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Abstract

This paper examines how single-project management contributes to project portfolio management efficiency. Earlier research has sug-
gested that single-project management may be related to project portfolio-level success, but empirical evidence has been scarce. A ques-
tionnaire survey with 279 firms verifies the hypothesized role of information availability, goal setting and systematic decision making in
achieving portfolio management efficiency. The results reveal a mediating and direct role of project management efficiency but reject the
hypothesized link between reaching project goals and portfolio management efficiency. The results imply that understanding of portfolio-
level issues needs to be considered as part of project managers’ capabilities and not only a top management concern.
� 2006 Elsevier Ltd and IPMA. All rights reserved.
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1. Introduction

Not only one but several, even dozens or hundreds of
projects are typically going on at the same time within a
firm. This multi-project setting has been examined in a
fairly independent stream of literature, often titled as ‘‘pro-
ject portfolio management’’ [1–3]. Project portfolio is a
group of projects that share and compete for the same
resources and are carried out under the sponsorship or
management of an organization [1,4]. Project portfolio
management can be considered a dynamic decision process,
where a list of active projects is constantly updated and
revised [5].

Project portfolio management literature encourages
evaluating, prioritizing, and selecting projects based on
strategy [6–11,29]. According to portfolio management
principles, organizational resources should be allocated to
projects in line with strategy [12,13]. Development pro-
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cesses should take into account the existence of different
types of projects and their different requirements [14–17].
Furthermore, portfolio (or multi-project) management
requires sharing of resources, components or platforms
across a multitude of projects during project implementa-
tion [18–21]. A majority of portfolio management studies
are prospective in nature, i.e. they suggest good practices
for project portfolio management. The actual efficiency of
project portfolio management has, so far, been a rare topic
of study.

Holistic, strategy-based portfolio management method-
ologies and practices suggest that portfolio-level decisions
should be enacted at single-project level or through
development process [1,5,22–24]. How do these single-
project level actions eventually contribute to portfolio
management efficiency? Fricke and Shenhar [25] have iden-
tified factors in the single-project–multi-project interface,
relevant to efficiency at both levels. Cooper et al.
[5,22,23,26,27] have conducted survey-based studies linking
the single-project and portfolio management practices to
company level performance indicators. Some other studies
link project portfolio management with single-project level
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outcomes [28]. These different studies provide initial evi-
dence on the potential linkage between single-project man-
agement and portfolio management efficiency.

This paper focuses on that linkage. Our research ques-
tion is: how is single-project management related to project
portfolio management efficiency. Our interest is to identify
how project managers, at the single-project level, can con-
tribute towards wider business benefits in the entire project
portfolio.

2. Portfolio management efficiency

Portfolio management efficiency as such has not been
reported in the literature. However, indications of its con-
cept and relevance are evident both in portfolio manage-
ment and single-project management studies.

Portfolio management studies refer to the objectives of
the portfolio, and the necessity to align projects with those
objectives [3,29]. An interview study by Cooper et al. [5]
with 35 companies identified that the objective of project
portfolio management was to maximize the value of the
portfolio in terms of company objectives, to achieve a bal-
ance of projects in terms of strategically important param-
eters, or to ensure strategic direction of projects. Efficiency
of project portfolio management, therefore, could be deter-
mined by estimating the degree to which the portfolio ful-
fills its objectives: strategic alignment, balance across
projects, and value maximization. In this study, portfolio
management efficiency concerns organizational members’
estimate of the degree to which the projects together, as a
portfolio, succeed in fulfilling the portfolio objectives.

Some latter studies [2,23,26,27] have examined the
reaching of the above portfolio objectives. They have
found some supporting evidence concerning the link
between portfolio-level results and business-level perfor-
mance, and product level performance indicators.

