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Abstract

Resource allocation in a project portfolio is a complex decision-making process that is influenced by
multiple and very often conflicting objectives. Furthermore, companies are coming under strong social
pressure to integrate elements of sustainability into their decision-making process, which makes this
process even more complex. Nowadays, the concept of sustainability is widely applied by many
companies through their mission statement and strategy. It is also one of the most popular research fields
for scholars. Despite the fact that sustainability is considered one of the most important challenges of our
time, the integration of sustainability into project or project portfolio management (especially in resource
allocation) is not fully recognised. This paper presents a literature-based analysis of the use of the
sustainability concept in project management and therefore makes suggestions on how to integrate
sustainability into resource allocation in a project portfolio.

Keywords: resource allocation, project portfolio, project management, project portfolio management,
sustainability, composite sustainability index

JEL classification: G11, M21, L21, 022

1. INTRODUCTION

At present, both sustainability and project management are important and expected to
become even more important in the future. The relationship between project management
and sustainability is rapidly gaining interest from both practitioners and scholars. Silvius
(2014) reported 250 publications and studies on this topic (compared to 85 publications in
2012 (Silvius et al., 2012, p. 1). However, this research field is relatively new and
unexplored (Martens and Carvalho, 2013, p. 111, Brook and Pagnanelli, 2014, p. 59,
Daneshpour, 2015, p. 321).
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Sustainability is one of the most important issues that need to be taken into account in
decision-making process at different levels of project-oriented organization (Daneshpour,
2015, p. 321). It has to be an integrated part of a project and project portfolio to support and
achieve the objectives of organization (Sanchez, 2015, Hope and Moehler, 2014, p. 358,
Tufinio et al., 2013, p. 91).

The Association for Project Management suggested that the discipline of project
management is ideally placed to deal with these issues (APM, 2006). However, current
standards for project management fail to seriously address the sustainability issues, or equip
project managers with the tools necessary for them to integrate sustainability into project
management and operation (Eid, 2011, Silvius and Schipper, 2010, Ebbesen and Hope,
2013; Hope and Moehler, 2014, p. 359).

Today there is an increasing understanding of the need to develop methods, tools and
techniques to integrate sustainability criteria into the management of projects, as well as a
growing need of knowledge and concepts how to adopt sustainability in project management
(Ebbesen and Hope, 2013, p. 1, Brook and Pagnanelli, 2014, p. 61, Ferndndez-Sanchez and
Rodriguez-Lépez, 2010, p. 1194, Martens and Carvalho, 2013, p. 112, Tufinio et al., 2013,
p. 91, Silvius and Schipper, 2014, p. 40).

The aim of this paper is to present a literature-based analysis about the use of the
sustainability concept in project management and to introduce a potential area for the
integration of sustainability in project portfolio management.

The paper is structured into sections. Section 2 (The concept of sustainability) provides a
brief overview of the concept of sustainability. Section 3 (Relationship between sustainability
and project management) discusses the literature on project management and sustainability in
order to understand how sustainability is integrated into project management. Section 4
(Sustainability-oriented resource allocation) describes a framework for sustainability-oriented
financial resource allocation in a project portfolio. Finally, Section 5 (Application of the
framework) demonstrates the applicability of the proposed framework.

2. THE CONCEPT OF SUSTAINABILITY

A literature review reveals that there is no agreed definition of sustainability.
Sustainability in the context of sustainable development is defined by the World
Commission on Environment and Development (WCED) as “the kind of development that
meets the needs of the present without compromising the ability of future generations to
meet their needs”. This definition contains two concepts — the concept of needs, in particular
the essential needs of the world’s poor, to which priority should be given, and the idea of
limitations imposed by the state of technology and social organization on the environment’s
ability to meet present and future needs (Brundtland, 1987). It emphasizes the aspect of
future orientation as a basic element of sustainability. This care for the future implies a wise
use of natural resources and other aspects regarding the environmental footprint. However,
sustainability requires not just an environmental “green” perspective, but also the social one
(Silvius et al., 2012, p. 1054). According to Ebbesen and Hope (2013), this definition is
primarily theoretical or conceptual and does not seek to offer solutions to the problem of
how to reconcile the principle of sustainable development with the fundamental aim of
business (and, some degree, projects) to generate profit.
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A broader concept of sustainability is based on the integration of three dimensions,
namely social, environmental and economic, constituting the sustainability tripod, known as
Triple-Bottom Line (Elkington, 1997).

