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COST – European Cooperation in Science and 

Technology is an intergovernmental framework 

aimed at facilitating the collaboration and net-

working of scientists and researchers at Euro-

pean level. It was established in 1971 by 19 mem-

ber countries and currently includes 35 member 

countries across Europe, and Israel as a coope-

rating state. 

  

COST funds pan-European, bottom-up networks of 

scientists and researchers across all science and tech-

nology fields. These networks, called ‗COST Actions‘, 

promote international coordination of nationally-funded 

research. 

  

By fostering the networking of researchers at an interna-

tional level, COST enables break-through scientific de-

velopments leading to new concepts and products, the-

reby contributing to strengthening Europe‘s research 

and innovation capacities. 

  

COST‘s mission focuses in particular on: 

+ Building capacity by connecting high quality scientific 

communities throughout Europe and worldwide; 

+ Providing networking opportunities for early career 

investigators; 

+ Increasing the impact of research on policy makers, 

regulatory bodies and national decision makers as 

well as the private sector. 

  

Through its inclusiveness, COST supports the integra-

tion of research communities, leverages national re-

search investments and addresses issues of global re-

levance. 

  

 Every year thousands of European scientists 

benefit from being involved in COST Actions, al-

lowing the pooling of national research funding 

to achieve common goals. 

  

As a precursor of advanced multidisciplinary research, 

COST anticipates and complements the activities of  

EU Framework Programmes, constituting a ―bridge‖ 

towards the scientific communities of emerging coun-

tries. In particular, COST Actions are also open to par-

ticipation by non-European scientists coming from 

neighbour countries (for example Albania, Algeria, Ar-

menia, Azerbaijan, Belarus, Egypt, Georgia, Jordan, 

Lebanon, Libya, Moldova, Montenegro, Morocco, the 

Palestinian Authority, Russia, Syria, Tunisia and 

Ukraine) and from a number of international partner 

countries. COST‘s budget for networking activities has 

traditionally been provided by successive EU RTD 

Framework Programmes. COST is currently executed 

by the European Science Foundation (ESF) through 

the COST Office on a mandate by the European 

Commission, and the framework is governed by a 

Committee of Senior Officials (CSO) representing all its 

35 member countries. 

  

More information about COST is available at 

www.cost.eu 
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Managing Stakeholders 

 

Aim & Background of the Working Group 

 

Stakeholder management (SM) in megaprojects was established as one of four 

working groups within the Megaproject COST-Action. The critical importance of 

stakeholder management in megaprojects was identified in the first phase of the 

COST-Action‘s research by case studies. It was obvious that stakeholder have huge 

impact on the performance of megaprojects. 

 

Thus, this working group started with the focus on this specific aspect of megapro-

ject management. Thereby, the focus was aligned with the overall aim of the COST-

Action: 

  

"…to understand how megaprojects can be designed and delivered more 

effectively to ensure their effective commissioning within Europe. Effective 

design and delivery means not only insuring that the megaproject is deli-

vered on-time and to budget but that it satisfies the societal and com-

mercial needs that motivated its creation and that it continues to do so 

throughout its entire life-cycle" 

 

Thus, two guiding questions were developed for this working group: 

 

1. What are the problems that occur with stakeholders in megaprojects? 

2. How to manage those problems and stakeholders? 

To answer these questions different methods have been applied – all based on a 

case study approach which was the data foundation of this COST-Action. The me-

thods applied and the results reached will be presented in this report in the following 

pages.  

 

There were various ways possible to the group to choose of how to work together: 

group meetings, ―small‖ meetings, short term scientific missions (STSMs), confe-

rences, student projects, etc.! 
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Research Methods 

 

The Interdepence between the different methods 

 

To address the research question properly, different methods have been applied to 

cover different aspects of the problem. A general approach was developed and con-

tained two methodological ways in order to understand how stakeholders impact 

megaproject performance. The first methodology way focused to uncover how 

project context und culture influence stakeholders‘ behavior whereas the second 

addressed stakeholder interactions and thus used network analysis. Furthermore, a 

framework was needed to measure stakeholder impact on megaproject perfor-

mance. 

 

The Figure 1 explains the connection between the clustering of stakeholders ac-

cording cultural context, stakeholder network analysis and megaproject impact. This 

is in line with the more detailed framework presented in Figure 2. 

 

 

 

Clustering of stakeholders according cultural context 

 

Methodology (Pau, L-F, Njaa, O., Langeland, A., 2014) 

 

Departing from traditional project management, this work focuses on cultural and 

localized differences and influences on a specific project activity, and furthermore 

on the specific influences on large important critical projects (also called ―megapro-

jects‖). It analyzes relevant methodologies, theories and results from other discip-

lines such as micro-behaviors influenced by local cultures, socio-cultural theories, 

cultural synergy processes and hybrid institutions, physioeconomics as well as dif-

ferent practices in contracting. It is shown that the very definitions of the concept of 

―megaproject‖ are diverse in the world, and details are given. A scaled gap analysis 

Cluster of megaprojects with consistent 
cultural & contextuals attributes

Stakeholder networks

Project performance and impact

How project context & 

culture influence stake-

holders‘ behavior? 

How the stakehold-

ers interact? 

How the stake-

holders impact 

the project? 

Figure 1: The methodological approach used in this research. 
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tool is proposed, rooted in the above theories and results, aiming at identifying cul-

tural differences between megaprojects from a set of qualitative measures. To fur-

ther allow for causal analysis, a set of cultural impact measures is proposed, and 

the same sample of international megaprojects is assessed correspondingly.   

