can be interpreted as a good starting point for ef-
fective integration of ecodesign activities. This is consis-
tent with previous works Ê5,24,55Ë  indicating that a cer-
tified environmental management system (ISO 14001),
leads to an increase in environmental planning activi-
ties (design for environment - DFE). Some other stud-
ies indicate a week connection between environmental
management systems and ecodesign Ê2,47Ë.

In the present study, we found that among the factors
that encourage organizations to introduce an EMS
standard, concern for the environment, competitive
advantage, legislation and customers’ attitude are the
prevailing factors. Pouliot Ê46Ë highlights the impor-
tance of a market perspective and therefore indicates
that some organizations see the certification according
to ISO 14001, as a mean of competitive differentiation,
which could be done by creating an environmentally
friendly image. 

The usefulness of EMS as a tool to manage environ-
mental issues in companies is a question of interest to
many different parties Ê39Ë. As stated by authors, one
of the most interested groups conceivably are the
companies themselves, who invest large amount of re-
sources into the implementation and operation of
EMS. As a natural follow up they increased environ-

mental work, but also the general value of the stan-
dardized EMS as recognized on the relevant markets.
Companies are also interested in environmental man-
agement done in other business establishments. One
of the reasons is to benchmark with competitors on
the market Ê45Ë. Another growing trend is to demand
ISO 14001 certificate from suppliers. According to the
Moore and Manring Ê38Ë, organizations of all size are
increasingly being confronted by multiple external
stakeholders to demonstrate a commitment to corpo-
rate social and environmental responsibility
(CSR/CER). As stated by Shamma and Hassan Ê50Ë,
social and environmental responsibility is a dimension
that needs to be clearly communicated to both cus-
tomers and the general public.

Results from our research indicate that waste mini-
mization, emissions, energy and production are the key
areas where organizations see the benefits of environ-
mentally friendly design.  As stated in literature Ê4,49Ë
the eco-design is concerned with the development of
products which are more durable, energy efficient,
avoid the use of toxic materials and which can be easily
disassembled for recycling. It is clear that eco-design
provides opportunities to minimize waste and improve
the efficiency of resourceuse through modifications to
product size, serviceable life, recyclability and in use
characteristics Ê32,55Ë. In evaluating the environmental
impacts of a product, some may want to identify the key
environmental life cycle stage of a product, while others
may want to identify the key environmental component
or material of a product. Therefore, companies have to
determine which level of key environmental issues will
be identified Ê41Ë.

5. Conclusions

This paper has focused on environmentally friendly
products from customer and producer perspective. In
order to understand the gap between customers and
producers, we conducted a survey among potential cus-
tomers and producers. Study results are valuable to
both practitioners and theoreticians in their effort to
better understand the customers and producers with re-
gard to the environmental protection.

The findings from this research are encouraging to do-
mestic (and foreign) companies. Results showed that
potential customers support the movement towards en-
vironmentally friendly products. In spite of expressed
intention, customer’s needs are still the most influential
factor on the purchase decision. It seems very impor-
tant for the customers, that environmental protection is
integrated during the design phase. According to the
results, the recycling is the most important environmen-
tal criteria. 
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From the producer’s point of view, concern for the en-
vironment, competitive advantage, legislation and cus-
tomers are the prevailing factors, particularly with re-
gard to the decision for environmental management
system  (EMS) standard introducing (55% of organiza-
tions have already introduced one of the EMS stan-
dards).

At the earliest stages of the product lifecycle (product
planning), organizations need to efficiently identify cus-
tomer’s needs and expectations. With regard to envi-
ronmentally friendliness, organizations should consid-
er, particularly:

– the focus should not be only on  environmentally
friendliness, but rather on the quality and usuabili-
ty of the product,

– green products should be comparable in price,
brand, usability and performance to “traditional”
products,

– organization should seek to meet and represent
green approaches by improving quality character-
istics with respect to durability, usability, innova-
tions, … of products,

– organization should support the green purchase
decision by providing benefits on the field of envi-
ronmental protection (human health, climate
changes, bio nutrition, …)

– it is important to bring together the concepts of
production and consumption; interaction of organ-
ization to market should be considered and there is
a substantial potential for improvements,

– organizations should consider the corporate social
responsibility (CSR) as a possible route to gain en-
hanced reputation and competitive advantage at
organizational level as well.

Therefore, green products should look and be per-
ceived as “traditional” products; products should not
significantly change customer’s user habits; products
should be comparable in price, while be more cost ef-
fective during product life-cycle and provide a sense of
contribution to environmental protection.

To move towards improving the environmental per-
formance of products, we recommend the use of
ISO/TR 14062:2002 from the ISO 14000 family of stan-
dards as a guideline for integration eco-design in a
product development process and thus enable organi-
zations to identify and integrate environmental aspects
into product quality characteristics.

To obtain more substantial changes, we cannot rely
solely on making the existing production system more
efficient as they use less resources, water and energy,
generate less waste and pollution, but need to follow

the sustainability principles, and thus include econom-
ic, environmental and social aspects.
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1. Introduction

The practice of risk management is evolving rapidly, es-
pecially with the implementation of the latest regulato-
ry standards of the Basel Committee on Banking
Supervision, known as Basel II. Its main goal is to im-
plement a set of standards for risk measurement and
management that would lead to adequate assessments
of the levels of capital requirements that banks and oth-
er financial institutions need to keep as a cushion
against various types of risk.

The Basel II provides an incentive scheme for institu-
tions to develop their own internal risk management
models. More precisely, banks have the option to use
internal risk measurement models, IMA approach, to
determine their capital charge. The rationale is that
banks are in a position to produce more accurate meas-
ures of their individual risk exposure with respect to a
general simplistic scheme proposed by regulators. 

Besides credit activities, proprietary trading, which is a
source of market risk, has become one of the empha-
sized activities of banks. In an unstable economic envi-
ronment where asset prices are volatile, this activity
brings a significant amount of market risk exposure.
Therefore, there is a need for adequate risk manage-
ment models and tools that will better control and mit-
igate those risks.

According to Ê4Ë, market risk is defined as the risk of
losses in on- and off-balance-sheet positions arising
from movements in market risk factors. The main
sources of market risk are the risks related to interest
rate related instruments, equities, foreign exchange, de-
rivatives and commodity related instruments.
Moreover, market risk management should be con-

ducted as a regular activity of a bank, under the juris-
diction of the risk management unit and independently
from the trading sector Ê3Ë. 

Current regulatory standards in Serbia require the banks
to measure and report market risk in its trading book, as
well as to hold capital to cover potential losses. National
Bank of Serbia provides a set of predefined regulatory
standards in the form of tabulated reports, which banks
are required to submit on a monthly basis. This supervi-
sory framework is relatively conservative, requiring a
capital charge of 12 percent of total risk-weighted assets
Ê17Ë. The procedures for calculating these capital charges
are in good part based on the Standardized Approach of
Basel II. Moreover, Serbian banks are required to fully
adopt Basel II standards by 2011, which would stimulate
banks to use more advanced approaches in the future in
order to reduce their capital charges. 

The choice of a market risk measurement model is far
from a “one-size-fits-all” procedure. In the same vain,
institutions adopting internal models must ensure that
their models are valid. The contemporary market risk
management practice involves various “Value-at-Risk”
(VaR) methods to be applied and implemented with
the full compliance with Basel II standards. The Value-
at-Risk has gained recognition as the primary tool for
market risk measurement in banks and there is a wide-
spread agreement on the use of it. However, there is
very little consensus on the preferred method for calcu-
lating VaR. The difficulty in obtaining reliable VaR es-
timates stems from the fact that all extant methods in-
volve some tradeoffs, assumptions and simplifications.
Thus, determining what is the best methodology for
VaR estimation becomes an empirical question and a
question of implementation.
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This paper considers several possible multivariate
GARCH methodologies for advanced VaR estimation
in trading portfolio of a bank. Those methodologies will
be theoretically evaluated and applied on an example
of a portfolio of assets traded in the Serbian capital
market which may be hypothetically held by a particu-
lar Serbian bank.

Additionally, each of following VaR methods has
been coded in MATLAB enabling estimation to be-
come automated and capable of handling VaR assess-
ment for a great number of financial instruments in
trading portfolio.

2. The value-at-risk framework

The main strength of VaR is that it summarizes the ex-
posure to market risk and it provides an aggregate view
of overall portfolio’s risk. The VaR estimation process,
however, involves selecting two important parameters:
the holding period and the confidence level. By defini-
tion, VaR measures the maximum loss in a portfolio
value due to adverse market movements over a speci-
fied period of time with a given level of confidence. For
instance, we estimated VaR = 50,000 RSD for a holding
period of 1 day and a confidence level of cl = 99%. This
indicates that the portfolio loss is not likely to exceed
50,000 RSD during the next trading day, with a 99%
probability. For most applications, the recommenda-
tion is to choose a confidence level such as 95 to 99 per-
cent and holding period 1 or 10 days1.

The VaR estimate represents a point of the distribu-
tion of portfolio profit and loss such that if we assume
some probability and thinking about 1-day losses, we
can say informally that VaR is the minimum amount
the bank will loose on a trading portfolio on a bad day,
or the maximum it can expect loose on a good day.
Generally, VaR models have to deal with four mathe-
matical components:

The VaR modeling technique is based on two main ap-
proaches. Univariate VaR modeling is the way of esti-
mating VaR by holding or assuming a single asset in a
trading portfolio of a bank, or alternatively of calculat-
ing and using single portfolio return series based on
weighted sum of portfolio component returns. The idea
is to base VaR estimation upon single return series
which must be able to capture behavior of all risk fac-
tor components. On the other hand, Multivariate VaR

modeling assumes to take into consideration the re-
turns time series of all portfolio constituents. In gener-
al portfolios have multiple n assets, thus in order to
base VaR calculation upon risk impact of each portfo-
lio component one has to capture n time series effect in-
to analysis2. 

The VaR estimation in this paper is done according to
multivariate methodology. In order to capture the
probability density function fp(·) established by the hy-
pothetical portfolio returns or portfolio assets time se-
ries the first step in modeling VaR is to calculate re-
turns on each portfolio asset component as follows:

(1)

where ri,t denotes the arithmetic return on asset i at
time t, Pi,t is the price of the asset i at time t and Pi,t-1 is
the price of the asset i at time t-1. Consequently, the hy-
pothetical portfolio return at time t, given N assets, is
defined as the weighted sum of portfolio constituent re-
turns:

(2)

It is important to note that the VaR measure represents
one-day-ahead forecast of loss. In order to check the
validity of VaR model i.e. potential breach3, VaR at
time t is estimated with respect to the information set
ψt and then compared with the corresponding amount
of profit/loss incurred at t+1. Consider a portfolio
whose price at t+1 is labeled by pt+1. The variation ob-
served from a day to day is given as ∆pt+1 = pt+1 - pt.
Note that if ∆pt+1 is positive we have a profit, while a
negative value indicates a loss. The VaR1-α is defined in
monetary units, so that the variation ∆pt+1 observed for
a portfolio will only be less than VaR with a probabili-
ty of α where (1- α) represents confidence level:

(3)

The choice of a suitable portfolio distribution for mod-
eling of asset and portfolio returns is an essential step in
estimating VaR. At first glance, the general shape of a
majority of empirical returns distributions, especially in
the cases of well diversified portfolios, has indicated
that the Normal distribution would be a natural as-
sumption. Thus, when we assume that returns follow a
Normal distribution with mean µt and volatility σt
Equation (3) can be changed to:

(4)

1 The choice of the holding period depends on the characteristics of the portfolio that is held by a bank and the use of VaR. For example, if
the positions changes quickly, the short horizon will be appropriate. If the purpose is to provide an accurate benchmark measure of down-
side risk, the horizon should be also ideally less than the average period for major portfolio rebalancing.

2 As a result in such applications one needs to forecast the covariance matrix of all the assets in portfolio. Consequently, estimation of VaR
will have to deal with n time series and to form corresponding covariance matrix.

3 Breach is captured each time when the tomorrow’s realized loss incurred in portfolio is greater than today’s estimate of VaR 



This shows that the right inequality side of equation (4)
is the quantile of the standard Normal distribution ex-
pressed as Zα = -Z1-α . Thus, the VaR amount of money
by univariate estimation methodology is calculated:

(5)

If the VaR is defined as percentage relative to portfolio
value as %VaRt,1-α = VaRt,1-α / pt then we have:

(6)

In practice, instead of working with (5) which denotes
so-called “absolute” VaR, we can assume that µt=0 and
use the “relative” VaR defined as:

(7)

The “relative” VaR does not require that we know the
first moment of Normal distribution µ. Furthermore, as
we are dealing with a shorter time periods, one day re-
turn frequency, the difference between absolute and
relative VaR will be fairly small.
In the multivariate framework it is required to shift
from an individual asset/or portfolio position to a port-
folio case where multiple positions affect VaR estima-
tion. Not only the volatilities of individual returns, but
also their covariances need to be taken into account.
Thus, estimating VaR of the portfolio of asset positions
which are sensitive to several different market risk fac-
tors therefore requires an additional input i.e. covari-
ance matrix among market factor returns. Thus the
equation (7) becomes:

(8)

where the vector of asset weights in portfolio is w = (w1,
..., wn)

T
, Pt denotes the current portfolio value and V

represents the corresponding covariance matrix of the
portfolio’s assets returns. 
Another alternative way of calculating VaR using mul-
tivariate framework employs vector of position values
P = ÊP1, P2,…,PnË

T
of portfolio constituents instead of

vector of corresponding assets weights w: Thus we have
multivariate form of a relative VaR denoted by the
equation:

(9)

Empirical evidence has shown that the assumption of
normally distributed returns is usually not justified.
Unlike the predicted ‘normal’ behavior, observed dis-
tributions of asset returns sometimes show a signifi-
cant degree of skewness and high kurtosis. The prop-
erty of having more weight in the tails than would be
expected under the normal distribution has signifi-
cantly large impact on VaR estimation. When the da-
ta are ‘heavy tailed’, the true probability of a large
negative return is greater than the one predicted by
the normal distribution. This implies that VaR calcu-
lated using the assumption of normally distributed re-

turns can significantly understate the risk of a high
loss, especially at high confidence levels.
Consequently in this paper, we also considered one of
the most commonly used alternatives which take into
account non-normality of asset returns, namely we al-
so applied the Student’s t-distribution as the underly-
ing assumption of assets returns behavior. 

The expression for VaR assuming Student’s t-distribu-
tion can be easily derived by altering α-quantile of
Normal distribution defined as Z1-α, with correspon-
ding α-quantile of the Student’s t-distribution denoted
as χα,ν ,with „degrees of freedom“, into corresponding
VaR equations previously considered. The Student’s t-
distribution is closely related to the Normal, but gener-
ally it has fatter tails depending on the value of an „de-
grees of freedom” parameter. By adopting the “degrees
of freedom” the level of kurtosis can be modeled to
match the kurtosis present in the observed time series.
As a result, univariate t-VaR equation becomes:

(10)

By inspection, it can be inferred that the t-VaR formu-
la includes the additional multiplier term
which moderates the effect of the standard deviation
term of the previous VaR equation. 