From single-project management viewpoint, many stud-
ies indicate that project goals and benefit expectations are
expanding from single-project level to the portfolio level.
In theoretical analyses, project management research is
Table 1
Single-project management factors and empirical research on them, related to

Empirical evidence Single-project management factors

Clear
project
goals

Information
availability

Systematic
decision
making

To
ow
or

Artto and Dietrich [39] x x x
Cooke-Davies [40]
Cooper et al. [2,22,24,26,27] x x x
Dietrich and Lehtonen [41] x x
Elonen and Artto [42] x x x
Engwall and Jerbrant [21] x
Fricke and Shenhar [25] x (x) x
Milosevic and Patanakul [38]
Payne and Turner [43]

x means that some empirical evidence has been identified in the study. (x) me
evidence is weak.
increasingly linking projects with each other and the wider
business context [21,30–32]. Some empirical studies have
raised benefits to customer, other stakeholders, performing
organization and future as important success criteria in
projects, besides reaching of the dominantly used scope–
cost–time goals [33–37]. Many of such benefit expectations
can be reached only if multiple mutually supportive pro-
jects reach their goals.

Although many studies touch upon the relationship
between single-project and multi-project level performance,
none examine it holistically in the context of different kinds
of projects and industries. Although Fricke and Shenhar’s
[25] multiple-case study indicates how single-project level
success factors may contribute at the portfolio level, their
study is qualitative in nature and limited to engineering
projects in manufacturing support environment. Studies
by Cooper et al. [2,23,26,27] are limited to product devel-
opment, and they do not specifically look into single-pro-
ject management. Of the single-project management
studies, none examine whether and how the benefits are
actually reached at the portfolio level.

Earlier studies encourage further research in a larger
sample of different companies and different types of pro-
jects [31,32,38] to verify the link between single-project
management and portfolio management efficiency.

3. Single-project management and portfolio management

efficiency

Earlier research has suggested that some single-project
level factors are related to and possibly contribute to port-
folio management efficiency. Table 1 summarizes some of
these empirical studies.

In the qualitative, case-based studies [21,25,39,42], the
focus has been on portfolio management as understood in
this paper, and the approach towards portfolio management
efficiency and its contributing project-management factors
has been very exploratory. For example the necessity for
clear goals in terms of scope, schedule, costs or resources,
sharing of information, top management support and a
portfolio management efficiency

p mgmt
nership
support

Management
by project type

Standardization
of PM

Metrics and
measurement

Other

x x x
x x

x
x

x
x

x x
(x) x x x
x x

ans that a similar type of concept has been used by the authors, or that
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variety of other factors have been identified as relevant con-
tributors to portfolio management efficiency. Wider-scope
survey-based studies [2,22,24,26,27] have purposefully
focused on the processual nature of product development
and tend to assume the necessity of formal process manage-
ment to portfolio management efficiency. Their results have
emphasized the role of decision making, information avail-
ability, management support, and a variety of other factors.
Studies that combine qualitative and quantitative methods
have either explored the relationships or contingency factors
between a specific set of success factors and criteria [41,43]
or looked more into project management as a capability
for achieving repeated success through projects [38,40]. As
relevant project management related factors, standardiza-
tion, metrics and measurement and some others have been
emphasized.

The literature review shows that empirical research on
the linkage between single-project management and portfo-
lio efficiency is dominantly exploratory and case based
[21,25,39,42]. Some portfolio management studies
approach the linkage between single-project and portfo-
lio-level factors by examining problems of single-project
management that can reduce efficiency at multi-project level
[21,42] rather than enhance it. Many of the studies concen-
trate solely on product development [2,22,24,26,27]. In case
of a wider-sample survey study, the relationship between
single-project level factors and portfolio management effi-
ciency has not been the key focus but a by-product [38,43].

The above-mentioned studies provide fairly strong evi-
dence that at least setting of goals, availability of project-
related information to decision makers, and systematic
project-related decision making could be related to portfo-
lio management efficiency. Therefore, our task is to verify
these findings in a broader variety of companies and pro-
ject types. Our first hypotheses are as follows:

Hypothesis 1. The degree to which projects have clearly
specified goals is positively related to portfolio manage-
ment efficiency.
Hypothesis 2. Availability of information on single pro-
jects for decision makers is positively related to portfolio
management efficiency.
Hypothesis 3. Systematic decision making as part of the
development process is positively related to portfolio
management efficiency.

For factors such as top management support or owner-
ship, differentiated management style across different pro-
ject types, measurement, and standardization of project
management, there is evidence supporting their relevance
at the single-project level and also a link to portfolio man-
agement efficiency. However, such factors rather character-
ize the entire management system of the company than
management at single-project level. In addition, researchers
have found other factors that can be related to portfolio
management, including: communication in a broader sense
[25,26,39], learning [39,40], resources and their sharing
across projects [21,42,44], and managing projects strategi-
cally [39]. Also these items can be considered business-level
or portfolio-level success factors.