Social

Bearable Equitable

Environment .. Economic

Source: Elkington, 1997
Figure no. 1 — The Triple-P concept of sustainability

Drawing on this, Dyllick and Hockerts (2002) identified three key elements of
corporate sustainability:

- Integrating economic, ecological and social aspects in a “triple-bottom line”;

- Integrating short-term and long-term aspects;

- Consuming the income rather than the capital.

In their analysis of the aspects of sustainable development in the business environment,
Rutkauskas and Lapinskaité (2012) distinguished several contradictory views, for instance,
Davidson (2011) maintained that the essence of the definition is so obscure that it becomes
meaningless. According to Lindsey (2001), this definition is so loose that it is not practically
applicable, the concept is of such general nature that anybody can accept it. However, it
should be borne in mind that it is one of the most frequently quoted definitions and has
become the axis of deeper, more conceptual definitions.

Despite contradictory views, sustainability principles reflecting the Brundtland
definition are steadily incorporated into strategic and activity plans of companies (Davidson,
2011). Moreover, a growing tendency to adopt this well-known truth in business has not
only shaped the concept of sustainable development — it was defined by Galbreath (2009) as
business strategy aimed at creating long-term value for stakeholders, including opportunities
and managing economic, environmental and social development-related risk — but also led
to the concept of corporate sustainable development which over the last decades became the
subject of numerous research studies, while scholars provided different and varying
perspectives (Chow and Chen, 2012).

3. RELATIONSHIP BETWEEN SUSTAINABILITY AND PROJECT
MANAGEMENT

While there are plenty of sources on project management (project portfolio
management) or sustainability itself, there are relatively few authors that linked
sustainability with project management (Tufinio et al., 2013, p. 92, Martens and Carvalho,
2013, p. 111). This relation involves many concepts depending of the approach adopted by
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the research team (Tufinio et al., 2013, p. 92). This section discusses the literature on project
management and sustainability in order to understand how sustainability is integrated into
project management.

Tom Taylor, (former) chairman of the Association for Project Management, was one of
the first to suggest that the project management community familiarize themselves with the
issue of sustainability, recognising that more should be done to contribute to a more
sustainable society (APM, 2006). In some of the first publications on sustainability and
project management, Labuschagne and Brent (2005) related the principles of sustainable
development to project life cycle management in the manufacturing industry. They
described three goals for sustainable development (i.e. social equity, economic efficiency,
and environmental performance) in various project life cycle management problems.

Project management approaches and instruments were put together in toolboxes and
handbooks to manage sustainability projects. Project sustainability checks have been
developed for specific project types such as facility and infrastructure projects ( American
Council of Engineering Companies, 2009). Studies of appraising sustainability in projects
have been reported for construction projects (Edum-Fotwe and Price, 2009). Gareis et al.
(2009) developed a model to address relationships between sustainable development and
project management. The model comprises sustainable development principles and project
management objects. A Maturity Model for integrating sustainability in project management
was developed by Silvius and Schipper (2010). The model assesses the level (i.e. business
process, business model, and product and services delivered by the project) on which
different aspects of sustainability are considered in the project. A Sustainability Checklist
(this tool was developed at the 2010 IMPA Expert Seminar “Survival and Sustainability as
Challenges for Project) was one of the basis for developing this Maturity Model.

A more academic approach to sustainability in projects was taken by Oehlmann
(2011). She developed the “Sustainable Footprint Methodology” to analyse and determine
the relevant social, environmental and economic impacts of a project. The framework
confronts the life cycle of a project, consisting of three phases: project pre-phase, project
execution and operation of the asset ( Silvius and Schipper, 2014, p. 45).

The problem of selecting the best portfolio with respect to the organizational strategy
that includes sustainable goals was considered by Vandaele and Decouttere (2013). The
authors developed a data envelopment analysis (DEA) model with the aim of supporting
strategic Research and Development portfolio management. The authors proposed to use
development costs, investment costs, and technical risk as inputs for DEA, and performance
indicators, such as market size, competition, sales potential, profit ability or technical
probability of success, as outputs for DEA. Sanchez (2015) developed a framework to help
ensure that organization is working on the right projects to implement its business strategy
and satisfy stakeholders’ demands. The author believes that this conceptual framework has a
good potential for integrating sustainability and project management in operational terms.
Khalili-Damghani and Tavana (2014) proposed a comprehensive framework for sustainable
strategic project selection problem.