In multivariate framework we have to assure that each
of assets return series is modeled separately according
to assumed Student’s t-distribution. As a result, there is
a need to accommodate variance covariance matrix
with additional multiplier term for each asset in portfo-
lio. The number of different multipliers applied equals
the number of different portfolio assets time series.
Thus, the idea is to affect each component of variance
covariance matrix:

(11)

The accommodation is done through adjusted vector of
position values P

∼∼
where additional multiplier term

which includes the effect of taking into account estimat-
ed degrees of freedom separately for each correspon-
ding asset in portfolio:

(12)

The quantile terms for denoted  by
now depend on the chosen confidence level, α,

as well as on the number of degrees of freedom of port-
folio component. Since the Student’s t-distribution con-
verges to the Normal distribution as gets large, we can
regard the Student’s t VaR with a finite ν as a general-
ization of the normal VaR. As ν gets large,  approach-
es its normal equivalent Z1-α,ν , and the additional mul-
tiplier term approaches one.
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The analytical VaR models discussed above are the
simplest ones among VaR framework. These models
consider volatility and correlations as constant parame-
ters over time and assume the relevant portfolio assets
returns to be characterized by a stable distribution over
time. This assumption is clearly in contrast with the em-
pirical evidence, which shows that volatility and corre-
lations vary over time.

3. The mulivariate garch modeling of value-at-risk

The phenomenon which is often referred to as “volatil-
ity clustering” indicates that asset returns often experi-
ence periods of low and high volatility. The Figure 1.
shows that the assumption that volatility is constant
over time, which is a hypothesis for unconditional VaR
models4, may be misleading.

Figure 1: Periods of high and low volatility

The volatility clustering effect can be explicitly handled
by GARCH i.e. generalized autoregressive conditional
heteroskedasticity models5. The GARCH models are
able to capture the sophisticated effects in the volatility
behavior. Beside already mentioned volatility clustering
effect GARCH implies another important property re-
ferred to as mean reversion. In this context, mean rever-
sion means that in the absence of innovation variance
tends towards some long-run equilibrium level.

Univariate GARCH (1,1). Assuming that the residuals
are conditionally normally distributed, a GARCH
(p,q) model can be specified as follows:

(13)

(14)

(15)

where                                                     The Equation
(13) indicates that the return at time t, rt, is composed
of deterministic part µt, and a random one εt. The εt ÿs-

tands for the ‘innovation’ at time t and it represents a
sequence random shocks with mean zero and variance
shown in Equation (14). As a result conditional vari-
ance at time t represented by Equation (15) is specified
as a function of three factors: constant ω the variance
estimated in the previous period σ2

τ=1 and the squared
ε2

τ=1 innovation at t-1. Thus the conditional variance es-
timate in a certain period is a weighted mean of long-
term variance, the expected variance for the previous
period, and a shock for the last period. The estimate of
the unconditional, i.e. “theoretical” long-term, value of
variance is implied by the model. If such a value exists,
it will represent the unconditional expected value such
that                                                    and the following
will be obtained:

(16)

The majority of applications of the GARCH models are
based upon the GARCH (1, 1) which is the most widely
used GARCH model in practice. The main reason for this
is that, most often, GARCH (1, 1) fits the data acceptably
well. 

4 the key difference between unconditional and conditional models is related to the fact that the former gives a constant as an estimates while
the latter needs a specification model and regression technique dependent on time for an estimate to be done.

5 Heteroskedasticity means time-changing variance and it is in contrast to the constant variance notion. Conditional indicates that the predic-
tions obtained are based upon the information available in the previous period, so for example, the current level of volatility reflects the cur-
rent level of uncertainty generated by past shocks. Autoregressive refers to the method used to model conditional heteroskedasticity which is
based on variance self regression. Finally, generalized refers to a particular type of model which was introduced as a generalization of the first
autoregressive conditional variance (ARCH) model. Thus, the autoregressive conditional heteroskedasticity models therefore allow predict-
ing future volatility by using a regression based upon the past values of volatility estimates.



Multivariate GARCH (mGARCH) models are in spir-
it very similar to their univariate counterparts. The
main difference is in fact that mGARCH models spec-
ify equations for how the covariances move over time.
Several different mGARCH formulations have been
proposed in the academic literature, including VECH,
diagonal VECH, DVEK, CCC-GARCH6 and orthogo-
nal GARCH models. Since the complexity of majority
of models is emphasized, the deliberate consideration
with respect to theoretical propositions and practical is-
sues is needed. 

VECH multivariate GARCH (1,1). A common specifi-
cation of the VECH model according to Ê8Ë is given as:

(17)

(18)

where                             is the vector of mean returns
and                                 is the vector of random shocks
which conditional variance is represented by the n-by-n
matrix Vt. In the multivariate GARCH specification,
the model parameters A and B are positive definite, n-
by-n matrices and W is n-by-1 matrix. The art of build-
ing multivariate GARCH models is to specify the de-
pendence of Vt on the past in such a way that Vt always
remains symmetric and positive definite. The Equation
(18) can be represented in a VECH operator form as:

(19)

where the VECH operator takes the ‘upper triangular’
portfolio of a matrix and stacks each element into a vec-
tor with a single column Ê14Ë. For example, in the two
asset case we have VECH ( Vt ) = Ê σ1,1 , σ1,2 , σ1,3 ËT

where σi, i,t represents conditional variances at time t of
the each asset in portfolio. The terms σi, j,t for i ≠ j de-
notes the conditional, time dependent, covariances be-
tween the asset returns. The Equation (19) in the ma-
trix form for the two variable becomes:

(20)

Equivalently,

(21)

(22)

(23)

It can be inferred that conditional variances and condi-
tional covariances depend on the lagged values of all of
the conditional variances of, and conditional covari-
ances between, as well as the lagged squared shock val-
ues and the error cross-products Ê19Ë.

A major problem with most multivariate GARCH
specifications is that the number of parameters tends
to explode with the dimension of the model, making
them unsuitable for analyses of many risk factors. The
number of parameters in VECH model is ( N× ( N +
1) + N

2
× ( N + 1)

2
) / 2. In the two variable case pre-

sented above the number of parameters of this model
is 21. Furthermore, the specification of Vt is not guar-
anteed to be positive semi-definite. In practice it is
therefore usually necessary to restrict the model both
to contain the curse of dimensionality and ensure pos-
itive definiteness. Trying to estimate such a model is
bound to be difficult, not only may it take a time to es-
timate parameters, but there are multiple local optima
in the likelihood function used which requires the use
of multiple different starting values. Thus, in general,
a simplified version of the model, for the practical pur-
poses, is used. Ê11Ë

Diagonal VECH multivariate GARCH (1,1). In the
further VECH development, according to Ê8Ë, the di-
agonal VECH (DVECH) has been suggested. The
most common simplification has been to restrict atten-
tion to cases when matrices A and B of the Equation
(19) are diagonal matrices. This special case can be
written as:

(24)

where and the and must all be symmetric matrices
such that  has positive diagonal elements and all oth-
er matrices have non-negative diagonal elements.
This reduces the number of parameters to be estimat-
ed to 3N × (N+1) / 2, or 9 parameters in the two asset
and we have:
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(25)

Equivalently,

(26)

(27)

(28)

By doing this, model implies that we return a
uGARCH (1,1) model for each of the volatility terms,
but there is also a covariance term that has to be esti-
mated by maximum likelihood method underlying mul-
tivariate distribution. Especially, this may lead to time
consuming process, when huge covariance matrices are
imposed by number of positions in portfolio. Moreover,
in some cases, the covariance matrix in DVECH mod-
el may be not positive definite. Ê19Ë

Constant Conditional Correlations multivariate
GARCH (1,1). The convergence and estimation prob-
lems of time-varying covariances in multivariate
GARCH models lead to the so called Constant
Conditional Correlations multivariate GARCH (1,1)
or CCC-mGARCH(1,1) model for practical purposes
usage. According to Ê8Ë there is a possibility to retain
the time varying properties by using conditional vari-
ances and keeping correlations constant through the
time. Consequently, conditional covariance matrix is of
the form:

(29)

(30)

where R is constant, positive-definite correlation ma-
trix and Dt is a diagonal volatility matrix with elements
satisfying univariate GARCH (1,1) given by Equation

(15). This constant conditional correlation specification
represents a simple way of combining univariate
GARCH processes with multivariate logic. By this,
each asset volatility term follows univariate GARCH
(1,1). As a result, this model has K(K+5)/2 parameters,
moreover this specification guaranties positive definite-
ness and identification of Vt.Ê11Ë

The CCC-mGARCH(1,1) model is often a useful start-
ing point from which to proceed to more complex mod-
els. In some empirical settings it gives an adequate per-
formance, but it is generally considered that the con-
stancy of conditional correlation in this model is an un-
realistic feature and that the impact of news on finan-
cial markets requires models that allow a dynamic evo-
lution of conditional correlation as well as a dynamic
evolution of volatilities. 

Orthogonal GARCH (1,1). So called, “Ortogonal
GARCH” (OGARCH) represents the solution for the
problem of huge number of covariance matrix parame-
ters and multivariate maximum likelihood estimation
difficulties. For any application, the covariance matrix
may be large and hence difficult to work with. The prin-
cipal components analysis (PCA) is method for extract-
ing the most important independent sources of infor-
mation in the data. This approach is computationally
efficient because it allows an enormous reduction in the
dimensionality of the problem, whilst retaining a very
high degree of accuracy. This also allows an enormous
reduction in number of parameters that has to be esti-
mated applying multivariate GARCH logic. By this
idea, we can find and use linear combinations of princi-
pal components, which are, by definition uncorrelated,
and by using only them we reduce problem dimension-
ality during parameter estimation process.

Let us denote by r the T observations of matrix which
comprises of n assets. PCA will give up to k uncorrelat-
ed stationary variables, called the principal compo-
nents, where each component is being a simple linear
combination of the original returns. At the same time it
is stated exactly how much of the total variation in the
original system of risk factors is explained by each prin-
cipal component. Each principal component is ordered
according to the amount of variation it explains Ê1Ë. The
results of PCA are sensitive to rescaling of the data and
so it is standard practice to normalize the data before
the analysis, for example assuming Normal distribution
we subtract the sample mean and divide it by the sam-
ple standard deviation. If we define the diagonal matrix
V={ σ1

2
,…, σn

2
} as a matrix of the empirical variances

of vector rt the standardized returns zt are given as:

(31)



then the V represents unconditional covariance matrix
of zt matrix . This matrix can be decomposed as:

(32)

where P is the orthonormal eigenvectors matrix which
each column corresponds to the eigenvalue λi where   i =
1,..,n. Matrix ΛΛ is the diagonal matrix of the eigenvalues
of V such that ΛΛ = diag{ { λ,…, λn }is ranked in descend-
ing order λ1 > λ2…> λn. Hence V can be written as:

(33)

where                 denotes Cholesky decomposed com-
ponent of matrix V. Matrix L satisfies:

(34)

According to Ê9Ë, denote by yt the vector of principal
components of zt, which is defined by:

(35)

This expression can be interpreted as the return of a
portfolio that assigns weight yij to the j-th security.
Since principal components have the property that they
are uncorrelated, this implies that during the modeling
of the covariance matrix we can ignore the covariance
terms and hence model the variance by each principal
component separately. Consequently the problem re-
duces to a series of univariate estimations using
GARCH (1,1) model. Another important property of
this analysis is that the variance of each principal com-
ponent is the corresponding eigenvalue. Note that:

(36)

The unconditional covariance matrix of Equation (35)
becomes:

(37)

since Equation (33) holds, yt is cross-sectionally uncor-
related and each component has a unit variance. Since
each zt = L yt coordinate of zt can be written as a linear
combination of the principal components:

(38)

where i=1,…n and l i,j and are the elements of L. 
On the other hand, conditionally on the information
available at t-1, the vector of standardized residuals zt
has a zero mean and a covariance matrix Vt. That is:

(39)

where, for any t, the matrix Vt is positive definite and
measurable with respect to the information set ψt-1 so
we have that:

(40)

Assuming that the conditional covariance Vt follows
Equation (18) the multivariate VECH process, we can
employ the orthonormal basis of principal components

by applying the linear transformation Equation (35) to
the conditional residuals zt. In the orthonormal basis of
principal components Equation (18) then reads:

(41)

Where 
and for . The purpose of stated equation is the ability to
estimate separately each principal component of the
conditional covariance matrix of principal components
with respect to information set ψt-1. Since the principal
components are orthogonal, it is reasonable to assume
that the matrix V

∼∼
is diagonal. In this case, the process

given by Equation (18) can be estimated separately for
each principal component which gives a set of n inde-
pendent scalar equation of the GARCH (1,1) form.
Once we estimate the set of parameters in Equation
(41) we can apply the inverse transformation:

(42)

to retrieve the series of conditional covariance matrices
in the original basis of standardized returns. This allows
us to estimate VaR in multivariate framework in most
efficient way with loosing no information. Ê22Ë
The estimation of the elements of V

∼∼
is computationally

much simpler and faster than the original conditional
variance-covariance matrix Vt. The dimensionality of
the problem is thus reduced to estimation of only n pa-
rameters.

Fitting Multivariate GARCH Models. In practice, the
most widely used approach to fitting GARCH models to
data is maximum likelihood estimation (MLE) method7.
In this paper, we consider application of MLE method
with Normal and Student t distribution as an underlying
assumptions. Since fitting model parameters underlying
multivariate distributions with higher dimensions, by ap-
plying MLE may not be feasible and it is not recom-
mended, we combine apply estimation of multivariate
GARCH models which may be treated as a set of uni-
variate GARCH counterparts. In an ideal factor model
we would have a diagonal covariance matrix. This means
that we fit both CCC-mGARCH model where the con-
stant conditional correlation matrix is the identity matrix
and O-mGARCH model with its diagonalized form of
principal components. The log-likelihood function un-
derlying standard Student’s-t distribution reduces to:

(43)

(44)
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7 The maximization is performed by using a modified
Newton–Raphson procedure
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4. Empirical study and results

This empirical study consists of applying VaR tech-
niques described in previous chapters on a practical,
real life financial data. The VaR estimate for each
methodology is based on the same underlying hypo-
thetical portfolio. The constructed hypothetical port-
folio consists of stocks, treasuries and foreign ex-
change rates from the Serbian capital market that
could be hypothetically held by any Serbian bank. The
graphical representations of the VaR estimation re-
sults are presented and compared with daily
profits/losses incurred by holding this hypothetical
portfolio. The Basel II backtesting8 procedure, togeth-
er with Kupiec test, is used to decide which model is
the most appropriate to use on day-to-day basis for as-
sessing VaR and therefore determining the market
risk capital requirement. 

The required input data for this empirical study in-
cludes necessary information about financial instru-
ments of the portfolio considered. Data on portfolio
constituents such as: time history of prices, positions
values, denomination currency for each portfolio posi-
tion was necessary to form the whole portfolio and
portfolio constituent’s returns. All those data repre-
sents the main input for the VaR analysis. In order to
evaluate the models, equally weighted hypothetical
portfolio, that has been constructed and used in VaR
estimation analysis, comprises of:

5 stocks, denominated in RSD, continuously trad-
ed on Belgrade Stock Exchange, namely: AGBN,
AIKB, ENHL, PRBN and TIGR.

3 foreign exchange positions: EUR, USD and
CHF position. The exchange rate for these for-
eign exchange currencies, with respect to RSD.
2 zero-coupon treasuries bonds continuously trad-
ed on Belgrade Stock Exchange: A2010, A2011.
Each treasuries bond is EUR denominated. The
first matures at 31. may 2010 and the second ma-
tures at 31. may 2011.