 

Taking thereafter the viewpoint of characterizing a given regional culture, it is shown 

that Scandinavian project management practices evidence a specific combination of 

cultural influence measures relying on hybrid governance and communications,   

unique work culture and tools, as well as an approach to adaptation.  

 

The conclusions shows that, despite the fact that, to apprehend cultural factors in 

general is a very complex endeavor; the limited set of cultural influence measures 

identified in this research  allows to characterize cultural impact on megaprojects. 

Megaprojects can be clustered or contrasted by cultural influences, by management 

styles, thus serving concrete needs in megaproject management. 

 

 

Data Analysis (Pau, L-F, 2014a) 

 

The general tool mentioned above, with its specific megaproject cultural attributes, 

has allowed to analyze a sample of 18 documented international megaprojects on 5 

continents. It is very important to point out that for 15 of these projects, their respec-

tive project management heads were the one‘s grading the cultural gap attribute 

values as well as the qualitative project outcome values. This data acquisition was 

carried out in a separate project from the COST Action Megaprojects. 

 

Three Megaprojects (out of 18) had data collected inside the WG. The taxonomy of 

the cultural attributes and causal impacts allows to group the megaprojects by clus-

ters of similar culturally driven management styles, irrespective of implementation 

countries. 

 

Cluster analysis refers to a diversity of algorithms which allow to group together 

samples characterized by N vector attributes, and possibly to determine a reduced 

space of dimension M<N preserving most of their mutual properties. In supervised 

cluster analysis, a separate sample set from the same population with known group 

assignments is used. When such prior categorizations are not known, only unsu-

pervised cluster analysis can be used, relying on metric, statistical and/or semantic 

similarity measures between samples. 

 

As the megaprojects have not yet any prior categorization, only unsupervised clus-

ter analysis can be used. The similarity measures are however totally independent 

from the population distribution. But, the choice of similarity measure may affect the 

clustering outcomes, and small-sample effects apply. By choosing as attribute vec-

tor only the cultural gap attributes, or the cultural gap attributes AND impact 

attributes, one can group megaprojects by contextual aspects only, or by contextual 

aspects and project impact. 
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The algorithms which have been tested on the cultural attributes include: simple k-

means clustering, extreme value analysis from centroid distances, decision tree 

inference by PART, MakeDensityBasedClusterer, LVQ, Hierarchical clusterer, and 

principal components analysis. 

 

The characterization of cultural factors affecting the 16 megaprojects provides a 

sharp divide into two groups linked to governance styles inside the projects in re-

sponse to external factors. The groupings are not country or sector dependent. 

More refined interpretations can be derived from projection of megaprojects onto 

principal axis; five combined attributes only can explain over 50 % of the differences 

in cultural aspects and outcome. Only one cultural attribute (style of execution and 

control of a megaproject) shows some cross-correlation with three other cultural 

attributes.   

 

 

 

 

 

 

 

 

 

 

 

In Table 1 an overview of the 15 other megaprojects is given which were analyzed 

by another group than the stakeholder working group but has been build upon in 

this research. 

 

 

 Megaproject Country Sector 

1. Victoria Australia Civil engineering 

2. Daocheng Yading Airport China Transport  

3. ARJ21 C919  COMAC Aircraft China Aerospace 

4. Metroselskabet Copenhagen Denmark Transport  

5. Copenhagen Ringsted rail 

connection 

Denmark Transport  

6. Anholt Offshore Wind farm Denmark Energy 

7. Oresunds bridge Denmark/Sweden Civil Engineering 

8. Celtel / Zain Group East Africa Telecommunication 

9. Yme Norway Offshore oil 

10. Hardanger Bridge Norway Civil engineering 

11. ROGFAST tunnel Norway Civil engineering 

12. RYFAST tunnel Norway Civil engineering 

13 Taipeh 101 Taiwan Construction 

14. Apple Headquarters USA Construction 

15. Hudson Yards USA Construction 

Table 1: Overview of megaprojects analyzed (Pau, L-F, Njaa, O., Langeland, A., 2014) 

• Cluster I : 4 megaprojects  
 (Torrevaldaglia, Hardanger, Rogfast, Ryfast) 
 

• Cluster II: 14 megaprojects  
(Victoria, Daocheng, Nuremberg, ARJ21, Metroselskabet, 
Ringsted, Anholt, Oeresund, Celtel, Yme, Taipeh, Sevilla, Apple, 
Hudson)  
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Stakeholder Impact and performance measurement framework 

 

Starting from a research framework which will be explained in the following, a ques-

tionnaire was developed to conduct the case studies. Four European megaprojects 

were selected and interviews were conducted by direct contact to project managers 

of the respective megaprojects. Based on the widely accepted multi case study ap-

proach (Yin, R., 2003), the comparison of such data is highly relevant and reliable. 

Though, the data is based only on four cases, it represents 52 stakeholders and 

thus is a good number to draw some conclusions. Furthermore, four cases are rec-

ognized as the minimum in multi case study research (Eisenhardt, 1995). Thus, this 

approach allows identifying attributes of 52 stakeholders in four different megapro-

ject settings. 

 

The framework for this research was inspired by two facts and influenced from lite-

rature on construction projects: Achieving sustainability-related targets in (construc-

tion) projects is increasingly becoming a key performance driver (Bal et al., 2013). 

Gibson‘s thesis is that sustainability concerns should be embedded in stakeholder 

theory rather than being treated as a marginal issue (Gibson, 2012). Sustainability 

assessment process, if appropriately designed could be the ideal process through 

which the benefits of stakeholder engagement within a project can be maximized 

and the sustainability agenda be pursued (Mathur et al., 2008). 