The consideration of sustainability is gaining prominence in the field of project
management. There is an increasing understanding of the need to develop methods, tools
and techniques to integrate sustainability criteria into the management of projects (Ebbesen
and Hope, 2013, p. 1). Silvius and Tharp (2013) concluded that “the relationship between
sustainability and project management is [...] picking up momentum”.
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4. SUSTAINABILITY-ORIENTED RESOURCE ALLOCATION

Since sustainability is one of the most important current issues, it is obvious that this
new element must be incorporated in one way or another into decision-making process when
resources are allocated in a project portfolio.

This section describes a framework for sustainability-oriented resource allocation in a
project portfolio (Figure 2).
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Source: created by authors
Figure no. 2 — Framework for sustainability-oriented financial resource allocation

The proposed framework consists of two modules. The first module of the framework is
concerned with the integration of the sustainability into the strategic planning process. The
sustainability criteria (economic, social and environmental) are considered an essential
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component of strategic planning. The output of the first module is a set of projects that support
the strategic goals. The second module of the framework is designed to deliver a project
portfolio where resources are allocated taking into account not only financial criteria but also
sustainability. Sustainability-oriented financial resource allocation in a project portfolio takes
into consideration the economic, social and environmental dimensions of a project.

Financial analysis is performed to assess project efficiency on the basis of expected
cash flows. The analysis of scientific literature showed that in order to assess project
efficiency most of the authors apply the following indicators: return on investments (ROI),
payback period (PB), accounting rate of return (ARR), net present value (NPV), internal rate
of return (IRR), profitability index (PI), and modified internal rate of return (MIRR).

Risk analysis is divided into two complementary parts: qualitative and quantitative.
Qualitative analysis is performed using various experimental methods. It identifies any and
all risk and uncertainty factors as well as their importance for the project. The task of
quantitative analysis is to assess the effect of deviations of risk factors on project efficiency
in a quantitative manner.

Sustainability analysis is aimed at assessing the sustainability of a project. The
literature analysis of the use of the sustainability concept in project portfolio management
revealed that there are no efforts to assess the sustainability of a project when making
decisions regarding project selection and resource allocation.

Over the past decades a plethora of methodologies and tools were developed to perform
sustainability assessment studies, focusing on different scopes (i.e. different pillars) and scales
(i.e. micro, meso and macro) (Cinelli et al., 2014, p. 139). Taking into account the fact that
sustainability indicators and composite index are used to assess different aspects of
sustainability (Ness et al., 2007, Kemmler and Spreng, 2007, Bohringer and Jochem, 2007,
Singh et al., 2007, Ugwu and Haupt, 2007, Fernandez-Sanchez and Rodriguez-Lépez, 2010,
Kocmanova and Simberova, 2013, Kocmanova and Docekalova, 2012, Zhou et al., 2012,
Manzini et al., 2011, Singh et al., 2012, O'Ryan and Pereira, 2015), we decided to use a
composite sustainability index for assessing the sustainability of a project (CSIP). Therefore,
we present a scheme for the calculation of a composite sustainability index of a project.

Various methodologies exist to construct composite indicators (Cls). Nardo et al., 2008
described a framework for the construction of a composite, which includes the selection of
relevant indicators and data, imputation of missing data, normalization of the selected
indicators, weighting and aggregation. Cherchye et al. (2007) used DEA in their
construction with the aim of neutralizing the recurring sources of criticism about Cls. The
application of this method makes it possible to skip the normalization stage. Hatefi and
Torabi (2010) proposed a common weight MCDA-DEA approach for constructing Cls.
Zhou et al. (2010) developed a multiplicative optimization approach for constructing Cls,
using the weighted product (WP) method.

The scheme for the calculation of a composite sustainability index of a project is
divided into several steps which are presented in Figure 3.