The price time series for those 10 portfolio positions are
obtained from BELEX data feed stream
(www.belex.rs). Data price time series ranges from 20.
September 2007 to 11. September 2009. This data range
has been chosen for the risk estimation purpose to em-
phasis the bullish period of the economy due to financial
global crisis and to assess the VaR for this harsh period
for the Serbian economy. In total we have 501 price ob-
servations for each portfolio position which are sorted in
ascending order with respect to date. For the multivari-
ate VaR estimation purposes each of 10 price time series
is used and transformed in 500 corresponding return ob-
servations according to Equation (1). The day-to-day
positions values are calculated assuming approximately
equally weighted portfolio. This means that each of ten
portfolio positions approximately captures 10% of total
portfolio amount on the daily basis. Moreover, since the
portfolio is constructed upon components denominated
in different currencies, the arithmetic return is calculat-
ed after price time series of each portfolio components
were transformed to be expressed in RSD currency. In
other words, time series of daily prices were firstly cal-
culated to be RSD denominated and then correspon-
ding returns have been calculated.

8 Backtesting represents the routine of comparing daily profits and losses, the trading outcomes, with model generated VaR estimate to gauge
the accuracy of it. Results, or in other words outputs, of backtesting are recognized as the number of exceptions i.e. VaR breaches. The ex-
ception is captured each time when the amount of loss in trading portfolio of the bank exceeds the estimated VaR for that day. Backtesting
routine involves systematically comparing the history of VaR forecasts with their associated portfolio profits and losses

Count Date AGBN AIKB CHF EUR USD ENHL PRBN TIGR A2010 A2011 PORTFOLIO

1 21/09/2007 0.313% 4.356% 0.013% -0.223% -1.016% 1.984% 1.079% -1.598% -0.488% -0.223% 0.811%
2 24/09/2007 1.697% 0.399% -0.721% -0.588% -0.687% -2.645% -0.194% 1.578% -0.565% -0.637% -0.074%
3 25/09/2007 4.170% -0.468% -0.771% -0.753% -0.563% 1.499% 0.331% -2.056% -0.501% -0.487% 0.342%
4 26/09/2007 0.292% 0.106% -0.116% -0.249% -0.721% 1.077% 3.374% 2.099% -0.249% -0.249% 1.069%
5 27/09/2007 0.444% 0.053% 0.058% 0.325% 0.332% -0.152% 1.332% 0.046% -0.219% 0.044% 0.378%
6 28/09/2007 -1.915% 0.062% 0.168% 0.532% 0.390% -0.915% 0.703% -0.913% 0.812% 0.532% -0.194%
7 01/10/2007 0.454% 0.000% -0.119% 0.043% -0.651% -0.062% -0.717% 0.691% -0.188% 0.043% -0.072%
8 02/10/2007 -0.458% -0.991% -0.267% -0.237% 0.057% -1.016% 0.352% 0.686% -0.237% -0.237% -0.213%
9 03/10/2007 -0.078% 1.028% -0.222% -0.102% 0.243% -0.093% -0.369% 0.455% 0.813% -0.102% 0.125%

10 04/10/2007 -0.203% 0.557% -0.404% -0.500% 0.043% 0.498% -0.926% 1.357% -0.832% -0.573% -0.055%

… … … … … … … … … … … … …

491 31/08/2009 -0.255% 5.646% 0.068% -0.228% 0.296% 1.139% 0.000% 1.883% -0.123% 0.433% 0.614%
492 01/09/2009 -3.809% 0.445% -0.328% -0.150% -0.616% 3.041% -1.460% 2.826% 0.340% -0.238% 0.001%
493 02/09/2009 -2.135% -1.693% 0.279% 0.186% 1.159% -1.639% -3.111% 0.529% -0.637% 0.219% -0.337%
494 03/09/2009 0.339% 0.082% 0.501% 0.309% -0.113% -1.222% 2.294% 0.000% 0.645% 0.309% 0.289%
495 04/09/2009 0.383% 2.786% 0.016% 0.062% 0.209% 2.475% 0.149% 1.472% 0.114% 0.029% 0.562%
496 07/09/2009 7.484% 4.544% -0.275% -0.097% -0.648% 0.439% 0.000% 1.658% -0.003% -0.097% 0.864%
497 08/09/2009 1.629% 3.889% -0.255% -0.117% -0.159% 2.732% 4.627% 0.815% 0.029% -0.424% 0.757%
498 09/09/2009 -1.726% -0.550% 0.254% 0.056% -0.987% 0.957% 9.130% 1.112% -0.048% 0.331% 0.471%
499 10/09/2009 1.160% 6.531% 0.106% 0.060% -0.531% 0.738% 4.444% -2.100% 0.133% 0.027% 0.585%
500 11/09/2009 1.447% 6.339% 0.230% 0.138% -0.143% 3.766% 3.129% 0.919% 0.325% 0.138% 1.169%

Table 1: Periods of high and low volatility



The whole data range shown in the Table 1 is divided
into two parts: 

I.  Initial estimation period

II. VaR estimation period.

Initial estimation period comprises of the first 250 re-
turns, from 1st to 250th return i.e. from 20. September
2007 to 16. September 2008. Consequently, the first
VaR results, with different multivariate GARCH
methods, are calculated underlying the data from the
initial estimation period, since those returns are used as
an initial input for the first estimate of VaR. Moreover,

the equal weights of portfolio constituents used are im-
posed with respect to prices of positions on the last day,
16. September 2008, of initial estimation period. The
portfolio returns and summary statistic are given in the
following Table 2. The table below provides summary
statistics as well as the Jarque-Bera statistic for testing
normality. For all portfolio assets including portfolio it-
self, the null hypothesis of normality is rejected at any
level of significance, as there is evidence of significant
kurtosis and negative skewness. From Table 2, relative-
ly low values of degrees of freedom (DoF) for all port-
folio components including portfolio itself are provid-
ed, which confirms that there is a relatively high kurto-
sis observed in data.
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AGBN AIKB CHF EUR USD ENHL PRBN TIGR A2010 A2011 PORTFOLIO
Position* 100 300 26,300 16,600 23,600 900 1,000 1,300 18,600 19,700 12,945,751
Mean -0.0034 -0.0030 0.0000 -0.0002 -0.0002 -0.0030 -0.0049 -0.0026 0.0000 -0.0001 -0.0024
Median -0.0023 -0.0019 -0.0009 -0.0003 -0.0004 -0.0028 -0.0020 0.0000 -0.0005 -0.0006 -0.0025
St. Deviation 0.0262 0.0230 0.0075 0.0065 0.0086 0.0295 0.0338 0.0327 0.0070 0.0072 0.0126
Kurtosis 7.0192 11.3229 5.3011 7.9607 4.6473 4.6927 8.0507 4.9855 6.2435 6.8521 9.8930
Skewness 0.4425 0.2308 0.3045 0.2447 -0.0529 0.3920 1.0467 0.1347 0.2762 0.4914 0.8791
Minimum -8.69% -12.91% -2.84% -2.83% -3.11% -9.24% -11.18% -9.71% -2.83% -2.83% -3.91%
Maximum 12.70% 12.79% 2.94% 2.96% 2.53% 10.02% 18.18% 10.00% 2.96% 2.96% 7.76%
Jarque-Bera stat. 176.43 723.7 59.02 258.8 28.38 36.25 311.36 41.82 112.76 164.63 527.13
p-value 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Student's- t  DoF 2.356 2.074 4.142 5.210 3.835 3.137 2.248 7.022 2.588 2.729 3.454
Count 250 250 250 250 250 250 250 250 250 250 250
 *Stocks: indicates the number of s tocks  held. Treasuries: indicates the face value in foreign currency. Foreign exchange: indicates  position in foreign currency.
  Portfolio: position is  expressed in RSD. Evaluation date: 16.september 2008. 

Table 2: Summary statistics of the initial estimation period

VaR estimation period comprises of the second part of
250 returns in Table 3 ranging from 251st to 500th return
i.e. from 17. September 2008 up to 11. September 2009.
Consequently, this is the observation period where VaR
estimates are iteratively calculated on day to day basis.
The VaR estimation, through this period, is done by ap-
plying “rolling window” concept. This means that the first
VaR results are calculated underlying the data from the
initial estimation period from 1st to 250th observation;
then, the 1st observation (from the initial estimation pe-
riod) is dropped out and the 252nd is included in “rolling
window”. Consequently, for the second VaR estimate we
deal with range which captures returns from 2nd to
252nd and VaR is recalculated for each considered
methodology according to newly imposed range. This
procedure repeats iteratively until we estimate the VaR
for last “rolling window” ranging from 251st to 500th re-
turn observation. The “rolling window” concept enables
to deal with last 250 return observations in each period
for which VaR is calculated. In this paper, there are 250
VaR estimates for 250 imposed rolling windows in range
that denotes VaR estimation period.

Table 3. provides summary statistics for the VaR esti-
mation period calculated on last day in observation
period. The Table 3 shows that the average daily re-
turn is about zero percent, or at least negligibly small
compared to the sample standard deviation. This is
why the mean is often set at zero when modeling dai-
ly assets and portfolio returns. The Jarque-Bera statis-
tic for testing normality indicates that in this period
there is only one portfolio component ENHL whose
returns followed Normal distribution. 

For all other portfolio assets including portfolio itself,
the null hypothesis of normality is rejected at any lev-
el of significance. Moreover, there is again an evi-
dence of significant kurtosis and negative skewness.
Again, from relatively low values of DoF is observed
which confirms that there is a relatively high kurtosis
observed in data. Furthermore, the maximum and
minimum statistics are quite large in absolute value
indicating the presence of extreme returns.
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It is important to note that for each of 250 “rolling win-
dows” summary statistics, DoF for Student-t distribu-
tion, together with all required VaR parameters such
are recalculated to include return innovation effect
from each “rolling window” into VaR estimates. 

Empirical results are given for multivariate GARCH
VaR techniques that has been discussed in previously
chaptersa and which is possible to implement in prac-
tice. VaR measure has been calculated with respect to

99% confidence level and one day holding period. The
tables below provide a graphical insight of calculated
VaR methods.

Each of these methods has been implemented and ful-
ly programmed by authors in MATLAB version
R2009a. The only toolbox used was Optimization tool-
box for MLE maximization purposes. All other func-
tions have been fully developed by the authors.

AGBN AIKB CHF EUR USD ENHL PRBN TIGR A2010 A2011 PORTFOLIO
Position* 100 300 26,300 16,600 23,600 900 1,000 1,300 18,600 19,700 12,935,346
Mean 0.0000 -0.0006 0.0011 0.0008 0.0008 -0.0005 -0.0008 0.0004 0.0012 0.0012 0.0001
Median 0.0000 -0.0005 0.0007 0.0004 -0.0001 -0.0021 0.0000 0.0000 0.0011 0.0008 0.0007
St. deviation 0.0444 0.0478 0.0095 0.0067 0.0127 0.0404 0.0458 0.0299 0.0082 0.0076 0.0103
Kurtosis 5.4526 4.9877 8.5446 8.0631 4.2339 3.1247 4.6752 4.2895 10.2635 6.9532 7.5034
Skewness 0.1811 0.0782 -0.6077 -0.5650 0.2012 -0.0071 0.2818 0.2881 -0.2036 -0.3024 0.0866
Minimum -16.43% -18.91% -5.32% -3.60% -3.94% -10.02% -13.28% -9.00% -4.22% -3.83% -4.78%
Maximum 18.75% 19.33% 3.49% 2.34% 4.80% 10.06% 17.14% 10.13% 4.59% 2.54% 5.18%
Jarque-Bera 64.02 41.41 335.6 280.32 17.54 0.16141 32.5408 20.778 551.3 166.6 211.56
p-value 0.001 0.001 0.001 0.001 0.0033 0.500 0.001 0.002 0.001 0.001 0.001
Student's- t  DoF 2.7164 4.2697 2.3693 2.1119 5.6813 22.4680 3.1941 2.6883 2.4930 2.9426 3.9368
Count 250 250 250 250 250 250 250 250 250 250 250
 *Stocks: indicates the number of s tocks  held. Treasuries: indicates the face value in foreign currency. Foreign exchange: indicates  pos ition in foreign currency.
  Portfolio: pos ition is  expressed in RSD. Evaluation date: 11.september 2009. 

Table 3: Summary statistics of the VaR estimation

Figure 5: mCGARCHVaRn – multivariate constant correlation GARCH (1,1) 
assuming normally distributed returns 
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Figure 6: mCGARCHVaRt – multivariate constant correlation GARCH (1,1) 
assuming Student’s-t distributed returns

Figure 7: mOGARCHVaRn – multivariate constant correlation GARCH (1,1) 
assuming Student’s-t distributed returns
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The graphical results are shown above depict the eval-
uated VaR models together with the incurred
profits/losses of the hypothetical portfolio. As it was
discussed in previous chapters, VaR for the day t is
compared with profits/losses for the day t +1. VaR esti-

mates are shown as a two envelope red lines which
stand on the both, profit and losses side of each figure.
Breach is seized each time when blue line representing
profit/loss, breaks through lower VaR envelope on the
loss side.

The number of exceptions with respect to 99% VaR
ranges from 0 to 6 out of 250 observations, which is ap-
proximately  close to expected number 250 · 0.01 = 2.5,
imposed by confidence level. At the 1st day and 58th day
of VaR calculation, the breaches are reached in almost
each multivariate GARCH VaR technique. In the period
ranging from 16. December 2008 to 16. June 2009  no ex-

ceptions were recorded. Consequently, it can be noticed
that exceptions with respect to presented VaR models oc-
cur frequently around the same dates, which raises a
doubt that there could have been some external market
shocks. However, to get a better insight into the perform-
ance of the risk models, we proceed with formal statisti-
cal testing and interpretation of the obtained VaR results.

Figure 8: mOGARCHVaRt – multivariate constant correlation GARCH (1,1) 
assuming Student’s-t distributed returns

Table 4: VaR breaches in the empirical analysis

Table 5: VaR backtesting analysis



Table 5 shows the classification of VaR models accord-
ing to the Basel II three-zone approach as required by
the Basel II standards. From the Table 5 we also see
that the minimum average VaR is calculated for
mCGARCHVARn method and minimum average
breach magnitude for mOGARCHVaRt method. The
three out of four examined models are in green zone,
but one VaR model is qualified to fall in yellow zone.
This indicates that additional examination is needed in
order to reveal potential the problems with their risk
assessment.  In order to test whether the occurrence of
exceptions covered by VaR is in line with its confidence
level and whether the losses occur independently of
each other author applies Kupiec test. The decision
making rules concerning the acceptance or rejection of
the null hypotheses are based on the corresponding
likelihood ratio test statistics and a significance level of
5%. In Table 5 the p–values, shown in brackets, are the
probabilities which indicate failure rates significantly
different from probability of one percent, at 95%
Kupiec test level. Rejections arise if the frequency of vi-
olations produces p<0.05.

According to Basel II, since VaR results have been sta-
tistically validated it should be used for determining the
minimum regulatory capital against market risks. The
bank must meet, on a daily basis, a market risk capital
requirement expressed as the higher of: 

a) its previous day 10-day VaR number measured
according to the specified parameters

b) an average of the daily 10-day VaRs measures on
each of the preceding sixty trading days multiplied
by a multiplication factor (k+p). Where k is usual-
ly set to 3, whereas p stands for potential increase
in multiplication factor due to poor backtesting
results9.

For the capital requirements purposes “square root of
time” rule is used to approximate 10-day VaR from the
obtained 1-day VaR estimate.

(45)
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9 For more details see Ê3Ë

Table 6: Capital requirements for market risk

Figure 5: Capital requirements comparison
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The capital requirements time expansion is gathered
on the Figure 5. The comparison shows, that within
first 60 days, there are a higher capital requirements re-
vealed then in the period after 60th day. The period af-
ter 60th day indicates stable decrease in capital re-
quirements for all four methods. The
mCGARCHVaRt keeps its volatile nature and there
are a few outliers captured around 152nd, 170th, 185th
and 240th day. By inspection mCGARCHVaRn has
the lowest capital requirement for market risk. Its time
line is stable up to the last VaR estimation day which
indicates that some reasonable theoretically imposed
limit on the market risk capital requirement would not
be exceeded. On the other hand, there is an evidence,
for all four methods, of a slight upward increase of the
capital requirement trend lines which would perhaps
indicate commencement of another volatile period for
hypothetical portfolio profits and losses.