 

Based on previous analysis, the most appropriate sustainability model for 

megaproject analysis is the 5P model. It enables to capture interest and impact 

together. Stakeholders by definition have interest in project. It is our proposition 

that their interest in megaproject must be measured using sustainability measures. 

Their impact, on the other hand, have broader spectrum, and for that we need 5P 

model.  

 

5P model is suitable to separate internal and external impact on stakeholders. 

Internal impact is considered to be process and product, and external are social, 

ecological and economical aspect of megaproject. To understand how stake-

holders are influencing the megaproject we need to know how their actions were 

with respect to project and how their influence affected the project. The first part is 

analysed through the first and second P (process and product), their interest is 

measured by ―the triple bottom P‘s‖ and impact are measured with two sets of 

measures: the ―iron triangle‖ (budget, time, scope) named as ―side effects‖ and the 

―the triple bottom P‘s‖. When stakeholder interests were analysed, the hypothesis 

was made that each of them can have personal and/or global interest in project. 
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Figure 2: Stakeholder impact on Megaproject performance and sustainability. 

 

Based on this understanding, the framework (Figure 2) and the following ques-

tionnaire was developed for data gathering. For this research data was collected 

by direct interviews with project managers. They were asked to:  

 
1. Identify stakeholders, their role and type, internal or external,  

2. Rate different type of stakeholder POWER as the ability to change the 

process: political, legal, social and business, and GRADE OF INTEREST  

as willingness to engage and ATTITUDE towards the project 

3. Assess the type and rate the level of interactions/relationships between the 

stakeholders  

4. For each identified stakeholder state (in words) and rate their INTEREST 

in the project with respect to 3P sustainability  

5. For each identified stakeholder rate their IMPACT on project  

6. For each identified stakeholder explain in words how they IMPACTED the 

project 

7. Stakeholder involvement: When was stakeholder management strategy 

developed? When was consensus with stakeholder reached? When were 

external stakeholder‘s representatives involved in regular meetings? Is 

public consultations part of legal framework? Is public consultations part of 

good practice?            
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Four European megaprojects used for case study analysis 

 

The data gathered for this research was gained from four European megaprojects 

that will be described shortly. The data was primary data gained by interviews led 

by working group members or information that is based on well researched second-

ary data and from personal involvement with the megaproject. 

 

Nuremberg – Ingolstadt High Speed Railway, Germany 

The High Speed Railway from Nuremberg to Ingolstadt is a new stretch of track in 

southern Germany (Bavaria). The track has a total length of 171 kilometers and was 

finished in the year 2006 with a total cost amount of 3‘573 Mio. €. The planned 

costs for the project were 1‘200 Mio. € in the year 1985, which means a cost in-

crease of about 80%. The project was planned by the DB Projekt Bau which is sub-

sidiary company of the Deutsche Bahn AG. The DB Projekt Bau divided the project 

in five sections and each section had its own general contractor. With the start of 

the plan approval procedure several stakeholders were involved in the project. 

Therefore the project management had an employee for public relations. This em-

ployee was responsible to inform the public and the press about the project. How-

ever, there were some discrepancies in the course of the process with stakeholders. 

For example the Nature and Biodiversity Conservation Union of Germany. They 

launched legal action against the project to stop the realization of the track but the 

complaint was rejected and the project was realized. 

Zagreb on the Sava River, Croatia 

Project ―Zagreb on the Sava River‖ is a multifunctional program of regulation, pro-

tection and utilization of river Sava from Slovenian border to the town of Sisak. The 

experts have been dealing with the regulation of Sava river for some decades now. 

It all started with a big flood in Zagreb in 1964. Several concepts have been made 

throughout the years. They were all multifunctional, including power plants, trying to 

resolve flood protection problems. Probably one of the reasons why neither one of 

the concepts were even begun with construction is the fact that there wasn‘t a man-

agement model which would gather, coordinate and manage all Program stake-

holders. In 2012 the new company was established as a subsidiary of HEP Group 

(Croatian Energy Utility Company) to manage the project. Project manager, made a 

model that puts together stakeholders at one side, and expert council as verification 

body on the other side connecting them through the operational team. Zagreb on 

the Sava River is a long-term sustainable solution to the problems related to the 

Sava River and the hinterland area of the Slovenian border to Sisak, and the project 

benefits are the environmental, social and economic. Potentials and benefits of the 

project will be realized in water management, transportation, energy and space and 

will enable long-term sustainable development of the area. From the WBIF Program 

the Project management company received a grant funds in the form of Feasibility, 

Environmental and Social Impact Study. It will evaluate three different solu-

tions/concepts and will select the most acceptable one. Current budget estimation is 

1,4 billion euro and project time completion of 15 years. 
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Torrevaldaliga Nord Power Plant, Italy 

Torrevaldaliga Nord is a coal power plant running since August 2010 by Enel S.p.a., 

the Italian energy utility company. The project regarded the conversion from oil to 

coal of the former power plant located in Civitavecchia, 6 km far from Rome in the 

center of Italy to increase production yield and efficiency (now up to 45%, one of the 

highest in the world) to reduce the final energy price for users, to diversify the Italian 

energy mix, actually depending upon oil and gas sourced by risky areas and to re-

duce environmental impacts. The project included the dismantling of the previous 

plant and the building of the new one based on the new Clean Coal technology, 

including ultra-supercritical boilers, steam turbines, filters, control systems and two 

docks on the coast in front of the plant for coal supply and by-products dismantling. 

Enel started the authorization process in April 2002 and the EIA process started. 

