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ABSTRACT

Project  management is  the discipline of planning,  organizing,  securing and managing
resources to bring about the successful completion of specific project objectives. Project
opportunities  come  in time  and it  is  necessary to  decide which will  be  accepted  for
creating a dynamic portfolio of projects and which will be rejected. The paper presents an
approach for dynamic project portfolio management based on the ANP model. The ANP
model  consists  of  four  basic  clusters  (projects,  resources,  criteria,  time)  with  their
elements and influences. An important factor of the proposed ANP model is time. Hybrid
procedure for dynamics of the project portfolio management is proposed.
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1. Introduction
Projects are in accelerating world rhythm the right option of solving problems of lot of
companies. Nothing is permanent, everything is temporary, and that makes pressure on
companies to finish new products or services faster, cheaper and definitely not to fail.
Risk is a very important factor in project management. Most project organizations exist in
a  multiproject  environment.  This  environment  creates  the  problems  of  project
interdependency and the need to share resources. 

Projects  are  the  way  for  implementing  the  organization's  strategy.  Strategic
alignment  of  projects  is  of  major  importance  to  effective  use  of  organization
resources.  Selection  criteria  need  to  ensure  each  project  is  prioritized  and
contributes to strategic goals. Ensuring alignment requires a selection process that
is systematic, open, consistent, and balanced. All of the projects selected become
part  of  a  project  portfolio  that  balances  the  total  risk  for  the  organization.
Management of the project portfolio ensures that only the most valuable projects
are approved and managed. 

The portfolio management domain encompasses project management oversight at
the organization level through the project level. Full insight of all components of
the  organization  is  crucial  for  aligning  internal  business  resources  with  the
requirements  of  the  changing  environment.  Project  portfolios  are  frequently
managed by a project office that serves as a bridge between senior management
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and project managers and project teams. Project opportunities come in time and it is
necessary to decide which will be accepted for creating a dynamic portfolio of projects
and which will be rejected (see Figure 1).

                                                                                                  Time
Figure 1 Dynamic flow of projects 

Lot of professionals tried to find sophisticated way to improve techniques for project
management  in  different  ways.  The  paper  presents  an  approach  for  dynamic  project
portfolio management based on the ANP model.

2. Literature Review
Project  management is  the discipline of planning,  organizing,  securing and managing
resources to bring about the successful completion of specific project objectives.  In an
accelerating economic world, projects become tools for promoting the objectives of the
organization.  There  is  a  very  extensive  literature  on  the  management  of  individual
projects and project portfolios. We start from a publication (Larson & Gray, 2011) that
describes very clearly project management as a managerial process.

The network economy is a term for today’s global relationship among economic subjects
characterized  by massive  connectivity.  The  central  act  of  the  new era  is  to  connect
everything to everything in deep web networks at many levels of mutually interdependent
relations, where resources and activities are shared, markets are enlarged and costs and
risk  are  reduced.  Network  systems  contain  both  positive  and  negative  feedbacks.  A
variety of feedback processes create complex system behavior (Fiala, 2006). 

The Analytic  Hierarchy Process (AHP) is the method for setting priorities.  A priority
scale based on reference is the AHP way to standardize non-unique scales in order to
combine multiple performance measures. The Analytic Network Process (ANP) is the
method  (Saaty,  2001)  that  makes  it  possible  to  deal  systematically  with all  kinds  of
dependence and feedback in the performance system. The well-known AHP theory is a
special  case  of  the  Analytic  Network  Process.  The ANP approach seems  to  be  very
appropriate instrument for project portfolio management.

 An  important  characteristic  of  project  portfolio  management  is  dynamics.  Time
dependent priorities in the ANP model can be expressed by forecasting using pairwise
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comparison functions  (Saaty,  2007) or by  predictions based on using of compositional
data exponential smoothing (Raharjo, et al., 2009)..