The first step covers identification and selection of sustainability indicators which are
suitable for a project in a particular industry. Then the indicators are grouped into economic,
social and environmental. After sustainability indicators are selected and grouped, the weight
of each indicator has to be determined. Since indicators may be expressed in different units,
normalization is necessary. The final step is aggregation of indicators.
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INDICATORS

GROUPING OF INDICATORS INTO
SOCIAL, ENVIRONMENTAL AND
ECONOMIC GROUPS

WEIGHTENING OF INDICATORS

NORMALIZATION OF INDICATORS

AGGREGATION OF INDICATORS

COMPOSITE SUSTAINABILITY INDEX
OF A PROJECT

Source: created by authors
Figure no. 3 — Scheme for the calculation of a composite sustainability index of a project

It should be noted that we encounter a problem when assessing the sustainability of a
new project that the project concerned does not have tendency. Therefore, a baseline (the
simplest reference point) should be used. Baselines are starting points for measuring change
from a certain state or date (Ten Brink, 2007). They are a common practice and broadly
accepted in such fields as medicine, economics, environmental quality, climate change or
education (Moldan et al., 2012, p. 7).

Once financial, risk and sustainability analyses are performed, it should be decided
which criteria (financial or non-financial) are given priority by a decision-maker prior to any
allocation of financial resources in a project portfolio. For instance, a simple weighting
function (using a weight 1) is needed that expresses preference (e.g. the sustainability) of a
decision-maker (Peylo, 2012, p. 36).

5. APPLICATION OF THE FRAMEWORK

Since the aim of our paper is to show how sustainability can be integrated into project
portfolio management (more specifically, financial resource allocation), this section
demonstrates the applicability of the second module of the proposed framework. We do not
look into the first module but just make an assumption that all projects meet sustainability-
oriented strategic objectives, whereas the second module of the framework is tested on ten
actual construction projects.

An efficient two-dimensional portfolio (return-risk) is traditionally described as a
portfolio that provides the least risk for a given return, or the greatest return for a given level
of risk (Kancerevicius, 2009). A range of literature has covered extensively the concept of
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optimal portfolio (Markowitz, 1952, Tobin, 1958, Merton, 1972, Sharpe, 1994), so this
subject will not be covered in this paper. It is sufficient to understand that the return and
standard deviations obtained from screening can be extended to the development of an
optimal portfolio (Siew, 2015). Therefore, we also propose to use project returns and
standard deviation as measures of profitability and risk when building a project portfolio.
Based on Markowitz’s theory, the expected return of a portfolio is calculated as the
product of the return on a security and its probability (Filipavicius and Kazlauskas, 2015):

E(R,) = Z R; P, €))

where:
R; = return on a security;
P;= probability for return on a security.

However, in practice, a simple formula is used to calculate the total return on a security
because the assessment of the expected return on a security is rather complicated (Mangram,
2013). On the assumption that an investor gains from the buy-sell spread, the return on a
security can be calculated as the average of daily, weekly, monthly or annual returns
(Haugen, 2001):

T )

Vo

3

n
R =
i=1
where:

V; = selling price of a security;

V, = buying price of a security.

Based on the second formula, and on the assumption that the project return is the
difference between profits and investments, the return of a project portfolio will be calculated
as the average of project returns in different scenarios (in the absence of historical data):

1 n
R=->"1, ®)
n 4 1

where:
P = project profits;
I = project investments.

The degree of risk of a project is expressed by standard deviation. Standard deviation
shows the average deviation of the return of a project from the mean of the sample in terms
of the same measures. A standard deviation is calculated by using the following formula:

(4)

where:
R; = project’s return in scenario i;

R = project’s average return.
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When allocating resources, it is important to understand how the uncertainties of
different projects interact. In financial markets, the key determinant of the risk of a portfolio
is the extent to which the returns vary either together or in the opposite direction. Risk
depends on the correlation between returns on different securities in the portfolio. We do not
take into consideration the correlation between projects in this paper as projects
implemented by a particular company are, for the most part, closely interrelated.

In this study, beyond return and risk, we consider an additional objective, i.e.
sustainability. For the integration of sustainability into portfolio theory several approaches are
possible (Peylo, 2012). The first option would be to combine the concept of sustainability and
portfolio theory by first selecting a suitable set of projects using sustainability criteria and
afterwards applying a portfolio optimisation to find an efficient portfolio. As a second
alternative, the portfolio optimisation could be applied first and then a certain degree of
sustainability of the portfolio could be used. A third alternative is the integration of
sustainability as an additional criterion into a new three-objective portfolio optimisation.

As already mentioned in Section 4, we use a composite sustainability index to assess
the sustainability of a project. It is calculated using the following formula:

m
CSIP = Z w; 1, (%)
i=1

where:

CSIP = composite sustainability index of a project;
w; = weight of sustainability indicator i;

I; = normalised value of sustainability indicator i.