Final authorization was finally provided on December 2003 but only for 3 of the 4 

initial plant sections required, reducing the plant capacity to 1,980 MW (compared to 

the initial 2,640 MW). Production activities were initially planned to start in 2004 and 

end in 2008 with an initial budget of € 1,5 billions, but due to problems with local 

governments, which halted the docks construction activities requiring a new specific 

EIA, and other oppositions by local communities and environmentalists opposed to 

the conversion, the operation phase just started on August 2010 with a total cost of 

€ 2 billions. 

 
SEVILLE METRO LINE, SPAIN 

Seville metro line is one of the world‘s most advanced subway railway network, 

equipped with platform screen doors and a ticketing system based solely on smart-

cards. The project scope included the construction of 22 stations, 18 km of railway 

connecting Ciudad Expo and Olivar de Quintos and 17 trains, provided by CAF, 

able to reach a speed of 70 km/h and equipped with automatic train operation. The 

construction initially started in 1974 but after few tunnels construction it was halted 

due to fears about historical buildings damages and questionable population raise 

forecasts. The project was reopened in 1999 and the construction formally started in 

2003 with the foundation of the Metro de Sevilla Sociedad Concesionaria de la Jun-

ta de Andalucía S.A., with an initial budget of about € 0.36 billions and an planned 

completion in 2006. Incurring in construction problems as ground water and coarse 

gravel the project was partially inaugurated on April 2009 reporting an overall cost of 

about € 0.658 billions (81 per cent overbudget. The Puerta Jerez station was com-

pleted only in September for repairing due to a ground collapse, while the final trait 

between Condequinto and Oliver de Quintos was opened on November 2009. Lines 

2, 3 and 4 are still under construction since 2010 and are planned to finish in 2017. 

 

These four cases were analysed and 52 stakeholders were identified within. These 

stakeholders were classified according to Winch‘s stakeholder classification frame-

work (Winch, 2002). 
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Stakeholder Classification  

(Winch's Framwork, 2000) 

Number of Stakeholders 

In
te

rn
a
l D

e
m

a
n
d
 S

id
e
 

Client  9 

Financiers 13 

Client's Employees  

Client's Customer 2 

Client's Tenants 3 

Client's Suppliers  3 

S
u
p
p
ly

 S
id

e
 

Architects  

Engineers  

Principal contractors 2 

Trade contractors  8 

Materials  

Supplier  7 

E
x
te

rn
a
l P

ri
v
a
te

 

Local residents 3 

Local landowners  

Environmentalists 2 

Conservationists  

Archeologists  

Other external stakeholder categories 

(private) 

 

 Professional Associations 

(e.g. NGOs) 

1 

 Interested Parties  2 

  Media  2 

P
u
b
lic

 

Regulatory agiencies 6 

Local government 9 

National government 4 

Public Agencies 2 

Table 2: Stakeholders classified according to Winch's Framework (Winch, 2002) 

 

Stakeholder Impact and performance measurement analysis 

 

In a STSM an analysis was conducted aiming at providing a preliminary under-

standing of how stakeholders impact megaprojects. The framework on stakeholder 

impact and megaproject performance was applied and provided insight from four 

cases within 52 stakeholders were analyzed. 

 

Impact types were distinguished and stakeholders classified according to their im-

pact type. Thus, a valuable framework is developed not only according power, in-

terest and attitude, as in classical literature (e.g. Mitchel et al., 1997), but according 

to impact types and impact level. This is a valuable and important contribution to the 

theory and practice on stakeholder management.  

 

After all the considerations that needed to be taken into account, a new framework 

for classifying stakeholder categories on the basis of their real impacts on the 
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projects is proposed, to highlight the key players having impacts and deserving 

proper attentions. 

 

The new framework consists of a three dimensional matrix, or a cube, in which each 

dimension is one of the three impact dimensions. Based on this cube, eight stake-

holder classes may be identified as follows (Table 1): 

 

  Impact on PM-

Success 

Impact on Project 

Execution 

Impact on 3P 

  

  

1. Total Impact above avarage x x x 

below avarage       

2. PM / PE Impact above avarage x x   

below avarage     x 

3. PM / 3P Impact above avarage x   x 

below avarage   x   

4. PE / 3P Impact above avarage   x x 

below avarage x     

5. PM Impact above avarage x     

below avarage   x x 

6. PE Impact above avarage   x   

below avarage x   x 

7. 3P Impact above avarage     x 

below avarage x x   

8. Little Impact above avarage       

below avarage x x x 

Table 3: Framework to classify stakeholders according to their type of impact. 

 

This new framework can be used as an additional way to cluster stakeholders when 

conducting stakeholder analysis.  

 

In a follow-up STSM the number of stakeholders was significantly increased as then 

20 megaproject cases could be analyzed. Thus, the objective was to analyze and 

re-elaborate the information gathered in the 20 case studies of the Megaproject 

Portfolio. It was analyzed the attitude, the influence, the impact on project and the 

impact on external stakeholders, influence on project performance, stakeholder sa-

tisfaction and change of interest. 

 

As a result, the national government, the European government, the local govern-

ment and environmentalists play an important role when one aims to manage 

stakeholders in megaproject successfully. 
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Stakeholder network analysis (SNA) and dynamics 

 

A further development of the network analysis approach was the dimension of dy-

namics. This discussion led to considerations of related methodologies. 

 

Together with business activities on megaprojects, there are complex (un)formal 

relationships between stakeholders, that have direct impact on megaproject suc-

cess. It is obvious that stakeholder analysis is related to social network analysis. 