Instead of examining such items separately, we antici-
pate that there is a link between the overall efficiency of sin-
gle-project management, and portfolio management
efficiency. Earlier research indeed suggests that project per-
formance translates directly into an improved bottom line
[40]. Also, projects need to be managed efficiently in order
to get the most out of the project entity [42]. Therefore, our
final hypotheses deal with reaching project goals, efficiency
of project management, and their link to portfolio manage-
ment efficiency:

Hypothesis 4. Reaching project goals is positively
related to portfolio management efficiency.
Hypothesis 5. Project management efficiency is posi-
tively related to portfolio management efficiency.
4. Empirical study

Our empirical study is based on a questionnaire survey
targeted at different industry and service companies. The
intent was to identify all organizations throughout Finland
that had development activities carried out as projects.
This population included all organizations that employed
more than 100 people and had named a person responsible
for development activities in the contact information regis-
ter. Non-profit associations were left out of the sample.
The questionnaire was originally sent to 1102 Finnish com-
panies and public organizations in 2003. The survey was
sent to the person in charge of development activities in
the organization, with titles such as development manager,
development director, quality manager, product develop-
ment manager, or R&D manager.

Of this population, 288 responded the survey and 279
reported that they conduct at least part of their development
in the form of projects. The sample used in this paper con-
sists of the responses from these 279 companies. The focus
is on R&D, information systems, organization development
and other internal project portfolios within the firms.

Small, medium and large companies are included, and a
variety of different businesses. A majority of the responses
(53%) were from private industrial firms representing all
industry sectors, about one fourth were from private ser-
vice sector, and the rest of the responses (22.6%) were from
public service sector. The respondents are dominantly from
a functional line organization (51%), but also matrix (35%)
and project organizations (11%) are represented. A major-
ity has a portfolio of only a few projects, but also portfolios
of 5–10 projects and larger are represented. In terms of
project type, 66% of the respondents chose to focus on
organization development and IT systems projects in their
responses, while the remaining 34% named product devel-
opment as the primary project type. Table 2 characterizes
the firms participating in the survey.



Table 2
Companies in the survey sample (N = 279)

No. of personnel % Nature of business % Organizational structure %

1 = 100–199 28.3 Industry 52.7 Line organization 51.3
2 = 200–499 30.5 Services 24.7 Matrix organization 34.8
3 = 500–999 21.5 Public services 22.6 Project organization 10.8
4 = over 1000 19.7 n.a. 3.1

Number of projects in the firm Primary nature of projects

1 = Below 5 30.8 1 = Product development 34.4
2 = 5–10 47.7 0 = Internal (organizational or IT systems) development 65.6
3 = 11 or over 20.4
n.a. 1.1
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A majority of the individual respondents are middle
(46%) and top management (39%) responsible for develop-
ment activities in their organization, and the remaining
sample represents project management and expert tasks.
The respondents have on the average 10–15 years of expe-
rience with their company.

5. Data collection and analysis

A mailed questionnaire was used to collect data on pro-
ject management and portfolio management efficiency. In
this paper, we focus on the topics introduced in the litera-
ture section and use altogether six variables. The items
were developed based on earlier research and input from
an expert panel of academics. The survey draft was pre-
sented to three professional researchers who had extensive
experience on questionnaire surveys. Each of these profes-
sionals commented on the content as well as the format and
the scales of the questions and made suggestions for
improvement in an individual discussion. Before the actual
delivery of the survey, the questions were tested for usabil-
ity, relevance and validity with seven industry representa-
tives. As a result, some clarifications were added and
minor changes were made to the questionnaire.

All constructs were measured with multi-item scales,
three to eight items per variable. A Likert-type scale of
1 . . .5 or 1 . . .3 was used for each item. A principal compo-
nents analysis was used to verify the variable structure. Each
variable score was calculated as average of the included
items. The reliability of the scales was estimated by Cron-
bach’s Alpha which ranged from 0.69 to 0.87 and can be
considered good. Details of the variable structure, scales,
and reliability coefficients are presented in Appendix 1.