Conclusion

Value-at-Risk model evaluation represents a crucial
part of market risk management practice. Its recogni-
tion and practical implementation is mainly motivated
by the wide adoption of regulatory standards pro-
posed by the Basel Committee on Banking
Supervision. Theoretically, risk managers have abun-
dance of which Value-at-Risk methodology to choose
but there are a plenty of peculiarities that have to be
deal with during this decision making process. For ex-
ample, from the perspective which VaR measure is
the most relevant, there are different criteria that have
to be satisfied such as model validation, regulatory
compliance and internal bank’s standards. Therefore
it is necessary to test and compare VaR estimates on
the actual portfolio and to indicate its validity. In
Serbia, for example, there is an emphasized need for
choosing the appropriate VaR model due to conver-
gence and compliance with Basel II standards.

In this paper a set of multivariate GARCH models,
which represent advanced quantitative VaR estima-
tion techniques, is discussed, empirically evaluated
and tested. Furthermore, Normal and Student’s -t dis-
tributional assumptions are met and investigated with-
in those VaR techniques. Finally, the whole set of
methods is used and examined in order to find the
most appropriate VaR models for 99% confidence
level and 1 day holding period. Regulatory recom-
mended backtesting procedures are used in order to
validate the considered VaR models and to choose the
most appropriate. Two approaches to backtesting are
followed since the validation of results has direct im-
plications on decision making process concerning

election of adequate VaR method within a bank, as
well as, on the level of capital requirements for market
risk. Basel II “three zone” test has been applied as well
as the Kupiec tests based on the frequency of tail loss-
es. The global objective of this paper was to determine
and improve the accuracy and adequacy of risk mod-
eling in emerging market, such Serbia is, for the prac-
tical banking purposes concerning market risk capital
requirements calculations.
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1. Introduction

Economy and the largest companies are generally con-
sidered to be the “major culprits“ for any social and eco-
nomic problems, which has, on the other hand, directly
led to the establishment of a large number of move-
ments, campaigns, and citizens’ initiatives to keep these
“culprits“ under control. Two movements are most
prominent in these activities. One is consumerism
(English:  consumer, consumerism), the other, more
important for our topic, is environmentalism (English:
environment, environmentalism) which is in fact an or-
ganized campaign of citizens and government agencies
oriented towards the protection and improvement of
the environment.

The social movement organization has had three
waves or phases. The first was started by the agencies
and scientific centres for environment monitoring and
protection. The second was conducted by governmen-
tal agencies and states by adopting laws and regula-
tions to force companies to be more committed to en-
vironmental protection. 

Since environmental protection is increasingly becom-
ing a subject of both academic analyses and practice,
the sustainable development has in numerous econom-
ic sectors become a sine qua non of further economic
development. The notion of “sustainable development“
was first mentioned at the UN meeting held in Rio de
Janeiro in 1992; however, it was interpreteted in a way
that the “sustainable development“ can by no means
hinder the economic growth. Rather, it is to be its inte-

gral part, and the balance between the two should be
possible and unavoidable. Ê1Ë

It was then that the two waves joined into one new –
the third wave, called ecological sustainability. A
number of companies then realised  that they should
lead in the environmental improvement by more cau-
tious and more positive activities, rather than oppose
the regulations and legislation.

On the micro level, the reputation and corporate respon-
sibility are the factors that usually impact the company’s
business and the consumers’ behaviour. On the basis of
the research conducted in North America in 2001, Peter
Drucker maintains that 42 percent of interviewed cus-
tomers claimed that they punished socially irresponsible
companies by not buying their products. Ê2Ë In the mod-
ern circumstances, the era of passive consumers has long
gone, and they assume more and more power.

The response to this is the rise of the concept of a ho-
listic marketing, to replace the traditional marketing
approach. The concept of holistic marketing recog-
nizes the “everything matters“ conception and consists
of four (4) integral parts: 1) relationship marketing
that includes the creation of long-term relationships
with clients and all other factors in the marketing
chain; 2) integrated marketing, consisting of connect-
ing marketing activities with all other activities for the
purpose of creating an ultimate value for the customer;
3) internal marketing, demanding that marketing prin-
ciples  be adopted by all the employees, and especially
by the manager; 4) socially responsible marketing, an
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Financial and world economic crisis from the end of 2008 and the past 2009 had, without doubt, a very bad impact
on the world’s automotive giants, with significant reduction in demand. As the crisis slowly passing, again car-indus-
try is to the front imposed by two problems: a) re-increase movement of oil prices and  b) strict legal decisions about
gas emissions (or fuel consumption depending on the country). The question of whether the car industry should/must
invest in “green technologies” through greater or lesser commitment to the sustainability strategy, no longer sets, be-
cause the two mentioned “problems” certainly forced them, but the question is in what kind of correlation are sus-
tainability strategy with brand value and financial-market results.
Therefore in this work using the triple approach, while at the same time we measure the impact (contribution) of
three (3) factors in the car-industry, the impact of: 1) the sustainability strategy (Z axis), 2) brand value (Y axis),  3)
Financial- market results (X axis), we’ll give a one new three-dimensional (3D) matrix. This new matrix using the
integral and simultaneous observations of the impact of these three factors, give answers on: what kind of position
can take the car manufacturers in the car-industry, what solutions are impose to them, and what are the risks.
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integrated approach in simultaneously meeting eco-
nomic, ethical, moral, and ecological principles, in or-
der to satisfy the consumers as social beings. Ê3Ë 

This concept requires managers to rethink the role
they play or could play and to realize that the “social-
ly responsible business practice is becoming a source
of competitive advantage“. Ê4Ë The aim is that the or-
ganization should obtain a status of a “good citizen“
and devise a strategy which protects environment and
simultaneously brings profit to the organization. It is
for this reason that the ecological sustainability con-
cept, as the third wave in customer protection, is an in-
tegral part of holistic marketing.

The major problem of inconsistency in the holistic mar-
keting implementation, primarily in the area of socially
responsible marketing, lies in a potential collision be-
tween economic and social goals, as these activities are
rarely adjusted to the organizational strategic goals.

Observed from the aspect of the two methodological ap-
proaches, the neoclassical (neoliberal) and intervention-
ist, the problem of impact upon environment assumes an
interesting dimesion. “Every entrepreneural decision
that includes financial expenses and incomes into its cal-
culations inevitably takes into account the undesirable
effect which is not part of these calculations, but refers to
the third party. Thus the building of factories causes
damages to the environment and the population ... The
impact of new railways or highways that makes all com-
panies close to them profitable, can be classified as posi-
tive external effects. The negative impacts of market
economy, however, prove to be dangerous especially for
the so-called “no-man’s-land“, that is, the situation when
there is nobody who could submit a claim for damage
compensation. The mass impacts of spontaneous indus-
trialization upon the environment, upon ecological bal-
ance, and, finally, upon man’s biological stability and
adaptability have gradually grown into global issues, the
most difficult the mankind has encountered so far. These
issues call for organized interventions in the spontaneous
market process. But then, is it always possible to differ-
entiate between the market and non-market side effects,
concerning their impact upon the environment and upon
man himself? It has gradually become clear that even the
most carefully planned campaigns may end into a nega-
tive effect. The problem of monitoring and regulating
“external effects“ of human activities on Earth has, there-
fore, assumed both the national and the global character,
which the market cannot solve by itself.“ Ê5Ë

One of the major weaknesses and most frequent criti-
cism of a neoclassical or neoliberal approach in which
the market can use the demand and offer leverage to

“regulate absolutely everything“, therefore, refers to the
companies not being in a position to autonomously and
willingly undertake steps towards solving social prob-
lems, and especially to reducing pollution.

Hence an increasing tendency towards intervention-
ism, that is, towards adopting a set of strict legal pro-
visions by which the corporations, both global and lo-
cal ones, are forced to recognize the importance of
“sustainable development“. One industry that is the
first to be affected by such provisions is certainly the
automobile industry.

2. Impact of legal provisions and oil market 
upon automobile industry

Stricter legal provisions related to car exhausts, i.e., gas-
es emissions are predominantly characteristic of the
European Union, however, similar measures have been
undertaken by the government of the American state of
California, which has in turn resulted into higher prices
of products, i.e., cars. Ê6Ë Thus on 12th December, 2008
the European Parliament adopted a climate and energy
package of six items, one item being that the CO2 emis-
sions from individual cars be reduced to 130 g/km by
2015. The procedure was planned to be gradual, which
means that by 2012, the manufacturers should be limited
to 65% of the planned maximum emission in 2015. It is
important to note that 559 members of parliament voted
in favour of the proposition, 98 were against and 60 ab-
stained from voting. The same document “proposed“ that
the maximum limit of CO2 emission be 95 g/km by 2020,
which will be subject of further debate in 2013. Ê7Ë How
strict the emission limit to 130 g/km is can be understood
on the basis of the statistical data for the previous years
that show that a large majority of cars emitted more than
180 g/km, and even more than 300 g/km.

The reasons for such a strict legislature can be found in
the demands that a better environmental protection be
ensured, but also in the endeavours that the EU depend-
ence on the petroleum market be reduced and a better
energy efficiency be achieved.

Figure 1. Oil prices in US dollars per barrel, prior and
during (after) the “financial crisis“ Ê8Ë 



It is evident that the normalization of the economic crisis
effects results in the rise of oil price. Such a trend certain-
ly worries the automobile industry giants, and sooner or
later they will be forced to search for new alternatives.

In order that the automobile industry should keep up
with strict legal requirements and constraints, but also
be less dependent on oil prices, it is necessary that we
think ahead and allocate ample budgers to RI (resource
investigations) in the process. If the “green technologies“
were taken as a factor of the company’s positioning in
the branch, the manufacturers could be classed as:

1. Sustainable leaders – those who are the first to invest
into new technologies, who work out new solutions and
who spend large sums of money for that purpose. Such
are BMW, GM, Toyota.

2. Sustainable challengers – those manufacturers who are
not the leaders in investing into new technologies, who
do not come up with new solutions, but copy successful-
ly implemented and adopted solutions, striving not to let
the competition gain too big and unattainable a compet-
itive advantage, such as Daimler, i.e., its brand,
Mercedes.

3. Sustainable followers – those manufacturers who are
not the leaders in investing into new technologies, who
do not come up with new solutions, but copy successful-
ly implemented and adopted solutions, in an attempt to
satisfy only certain standards, such as Honda.

4. Sustainable niche suppliers – those manufacturers who
are not the leaders in investing into new technologies,
who do not work out new solutions, but copy successful-
ly implemented and adopted solutions, in an attempt to
“enrich“ only some segments of their offer with technical
and technology solutions in order that they should be
competitive in a niche  segment, such as a B segment of
small city cars, for example Fiat.

5. Potentially sustainable competitors Ê9Ë – the manufac-
turers such as Volkswagen who meet only the “legal “ pro-
visions regarding the CO2 emissions, but do not plan any
significant investments into RI, nor any “green “ solutions.
Thus, for example, according to the chairman of the
Volkswagen group Martin Winterkorn, who gave a state-
ment at the most prestigeous Geneva Motor Show in
2009, the company would launch their first electric car in
the next decade. He explained that the announcement of
a new technology never means the readiness to immedi-
ately place such a solution on the market. He maintains
that there is still a long  journey to make towards a safe
vehicle in the electric class of cars, hence one should not
rush with announcements. On this occasion Winterkorn
explained that Volkswagen was searching for the best,
not the fastest solution.

The extent to which the ecological sustainability strate-
gy is implemented is increasingly becoming an instru-
ment for ranking and tracking corporations. Thus the
corporations are increasingly ranked according to the
indicators of their social responsibility.

3. Sustainability strategy contribution 
to business

As the world indices also show modern demands for a de-
sirable corporate behaviour, the Dow Jones Sustainability
Index (DJSI) was established in 2000, by Dow Jones,
Stoxx and SAM, mutually. This is the index showing the
willingness of a corporation to implement the sustainabil-
ity concept and compare it to the corporations from the
same branch. Thus the peak of the BMW holistic ap-
proach to strategic marketing with an ultimate compliance
with the set ecological sustainability strategy came in the
period after the year 2005. According to the World DJSI
index, BMW was an absolute leader from 2005, until 2008,
which can be seen in Table 1.
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Table 1. Positions of car manufacturers according to DJSI index from 2002 to 2009 Ê10Ë   
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2001 2002 2003 2004 2005 2006 2007 2008 2009
Toyota 14 12 11 9 9 7 6 6 8

Mercedes Benz 12 10 10 11 11 10 10 11 12
BMW 22 20 19 17 16 15 13 13 15
Honda 21 18 18 18 19 19 19 20 18
Ford 8 11 14 19 22 30 41 49 49

Volkswagen 35 38 42 48 56 56 54 53 55
Audi 81 79 74 68 67 65

Hyundai 84 75 72 72 69
Porsche 74 76 80 75 75 74
Ferrari 93 88
Lexus 92 92 90 96
Nissan 89 90 85 90 98

Table 2. Brand positioning of car manufacturers as regards 100 best known brands
in the world in the 2001-2009 period, according to InterBrand. Ê11Ë

It is evident that the DJSI index gains in importance
and includes more and more manufacturers in all seg-
ments. It is also clear that some manufacturers depart
from the sustainability concept, at least as far as large
and pioneer investmants are concerned; for example,
Volkswagen was the leader by this index in 2002, but
at the bottom of the list in the past three years. 

The question is, however, how does “the sustainability
strategy affect the brand value“? We can prove that
there is a direct implication of the sustainability strat-
egy  and a holistic marketing concept upon the brand
position if we visit the web sites of the associations en-
gaged in measuring and assessing the brand positions
on the global market. Table 2 shows the trend in the
brand positioning of the car manufacturers in the 2001
to 2009 period as regards 100 best brands in the ob-
served years, and on the basis of the InterBrand data.

The methodology used by this consulting house con-
sists of the comparison between a) corporate earn-
ings; b) income the brand itself earns; and c) the
strength of the brand position, to obtain the brand
value in the end. 

Due to the holistic marketing concept and the sustain-
ability strategy, BMW managed to come from the 20th
position on the list in 2001 to the 13th position in 2007
and 2008, to finish in 2009 as the 15th on the list.