One of the main reason why this field is not researched so much is this complexity 

and multidisciplinary, while on the same time ―every project is consists of people‖. A 

common criticism of social network research is neglecting the network dynamics 

(Watts, 2003; Borgatti, 2005). Many researchers prove that centrality measures of 

social networks can say a lot about its participants (Barranquero et al.2014, 20 Car-

rington et al., 2010; de Nooy et al., 2005; Oliveira, Gama, 2012).  

 

Dynamic network analysis (DNA) as improved SNA takes into account interactions 

of social features conditioning structure and behavior of networks; DNA is tied to 

temporal analysis but temporal analysis is not necessarily tied to DNA, as changes 

in networks sometimes result from external factors which are independent of social 

features found in networks. In SNA, people in the networks are not treated as active 

adaptive agents capable of taking action, learning and altering their networks. This 

problem solve Multi-agent network models.  

Key advances that extend SNA to the realm of dynamic analysis are: meta-matrix, 

treating ties as probabilistic and combining social networks with cognitive science 

and multi-agent systems and all of them result in a dynamic network analysis.  

 

Concerning the probabilities, various factors affect the probability, including the ob-

server‘s certainty in the tie and the likelihood that the tie is manifest at that time. 

Bayesian updating techniques (Dombroski and Carley, 2002), cognitive inferencing 

techniques, and models of social and cognitive change processes (Carley, 2002; 

Carley, Lee, Krackhardt, 2010) can be used to estimate the probability and how it 

changes over time.  

 

There are several possible approaches to stakeholder analysis that include the 

mentioned dynamics and integrate classical and modern approaches: system dy-

namics, Bayesian networks, fuzzy cognitive mapping and agent-based modeling. All 

mentioned tools are for better understanding of social network analysis and its 

usage in stakeholder‘s analysis.  

 

 

Stakeholder-based modelling & system dynamics 

 

Stakeholder-based modelling is not new approach for researchers, but its applica-

tion on megaprojects is not well-known and thus tested and discussed in this re-

search. Forrester (1961, 1985, and 1994) emphasized the need to access the men-

tal database of managers in order to be able to construct system dynamics models 

of strategic problems in business. It is very close to stakeholder management on 

megaprojects, since they are more strategically important than other projects.  
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There are several approaches to stakeholders modelling and analyzing. Each of 

them has its own advantages and disadvantages. 

 

The crucial is to understand that every one of the approaches have system dynamic 

in itself. Whether stakeholders are missing or adding to a megaproject, the whole 

system as a structure is going to misbalance and has to rebalance by time. The 

question is what does this balance mean? The answer could be in calibrating the 

system of stakeholders in megaprojects.    

 

The following table (Table ) shows basic classifications of stakeholders modelling 

and researchers who have developed and/or applied them: 

 

 

Stakeholder modelling approach Researchers  

Group Model Building (GMB)  Andersen, Richardson,1997; Richardson, 

Anderson,1995; Andersen et al., 2006; Exter, 

Specht, 2003; Vennix, 1996 

Mediated Modelling (MM)  Belt, 2004 

Companion Modelling (CM) Souchere et al., 2010; Campo et al, 2010;  

Anselme et al., 2010; Rouan et al., 2010; 

Simon and Etienne, 2010, Vieira et al., 2010 

Participatory Simulation (PS) Meadows, 1986; Resnick and Wilensky, 

1998; Wilenski and Stroup, 1999 

Shared Vision Planning (SVP) USACE, 2005; Palmer, 1999; Palmer, We-

rick, 2004; Deli-Priscoli, 1995; IWR, 1994; 

IJC, 1999;  

Social science experiment (SSE) Ostrom at al., 1994; Cardenas et al., 2000 

Participatory Action Research 

(PAR) 

Wadsworth, 1998; Kemmis, McTaggart, 1998 

Participatory Decision Analysis 

(PDA) 

Bacu et al., 2003; Mendoza, Prabhu, 2006; 

Giordano et al., 2007; Lynam et al., 2007 

Table 4: Existing research of stakeholder modelling 

 

These considerations inspire think about other research approaches and methods 

that would allow more sound understanding of stakeholder behavior and impact. 

One first step is done in this working group and presented in the following. 

 

Social Network Analysis & System Dynamics in Stakeholder Analysis: a pro-

posed model  

 
There is no doubt that stakeholders are in the centre of three level sets: collective, 
individual and environmental level. There is mutual impact of each stakeholder on 
the individual level, as there is their impact on collective level (see Figure 3).  
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Figure 3: Stakeholders & their impact on megaproject success 

 

Concerning the impact on megaproject success and managing the stakeholders, it 

is obvious that impact has two main dimensions: power and interest. Stakeholders 

have different interest in (mega) projects, but the impact on (mega) projects de-

pends on the power by which this interest is engage in project success. Further-

more, if we succeed to measure those characteristics, we could better understand 

the weight of stakeholders in achieving and managing the megaproject success. 

 

A new model of stakeholders‘ behavior is, would have three main purposes:  

 to increase the knowledge and understandings of a system and its dynamics 

under various conditions, as in collaborative learning (Lynam et al, 2010) 

and  

 to identify and clarify the impacts of solutions to a given problem, usually re-

lated to supporting decision making, policy, regulations of management. 

 To find the relationship between interests & impact, through power and inte-

raction as position in the social network analyses of stakeholder system.  

 

The proposed model for stakeholder analysis is described in Figure 3. Stakeholders 

in megaprojects are not as simple as in other projects. The main differences are 

related to their quantity and complexity.  