3. Objectives
The use of project portfolio management is increasingly becoming a tool for promoting
the strategy of the organization, which is a very important role. This paper aims to verify
the ability to model and solve the problem of dynamic project portfolio using the ANP
model. The aim is to develop a general model, which would be completed for the specific
needs of problems. This is not about managing individual projects, but their networks
where  relationships  exist  among  projects.  ANP  model  seems  to  be  the  appropriate
structure for modeling and solving the problem. Another issue is the appropriate selection
of clusters, which would be the basis of the basic model and their fulfillment by system
elements. Another specific problem is the creation of sub - networks in the ANP model
characterizing the specific important circumstances of the model. The current economic
environment is characterized by significant changes. An important problem of the model
will be to capture the dynamics that would represent appropriate changes.

4. Research Design/Methodology
The structure of the ANP model for dynamic project portfolio (DPP)  is described by
clusters of  elements  connected by their dependence on one another.  A cluster  groups
elements (projects, resources, criteria, time) that share a set of attributes. At least one
element in each of these clusters is connected to some element in another cluster. These
connections indicate the flow of influence between the elements (see Figure 2). 

                                                        

       
                                                             Projects

                                                                                         
                                                                            

                                                                  Time

Figure 2 Flows of influence between the elements

The ANP model consists of four basic clusters with their elements and influences:

Projects

This  cluster  consists  of  potential  alternatives  of  projects  of  which will  be  selected a
dynamic portfolio. There are priorities among projects for inclusion in the portfolio. The
cluster has connections to all other clusters.
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Resources

Resources are necessary for  the implementation of projects. Main resources are human
resources between which are relations important for creating project teams. The cluster
has connections to all other clusters.

Criteria

Projects are evaluated according to criteria which include benefits, opportunities,
costs,  and  risks  (BOCR).  The cluster  has  connections  to  all  other
clusters.

Time

Time is measured in discrete units. Elements of other clusters vary in time and theirs 
values depend on the values in previous time periods.

Sub-networks

The basic ANP model is completed by specific sub-networks. The sub-networks are used
to model  important  features of the DPP problem.  The most  important  features in our
ANP-based framework for DPP management are captured in sub-networks:

• dynamic flow of projects,
• time dependent resources. 

Dynamic flow of projects
Project opportunities come in time and it is necessary to decide which will be accepted 
for creating a dynamic portfolio of projects and which will be rejected. The sub-network 
connects clusters: time and projects.

Time dependent resources 
A specific sub-network is devoted to model time dependent amounts of resources. The
time  dependent  amount  of  resources  is  given by.  The sub-network connects  clusters:
time, resources and projects.

5. Dynamics of ANP method 

The ANP method is suitable for the determination of priorities in network systems where
there  are different  types  of  dependencies  between  the  elements  of  the  system.  Time
dependent  priorities  play  an  increasingly  important  role  in  a  rapidly  changing
environment of network systems. Long-term priorities can be based on time dependent
comparisons  of  system  elements.  Short-term  predictions  can  be  based  on  using  of
compositional  data  exponential  smoothing.  A  hybrid  procedure  that  combines  the
advantages of both approaches is proposed.

Hybrid procedure 
For  the  prediction  of  time-dependent  priorities  ANP  method  we  propose  a  hybrid
procedure that combines the benefits of long-term forecasting of pairwise comparison
functions and short-term weight predictions using exponential smoothing compositional
data.  This procedure also mutually enriches both procedures obtaining more  accurate
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data. Both procedures were presented in the previous sections and here we limit ourselves
to a brief summary of the hybrid procedure steps.

Step 1: Formulation of pairwise comparison functions.
Step 2: Testing and improving consistency of pairwise comparisons.
Step 3: Collection of historical data by ANP priorities over time.
Step 4: Using of compositional exponential smoothing.  
Step 5: Selection of the best coefficient α, β with lowest value of error.
Step 6: Forecasting of priorities for next time periods.
Step 7: Re-formulation of pairwise comparison functions based on short-run model. Go
to Step 2.

6. Conclusions
The paper presents a proposed methodology for dynamic project portfolio management.
The basic ANP model with clusters (projects, resources, criteria and time) was created.
The  proposed  ANP  model  captures  the  relationships  between  the  clusters  and  their
elements. An important factor of the ANP model is time. The paper proposes a hybrid
procedure  for  time-dependent  priority  setting.  The  methodology  is  verified  on  the
projects  of  an  engineering  company.  The  experimental  results  will  affect  the
specification, completing and extending the model.
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