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Summary

Scope of research

Most of the large infrastructure projects (LIPs) are characterized with significant time delays and cost
overruns. In order to be able to deploy the LIPs more effectively, make optimal use of the resources and
investments and timely deliver the projects, NETLIPSE was set up. The primary objective of NETLIPSE was
to set up a continuous and interactive network for the LIPs throughout the European Union for the sole
purpose of dissemination of experience and knowledge, specifically focused on the management and
organizational aspects of the LIPs. NETLIPSE developed a project assessment tool called the Infrastructure
Project Assessment Tool (IPAT) which helps in evaluating and assessing the LIPs to identify the
vulnerabilities present and measure the capability of the project at all stages of its development and
delivery. The IPAT assessments provide valuable insights to client organizations to improve their project
performance.

With the IPAT tool, several infrastructure projects in Europe were assessed. Since the data of the
individual IPATSs is owned by the different clients, no thorough comparisons were made so far. The goal
of the research was to identify learnings from assessment reports that can be used for improving future
infrastructure projects by thoroughly comparing the data obtained from individual IPATs. Additionally, the
effectiveness of the tool was evaluated. The primary focus of the research was in line with one of the main
objectives of NETLIPSE i.e., learning from projects. This thesis also presents research related to the
common theoretical basis identified in various assessment tools and the trends that evolved in best
practices and lessons learned over the years and in different project phases.

Methodology of research

The research started with a literature study to identify the common basis of the assessment tools. Here
different project assessment tools were evaluated to comprehend the influence of various elements in
the assessment tool and process. This was followed by the analysis of data from the assessment reports
which were one of the main components of the research as it provided information for the compilation
of the research findings. Thirty-one assessment reports were available for the research. These reports
were further divided into two data sets based on different version of the assessment tool used. NETLIPSE
team had proposed the development of an Infra Maturity Tool which was used to assess first fifteen
projects and the IPAT tool was used to assess projects 16 to 31.

The data was analyzed using both quantitative and qualitative methods. For the quantitative analysis, the
data from the assessment reports i.e., the scores were clustered according to the project phase. The
scores were then graphically illustrated to identify patterns or trends that evolved in different project
phases. The qualitative data analysis used comparative cross-case analysis i.e., comparing the data of
individual assessment reports of the second data set to the first data set, in order to determine the trends
that evolved in best practices and lessons learned over the years. The findings from the data analysis were
validated and enriched with examples from practice using expert sessions. Finally, all the information was
compiled, and the conclusions of the research were formulated by answering the main research question
i.e.,

What learnings from IPAT Assessments can be used for improving future large infrastructure projects?



Research results
The research aimed to elaborate on three aspects to gain a more comprehensive understanding i.e.,
i.  The theoretical basis of the assessment tool which helped in recognizing the various elements
influencing the assessment tool and the process.

ii.  Trends in best practices that evolved over the years and in different project phases.

iii.  The effectiveness and the applicability of the assessment tool and the process.
These aspects helped gain an all-round picture of the value of the IPAT tool and the process. By analyzing
the insight gained from these aspects helped in identifying the main learnings from the IPAT Assessments
that can be used for improving future execution of the large infrastructure projects. The conclusions of
the above-mentioned aspects are explained in detail below.

Literature study was performed in order to find the common bases of the assessment tools. The
assessment tools analyzed were- the EFQM model, the Spiegel, The Infra Maturity tool and both the
versions of the IPAT. Five common elements were identified i.e., themes and scores, context of the
project, learning environment, knowledge exchange and the significance of reflection. The IPAT includes
all these elements which were also deemed vital in the project assessment tools that were researched.
Thus, the elements identified served as an essential basis on which project performance was measured.

The data analysis comprised of analyzing both quantitative and qualitative data from the assessment
reports. The quantitative data analysis yielded inconclusive results in order to identify the trends that
evolved in different project phases. This was due to the limited data available in each project phase i.e.,
only a maximum of three projects were analyzed in each phase. From the limited data available, the
graphs of projects that deployed IPAT in later phases did not show large deviations in scores when
compared to the graphs of the projects that deployed IPAT in the earlier phases. Based on this
observation, it was concluded the IPAT assessments are more effective and beneficial when introduced in
the early phases of project execution as it provides more opportunities for improvements.

The qualitative comparative cross-case analysis dived into in-depth analysis of the best practices and
provided a thorough understanding of how trends evolved over the years presented in the table below.
The first column presents the best practice that was identified in the first fifteen projects and the second
column presents how this best practice evolved over the years and was identified in projects 16 to 31.