5.1. Portfolio management efficiency

In the literature review, we defined portfolio management
efficiency as the organizational members’ estimate of the
degree to which the projects together, as a portfolio, succeed
in fulfilling the portfolio objectives, the objectives being stra-
tegic alignment, portfolio balance and value maximization.
Items for the dependent variable were developed based on
questions and scales used in other studies [2]. Portfolio man-
agement efficiency variable examined e.g. the portfolio-strat-
egy alignment, knowledge of priorities, financial yield,
realization of strategy, and efficiency of managing the project
entity. We originally intended to use two separate dependent
variables (realization of strategy, and perceived efficiency),
but strong intercorrelations between items and a preliminary
factor analysis suggested just one dependent variable.

5.2. Project management

We used five independent variables: Goal setting, Avail-
ability of information for decision makers, Systematic deci-
sion making, Project goal achievement, and Project
management efficiency. The items for goal setting and goal
achievement were based on general understanding on what
the project goals are: scope, costs, and time. We added
‘resources and manhours’ as a fourth type of goal. As a
result, Goal setting items focused on the proportion of pro-
jects that have defined goals. Systematic decision making
items dealt with the use of systematic decision making in
the different stages of the project: initiating a feasibility
study, planning, project execution, proceeding to the next
phase, and closing. Availability of information questions
focused on decision-makers’ access to all, truthful, up-to-
date and right amount of project-related information. Pro-

ject goal achievement items focused on the proportion of
projects that keep up with the original stated goals. Addi-
tionally, perceived Project management efficiency items
examined the way of managing single projects in terms of
efficiency, right focus, acceptance, and future prospects.

5.3. Control variables

We used three control variables at company level (scales
indicated in Table 2). We controlled for Number of
employees and Number of projects, because we anticipated
that increased scope in the organizational setting could
increase the relevance of portfolio management as com-
pared to single-project management. Additionally, we used
the dummy variable Product development to take into
account the possible effect of project type.
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6. Results

Means, standard deviations and correlation coefficients
among the variables are presented in Table 3. There is a
positive correlation between project management variables,
project level results, and portfolio management efficiency.
There are a few correlations between control variables
and other variables, e.g. the larger the company is, the
more likely is organization and systems development as
chosen type of project, the larger is the proportion of pro-
jects that reach their goals, and the weaker is project and
portfolio-level efficiency. Product development is positively
correlated with the number of projects as well as Project
management efficiency, Information availability and Sys-
tematic decision making.

To test the hypotheses, we used linear regression to esti-
mate the relationship between independent variables, con-
trol variables and portfolio management efficiency. We
first inspected the scatterplots between each of the indepen-
dent and dependent variables to ensure linear relations. We
then tested three models, using portfolio management effi-
ciency as the dependent variable. Additionally, we decided
to look into project management efficiency as a mediating
variable. Table 4 shows the results of the analyses. Inspec-
tion of collinearity statistics indicated no problems with the
model. We additionally tested some interaction effects but
these did not improve the models.

The control variables alone (Number of employees,
Number of projects, and Product development as project
type) did not produce a model that would explain variance
in portfolio management efficiency. However, Number of
employees had a negative, almost significant effect as
already indicated by correlations.

Models 2 and 3 both were highly appropriate in explain-
ing variance in portfolio management efficiency. In model
2, we added three variables concerning single-project man-
agement: Goal setting, Information availability for deci-
sion makers, and Systematic decision making. This model
explained 33% of variance in portfolio management effi-
ciency. The impact of Number of employees on Portfolio
management efficiency seems to be mediated and enhanced
by (at least some of) the single-project level items: the more
active the single-project management, the stronger the neg-
ative relationship between firm size and portfolio manage-
ment efficiency. This supports our assumption that
management at portfolio level becomes more relevant as
company size increases. Information availability had the
highest significant effect on multi-project management effi-
ciency, whereas Goal setting and Systematic decision mak-
ing had lower but almost significant effects. This gives
support to hypotheses 1, 2 and 3 in demonstrating that
higher degrees of Goal setting, Information availability
and Systematic decision making are reflected on higher lev-
els of portfolio management efficiency.