 

Stakeholders are defined by their impact on a project. If it is so, than it is necessary 

to find the way to measure this impact as well as to find the causes of certain im-

pacts. The most suitable system to achieve this is to look at the stakeholders as 

entities with their power, interests and dynamics of their relationships. Combination 

of it such as ―map‖ or ―color‖ determines the particular impact on project. In this way, 

stakeholders are grouped into groups of different entities that show impact on me-

gaproject.   
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There are two possible references for considering the impact of stakeholders to 

project success: 

 by impact on the project success, which consisting of project management 

success and the impact on product as a result of the project 

 by impact on sustainability, which consist of impact on Profit, Planet, People. 

Stakeholders have their power and interest. Those two characteristics together with 

relationships between them form ―a map‖ that is specific and gives particular impact 

on project.  

 

The model presented in Error! Reference source not found. must be calibrated as 

it is in the reality, where interests strive to become impact, which depends on power 

and network position. Calibration involves finding the model constants (values) that 

make the model generate behavior cuvres that best fit the real world data. Using 

optimization, system dynamics will automatically vary the constants of our choice 

and look for the best fit between the simulation and real world data.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IN = Interest; G = Global; P = Particular; IM = Impact; P1,..P4 = Power 

  

Net
wo
rk 
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t 

Figure 4: Proposed model 
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Results 

Results from analysis 

 

 

After classifying all the stakeholders identified in the interviews according to the 

Winch‘s framework, it was possible to evaluate, on a quantitative basis, the average 

classes attributes (power, interest and attitude) and classify them as shown in figure 

2, in which the positioning has been calculated according to power and interest and 

the bubbles diameters represent their attitude (circles represent negative attitudes). 

According to this three-dimensional matrix we could identify the stakeholders having 

the highest potential to influence the projects.  

 

 
Figure 4: Megaproject Stakeholder Power-Interest-Attitude 

 

A three dimensional grid is certainly more difficult to be drawn but it maps out every-

thing which need to be considered and provides some descriptive labels that can be 

checked out during the overall process of stakeholder analysis and subsequent on-

going stakeholder management. Stakeholder roles classification is reported in Table  

including some basic conclusions about how to approach them. 

 

Stakeholder 

class 

Megaproject Stake-

holders 

Managerial Approach 

Saviours Clients, Client‘s Own-

ers, Project Teams, 

Financiers and National 

Governments 

These are key players the project 

manager should pay attention to and 

keep on project side. 

Saboteurs Environmentalists Their power derives from other stake-

holders like Media or Governments. 

Project manager may change their 

attitude providing voice to their claims 
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and using clear and transparent com-

munication. If this is not deemed poss-

ible, managers should gain other play-

ers support to reduce their power. 

Friends Interested Parties and 

Principal Contractors 

Project managers should use them as 

confidants. 

Irritants Local Residents Interested in social and environmental 

aspects, clear and transparent com-

munication, together with attention to 

safety issues is essential. 

Sleeping 

Giants 

Media and Regulatory 

Agencies 

Media are ―sleeping‖ till other actors, 

normally negative ones, ―awake‖ them 

for having their claims considered. 

Managers should act proactively to 

engage them for supporting the 

project. 

Acquaintances Trade Contractors, 

Suppliers, Professional 

Associations, Public 

Agencies, Client‘s Cus-

tomers 

Keep them informed with a transmit-

only communication style. 

 

 

 

  

Table 5: Stakeholder classes and managerial approaches 

 

The previous power-interest-attitude framework should be used by managers as a 

proxy to understand possible future stakeholder‘s impacts. Power is a proxy of the 

impact a stakeholder may cause if it undertakes some actions, interest is a proxy of 

the probability of such actions and attitude a proxy of the direction of action and 

therefore impact towards positive or negative for the project. 

 

Despite previous matrix positioning gives insights on how a stakeholder could move 

during the project, it does not provide the certainty that the most powerful and inter-

ested stakeholder is the most impacting on the project. Moreover the same stake-

holder having a positive attitude towards the project may cause both positive and 

negative impacts in different performance areas. Therefore the correlation between 

matrix positioning and overall impacts caused should not be taken for granted but 

rather analysed considering the real impacts each stakeholder caused despite its 

positioning.  

 

During interviews project managers were asked to rate the real stakeholder impacts 

on the five-Ps of project sustainability and on the ―Iron Triangle‖ performance of 

time, cost and quality. Rearranging these different impact dimensions, the following 

impact categories can be defined: 

 

 Project execution (PE) impact: it is the overall impact on the project 

execution process and the final delivered product; 
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 3P impact or sustainability impact: it is the overall impact on project 

sustainability performance, including planet (or environmental), people 

(or social), and profit (or economical); 

 Project management success (PMS) impact: it is the overall impact 

the stakeholder caused to time, cost and quality performance; 

 

The classification of project stakeholders on the basis of their positive and 

negative impacts on project has been provided in Table . 

 

 Impact Class Positive Stakeholders Negative Stakeholders 

E
x
tr

e
m

e
 

1. Total Impact Client, Project Team, Client‘s 

Owners, National Govern-

ment, Financiers, Local 

Government, Principal Con-

tractors 

Regulatory Agencies, Prin-

cipal Contractors 

H
ig

h
 

2. PMS, PE Impact Regulatory Agencies Client, National Government 

3. PMS, 3P Impact Suppliers Local Residents, Environ-

mentalists 

4. PE, 3P Impact _ Local Governments, Inter-

ested Parties  

M
e
d

iu
m

 5. PMS Impact Public Agencies Trade Contractors 

6. PE Impact Professional Associations Media, Suppliers 

7. 3P Impact Client‘s Customers _ 

L
o

w
 

8. Little Impact Local Residents, Trade Con-

tractors, Media, Environmen-

talists, Interested Parties 

Client‘s Customers, Project 

Team, Client‘s Owners, Pro-

fessional Associations, Pub-

lic Agencies, Financiers 

Table 6: Megaproject Stakeholder Impacts Classification 

 

Positive stakeholders causing high or extreme impacts include stakeholders which 

should really be engaged with the aim of increasing the probability (interest) and 

impact (power) through different stakeholder management and communication 

techniques, like empowerment and participation in project team decisions of few 

representatives. 