The InterBrand explains the BMW positioning in 2008
as follows: “BMW responded to an increased demand
by cleaner cars which are less expensive to drive, by
investing into the workshops which are more efficient
in (saving) expenses, such as the Efficient Dynamics
system ... The brand stresses the efficiency as a future,
with a promise that the satisfaction in driving will not

be endangered ...“. The BMW position, the fall from
the 13th to the 15th position among the 100 best
brands is explained in the following way: “BMW re-
mains relatively healthy, although its income has fall-
en by about 5% ... The Bavarian manufacturer contin-
ues the strategy of developing highly efficient cars that
promise satisfaction in driving and supplies the niches
with innovative vehicles, such as a large SUV vehicle
X6 ... Their innovative Efficient Dynamics concept
that includes the equipment such as the Brake Energy
Regeneration or the High Precision Injection proved
to be an impetus to a rise in sales to more than
1,000,000 vehicles worldwide. With their Connected
Drive concept, BMW introduced another future inno-
vation, by turning the automobile into a mobile com-
munication platform in order to increase safety, com-
fort and service quality. A large number of visits to the
BMW newly-built temple Welt (motor show) shows
that BMW continues to impress their customers.“  

According to InterBrand, Mercedes has not drastical-
ly lost its position either, falling from the 11th position
in 2008 to the 12th position in 2009, although Daimler
suffered a loss of ¡2.6 billion in 2009, while they end-
ed the year 2008 with a profit of ¡1.4 billion. Ê12Ë

On the other hand, Volkswagen is an example of a
manufacturer who did not want to invest large
amounts into the RI and the sustainability concept, so
in Figure 2 we can see that they fell from the 35th po-
sition in 2001 to the 55th position in 2009. It is, howev-
er, worth mentioning that Volkswahen’s brand Audi
moved from the 81st position in 2008 to the 65th posi-
tion in 2009, without investing significantly into RI nor
into sustainability concept. This is only a short-term
affair, though, and the trend will continue until the



moment when “stricter“ laws have been enacted, and,
on the other hand, as we have already stated, this
brand will, as a member of a “prospectively sustain-
able competitor“, certainly just adopt the technical so-
lutions of their competition and surpass any complica-
tions. The example of Honda, described as a “ sustain-
able follower“, is also interesting. Due to mainly the
sustainability concept, this manufacturer managed to
jump from the 20th position in 2008 to the 18th posi-
tion in 2009.

All the above-mentioned leads to a conclusion that
there is a direct implication of the sustainability strat-
egy and the holistic marketing upon the brand (trade
mark) position on a global level, on the example of
BMW at least. Despite the fact that InterBrand as-
signs highest rates and starts from the financial re-
sults, and then computes the brand value, in case of
Mercedes, i.e., Daimple and its loss in 2009, this
brand did not lose much in its positioning among the
100 most valuable brands, thanks to the sustainabili-
ty concept. On the contrary, Volkswagen, a manu-
gacturer that does not pay much attention to this
concept, experienced a serious fall in the last nine
years (Table 2).

On the other hand, disrespect of the sustainability
strategy may cause serious problems to the corpora-
tion (brand), both in the field of demand and in the
field of returns on investments for the owners. Thus
General Motors (GM) announced in 2010 that they
were discontinuing the production of their brand
Hummer, after the negotiations on the $150 million
worth takeover by the Chinese manufacturer
Sichuan Tnegzhong had failed. The reason the
Chinese manufacturer did not acquire Hummer are
most intriguing. Namely, the government of the
People’s Republic of China stopped the negotiations
with the explanation that the brand (Hummer) and
its products consume enormous quantities of fuel
(about 30 litres) at the moment the government pro-
motes a higher energy efficiency policy and the re-
ductions of emissions.

The sustainability concept is being gradually intro-
duced by the manufacturers who want to comply to
the future laws regulating the gas emissions, even in
situations when this procedure is opposite to their ma-
jor competitive advantage (performances) that used
to be essential in their positioning on the market. A
most characteristic example is Ferrari, who introduced
its first electrically driven product  at the Geneva
Motor Show, and also changed their brand red colour
into green for this model, so that the colour itself indi-
cated that this is an eco model.

4. Three-dimensional (3d) matrix

On the basis of all the above stated on the example of the
automobile industry we can conclude that it is wrong or
at least superficial to measure the contribution of the sus-
tainability strategy by comparing it exclusively with the
brand (trade mark) value or the financial and market re-
sults. 

It is for this reason that we need a triple approach which
will simultaneously measure the impact (contribution) of
three (3) factors upon the company, namely: 1) the sus-
tainability strategy (Z axis); 2) the brand value (Y axis);
and 3) the financial and market results (X axis). Such an
integral  simultaneous approach to the observations of
the impacts of these three factors upon the company is
presented in Figure 2, on the example of the business and
opportunities the automobile industry encounters.

Figure 2. Three-dimenzional (3D) matrix of the sustain-

ability strategy, brand value and financial and market
contributions to the company

In the presented matrix of the interrelations of the three
mentioned factors and the possible two conditions of
each of them, 8 factual positions (cubes) can be identi-
fied in which the company may find itself. Each cube
presents a strategic position of a condition. Each of these
eight (8) conditions will be explained in detail in this pa-
per.

Cube 1: Represents the first strategic position which is
extremely unfavourable and is not sustainable in a long
term.
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Figure 3: Strategic position (cube) 1 in the 3D matrix

The company observes only the margin of legal regula-
tions as regards “social responsibility“ and consequently
does not invest much into resources and RI. Due to low
investments, solid financial results are achieved in the
short term, however these results are not sustainable in
the long term.

The brand has a poor position and value as perceived by
the consumers, therefore  it is necessary that the compa-
ny should undertake steps to first move towards cube 5,
for a short-term period, and towards cubes 7 or 6 for a
long-term period, otherwise it may encounter serious
problems.

Cube 2: This is a rather rare strategic situation in busi-
ness practice, and means that the company’s brand value
is low (poor quality and services etc.), that there are no
significant investments into RI, hence the minimum of
legal redulations is barely satisfied. However, on the oth-
er hand, the company achieves good financial and mar-
ket results, even in the long term.

Figure 4: Strategic position (cube) 2 in the 3D matrix

This is possible only in case the company is under the
umbrella of the state protectionism and is thus given a
monopoly position on the market, so it does not fear ei-
ther competition or the possibility that the legal
reglations may be made stricter. The examples are the
manufacturers on the Russian Federation market, where
the state protects national manufacturers.

Cube 3: Presents a strategic position in which the compa-
ny invests significantly into RI, thus being ahead of the le-
gal regulations, but due to these large investments it
achieves poor financial results. Besides, the company is
working on some future solutions and pays little attention
to the brand value and its own image improvement.

Figure 5: Strategic position (cube) 3 in the 3D matrix

In such a situation the company should invest more into
a better positioning and brand value in order to move in-
to cube 7. An example of such a strategy is the Honda
business, although Table 2 shows that Honda has a high-
ly valuable brand, according to InterBrand. Such a state-
ment, however, cannot be universally accepted if we con-
sider only the automobile segment.

Cube 4: Presents a strategic position that means that the
manufacturer achieves good financial results with a larg-
er scope of production.

Figure 6: Strategic position (cube) 4 in the 3D matrix



The company invests large assets into RI and works
out the solutions with which it goes ahead of the legal
regulations, however, it has an “unfavourable“ reputa-
tion with the customers and has to devote itself to the
brand value and the quality of service, that is, to move
to cube 7 for a short time period, since due to larger
investments into quality, image and reputation it will
lose some of the profit. Thus conditions will emerge
that the company should move to cube 8 for a long-
term period. Citroen is one company that can repre-
sent such a strategic position.

Cube 5: This is a rather frequent strategic position in
terms that the company does not invest much into RI
and hence achieves good financial results in the short
term, however not in a long-term period, since in the
conditions of “stricter “ laws the company will find it-
self in problems.

Figure 7: Strategic position (cube) 5 in the 3D matrix

The company meets only the legal regulations, but,
contrary to cube 1, this company has a valuable brand,
therefore it must invest more into RI and move to
cube 7. This position can be identified in the business
operations of Porche, who introduced numerous tech-
nical solutions to reduce emissions in 2010, however,
still not enough to fully comply with the coming legal
provisions (130 g/km of CO2 in 2015).

Cube 6: This is a frequent state of affairs where the
company invests poorly into RI and therefore meets
only the minimum legal requirements for environ-
mental protection.

Figure 8: Strategic position (cube) 6 in the 3D matrix

The company is not much interested in investing signifi-
cantly into RI since it earns good financial results imple-
menting a strategy of scope, and the company brand is al-
so well positioned with the customers. The company may
move to cube 7 for a short-term period, due to invest-
ments into RI (i.e., copying successful solutions worked
out by the competition), and then it can move to cube 8
for a long-term period. Moving to cube 7, however,
means larger investments into RI, which would cause a
fall in the financial results, therefore it is unlikely that
companies will opt for such a step. They will rather copy
from the competition and remain on the edge of the le-
gal regulations (i.e., in cube 6). The clearest example is
the behaviour of Volkswagen.

Cube 7: This is a situation where the company invests
large assets and resources into RI and thus goes ahead of
the legal regulations, however, this significantly burdens
its financial results.

Figure 9: Strategic position (cube) 7 in the 3D matrix

The company has a valuable brand and a necessary so-
lution is that it should increase its market share and
thus achieve better financial results, i.e., a move to cube
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8. The examples of such a position can be found in the
business operations and the strategic positioning of
BMW and Daimler (Mercedes). It must, however, be
clear that these companies are forced to invest largely
into RI, otherwise they could encounter the problems
similar to those Porche has.

Cube 8: This is an ideal, but a most risky position. The
company has a highly valuable brand and invests large
assets and resources into the sustainability strategy, i.e.,
into RI. 

Figure 10: Strategic position (cube) 8 in the 3D matrix

The company achieves good financial results supplying
a large market. This strategic position, however, car-
ries a great risk in case of fall in global demand, when
the high costs of supplying the large market and the
high investments into RI will  burden the financial re-
sults and threaten to bring the company to the verge of
collapse. The example that ideally reflects thus strate-
gic position is that of the Japanese Toyota who ended
the business year 2008 with a loss of $4.41 billion, due
to a fall in demand, to earn US $2.344 billion by the
end of the fiscal 1020 (April 2009 till March 2010). Ê13Ë

5. Conclusion

Regardless of the temporary disagreements as to the cru-
cial international treaty on the reduction of gases emis-
sion, but also as regards a large number of other issues
crucial to the environment, it is certain that we will reach
a period of consensus and adopt stricter regulations, if
not in the countries that “hinder“ the treaty (the USA
and others who did not sign the Kyoto Treaty or the
countries that block new climate negotiations), then
among the member states of the European Union.

As information reaches the prospective consumer faster
and faster, due to the use of the modern ways of commu-
nication, the corporate success will increasingly be di-

rectly related to the corporate responsibility to the envi-
ronment. The automobile industry is the first to be af-
fected by both the stricter legal provisions and the keen-
er consumer awareness, however, it will be additionally
exposed to the impacts of the oil market and the activi-
ties of the competition. In such an environment the auto-
mobile industry has to take into consideration a near and
turbulent future, either by investing into RI or by copy-
ing successfully implemented solutions.

The automovile industry, however, has to become a more
responsible “citizen of the global society“ by implement-
ing a concept of holistic marketing and the pertaining so-
cially responsible marketing, with a well defined and suc-
cessfully implemented sustainability strategy.

In the given circumstances, the holistic marketing ap-
proach and the sustainability strategy can help the auto-
sector, but also any other organization, to differentiate
from the competition and meet these stricter regulations
readily, retaining all its qualities in the consumers’ per-
ception. With an adequate implementation of marketing
tools, the company can employ the sustainability strate-
gy and the socially responsible marketing concept to
achieve key competitive advantage.

The sustainability strategy also imposes a tremendous
risk on financial indicators as a basic, although not the
only goal the company pursues. The said strategy
means ample investments into RI that, on the other
hand, impose a necessity that a marketing sector en-
sure that the company can serve as large a market as
possible and thus make way for a further success of
the company. Hence the sustainability strategy and
the holistic marketing approach in the segments such
as automobile industry carry an enormous risk in case
the demand for these products falls. This happened to
Daimler and Toyota in 2009, and almost happened to
BMW who ended the year 2009 with a modest ¡210
million net profit.

The implementation of the sustainabiity strategy and
the holistic marketing approach resulted into signifi-
cant savings in manufacturing and succeeded increas-
ing both the corporate reputation and the reputation
with the consumers. Contrary to these, the failure to
implement the sustainability strategy may bring the
manufacturer into a position that his brand is no more
profitable and that it has to be cancelled, as was the
case of the GM’s brand, Hummer.

It is for this reason that a simultaneous measuring and
tracking the implications and contributions present in
the interactions of the factors of the sustainability strat-
egy, the brand value, and the financial and market re-



sults are necessary. In this interaction and the results of
the above-mentioned factors the company has to find
the position that would be most suitable and really sus-
tainable in a long-term period, and it was but the aim of
this paper to prove that the “Three-dimensional (3D)
contribution matrix of sustainability strategy, brand
value and the financial and market results in the auto-
mobile industry“ may be implemented as a useful tool
for that purpose. The matrix described may also be im-
plemented in numerous other sectors that are confront-
ed by strict legal regulations in relation with environ-
mental protection.
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Introduction

Knowledge management deals as much with people and
how they acquire, exchange and disseminate knowledge
as with information technology and New Media.

New Media and Learning 2.0 approaches can be used as
a means to increase academic achievement. Web 2.0
supplies learners and teachers with a wide variety of di-
dactical and methodological tools that can be fitted to
their respective learning objectives and individual needs
with a positive effect on their performance and achieve-
ment. Research evidence suggests that Learning 2.0
strategies can be used successfully to enhance individual
motivation, improve learner participation and foster so-
cial and learning skills. They can further contribute to
the development of higher order cognitive skills like re-
flection and meta-cognition, increase self-directed
learning skills and enable individuals to better develop
and realise their personal potential.

Web 2.0 more engaging and playful approaches, pro-
vides new formats for creative expression, and encour-
ages learners to experiment with different, innovative,
ways of articulating (decoding) their thoughts and
ideas. The Learning 2.0 landscape itself is also shaped
by experimentation, collaboration and empowerment,
allowing learners and teachers to discover new ways of
actively and creatively developing their individual
competences.

Why should the notion of incorporating New Media and
interacting with for example socially distributed and
user-created videos (e.g. from www.youtube.com) be
important within education? In what ways has the rapid
development of digital technologies associated with the

terms New Media and Web 2.0 and their use in educa-
tion enabled individuals to interact differently within ex-
isting and new ecologies of learning? How can we as ed-
ucators engage with New Media possibilities presented
by websites such as YouTube?

1. Knowledge management 

Knowledge management is “any process or practice of
creating, acquiring, capturing, sharing and using knowl-
edge, wherever it resides, to enhance learning and per-
formance in organizations” (Scarborough et al, 1999).
They suggest that it focuses on the development of firm-
specific knowledge and skills that are the result of orga-
nizational learning processes. Knowledge management
is concerned with both stocks and flows of knowledge.
Stocks included expertise and encoded knowledge in
computer systems. Flows represent the ways in which
knowledge is transferred from people to people or from
people to a knowledge database. Knowledge manage-
ment has also been defined by Tan (2000) as: ‘The
process of systematically and actively managing and
leveraging the stores of knowledge in an organization’. 
Knowledge management involves transforming knowl-
edge resources by identifying relevant information and
then disseminating it so that learning can take place.
Knowledge management strategies promote the sharing
of knowledge by linking people with people, and by
linking them to information so that they learn from doc-
umented experiences. 

Knowledge can be stored in databanks and found in
presentations, reports, libraries, policy documents and
manuals. It can be moved around the organization
through information systems and by traditional methods
such as meetings, workshops, courses, “master classes”,
written publications, videos. The Internet provides an
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additional and very effective medium for creating, shar-
ing, communicating knowledge.1

Since 2003, the Internet has seen impressive growth in
end user-driven applications such as blogs, podcasts,
wikis, social networking websites, search engines, auc-
tion websites, games, Voice over IP and peer-to-peer
services. Together, they are referred to as social comput-
ing (or “Web 2.0”), as they exploit the Internet’s connec-
tivity to support the networking of people and content.
The user is an integral part and co-producer of all the el-
ements of the service delivered, whether it be content
(blog, wikis, Flickr), taste/emotion (Amazon,
de.li.cious), goods (eBay), contacts (MySpace), rele-
vance (Google pagerank), reputation/feedback (eBay,
TripAdvisor), storage/server capacity (P2P), connectiv-
ity (wifi sharing, mesh networks) or intelligence (busi-
ness social computing).2

2. New media

New Media is a buzz word that refers broadly to an
emerging convergence of digital communications tech-
nologies within co-creative online social spaces. A con-
sideration of the term “New Media” can also be framed
within a contrast to “old media”. Old media defined as
incorporating forms of communication priorto the digi-
tal world such as radio, television and printed material
and being predominantly linear in nature.