Table i: Trends that evolved over the years
Best Practices Identified Evolved best practice
. Formulate the vision for the project and then align and integrate it with
Formulate a vision L
the PDO and the contractor organization.
Use configuration
management to assess the
impact of scope changes
Facilitate liaison with local ~ Involve local businesses and frequently consult the interest groups and
stakeholders and critics local authorities to find favorable solutions for the problems defined.
Expand the construction management values with the project
management values and apply a transparent management style for
successful organization and management in the project.
Include risks and risk The risk analysis should be linked to the financial forecast and based on
reservations in cost that sufficient contingency budget should be made available for the
estimations project.

Organize periodic reviews in order to update processes and challenge
financial and time information provided by the project teams.

Communicate a project
management policy



Best Practices Identified Evolved best practice
The risk database should provide SMART mitigation measures (Specific,
Measurable, Achievable, Realistic and Time-Bound), people accountable
and extend the technical risk management with a focus on the non-
technical aspects of the project.
Use incentives in the Align the incentives to the project objectives and incentivize the liaison
contract between the contractors.
Be careful with
experiments
If new technology is
applied, organize the
management of innovation
Organize expertise and
knowledge exchange Extend the knowledge exchange beyond the project organization i.e.,
within the project national and international projects.
organization

Use a risk database

Be careful with the use of new and innovative technologies i.e.,
consider a ‘bedding in’ period to establish new technology to minimize
risks introduced and encourage the early involvement of contractors,
experts and specialists.

The expert sessions organized with various experts, furnished information regarding the effectiveness of
the tool and its applicability in real life practice. The experts acknowledged that the assessments gave the
project team an opportunity to take a step back, review the project and learn from it. It also helped the
project management team to discover the areas that required more attention. The experts agreed in
unison that even if the recommendations were not used in that certain phase or project, the knowledge
and insight gained would definitely put to use for the better execution of the project in the next phases
and future projects. The experts stated that the introduction of the IPAT at the beginning of the execution
phase will prove to be very beneficial to the project and also the conclusion of the quantitative data
analysis also supports this claim. Although the IPAT can be introduced in all phases, it is recommended to
be introduced at the completion of one phase or the beginning of the next phase. This provides more
opportunities where changes can be implemented since not a lot can be changed in the middle of any
phase or process.

The IPAT assessments aid in the exchange of knowledge in the form of best practices and lessons learned
in the field of project management in order to efficiently deploy LIPs. The research identified five main
learnings from the IPAT assessments that can be used for improving future large infrastructure projects.
They are-

e The best practices and lessons learned in the field of project management are continuously evolving
with time. Being aware of these evolvements are vital for the execution of projects.

e The best practices in the field of project management have broadened to include the overall context
of the project and not just focus on the technical aspects.

e The opportunity to improve the project’s performance, progress, the processes involved, and
outcomes/deliverables exist in all project phases.

e The IPAT assessments promote knowledge exchange. This gives the project management team an
opportunity to adopt some of the best practices and customize them according to the requirements
of their respective projects.

e The IPAT assessments gives the project team an opportunity to take a step back, review the project
and learn from it. Continuous learning from projects facilitates better execution of the upcoming
phases or future projects.
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1. Introduction

‘““The best way to predict the future is to create it.”
- Abraham Lincoln

In a study, Flyvbjerg, Bruzelius, and Rothengatter (2003) found that nine out of ten large infrastructure
projects (LIPs) face significant time delays and cost overruns and the troubles with infrastructure
governance are particularly well-documented at the delivery end. These delays and cost overruns have a
major impact from an economic as well as political point of view. In the twenty-first century, Infrastructure
plays a very critical and essential part in global economic growth and productivity. There is extensive
evidence that infrastructure development can increase economic growth and reduce levels of inequality
(Mwase and Yang, 2012). The delay in the implementation of the project will result in people waiting for
the provision of goods and services that are vital for day to day living. The services provided by LIPs also
serve as an input for other sectors, and hence the budget overruns in the projects will be responsible for
the increase in the capital-output ratio for the entire economy. Large projects by their nature demand
more on the project resources than smaller projects. They are demanding due to their size, complexity,
schedule, urgency or demand on existing resources and know-how (Morris & Hough, 1987).

Once the initiation of any infrastructure projects begins, the entire timeline of the project from planning,
construction to completion is planned ahead of the development phase. An expected date for the
completion of the project is also announced. In most cases, the expected date of completion and the
actual date of completion doesn’t coincide. This time difference of the initially planned dates and the
actual completion dates are defined as ‘time overrun’. The time difference is measured in days, months
or years. Similarly, the difference between the initially projected budget for the project and the final
budget that is spent on the project is called ‘budget overrun’. The quality of the infrastructure is defined
as the document which specifies the quality standards, practices, resources, specifications, and the
sequence of activities relevant to a particular product, service, project, or contract.