We formulated the portfolio selection as a three-objective optimisation problem so as
to find tradeoffs between return, risk and sustainability:

1) The maximisation of the return of the portfolio;

2) The minimisation of the standard deviation of the portfolio;

3) The maximisation of a sustainability index of the portfolio.

Goals:
max Rp
min o, (6)
max Ip
where:

n
R, = ) wiR, ™

O-p = w; 0, (8)
ni=1
Ip =Zwi CSIPL, (9)
i=1

where:
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Ry, = return of the portfolio;

R; = average return of project i;

o, = standard deviation of the portfolio;

o0; = standard deviation of a project i;

I, = sustainability index of the portfolio;

CSIP; = composite sustainability index of a project i
w; = fraction of the portfolio invested in a project i

Constrains:
ZWL' =1.
The weight of individual projects may not exceed 20%.

The proposed model for ten construction projects, using Excel Solver tool, was computed
under different scenarios. A weight A was used to express preference (e.g. sustainability) of a
decision maker. First of all, a project portfolio is constructed taking into account only return
and risk (financial portfolio, A=1). Then a portfolio is constructed taking into account not only
return and risk but also project sustainability, by giving equal weight to financial and
sustainability criteria (balanced portfolio, A=0.5). Finally, the best possible sustainable
portfolio is constructed (A=0). The results of the study are presented in Tables 1 and 2.

Table no. 1 — Comparison of portfolios

Financial portfolio Balanced portfolio | Sustainable portfolio
A=l 2=0.5 A=0
Return, % 50.21% 46.80% 46.20%
Risk, % 4.86% 4.54% 4.48%
Sustainability, % 52.80% 67.20% 67.80%

Source: prepared by authors

Table no. 2 — Portfolio structure

Financial portfolio | Balanced portfolio | Sustainable portfolio

Projects A=l 2=0.5 A=0

P1 20% 20% 20%

P2 20%

P3 20% 20% 20%

P4 20%

P5 20% 20%

P6

P7 20%

P8

P9 20% 20% 20%

P10 20%

Source: prepared by authors

As should have been expected, the incorporation of sustainability changes the structure
of a portfolio and values of different criteria. Nevertheless, the incorporation of
sustainability in the case at hand has moderately affected financial indicators of the portfolio



Financial Resource Allocation in a Project Portfolio... 379

(i.e. return and standard deviation). These results do not conflict with recent research (Utz et
al., 2014, Trenado et al., 2014). It is clear that this result heavily depends on the empirical
characteristics of the case under study.

6. CONCLUSIONS

The literature analysis revealed that sustainability is defined in many different ways. In
spite of this fact, most authors agree on the three pillars of sustainability, namely social,
environmental and economic.

The concept of sustainability has also been linked to project management. And today
there is an increasing understanding of the need to develop methods, tools and techniques to
integrate sustainability criteria into project management.

This study presents an original contribution by proposing a means of integrating
sustainability into project portfolio management. We proposed a framework for sustainability-
oriented financial resource allocation in a project portfolio, which consists of two modules.
The first module is concerned with the integration of the sustainability into the strategic
planning process, whereas the second one is designed to deliver a project portfolio where
resources are allocated taking into account not only financial criteria but also sustainability.
We also proposed to assess the sustainability of a business project using a composite
sustainability index. Based on the review of existing literature, this has not been attempted.

The empirical testing of the model showed that the incorporation of sustainability into
the process of constructing a project portfolio causes moderate changes in the structure of
the portfolio and the values of different criteria. In principle, these findings are not contrary
to previous research.

However, this study has some limitations. Firstly, in order to select the best portfolio
option the interaction between projects should be taken into account. Secondly, in order to
ensure the optimised use of resources, scheduling would need to be done. Thirdly, the risk
assessment should take into account only negative deviations as higher returns are always
desirable. Lastly, the portfolio was constructed with the limitation that the weight of
individual projects may not exceed 20%. Any change of this limitation may affect both the
structure of the portfolio and the values of criteria; therefore, a greater number of scenarios
should be evaluated.

Despite all shortcomings, we believe that the understanding of this study should enable
companies to execute right (sustainable) projects, which could make a contribution to the
sustainable development of organizations and thereby increase their competitive advantage.
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