 

Negative stakeholders causing high or extreme impacts are the critical stakeholders 

to which attention should be paid. These should be monitored; communication 

should aim at defeating negative views if present and help, in case of errors, pro-

vided. In case negative views cannot be defeated, and this could be the case of 

environmentalists, stakeholder management should aim at decreasing power or 

interest in the project. 

 

For testing the validity of the previous model some tests of the correlation between 

stakeholder power and interest and their real impacts on the project have been 
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conducted. Same way the correlations between stakeholder attitude, positive and 

negative impacts on a project. 

 

Based on the correlation tests and a Spearman test which helped to understand the 

relations between impacts on a more detailed level. The results show that all im-

pacts, with few exceptions, are correlated with all types of impacts. For interpreting 

these measures we consider impacts on process and product as independent va-

riables which influence all other types of impacts. In this way a stakeholder whose 

interest is to improve project‘s sustainability performance will intrude in the project 

delivery phase to have its claims considered and will improve the project final deli-

verable, causing ―side effects‖ on project management success. What have been 

stated explains also the resulting correlation between sustainability impacts and 

―side effects‖. The previous impact model is therefore considered valid to the extent 

that there is a cause-effect relationship between impacts on process and products 

and all the other variables.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

                                                
1 For more details see for Dunovic, I.B., Colombo, R., Mancini, M., Littau, P. (2015) 
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Interpretation & Summary 

General results / findings: 

  

 

In the following general results and findings will be listed in a short way. For more 

information the papers and reports are recommended which are listed under refer-

ences and are produced by the group members at different stages of this research 

project. 

 

 A structured SM-approach to use in megaprojects and is necessary in 

order to assure the consideration of all relevant and important stakeholders. 

Especially all the private NGO-stakeholders play more and more a decisive 

role in megaprojects because of their huge impact on the society and the 

environment. It has to start in the early planning phase and to be continued 

until its completion. The project team needs to be very sensitive for the con-

cerns of the stakeholders, even when they have no (more) formal rights. It 

seems to be very useful to have a professional PR-group. A structured me-

thod has been developed by the research group, which may be very useful 

for further megaprojects. 

 

 Natural language analysis allows to induce stakeholder interactions from 

the descriptions of their dealings and values (L-F Pau, 2012). 

 

 The analysis, using gap analysis, and the cultural attributes which 

have been designed and tested out, allow to capture largely the cultural 

factors affecting megaprojects (Pau, L-F, Njaa, O., Langeland, A., 2014; 

Pau, L-F, 2014a). 

 

 It has been shown (Jääskeläinen, K., Pau, L-F, 2009) that social network 

analysis applied to the interactions between internal stakeholders in 

large projects, allows altogether to identify power nodes in their interaction 

graph, and thus to link the conceptual governance style with the actual 

conduct of stakeholder interactions. 

 

 A related effort (Pau, L-F, 2014b) has shown that dynamic stakeholder 

interaction analysis suggests that some common behaviours exist over 

time to describe the adjustments in the business flows between stake-

holders. 

 

 In summary, four families of tools and methods have been designed 

from outside traditional project management, allowing to analyse cul-

tural, external and internal stakeholder relations, and who all point at 
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the importance of governance styles in assessing the impact of these 

relations onto project performances. 

 

 Stakeholder impact can be distinguished in Project execution impact, 3P 

impact or sustainability impact and project management success impact. 

 

 Dynamic stakeholder analysis needs to be conducted often, and 

therefore a degree of flexibility must be built into the project plans. To allow 

this important procedure and to allow project changes guided by dynamic 

stakeholder analysis, the project plans need to have a high degree of flexi-

bility.   

 

 Megaprojects are characterised by high need for learning which can be 

achieved by regular reviews (internal and external) and by the use of modern 

tools of the stakeholder management analysis. The history of megaprojects is 

strewn with problems, therefore they have high intrinsic margins of improvement. 

Stakeholder management has a big role in this direction, in fact its modern tools 

and techniques adoption reduces the probabilities of project failure. 
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Recommendations 

Checklist as eye-opener 
 
 

 

Practitioners and academics agree that stakeholder management is a complex task, 

crucial for the success of the project. The following recommendations, obtained 

from both the work developed in this action and the previous literature, should to be 

taken into account for Project Management: 

 

 Stakeholder satisfaction should be managed as a key project objective. 

(PMI, 2013) 

 

 Megaprojects should be focused on providing a variety of services to the 

stakeholders, not just a means of transport, a building, a bridge…). 

Megaprojects should be managed for the benefit of all its stakeholders. 

Their rights be ensured, and, further, the groups must participate in deci-

sions that substantially affect their welfare. (Aapaoja & Haapasalo, 2014; 

Newcombe, 2003) 

 

 Identify the stakeholders in the front-end and review and update regu-

larly this initial assessment. A comprehensive SM model covering the en-

tire project lifecycle shall facilitate effective stakeholder communication and 

engagement in subsequent project stages. (Mok et al., 2015; PMI, 2013) 

 

 Project managers bear a fiduciary (trustee) relationship to the stakeholders 

and to the project as an abstract entity. They must act in the interests of 

both the stakeholders (as their agent), and the project (to ensure its 

survival). (Newcombe, 2003) 

 

 Project managers should apply interpersonal skills to manage stake-

holders’ expectations: building trust, resolving conflicts, active listening, 

and overcoming resistance to change.  