The term New Media has also become to a degree a
catch-all phrase and as such is defined within the context
of this paper to be inclusive of two consistent character-
istics. Uniquely individualized information that can si-
multaneously be delivered or displayed to a potentially
infinite number of people, and, all authors involved (e.g.
publishers, broadcasters, students, educators, con-
sumers) share equal or reciprocal control over content.
Also noted as central to a P. Duffy consideration of the
term New Media is that it is often associated with and
considered to be a superset of emerging technologies re-
lating to Web 2.0.

2.1 Web 2.0

Web 2.0., a phrase coined by O’Reilly Media in 2003,
refers to a perceived second generation of web-based in-
teractions, applications and communities. It is consid-
ered to be inclusive of a shift from a World Wide Web
that is “read only” to a Web that is being described as the

“Read Write Web” (Gillmor, 2007). Instead of content
that was for the most part static, we are now seeing the
ability by users to remix content in different ways, in or-
der to suit contextual needs. The Web is evolving to be-
come more like an area for social and idea networking.
Students negotiate meanings and connections within
Web 2.0 social spaces or idea networks, exchanges bits
of content (media), creating new content, and collabo-
rating in new ways in the individual and authentic cre-
ation of New Media.

In summary, O’Reilly (2005) states that, .Web 2.0.
stands for the idea that  the Internet is evolving from a
collection of static pages into a vehicle for software serv-
ices, especially those that foster self-publishing, partici-
pation, and collaboration.3

“Web 2.0” refers to the range of digital applications that
enable interaction, collaboration and sharing between
users. These digital applications are used for blogging,
podcasting, collaborative content (e.g. wikis), social net-
working (e.g. MySpace, Facebook), multimedia sharing
(e.g. Flickr, YouTube), social tagging (e.g. Deli.cio.us)
and social gaming (e.g. Second Life) (cf. Pascu, 2008).

Asian countries lead in the usage of social computing
with more than 50% of Internet users across all applica-
tions, followed by the US (with about 30% of Internet
users) and Europe (with about 20-25%). Creation, use
and adoption of social computing applications have been
growing strongly since 2003. However, growth has
slowed down lately, indicating that the diffusion of social
computing is entering the maturity phase. (Pascu, 2008)

“Web 2.0” applications allow users to communicate and
collaborate in diverse ways and in a variety of media,
which also helps learners to act together and build
knowledge bases that fit their specific needs (cf. Owen
et al., 2006). The following applications are the most rel-
evant for learning.

2.2 Social Networking Services

Social Networking Services. Social networking services
can be broadly defined as internet- or mobile device-
based social spaces, designed to facilitate communica-
tion, collaboration and content sharing across networks
of contacts (Childnet International, 2008; Cachia, 2008).
They enable users to connect to friends and colleagues,
send mails and instant messages, blog, meet new people
and post personal information profiles, which may com-
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prise blogs, photos, videos, images, and audio content
(OECD, 2007; Cachia, 2008). Prominent examples of
social networking services include:

Facebook and MySpace
(for social networking/socialising), 
LinkedIn (for professionalnetworking), and 
Elgg2 (for knowledge accretion and learning). 

Social networking systems allow users to describe them-
selves and their interests, connect and communicate
with others, and set up groups on dedicated topics.

In October 2007, there were over 250 million profiles on
social networking sites. On amonthly basis, using social
networking sites is the third most popular online activity
in Europe (Pascu, 2008). Recent surveys in the US found
that 55% of US online teens have created personal pro-
files online, and 55% have used social networkingsites
like MySpace or Facebook; 9-17 year-olds reported
spending almost as much time on social networking sites
and other websites as they do watching television (9
compared to 10 hours per week) (Attwell, 2007; Childnet
International, 2008). Interestingly, the findings indicate
that educationrelated topics are the most commonly dis-
cussed, with 60% of the young people surveyed talking
about education-related topics and 50% discussing their
schoolwork (Childnet International, 2008).

Blogs. “Weblogs” or “blogs”, a term coined by Jorn
Barger in 1997, are online public writing environments,
which enable a single author or a group of authors to
write and publicly display articles (called posts), which
are listed in reversed chronological order (Ellison &
Wu, 2008; Anderson, 2007). Depending on the author’s
wishes, blogs can include visual, audio and video con-
tent, as well as features such as links to other blogs, in-
formation about the author, and comments from read-
ers (Ellison & Wu, 2008; OECD, 2007). The large num-
ber of people engaged in blogging has given rise to its
own term – blogosphere – to express the sense of a
whole ‘world’ of bloggers operating in their own envi-
ronment (Anderson, 2007). For searching within the bl-
ogosphere, an array of blog and RSS search services
have appeared, with different foci depending on user
needs and information architecture (Alexander, 2006). 

Wikis. A wiki is a website that allows users to collabora-
tively add, remove and otherwise edit and change con-
tent, usually text (Owen et al., 2006; OECD, 2007). The
most prominent example of a wiki is Wikipedia, a col-
laboratively - created online encyclopaedia. Since its
creation in 2001, Wikipedia has grown rapidly into one
of the largest reference websites, attracting at least 684
million visitors yearly by 2008. There are more than

75,000 active contributors working on more than
10,000,000 articles in more than 250 languages. The
English version of Wikipedia is the biggest, with
2,573,854 articles  in October 2008.27.4

Tagging and social bookmarking

Tagging and social bookmarking. A tag is a keyword
that is added to a digital object (e.g. a website, picture or
video clip) to describe it, but not as part of a formal clas-
sification system. One of the first large - scale applica-
tions of tagging was seen with the introduction of
Joshua Schacter’s del.icio.us website, which launched
the ‘social bookmarking’phenomenon.

Social bookmarking systems share a number of common
features (Millen et al., 2005): They allow users to create
lists of ‘bookmarks’ or ‘favourites’, to store these central-
ly on a remote service (rather than within the client
browser) and to share them with other users of the system
(the ‘social’ aspect). These bookmarks can also be tagged
with keywords, and an important difference from the
‘folder’- based categorisation used in traditional, browser-
based bookmark lists is that a bookmark can belong in
more than one category. Using tags, a photo of a tree
could be categorised with both ‘tree’ and ‘larch’, for ex-
ample.5 This process of organising information through
user-generated tags has become known as ‘folksonomy’.

The types of content that can be tagged vary from: 
blogs (Technorati); 
books (Amazon);  
pictures (Flickr);
podcasts (Odeo);    
videos (YouTube), to even tagging of tags 
(Pascu, 2008; Anderson, 2007).

Different social bookmarking sites encourage differ-
ent uses: some sites encourage more playful and per-
sonal tagging, for example Flickr, the phototagging
site; while others afford a more deliberate style of tag-
ging with a very clear idea of a specific audience, such
as the academic sites Connotea or CiteULike (Owen
et al., 2006; Vuorikari, 2007).

Media Sharing Services

Media Sharing Services. Media sharing devices store
user-contributed media, and allow users to search for
and display content. Examples include: 

4   Redecer. C., et al. (2009), Learning 2.0:The Impact of Web 2.0
Innovationson Education and Training in Europe, Luxembourg:  
Office for Official Publications of the European Communities, p
19 -20
5 Anderson. P., JISC Technology and Standards Watch, Feb.
2007, p 10 
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Flickr (photos);
iTunes (podcasts and vodcasts);
Slideshare (presentations);
DeviantArt (art work);
Scribd (documents) and
YouTube (video).

Posting photographs online is one of the most popular
online content creation activities, driven by increasing
popularity of digital cameras and mobiles with cameras.
More than 1 billion photos (1 million updated daily) are
uploaded in photo sites. Social tagging is rising and mil-
lions of photos have been tagged in Flickr (1 million tags
are added per week in Flickr) (Pascu, 2008).6

Podcasts and Vodcasts. Podcasts are audio recordings,
usually in MP3 format, of talks, interviews and lectures,
which can be played either on a desktop computer or on
a wide range of handheld MP3 devices7( example -
http://www.eslpod.com/website/index_new.html), while
vodcast are online delivery of video (example -
http://www.vodcasts.tv/vc.php).8

Podcasting allows listeners to conveniently keep up-to-
date with recent audio or video content; vodcasts are
video versions of podcasts (online delivery of video).
The estimated number of podcasts in 2007 was over
100,000, when only three years earlier, there had been
fewer than 10,000 (Pascu, 2008). Apple iTunes hosted
over 82,000 podcasts in 2006, representing a 10 fold in-
crease from 2005 (Pascu, 2008; OECD, 2007). 

Mobile-casting, i.e. receiving video and audio podcasts
on mobile phones, is expected to develop rapidly
(OECD, 2007). Compared to other social computing
services, however, podcasting is less popular: only
around 2% of Internet users in Europe used it in 2007
(Pascu, 2008).9

Slideshare (presentations), http://www.slideshare.net/
allow us to upload and share your PowerPoint &
Keynote presentations, Word & PDF documents on
SlideShare.10

DeviantArt (art work), http://www.deviantart.com/ is an
online community showcasing various forms of user-
made artwork.11

Scribd (documents), http://www.scribd.com/ is a docu-
ment - sharing website which allows users to post docu-
ments of various formats, and embed them into a web
page using its iPaper format. Scribd currently has more
than 50 million monthly users and more than 50,000
documents are uploaded daily. All major document
types can be formatted into iPaper including Word docs,
PowerPoint presentations, PDFs, OpenOffice docu-
ments, and PostScript files.12

3. You tube

There were an estimated 42.5 million videos on
YouTube, 3 million on Yahoo Video, and around 2 mil-
lion on Google Video and MySpace in 2007. In June
2006, 2.5 billion videos were watchedon YouTube, and
more than 65,000 videos were uploaded daily. 

Online video “consumption” (either streaming and
downloading) is one of the most popular online activi-
ties worldwide, besides photo-sharing. In Europe, 1 in 3
French people visited a video-sharing website in 2006.
Some 70% of the online population downloads video
streams, the majority of which, however, comprise pro-
fessionally produced videos. Below 1% of the visits to
popular video sharing sites result in content creation;
only some 0.16 % of visits to YouTube are from “those
creative people uploading their videos”.13

YouTube is a popular video sharing website where users
can upload, view, and share video clips. Videos can be
rated, and the average rating and the number of times a
video has been watched are both displayed. YouTube
has become an enormously popular form of web 2.0
New Media. A recent article in Wired cites an average
of 65,000 uploads and 100 million videos viewed per day
on YouTube (Godwin-Jones, 2007). The article ex-
plores some examples of the wide variety of video con-
tent available on the site and searching through the site
will provide ample examples of that diversity.14 You

6 Redecer. C., et al. (2009), Learning 2.0:The Impact of Web 2.0 Innovationson Education and Training in Europe, Luxembourg:  
Office for Official Publications of the European Communities, p 21

7 Anderson. P, JISC Technology and Standards Watch, Feb. 2007, p 10 
8 Anderson. P, JISC Technology and Standards Watch, Feb. 2007, p 10
9 Redecer. C., et al. (2009), Learning 2.0:The Impact of Web 2.0 Innovationson Education and Training in Europe, Luxembourg:  

Office for Official Publications of the European Communities, p 21
10 Slideshere, Retrieved April 15, 2010 from: http://www.slideshare.net/
11 Deviantart, Retrieved April 15, 2010 from:http://www.deviantart.com/
12Scribd, Retrieved April 15, 2010 from: http://www.scribd.com/
13 Redecer. C., et al. (2009), Learning 2.0:The Impact of Web 2.0 Innovationson Education and Training in Europe, Luxembourg:  

Office for Official Publications of the European Communities, p 21
14 Kwan. R., et al. (2008), Enhancing LearningThrough Technology, Research on Emerging Technologies and Pedagogies, London:  

World Scientific Publishing Co. Pte. Ltd., p 33/35
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Tube base is broad in age range, 18-55. 51% of users go
to YouTube weekly or more often, and 52 percent of 18-
34 year-olds share videos often with friends and col-
leagues (YouTube Fact Sheet).15

Using YouTube

Video can be a powerful educational and  motivational
tool. However, a great deal of the medium’s power lies
not in itself but in how it is used. Video is not an end in
itself but a means toward achieving learning goals and
objectives. Effective instructional video is not televi-
sion-to-student instruction but rather teacher-to-student
instruction, with video as a vehicle for discovery. 

YouTube is increasingly being used by educators as a
pedagogic resource for everything from newsworthy
events from around the world to “slice-of-life” videos
used to teach students within an ESL (English as a
Second Language) course. From instructional videos to
an online space to share student authored New Media.16

Example and illustration:

Many higher education institutions are embracing so-
cial networking services to present their institution to
society and to connect with current and prospective
learners.17 In December 2008, there were 1,360 univer-
sity channels on YouTube and many learning-related
topic groups.18

The University of California, Berkley, USA, was the
first to make full course lectures freely available through
YouTube. It runs its own channel as a YouTube partner
and provides over 500 video lessons (hours of content),19

like in iTunes.20

In addition, on You Tube exist edu channels from dif-
ferent University21, and, if  FON (Sumorg 2010) have
channel on You Tube, then we could record and share
our presentation (video) on You Tube, with three sim-
ple steps using Camtasi Studio22 (with Bluetooth head-
set connections).23

Record
Edit 
Share24, or in the future, production of HD lessons
in full HD format and designing of a system for
broadcasting over network distribution from
youngest Microsoft system engineer Marko
Calasan. 25

Conclusion

Like the early days of the Internet, there is an optimism
driving experimentation and exploration across the
learning associated with terms like, “New Media”, and
“Web 2.0”. New Media presents educators with shifting
frames of reference to consider in relation to teaching
and learning. Students and educators now have access to
a ubiquitous learning environment where its possible to
search for, locate, and quickly access elements of learn-
ing that address immediate needs. It is possible to use
the New Media to construct and organize personalized,
unique interactions with an educational context. 

The instructional design and content elements that form
a learning must ideally be dynamic and interdependent.
The learning environment should enable instructional
elements designed as small, highly relevant content ob-
jects to be dynamically reorganized into a variety of
pedagogical models. This dynamic reorganization of
content into different pedagogical models creates a
learning system adaptive and personalized to varying
student needs. 