In model 3, we added project-level success variables:
Reaching of project goals, and Project management effi-
ciency. The model explained as much as 52% of variance



Table 4
Results of regression analyses

Portfolio management efficiency as the dependent variable Project management efficiency as the dependent variable

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

b t b t b t b t b t b t

No. of employees �0.13 �2.04* �0.15 �2.97** �0.07 �1.65 �0.12 �1.90 �0.14 �2.74** �0.16 �3.01**

No. of projects 0.05 0.78 �0.08 �0.15 �0.04 �0.80 0.11 1.74 0.06 1.06 0.05 0.86
Product development 0.05 0.84 �0.03 �0.52 �0.05 �1.04 0.10 1.67 0.03 0.60 0.04 0.83
1. Goal setting 0.14 2.59* 0.05 1.07 1.74 0.18 3.25** 0.14 2.45*

2. Information
availability

0.48 9.09*** 0.26 5.11*** 0.42 7.85*** 0.38 6.63***

3. Systematic
decision making

0.12 2.19* 0.08 1.73 0.07 1.31 0.08 1.40

4. Project goal
achievement

�0.02 �0.46 0.12 1.99*

5. Project management
efficiency

0.53 10.31***

R2 0.02 0.34 0.52 0.04 0.31 0.32
Adjusted R2 0.01 0.33 0.51 0.03 0.29 0.30
F 2.05 23.03*** 37.47*** 3.85 19.83*** 17.75***

Standardized beta coefficients are shown.
* p < .05.

** p < .01.
*** p < .001.

M. Martinsuo, P. Lehtonen / International Journal of Project Management 25 (2007) 56–65 61
in portfolio management efficiency. Only Information
availability and Project management efficiency had a
strong and significant effect on the dependent variable. This
supports our hypothesis 5. As the score of Information
availability was lower than in model 2, it appears that pro-
ject management efficiency mediates part (but not all) of
the effect of Information availability on Portfolio manage-
ment efficiency. Hypothesis 4 is not supported as reaching
of project goals does not seem to contribute to portfolio
management efficiency. The data suggests that the relation-
ship between single-project level variables and portfolio
management efficiency is mediated by project management
efficiency. Additionally, it appears that project manage-
ment efficiency removes the effect of Number of employees
that was identified in model 2, i.e. project management effi-
ciency also means ‘‘fit to the organizational context’’, when
contributing to portfolio management efficiency.

We additionally did a similar regression analysis using
Project management efficiency as the dependent variable,
to better understand its mediating role. These results are
presented on the right-side columns of Table 4. Control
variables alone did not produce a model which would
explain variance in Project management efficiency. When
single-project management variables were added, they
explained almost one third of variance in Project manage-
ment efficiency and the model was appropriate. Informa-
tion availability had a strong and significant linear
association with project management efficiency, and also
Goal setting and Number of personnel implied a similar
kind of relationship as with Portfolio management effi-
ciency. Systematic decision making, however, did not have
a significant relationship with project management effi-
ciency. Adding the variable Reaching of project goals in
model 3 slightly improved the explanatory power of the
model but at the same time reduced the impact of Informa-
tion availability and Goal setting. Number of personnel
had a slightly stronger effect than in model 2. Reaching
of project goals seems to have a mediating role between
information availability, goal setting and Project manage-
ment efficiency, but does not fully explain this relationship.
The low explanatory power of the single-project level mod-
els indicates that some additional single-project level fac-
tors need to be taken into account when examining the
relationship between single-project management and port-
folio management efficiency.

7. Discussion

Single-project factors and efficiency together explained
over a half of variance in portfolio management efficiency
in our data. Information availability for decision makers
appeared as the most significant project-level factor con-
tributing to portfolio management efficiency both directly
and through project management efficiency. Earlier studies
have used fairly differently defined concepts of information
or communication, as indicated in the literature study. Our
findings focused on information availability, hereby sup-
porting the need for information sharing emphasized in
many studies [45–48]. Our results do not take any position
towards whether information should be codified or not,
which could be a topic for further study especially taking
into account that information availability may mediate
the relationship between company size and portfolio man-
agement efficiency.

To our surprise, goal setting is related to portfolio man-
agement efficiency indirectly, through perceived project
management efficiency and also through reaching project
goals. This can be understood in light of the question setting
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in the survey. We focused only on the immediate project
goals of scope, time, costs and resources. A more detailed
question setting on the customers’, firm’s and infrastructure
goals and the product would likely have produced different
results and a direct link. Our results support the idea that
more attention should be directed towards the wider busi-
ness aspects of projects, in terms of broader success criteria
than those in the ‘‘iron triangle’’ [34,35] and a more strategic
approach to studying projects in their business context
[30–32]. For managers, our results mean that project goal
setting should clearly be expanded towards wider business
goals if portfolio-level results are expected.

