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ABSTRACT

Extracting and consolidating knowledge from past projects can help managers in selecting projects with 
the correct level of riskiness, while market analysis gives directions for reaching the objective of a bal-
anced project portfolio. To this extent, the chapter discusses strategic importance of project selection 
and the role of risks and uncertainties in project portfolio management and presents some fundamental 
and innovative frameworks and project selection methodologies for balancing risks. Finally, the chapter 
proposes a model containing an innovative methodology, based on artificial neural networks, to help 
managers in balancing project portfolio and assessing projects during the selection phase on the basis 
of risks, uncertainties and critical success factors.

INTRODUCTION

Project portfolio management (PPM) extends the objective of realizing successful projects to the align-
ment with strategic business objectives, but expected project success still remains the main determinant 
for projects selection. But management knows it and so do project managers: selection of new projects 
cannot be based only on quasi-guaranteed short-term revenues as the year-to-year viability of a company 
depends on its ability to innovate, the uncertain long-term returns on the company’s total innovation 
investment.

The contemporary competitive environment, with its widespread lack of information, misleading signs 
and difficulties in forecasting future scenarios, makes the investments in the acquisition and manage-
ment of projects always riskier. Consequently, one of the objectives of manager is the assessment of risk 

Project Selection Frameworks 
and Methodologies for 

Reducing Risks in Project 
Portfolio Management

Fabio Nonino
Sapienza University of Rome, Italy



548

Project Selection Frameworks and Methodologies for Reducing Risks in Project Portfolio Management
 

across project portfolio. Companies must learn to manage innovation strategically to achieve a competi-
tive advantage through a well-balanced portfolio. But what does it mean to balance a project portfolio?

As regard new markets and innovative products, firms should construct a portfolio selecting projects 
that balance riskiness of long-term return of investment for projects that will become the engines of 
blockbuster growth with guaranteed short-term revenues. Therefore, companies should align project 
portfolio with their strategic business objectives, achieving maximal project portfolio value by combin-
ing performances of projects in order to maximize the shareholders’ value while balancing resource 
allocation and risks (Costantino et al., 2015).

Achieving maximal project portfolio value for the resources used is often complicated by multiple 
selection criteria, subjective and imprecise assessments and project interdependencies. Project critical 
success factors (PCSFs) can serve as manageable criteria to prevent possible causes of failures with an 
effective project selection process, taking into account company strategic objectives, project manager’s 
experience and the competitive environment.

The first section discusses strategic importance of project selection and the role of risks and un-
certainties in project portfolio management. The subsequent section examines some fundamental and 
innovative frameworks and project selection methodologies for balancing project portfolio risks. The 
last part of the chapter proposes a framework an innovative methodology to help managers in assessing 
projects during the selection phase. An artificial neural network (ANN), scalable to any set of PCSFs, 
classifies the level of project’s riskiness by extracting the experience of project managers from a set of 
past successful and unsuccessful projects taking into account risks and uncertainties.

BACKGROUND

The main objectives of the project portfolio management are the identification, the ranking, the prioritiza-
tion, the selection and the authorization of projects or programs. Project selection is a strategic process 
aimed at evaluating individual projects or groups of projects and then choosing which implement so 
that the objectives of the parent organization are achieved (Meredith et al., 2015). However, too often 
it fails (Ghapanchi et al., 2012) due to complexity caused by many factors, exogenous and endogenous, 
such as uncertainty, interrelationships among projects, changes over time and stakeholders behaviour.

Project portfolio selection is the result of multiple and conflicting objectives. The first challenge in 
managing project portfolio is translate qualitative objectives in measurable and manageable quantitative 
goals. The second is to identify the interdependence of projects driven by common objectives and often 
scarce resources. The third is managing risk and uncertainties while balancing revenues and investments, 
reaching the so-called ambidexterity, i.e. exploitation of consolidated products/services and standardized 
processes vs. exploration of new business opportunities.

Risks and Uncertainties in Project Portfolio Selection

The process of protection from risks and uncertainties represents a fundamental component of the 
project portfolio and project management activities and needs of models, frameworks and methodolo-
gies translated in systematic procedures. Managers can reach a proper control of the projects’ portfolio, 
balancing the overall exposure to risks, only with a clear perception of the expected results on every 
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