 

 Consider the diverse cultural organization of both stakeholders and PM 

organization. 

 

 Tools for SM: e.g. Stakeholder analysis, expert judgement (interviews, fo-

cus group, surveys, etc.), profile analysis meetings, workshops meetings, 

social networks, web pages, newsletter. 

 

 Identifying stakeholders, understanding their relative degree of influence 

on a project, balancing their demands, needs, and expectations, and ana-

lyzing and documenting relevant information regarding their interests, in-
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volvement, interdependencies, influence, and potential impact on project 

success, are critical to the success of the project. (PMI, 2013) 

 

 Project managers need to assess stakeholders’ probability to act and 

express their interest in project decisions and how they are likely to re-

act or respond in various situations (e.g. by a sensitivity analysis), in order 

to plan how to influence them to enhance their support and mitigate poten-

tial negative impacts. Since their interests may be positively or negatively 

affected by the execution or completion of the project, PM should balance 

their interests and ensure that the project team interacts with stakeholders 

in a professional and cooperative manner. (Aapaoja &Haapasalo, 2014; 

PMI, 2013) 

 

 Stakeholders should be divided into groups that better reflect stake-

holders‘ roles in order to be managed efficiently and systematically. Identi-

fying formal groupings of stakeholders is relatively easy; identifying infor-

mal groupings is much more difficult. These informal groupings are likely to 

have a changing membership with ad hoc coalitions springing up in re-

sponse to specific events. (Aapaoja & Haapasalo, 2014; Newcombe, 2003) 

 

 When establishing the risk management plan and the procurement man-

agement plan, the influence of stakeholders must be considered. 

(Bourne & Walker, 2005) 

 

 By anticipating people‘s reactions to the project, proactive actions can be 

taken to win support or minimize negative impacts. Active management of 

stakeholder involvement decreases the risk of the project failing to meet its 

goals and objectives. (PMI, 2013) 

 

 In the planning and designing phases, the public has to be taken in full 

confidence that their involvement will influence the decision making proc-

ess. The public‘s concerns in these phases will usually focus on long-term 

issues and can be of any kind depending on local conditions. (El-Gohary et 

al., 2006; Stanford, 2000) 

 

 In the construction phase, all stakeholders are involved, but the way of in-

volvement is different. Local and regional stakeholders are concerned 

with the influence of construction activities on their daily routine activities 

and life style. On the other hand, global stakeholders may be interested in 

monitoring and evaluating project impacts related to their particular field to 

make sure that the impact is not greater than what was considered in the 

planning phase. (Ernzen & Woods, 2001; El-Gohary et al., 2006) 

 

 Establish a communication plan which allows stakeholders to understand 

the current state of the project; the steps taken; and budget, schedule, and 

scope forecasts. Feedback from stakeholders should be facilitated. Infor-
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mation received from stakeholders can be distributed and used to modify 

or improve future performance of the project (PMI, 2003).  

 

 Establish the desired level of engagement for each stakeholder and 

provide guidance on how the various stakeholders can be best involved in 

the project. The current engagement level of all stakeholders needs to be 

compared to the planned engagement levels required for successful pro-

ject completion. Tool: e.g. Stakeholders Engagement Assessment Matrix 

(PMI, 2003) 

 

 Create a record of good practices to learn from similar projects, not only 

at the company level but at the sector level. 

 

 Create a Stakeholder Register with info about the identified stakeholders 

and their assessment. The stakeholder register should be consulted and 

updated on a regular basis, as stakeholders may change—or new ones 

identified—throughout the life cycle of the project. (PMI, 2003) 

 
 
 

Further research: 

 

 Qualitative data are extremely useful but difficult to collect. Often it is 

much easier to find information and data about projects via journals and 

internet, but quality is often rather weak and unsure. It is strongly recom-

mended to collect data directly from the project owner and the responsible 

people, especially the project manager. As megaprojects, especially in the 

traffic and energy sector, take generally two and more decades for plan-

ning and construction, the staff changes from time to time or even often. 

So it is rather painful to insist of this kind of data resources, but it is neces-

sary to understand the data and the background of problems, changes and 

reasons for cost or time overruns.  

 

 Future research on megaprojects must reach out to policy analysis and 

interactions analysis tools, especially dynamic ones, to be able to ana-

lyse stakeholder relations (in social, cultural, and business practices). Sta-

tistical ex-post analysis is of little value due to the highly motivation, corpo-

rate communications, and governance-driven processes taking place, 

which obey no statistical models. 

 

 The applied and developed methods are explaining internal stake-

holders’ behaviour quite well. To understand external stakeholders bet-

ter, further tools have to be tested or developed. 
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 Taxonomy of possible indicators of the behaviour of the stakeholders 

(more pragmatic than power, interest), to represent the stakeholders. How 

to objectivize stakeholder out of my company. 

 

 Evolve traditional planning tools toward real time “social network 

analysis” environments including all the resources. 

 

 Increase the number of project analysed (primary data). As megapro-

jects are very different from each other and national particularities may 

have a strong influence on them more projects with ―qualitative data‖ (s. 

above) have to be collected, used and explored in order to have more re-

silient conclusions as a base for changes in planning and construction of 

future projects. This needs much resources and time.  
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