Systematic decision making appears to have a more
complex relationship with portfolio management efficiency.
Even if the relationship appears to be mediated by project
management efficiency, systematic decision making does
not explain project management efficiency either directly
or through reaching project goals. It is possible that sys-
tematic decision making is related to development process
management [2], project selection and prioritization [6,7],
project management standardization [38], or to manage-
ment support and ownership which were not covered in
this study.

Reaching of project goals had a minor mediating role
between single project management variables and project
management efficiency, but it was not directly linked with
portfolio management efficiency. This may be explained
through the question setting, i.e. the fact that we had to
remove reaching the scope goal from the variable. We are
aware that reaching the scope goal often compromises
the other goals, and vice versa. The reaching of scope goals
could be considered the most important item for portfolio
management efficiency since scope as the product is the
practical way to implement strategy. Therefore, we are
inclined to support differentiation between internal effi-
ciency and external effectiveness and their success factors
[35,37,49,50]. However, this differentiation creates a need
to prioritize or optimize between business-level benefits
and project-level efficiency, which would have an impact
on goal-setting, too.

In the survey results, efficiency of project management
was the strongest factor contributing to portfolio manage-
ment efficiency, and our results revealed its mediating role
between single-project factors and portfolio management
efficiency. Single-project management efficiency may result
from many additional variables than those covered in this
study. The significant impact from project management effi-
ciency, however, suggests that many issues relevant to port-
folio can and should be built into the way of managing single
projects. The findings may partially be explained through
the sample of non-traditional, fairly immature companies
in terms of portfolio management and a possible lack of
any portfolio management methodologies. The results
might be different in more mature project environments.

The number of employees appeared as the only influen-
tial control variable: the larger the firm, the poorer portfo-
lio management efficiency. This negative relationship was
even strengthened by the three single-project management
practices, but removed when project management efficiency
was added. This is largely in line with our presumption that
portfolio management practices increase in relevance in lar-
ger companies. Impact in model three refers to the exis-
tence of some other intervening variable that makes
single-project management efficient and, thus, contributes
to portfolio management efficiency. With these results, we
find support to the important role of organizational com-
plexity [47] in project portfolio management and its effi-
ciency, and encourage further studies in the above
mentioned areas of standardization, management style by
project type, processes, and project selection.

8. Conclusion

Our study verified the importance of the selected few sin-
gle-project management factors that are related to the effi-
ciency of project portfolio management. According to our
results, single-project management is associated with port-
folio management efficiency directly in the form of informa-
tion availability and project management efficiency, and
indirectly in the form of information availability, goal set-
ting and decision making. Project management efficiency
was found as a significant mediating factor between sin-
gle-project factors and portfolio management efficiency,
whereas reaching of project goals mediated single-project
factors and project management efficiency. The results give
support to earlier studies [2,21,22,24–27] and show, in a
more diverse sample of multi-project settings, how crucial
and, yet, insufficient single-project management is with
regards to portfolio management efficiency. Our results
show that still almost a half of variance in portfolio man-
agement requires other explaining factors which may
include standardization and other project-level factors,
strategic benefit goals of projects, the practices of portfolio
management, portfolio type, and so on.

The results concerning the selected single-project factors
and the explanatory power of our model may be optimistic,
knowing that the sample represents people responsible for
development activities in their organizations. An obvious
limitation of the survey was this restricted viewpoint, as
well as the use of the same data source both for single pro-
ject level variables and portfolio-level variables. However,
our findings suggests that project managers need to be con-
cerned with business interests beyond the single-project
level. We purposefully excluded portfolio management
practices in this study in an attempt to keep the topic
focused, but they should be part of the future research
agenda. An important topic for study is whether portfolio
management practices will explain the remaining variance
in portfolio management efficiency, whether also individual
and firm level factors should be included in further studies,
and which other single-project practices contribute at the
portfolio level.