YouTube is not necessary for good teaching. Within an
examination of New Media sites such as YouTube and
the discourses that frame their use educators should
consider: how do we engage with these technologies,
and, how do we teach students to think critically about
their potential uses? How do video sharing sites such as
YouTube reshape our participation in and out of the
classroom? Such questions, of course, do not have sim-
ple answers. Suggested is that educators need to go be-
yond treating video sharing sites as only virtual libraries
and instead emphasize the features more aligned with

15 YouTube Fact Sheet, Retrieved April 15, 2010 from: http://www.youtube.com/t/fact_sheet
16 Kwan. R., et al. (2008), Enhancing LearningThrough Technology, Research on Emerging Technologies and Pedagogies, London:  

World Scientific Publishing Co. Pte. Ltd., p 33/35
17 Barkley,The University of California, Retrieved April 15, 2010 from: http://berkeley.edu/
18 Redecer. C., et al. (2009), Learning 2.0:The Impact of Web 2.0 Innovationson Education and Training in Europe, Luxembourg:  

Office for Official Publications of the European Communities, p 21
19Barkley,The University of California, Retrieved April 15, 2010 from: http://berkeley.edu/
20 Barkley on iTunes Retrieved April 15, 2010 from: http://itunes.berkeley.edu/
21 You Tube Edu, Retrieved April 15, 2010 from: http://www.youtube.com/channels?s=ytedu_mv
22 TechSmith, Camtasia Studio product tour Retrieved April 15, 2010 from: http://www.techsmith.com/camtasia/features.asp
23 ‘Bluetooth’ is a proprietary open wireless technology standard for exchanging data over short distances (using short length radio waves)
from fixed and mobile devices
24 TechSmith, Camtasia Studio product tour Retrieved April 15, 2010 from: http://www.techsmith.com/camtasia/features.asp
25 Future trends http://www.youtube.com/watch?v=bEDK00vydik&feature=player_embedded
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social interactivity and participation irrespective of
place or time. To advocate sharing and discussion of
comments, video responses to existing content, flexible
possibilities for collaborative assessment and other pos-
sibilities of media sharing knowledge and collaboration.
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1. Introductory notes

The prevailing attitude in both the financial theory
and practice is that the changes in the share prices are
among the most reliable indicators of the actual value
of the company. Simultaneously, the managers are be-
lieved not to be in a position to affect the share price
to any significant extent, that is, that the share price is
determined exclusively by the general economic con-
ditions and the investors’ expectations. Some studies
find that managers can affect only 25 percent of the
share price, while 70-80 percent is under the impact of
the macroeconomic, industry branch and other factors
the managers cannot affect Ê15Ë. The fact is, however,
that in the same conditions, different companies
achieve different results, reflected in different per-
centage changes in the share prices, as well as that in-
vestors do not invest only into promising industries,
but also into promising companies with a good man-
agement. A number of studies have found that the in-
vestors in the U.S.A. and the UK are willing to pay up
to 18% more for the shares of the companies with  re-
liable management, rather than for the shares of the
companies with similar performances, but with a weak
corporate management Ê4Ë. Similar findings were ob-
tained in the developing countries, where the in-
vestors are ready to pay 20-40% more for the shares
with a good corporate management Ê2Ë. 

Modigliani and Miller studied the impact of managers
upon the share prices. They have found that the mar-
ket value of the company is affected by six factors, two
of which are beyond the managers’ control. Managers
can only partially affect the cost of capital, primarily
the desired shareholder return rate, as well as the
lenght of the term in which the shareholders expect to
achieve above average returns. The following four fac-
tors are under the exclusive impact of managers:  

1. Financial structure, i.e., the amount of financial
indebtedness;

2. Capital expenses;
3. Net operating profit after taxes or NOPAT;
4. Returns rate to new investments Ê15Ë.

Especially important is the last factor, since together
with the amount of new investments, it determines the
prospective capacity of the company to create value.

If the assumption that managers affect the share prices
by their decisions on the organizational structure, rais-
ing and using the capital is accepted as correct, what re-
mains to be solved is the assessment of the value whose
creation the management contributed to. The measure
of the management success is the extent to which it
manages to prosper better than its competition  in the
conditions of prosperity, or decline less than its compe-
tition in the conditions of recession. As the market (ex-
ternal) estimations of managers’ activities are general-
ly an underlying factor in the system of management
rewards and bonuses and an important factor that con-
ditions the managerial structure, several external value
measures have been developed over time.

2. Market value added

The market value added, or the MVA for short, is a
measure that was developed and registered as a trade
mark by the Stern Stewart & Co. The MVA is the dif-
ference between the market value of the company and
the book value of the capital invested into the compa-
ny, and is calculated using the following model:
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The MVA allows for the assessment of the effects the
management of the company achieves investing the
capital it is entrusted. The positive side of this measure
points to the fact that the management has succeeded in
creating value for the shareholders. The negative side
of the MVA leads to a conclusion that the management
made investments that caused value destruction.

If the company raises capital by issuing bonds and
shares to trade on the stock exchange, then the market
value of the company equals the sum of the market val-
ues of the issued securities. The market value of the is-
sued securities is defined as the output of price multi-
plied by  the number of securities of a certain type. The
company’s market value can also be established imple-
menting the method of discounted free cash flow, using
the corresponding rate of the investment criterion (e.g.,
cost of capital) as a discount rate. Since the market val-
ue of the borrowed capital in practice generally approx-
imates its book value, the following method can also be
implemented to establish the MVA:

As to the invested capital, it is generally defined as a
sum of financial assets obtained from a variety of exter-
nal sources, as well as by the profit accumulation, for
the purpose of investing into further business opera-
tions of the company. The full amount of capital is tak-
en into account, regardless of when it was obtained,
that is, the entire capital since the moment the compa-
ny was started. In practice, the value of the capital in-
vested is calculated on the basis of the accounting data
that rarely, except when the company is being estab-
lished, display a really invested capital. The reasons for
this departure from economic reality should be sought
in accounting conventions, especially in the principles
of historical expenses and realization.

The MVA is often said to be a reliable measure of the
shareholder value created, as it takes into account the
market estimation of the effectiveness of the manage-
ment in the resources use, as well as the estimate of the
success the management has in the long-term position-
ing of the company. Some research shows that the
MVA approximates to the value that would be deter-
mined implementing the net present value method Ê16Ë.
It is therefore believed that managers, whose rewards
and bonuses depend on the MVA value, are not much
in favour of deciding upon operations with a negative
net present value. As it measures the value in absolute
monetary units, the MVA takes into account the differ-
ences in the amounts of the capital invested, i.e., the
fact that larger capital generates more value. 

The criticism that is usually directed to the MVA is re-
lated to its feature of the absolute measure of value
from the moment the company is established. Alistair
Blair described this problem in the following way: “The
MVA takes into account the historical and now irrele-
vant results, combined with the results of the previous
year and the today’s hopes or disappointments, mutual-
ly expressed in the current share price. The fact is that
we are interested solely in the current achievements, or,
more precisely, time-defined, for the achievements
from the moment the presently ruling management
took office in the company Êaccording to 1, p.860Ë“. This
statement can be interpreted as a request that the MVA
be converted into a measure to assess the achievement
not from the moment the company was started, but
over a given time, in order to identify the contribution
of the current management to the shareholder value
creation.

Close to the previous criticism  is the fact that the MVA
is a relevant information only for those shareholders
who bought the stocks when the company was estab-
lished. The investors who buy the stocks later, on the
primary or secondary markets, earn the MVA only
from the moment they invest.  Some studies have
shown that half of the shares of an average company
change their owners every second year, and that only 3
percent investors hold their shares for a period longer
than 10 years. Hence we can maintain that each share-
holder have their own MVA, while the MVA calcula-
tion for the shareholders who bought their shares on
several occasions remains a specific problem to be
solved. It is for this reason that we cannot talk about the
MVA adequate for all shareholders Ê9Ë.

The MVA is an important external measure to assess
the performance of the whole company and the value
of the past and the intended investments, however, it is
not really useful in everyday business-decision making
and long-term planning. Since it is only the company
that can issue stocks, the MVA cannot be calculated on
the level of divisions, business units or production lines;
hence it is difficult to directly affect its increase. For the
purpose of daily running the company to maximize the
MVA, the managers must therefore rely on internal
measures of value. The internal measure, found by nu-
merous studies to be in strong correlation with MVA, is
the economic value added, shortened as EVA Ê13Ë. In
the Stern Stewart & Company they maintain that the
MVA is equal to the present value of all the future
EVAs, namely:

MVA = Market value 
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Starting from the formulae 1 and 3, it is clear that the
market value of the company may be maximized if the
present value of the future EVA is maximized, which
can be seen in the following formula:The first research

into the correlation between the EVA and the MVA
was conducted by the Stern Stewart Company analysts
in 1989, on a sample of 613 companies from the list of
1000 most successful companies in the U.S.A. They
found that the correlation degree between the EVA
and the MVA for the companies with a positive EVA
was very high, whereas for the companies with a nega-
tive EVA the correlation  was weak. Stewart attempted
to explain the weak correlation in the companies with a
negative EVA by the fact that the market share price
reflects at least the net value of the assets, regardless of
the company’s returns (namely, the market value of the
company does not fall significantly below its book val-
ue, except in cases of serious problems in business) Ê5Ë. 

Numerous studies, however, pointed to a much higher
degree of correlation between the MVA and the ac-
counting indicators such as the rate of return on busi-
ness assets,business profit , and NOPAT Ê13Ë. Thus
Kramer and Pushner conducted a performance analysis
of 1000 companies on the Stern Stewart list and found
that the changes and the level of the MVA are defined
by the level and changes of the NOPAT to a much larg-
er extent compared to that of the EVA. On this same
sample Dodd and Chen found a 20% correlation be-
tween the MVA and the EVA, however a significantly
greater between the MVA and the ROA (25%) Ê5Ë.

Two weaknesses of the MVA are frequently pointed
out:

1. The MVA does not take into account the cost of
capital, that is, the opportunity to employ the cap-
ital with a more favourable investment MVA/risk
ratio. It is likely that a company with a positive
MVA achieves the rate of returns on investments
lower that the cost of capital, i.e., that the market
value of the company covers the value of the in-
vested capital, but not the cost of that capital.

2. The MVA does not take into account  the impact
of the dividend policy upon the shareholder wel-
fare. Between two companies that achieved the
same amount of MVA, the one that pays the divi-
dends regularly contributes to the shareholder val-
ue to a greater extent.

One way to surpass these problems is to compute the
excess returns (ER) using the following formula:  

The created value is equal to the present value of all
money inflows the shareholders achieved (e.g., divi-
dends), accrued for the current market share value. The
expected value represents the present value of the ini-
tial and all the subsequent investments into the compa-
ny. The discount rate is taken to be the investment cri-
terion rate for a respective risk class. Hence the ER
takes into account the possibility that the shareholders
may have invested not only the invested capital, but al-
so the dividend, into some other alternative and
achieve the rate of returns larger than the one provided
by the company. A lower than zero ER indicates that
the company failed to achieve the minimum rate of re-
turn, i.e., that it destroyed the shareholder value.

3. M/B RATIO

The relationship between the market and the book val-
ues, market-to-book ratio (MBR) follows the MVA.
While the MVA is an absolute expression of the value
created, established as a difference between the market
and the book value of the company (capital), the MBR
is an indicator that measures the created value in a rel-
ative way, using the same inputs. The MBR is most fre-
quently computted using the following formula:

Similarly to the formula used to compute the MVA and
due to the assumprion that the market value of the bor-
rowed capital approximates its book value, the MBR can
in practice be computed using the following formula:

Regardless of the formula employed, this indicator is
considered to be the expression of the market estima-
tion of the company prospects, namely, the managers
achievement on the value creation plan. Higher than 1
ratio (a positive MVA) indicates that the market esti-
mates the company’s capability to create shareholder
value positively.

Although both MVA and MBR employ the same in-
puts, these measures can be differently ranked in com-
panies from the pont ov view of their contribution to
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value creation. The MVA expresses the value in its ab-
solute amount, therefore it is likely that larger compa-
nies, or the companies that invested larger capital, will
be at the top of the list of value creators. It is for this
reason that the MVA is usually said to be under the im-
pact of the company size to a larger extent than under
the impact of its capacity to create value, and therefore
an unbiased comparison of companies of different size
is extremely difficult. Pointing out that the MVA does
not take into account a systematic correlation between
the investments and the created value, Keef and Roush
listed examples of small investments that resulted into
creating large amounts of value created (Microsoft,
Dell Computers), but also large investments with a
meagre effect (General Motors, Ford). On the list of
the greatest value creators (measured by the MVA lev-
el) of the Fortune magazine 1998, the Dell Company
ranked as only 42nd, although their MBR amounted
the unbelievable 50 ($25.7 billion MVA, created by in-
vesting $0.5 billion) Ê9Ë.

As the value is expressed in the form of the rate of re-
turns and is not under the impact of the amount of the
capital invested, it happens that the MBR ranks larger
companies rather low, despite their creating large
amounts of the MVA. This happens because the MBR
shows how much value the company created per unit of
invested capital, therefore it is possible that the compa-
nies with a  larger amount of invested capital show a
lower return per unit. This way of expressing value
solves the problem of comparing the companies of dif-
ferent sizes, however, it raises another type of prob-
lems. The problem with the MBR may arise in its im-
plementation in performance measuring and in defin-
ing objectives, as it may happen that projects whose net
present value is positive be rejected, only because they
reduce the average MBR of the company.

The financial theory often stresses the correlation be-
tween the the MBR and the ROE (rate of returns on
equity). Consequently, the MBR can be calculated in
the following way:

where ke = the cost of equity, and  g = the anticipated
growth rate of the company (profits and/or dividends).
It follows from the formula 8 that the MBR will in-
crease with the growth of ROE and the anticipated
growth rate, or decrease with the growth of the business
operation risk expressed in ke. It is also clear that the
MBR grows when the ROE is bigger than ke (a positive
range of returns upon the invested equity) as the share
prices are expected to rise in such situations. This
means that the MBR rises when a company with a pos-

itive range of returns on equity grows. Namely, in order
that the MBR be higher than 1, the management should
invest on a return rate higher than the cost of capital.

The correlation between the MBR and the P/E ratio is
also stressed, which is evident in the following formula:

The MBR can be expected to rise with the rise of the
ROE and the P/E ratios. It is interesting that Fama and
French have found that the companies with lower MBR
values earned higher returns (dividends and capital gain)
to shareholders, and vice versa Ê8, p.99Ë. The research
that earlier pointed to a high degree of correlation be-
tween the MVA and EVA, also revealed a high level of
correlation between the MBR and the EVA Ê3, pp. 671-
672Ë. This is not unusual if we have in mind that the
MVA and the MBR, although they rank companies dif-
ferently as regards their capacity to create value, mark
these same companies as creators or destructors of value. 

Above mentioned are a number of theoretical and in
practice partially proven views as regards the power of
the MBR to create value, or success of the manage-
ment. Outstanding among them are those referring to
the MBR being conditioned by the range of returns
and the growth of the company. Much convincing as
they seem, the fact remains that there is little empiri-
cal evidence to prove them, as well as the fact that the
MBR, at least explicitely, does not take into account
the cost of capital. Also, the MBR depends on the
book value of the capital invested. This value is in turn
intrinsicly defined by the accounting standards, there-
fore it is possible that high-technology companies
achieve a higher MBR due to large investments they
make into assets whose activating is prohibited or is
not recommended (software and pharmaceutical com-
panies have, by a rule, a high MBR).  

4. Total shareholder return 

The total shareholder return (TSR) is generally  calcu-
lated using the following formula: 

Two basic elements of the total shareholder return (val-
ue) can be identified in the above formula: a) the divi-
dend rate, as a ratio between the dividend and the price
per share, and b) the percentile change in the share
price (percenage of capital gain or loss). Hence the
TSR is often said to be the favourite measure of value
with the shareholders since it directly indicates the per-
centage by which the shareholders increased or de-

ROE - g 
MBR = 

ke - g 
(8) 

MBR = ROE × P/E ratio (9) 



creased their wealth by leaving their capital with a cer-
tain company. In order that the conclusion on a real
contribution of the company to the value creation
should be made, it is necessary that we have appropri-
ate standards. The basis for estimating the TSR compa-
ny consists of three branches the company belongs to.
The companies that manage to achieve a TSR larger
than the average achieved by the industry branch may
be ranked as real creators of value. This is meaningful,
since holding shares of a company pays to the share-
holders only if they use them to earn some returns, at
least to the amount they would earn if they invested in-
to the securities of another company.