As another continuation for our study, we suggest sys-
tematic larger-scale studies of the other project manage-
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ment factors identified in the literature review, including
but not limited to top management support, project man-
agement standardization, metrics, resource sharing, and
project ownership. Our findings also indicate that the
linkage between project management maturity and portfo-
lio management efficiency should be studied to under-
stand whether and how single-project management can
be utilized for seeking portfolio-level impacts. In general,
more extensive studies are needed on different contingency
factors relevant to portfolio management efficiency, with
more elaborate measures on e.g. organizational complex-
ity. Furthermore, future studies could focus more strictly
and thoroughly in specifying through what kind of
actions and routes strategic goal setting, information cod-
ification, and context of decision making contribute to
expected or unexpected outcomes for the project
portfolio.
Table 5
Variable structure, items included in variables, principal components analysis,

Variables and questionnaire items included in them

Goal setting (4 items, scale 1 = none . . .5 = all or nearly all)

Proportion of projects that have defined schedules
Proportion of projects that have defined scope objectives
Proportion of projects that have defined cost goals or budgets
Proportion of projects that have workload or resource estimates

Information availability (4 items, scale 1 = strongly

disagree . . .5 = strongly agree)

Decision makers have all the required information on projects
Decision makers have truthful information on projects
Decision makers have up-to-date information on projects
Decision makers have the required information on projects, but not exceeding

Systematic decision making (5 items, scale 1 = no, 2 = yes,

occasionally or in some projects, 3 = yes, always or nearly always)

Formal decision making on starting project planning
Formal decision making on starting project execution
Formal decision making on proceeding from one phase to another
Formal decision making on initiating feasibility studies
Formal decision making on project close-up

Project goal achievement (3 items, scale 1 = none . . .5 = all or nearly all)

Proportion of projects that keep up with the defined schedule
Proportion of projects that keep up with the defined cost estimate or budget
Proportion of projects that keep up with the defined work-load or resource es

Project management efficiency (4 items, scale 1 = strongly

disagree . . .5 = strongly agree)

Management of single projects is efficient
Management of single projects offers excellent prospects for success
Management of single projects focuses on the right issues
Way of managing single projects is commonly understood and accepted

Portfolio management efficiency (8 items, scale 1= strongly

disagree . . .5 = strongly agree)

The objectives of projects are aligned with strategy
Company strategy is realized well by the project entity
Resource allocation to projects is aligned with strategy
Portfolio management supports the strategy process excellently.
Priorities across projects are known
The project entity yields an optimal return
Portfolio management is efficient
Portfolio management focuses on the right issues
In all, the results encourage developing project manag-
ers’ role in business management beyond the single project.
The single-project factors tested in this study provide pro-
ject managers a point of influence towards the entire port-
folio and its efficiency. At the same time, we may raise the
question of whether project managers are aware of their
responsibility towards the entire portfolio, and whether
their competences are sufficient. Company management
should pay more attention to how they build linkages
between single-project management capabilities and port-
folio management efficiency in practice. While some com-
panies may plan and organize separate systems for
portfolio management, some other companies may benefit
from implementing such readiness into single-project man-
agement. Another managerial implication of our study is
the identification of practical single-project level factors
that companies can analyze and perhaps modify to cover
and reliability coefficients

Cronbach’s Alpha Component score

0.75
0.87
0.85
0.69
0.52

0.76

0.78
0.66
0.56

ly 0.55

0.69

0.74
0.65
0.61
0.61
0.53

0.81
0.83
0.78

timates 0.74

0.81

�0.68
�0.61
�0.46
�0.35

0.87

0.76
0.76
0.75
0.73
0.70
0.67
0.56
0.44
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portfolio-level interests, in their attempt to improve portfo-
lio management efficiency.

Appendix 1. Variable structure and reliability

To confirm the variable structure and verify the distinc-
tiveness of the independent and dependent variables from
each other, we conducted a principal components analysis
of the items. We used oblique rotation due to expected cor-
relations across factors. The pattern matrix largely con-
firmed the six-variable structure, and the model explains
60% of the total variance. Only a few principal component
loadings were low, as indicated in Table 5, which causes
limitations for the study. Even in these cases the items
did not have a higher loading in the other principal compo-
nents. The observed component loading in one survey item,
‘‘proportion of projects that keeps up with the original sta-
ted scope goals’’, was in conflict with the intended variable
structure and we decided to remove the item from the final
model. Only the remaining items in each variable are pre-
sented here and are used in the analysis.
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