The modern approaches to the TSR calculation and
analysis are more comprehensive, as they take into ac-
count a somewhat larger number of factors. Within an
integral approach to value creation developed by the
consulting company BCG (Boston Consulting Group)
it is possible to identify a number of crucial relations
and links, important in the process of a value-oriented
strategy creation and implementation. There are three
basic dimensions of the value creation system of the
BCG company: 

1. Intrinsic value, understood as the present value of
the future cash flow of the company;

2. Shareholders’ expectations, expressed in the form
of the expectation premium. We talk of the expec-
tation premium when the market value of the
company differs from its intrinsic value and often
makes a significant portion of the total market val-
ue of the company.

3. Free cash flow (FCF), directly returned to the in-
vestors in the form of debt repayment, or share or
dividends buyout Ê11Ë.

In order to maximize the TSR the managers have to
understand the interrelations of these dimensions
(Figure 1).

Figure 1. Value creation system

As the BCG consultants point out, the majority of ac-
tivities within the system of value creation which are
presented in Figure 1 directly or indirectly affect the
TSR. Thus the managerial decision to increase the div-
idend payment ratio will directly lead to increasing the
FCF, and indirectly it will reduce the risk for sharehold-
ers, increase the company’s credibility as well as the
shareholders trust in the management’s commitment to
achieve the goal to maximize the value, which will, in
the long run, have an impact upon the increase in both
the P/E ratio and the TSR Ê12Ë.

As regards the above stated dimensions of value cre-
ation, the TSR is possible to decompose in order that
the impact of certain value factors upon the TSR should
be identified. This extended TSR formula  consists of
three elements:

1. The rate of earnings before interest, taxes, depre-
ciation and amortization, EBITDA for short, as
the output of the sales growth and the profit
growth rates, points to the changes in the compa-
ny’s intrinsic value. 

2. The P/E ratio change percentile shows how the
changes in the shareholders’ expectations affect
the TSR.

3. The FCF change percentile, as a sum of the divi-
dend rate and the percentage of the value of the
shares bought from which the percentage of the
repaid debt is subtracted, measures the impact of
cash payments and the capital changes upon the
TSR Ê11Ë.

The TSR is therefore possible to calculate using the fol-
lowing formula: 

Although they seem to be meaningful, both the system
of value creation and the formula 11, developed by the
BCG company, have certain flaws. They do not allow
for a sufficiently detailed insight into the factors that
contributed to value creation. Namely, it is important to
know whether the EBIDTA growth is a result of invest-
ment into the projects with a high returns rate (e.g., the
development of a new market segment for the existing
products) or is the consequence of a low rate of returns
(e.g., acquisition of a highly reputed company).
Actually, the analysis must include the amount of the
invested capital as well. It is also important to know
what financial structure was employed to achieve the
growth of EDITDA, since two companies achieving the
same amounts of shareholder value may have different
TSRs only because they differ in their financial struc-
ture and risk. The dividend payments, although a direct
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return for the shareholders, can hardly be viewed as a
value creation factor of a TSR growth factor, since they
diminish the prospects of value creation. Hence the
McKinsey consulting company (McKinsey&Co.)  pro-
poses a slightly more detailed decomposition of the
TSR calculations in order that the impact of the follow-
ing four factors should be observed: 

1. The percentage of the growth of the company’s
business results (EBITDA), which can, for the
analysis purposes, be disassembled to a part
achieved due to the net growth of returns (the
growth of the rate of returns reduced for the
growth rate of the capital required to support the
return growth), the growth in the profits rate
and/or the growth in the capital productivity. It is
therefore the rate of returns to the equity (ROE)
that should be taken into account, not the rate of
profits.  

2. The company’s growth rate, under the assumption
of the zero growth, is possible to calculate as in-
verse value of the P/E ratio (regardless of the in-
debtedness). This element reveals the market esti-
mate of the company’s value at the beginning of
planned growth (the measurement period), and
the estimate of the rate of returns the company
would achieve even if it did not additionally invest
into its growth.

3. The percentage of the P/E ratio change, as a meas-
ure of the change in market expectations as to the
future company’s performance. In this case, the
P/E ratio has to be calculated under the assump-
tion that the company is not in debt (the ratio of
the market value of the company reduced by the
value of debt and the profits gained), in order that
the impact of the financial structure upon this indi-
cator be excluded.

4. The impact of company’s indebtedness, measured
by the diffrence between the P/E ratio of the in-
debted company and the P/E ratio of the company
that is not in debt Ê6Ë.

Such a detailed calculation allows for a clear insight in-
to the basic orientations of the real growth of TSR – the
actual improvement of business performances (the
growth rate of results reduced by the growth rate of the
capital invested) and the real increase in market expec-
tations (the P/E ratio regardless of the level of indebt-
edness). The increase in financial indebtedness and the
divident payment affects the nominal growth of the
TSR, however, it does not mean that they affect the val-
ue creation; just the opposite.

The real importance of certain factors in the process of
value creation and the TSR maximisation can be seen in
Figure 2. Here we have a comparative analysis of the im-

pact of the factors from the system of value creation up-
on the TSR of the 25 most powerful EU banks (their
share amounts to 80% in the total assets of all the banks
in the EU)  in the 2002-2997 period, according to the
BCG and McKinsey companies. If in the situation pre-
sented in Figure 2  the conclusions were drawn on the
basis of the BCG analysis, the impression might be that
the banks achieved a TSR of 15% due to high growth
rates. The McKinsey analysis shows that the banks
achieved the TSR due to a high rate of return on equity.
The result in either case is the same, however, the
McKensey company approach is more beneficial for the
managers, as it can help them identify the value factors
that in the past affected the growth of the TSR, as well
as the factors whose impact will be felt in the future.

Figure 2. Analysis of the TSR of 25 most powerful E
U banks

Regardless of the approach to the calculations and the
analysis of the TSR, the market expectations are gener-
ally believed to crucially determine the TSR, especially
in a short-term period. The BCG company implement-
ed its approach to the TSR calculations to analyse the
performance of the most successful companies in the
S&P index, in the 1988-2006 period. The aim of the re-
search was to determine the relevant importance of cer-
tain TSR factors for the market value of the companies
in the periods of one, three, five and ten years. The re-
search showed that, although the returns growth is the
key impact factor upon the company’s market value in
the long term (can serve to explain about 60% of the
TSR value), the short-term market value of the compa-
ny is primarily determined by the market expectations
(affect 39% of the TSR value)  Ê11Ë. 

This can prove to ba a serious problem for the compa-
nies that achieve a high performance level on a regular
basis. Namely, although the market rates the company
and its management as very good, this rating might al-
ready be included in the share price. This problem is



possible to explain on the example of an assembly line
on which a company tries to maintain or improve its po-
sition. The market expectations contained in the share
price are here recognized in the speed of the line. If the
management succeeds in exceeding the expectations,
the share price will rise, however, the speed of the line
will increase too (market expectations increase). The
more successful the management, the higher the mar-
ket expectations from them (figuratively, the manage-
ment have to run faster and faster so that the line
should not drag them backwards). This explains why
the successful companies often achieve an average TSR
in the short term, while less successful ones create high
amounts of TSR (good companies need not be good in-
vestments, and vice versa)   Ê7Ë.

The TSR is a measure that is related exclusively to
corporations, as well as to the corporate top. Namely,
it cannot be used by those companies whose shares are
not traded, nor the business units, which is a signifi-
cant constraint  to  this measure. Since it is within the
jurisdiction of the corporate top, the TSR can serve as
a reliable basis for strategic goals definitions, for guid-
ing the business unit activities, and for adjusting inter-
nal goals. This value measure forces the managers to
make decisions bearing in mind the key value factors,
the risk level they are willing to accept, and the
changes necessary for the goals to be achieved. The
TSR is often said to summarize and intersect the im-
pacts of several value measures, such as earnings per
share and the P/E ratio, whose individual importance
and reliability are relatively small or limited.

The primary reasons for the popularity of this measure
are its direct relation with the explicit shareholder
wealth flows, as well as the simplicity of calculation and
interpretation. The TSR, however, has a number of
weaknesses that bring in question its capacity of meas-
uring the value created for the shareholders.
Outstanding among these are the following:

• The TSR does not bring together the capital invest-
ed into the company and the shareholder returns.
This is because it does not take into account the in-
vestments during the measuring period, but only
the amount of investments at the beginning and at
the end of the period of measuring. It is for this rea-
son that companies that had different amounts of
equity at disposal and achieved the same share-
holder returns may have the same TSRs.

• The TSR does not take into account the cost of the
employed capital, that is, the desired shareholder
return rate. Thus it is possible that the company
that created a large TSR,  did not actually create
value, as it failed to achieve percentage returns

larger than the cost of capital. This problem is espe-
cially evident in comparing the companies with the
same TSR, but belonging to different risk classes.

• It is difficult to estimate to what extent the move-
ments of share prices and the TSR are the result of
the management decisions and activities, and how
much they are under the impact of other factors, es-
pecially the investors’ expectations that could be
over-optimistic or over-pessimistic. The question
then is to what extent the TSR is capable of mea-
suting the preformance of management and the in-
trinsic value of the company.

• The TSR is under a strong impact of the length of
the selected period of observation, i.e., the TSR de-
fined for a one-year period may significantly differ
from that defined for a longer period of time.
Hence it may happen that, if the rewards for the
management are determined on the basis of a one-
year TSR, the manages may be rewarded for the
results they could not contribute to.

Regardless of the weaknesses, the TSR is a value meas-
ure that closely corresponds with the goal of maximising
the shareholder value, simultaneously allowing for the
assessments of the company’s capability of creating  val-
ue in the future and the expected business risk. In accor-
dance with the regulations in the U.S.A., the companies
are obliged to publish their TSR data. The companies
whose stocks are traded in the UK are obliged to pub-
lish  a five-year review which will make it possible to
compare the company’s TSR with the  respective index.

5. The wealth added index

The Wealth added index, or WAI for short,  is another
value measure  developed by the  Stern Stewart compa-
ny. It is defined as the shareholder wealth created in an
amount larger than expected. The shareholder wealth
consists of capital gains and dividend payments, and in-
cluded are all shareholders, regardles of when they
bought the company shares. The shareholders’ expecta-
tions depend on the risk of investing into shares, and are
expressed in the form of equity cost. Therefore, the com-
pany creates value for its shareholders only when the
rate of shareholder returns is higher than the cost of cap-
ital. It is obvious that the WAI is an attempt to correct at
least two TSR weaknesses – the neglect of investment
during the measuring period and the cost of capital.

Two methods are used to calculate WAI. According to
one, WAI is calculated in the following manner:
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Some elements of the formula 12 require a brief expla-
nation:

• The change in the market capitalization of the com-
pany (∆MC) is defined by comparing the market
capitalisations at the end and at the beginning of
the measuring period.

• The expected return (EP) is determined by multi-
plying the market capitalization at the beginning of
the measuring period  by the cost of equity.

• The “new issues of shares“ (∆EC), that is, shares is-
sued during the measuring period, are calculated as
an output of the values of the shares issued and the
cost of equity. Namely, if the company issues shares
during the measuring period, the new shareholders
are assumed to have an expected rate of returns
that is necessary to include into the calculations
from the moment of new issuing.

The other approach to calculating WAI is presented in
formula 13:

where k = cost of capital, and MC0 = market capitaliza-
tion at the beginning of the day. 

This approach requires fewer data, however, it requires
that the WAI be calculated daily. If, employing this for-
mula, the WAI  should be calculated for longer periods
of time, the information on the value created would be
only approximately accurate, since the formula does
not take into account the expected returns of new
shareholders. Regardless of the formula chosen, WAI
expresses the value in its absolute amount, not in per-
centages, in the way the TSR does.

The WAI is defined by four factors: 1) profitability val-
ue, i.e., the present value of the cash flow created in the
current period; 2) prospective value, as an expression of
market expectations as regards the future yield of the
company; 3) financing, which specifies the flows of fi-
nancial returns (issued owners’ and debt securities, re-
tained profit) and financial outflows (dividends, share
buyout, capital expenditure); 4) expected shareholder
rate of returns Ê15Ë. The shareholder wealth grows with
an increase in profitability, in prospective value of the
company and in the flowout to the benefir of sharehold-
ers (dividends, share buyout), and declines with the in-
crease in the sources of financing and the expected
shareholder rate of returns. 

Due to its capacity to measure not only the past, but al-
so the future performance of the company, the WAI

can be implemented in strategic and financial planning
and guiding the activities of the top management and
the business units. It can also be used as basis for setting
up a system of manager rewards and bonuses. Thus the
managers can be said to be successful if they manage to
create a positive WAI, i.e., a WAI higher than that of
their direct competition. Due to the close correlation
between the WAI and the value factors, it is possible to
identify and use concrete opportunities for value creat-
ing in the company.

Although WAI is developed in answer to the TSR
flaws, the assumption that the capital market is efficient
is viewed as a problem with this measure too. Besides,
critics point out that it often happens that the WAI is
not a better value measure compared to the relative
TSR (TDR of the company compared to TSRs of direct
competition, industry branch average, etc.) Ê1, p.857Ë.
For example, it is likely that the companies will achieve
negative WAIs in the periods of economic recession,
due to the decline in the returns in such period, while
the cost of capital remains unchanged or rises. It is then
that the rigour of this measure is evident, since even
those managers who are much more successful in man-
aging the company than their competitiors  will get
poor estimates (due to a negative WAI).

Finally, since it measures value in an absolute amount,
the WAI gives precedence to larger companies, with a
larger investment basis.

6. Concluding remarks

The recent global economic crisis that escalated in the
second half of 2008, again brought into focus, in addition
to inadequately high manager reward and a poor regu-
latory framework, the decision making and perform-
ance measuring processes. This time the criticism is
aimed at the value concept that Jack Welch terms “the
stupidest idea in the world“, while Roger Martin insists
on “rejecting the shareholder value theory“ Ê10Ë.   They
maintain that the problem arose because the value con-
cept equals the rise in prices with the rise in sharehold-
er value and hence encourages the implementation of
measures that should make managers undertake only
those activities that will maximise the share price.

Mauboussin, however, claims that a successful imple-
mentation of the value concept should result into the
rise in the share price, but should be  a result of  the rise
in the present value of the future expected cash flows of
the company. He points out that the share prices are the
result of the growth in the intrinsic value of the compa-
ny, not vice versa, and that it is not the value concept
that is inadequate, but its implementation Ê10Ë. The
problems arise when managers set the share price max-

WA
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imization as their primary goal and work on maximiz-
ing the accounting and market measures, such as MVA
and TSR. They should instead focus upon money flows,
and the price will rise as a natural consequence of these.
The share price and the external value measures are the
expression of the intrinsic value of the company and the
factors determining that value, not a goal the manager
will blindly pursue, regardless of long-term conse-
quences. Similar attitude is that of Shapiro, who insists
that the financial market observes financial perform-
ance of the company and the quality of corporate man-
agement, since it is they that determine the long-term
shareholder returns  Ê14Ë.

The external value measures are favourite instruments
modern investors implement in assessing the current
and the prospective capacity of the company to maxi-
mize value for its shareholders. They provide the mar-
ket with a market estimate of the intrinsic value of cor-
porate organizations, as well as performances and
strategies of the top management. These measures
cannot, however, be used for the companies whose
shares are not publically traded, for the business units
and lower organizational levels, nor do they allow for a
direct asessment of the intrinsic value of the company
based on discounting the current and the expected cash
flows of the company. These are serious constraints to
external measures, but then, one or a number of meas-
ures can hardly be expected to meet all the require-
ments of various interest groups, management levels
and the concrete legal forms of the company.
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