Large Infrastructure Projects (LIPs) must avoid project delays, budget overruns and poor quality because
these factors reduce the efficiency of available economic resources, limit the growth potential and reduce
the competitiveness of the economy. Special attention must be paid to the whole life-cycle management
of the LIPs, to not only enhance the structural and the functional performances but also improve the
durability and the efficiency of the maintenance systems. In 2017, Wegrich, Kostka, and Hammerschmid
found that, the governance of the entire life cycle of the infrastructure—from planning and contracting
to delivery and maintenance—poses major challenges for governments in both developed and developing
countries, and there is ample evidence that the state of affairs is rather far from showing an efficient
utilization of inherently limited resources and the taxpayers’ money. The management of public
infrastructure assets is seen to gain complexity caused by technical, economic, environmental, political
and social factors (Godau, 1999). The European Commission (EC) in 2003, reported that there was a need
for massive investment in the field of infrastructure, especially in the countries that recently merged with
the European Union (EU). In order to be able to deploy the LIPs more effectively, the EU needed a tool
which would assist in monitoring and evaluating (both ex-ante and ex-post) these projects (Hertogh,
Baker, Staal, Westerveld, 2008). The research into the evaluation of these projects was made possible
with the help of NETLIPSE and DIMI which are explained in the following sections.



1.1.1 NETLIPSE

NETLIPSE started as a two year research project in the Sixth European Framework Program 6 (FP6) of the
European Commission whose primary objective was to set up a continuous and interactive network for
the LIPs throughout the European Union for the sole purpose of dissemination of experience and
knowledge, specifically focused on the management and organizational aspects of the LIPs. NETLIPSE is
the acronym for: NETwork for the dissemination of knowledge on the management and organization of
Large Infrastructure ProjectS in Europe (Hertogh et al. 2008). NETLIPSE started earlier: in 2003, but the
name NETLIPSE was introduced in 2004 because of the European Commission proposal. The organization
aims to learn by analyzing the successful projects (which are delivered on time, within budget and
constraints of quality) and the projects which encountered difficulties in doing the same.

By evaluating and assessing the LIPs to identify the vulnerabilities present, any infrastructure project can
learn from them and make use of the lessons to improve the deliverables in the subsequent phases or
future projects. An accurate understanding of the current capabilities and requirements of the project is
imperative for facilitating a fact-based assessment tool. Hence the IPAT (Infrastructure Project
Assessment Tool) was developed by the NETLIPSE network, to measure the capability of the project at all
stages of its development and delivery. After completion of the research program in May 2008, the
European Commission TEN-T Executive Agency provided funding for the continuation and expansion of
the NETLIPSE initiative (June 2008 - December 2010). Besides continuing the networking activities, the
development of the 'Infrastructure Project Assessment Tool' (IPAT®) as well as training program was
supported. The results of the IPAT assessments help in improving the factors that are hampering the
projects’ success and also help in identifying the strengths. Thus, these assessments help in enhancing the
quality of the management of the LIPs and boosting the chances of the project’s success in the subsequent
phases. (Staal-Ong, Kremers, Karlsson and Baker,2008).

1.1.2 DIMI

To learn about the infrastructure projects from the research and also help prepare students better to
practice and understand the infrastructure systems as a whole, this research is supported by Delft Deltas,
Infrastructures & Mobility Initiative (DIMI) who are developing integral solutions for urgent societal
problems related to vital infrastructure for water safety and smart mobility, which are intrinsic to the
natural and built environment. An integral approach, in which different disciplines cooperate, provides
the best guarantee for finding these solutions. TU Delft's Deltas, Infrastructures & Mobility Initiative
effectively contributes to sustainable social welfare and economic prosperity in many ways, one of them
includes facilitating and stimulating students to conduct research. DIMI aims to continue stimulating
innovative student projects and research despite limited resources.

1.2 Problem Formulation

For the sustainable development of society, LIPs must be executed effectively. Due to the scale and
complexity, a large percentage of the LIPs in Europe share similar characteristics but are also unique at
the national level. Since these projects are often characterized by immense budgets, rising demands and
expectations, new technologies and legislation developments, stakeholder involvement and the time
elapsed from the inception to the realization of the project, the scope of the LIPs tend to keep altering
throughout. All of the aspects contribute to the diverse challenges that are being faced by infrastructure
projects. Kostka and Anzinger (2016) have reported average cost overruns in the transportation sector of
29 percent for Germany, 17 percent for the Netherlands, and 22 percent for northern European countries.



Since the data of the individual IPATs is owned by different clients, no thorough comparisons have been
carried out so far. The NETLIPSE will help in facilitating the information of the assessment reports and by
analyzing and comparing the information obtained, the key stakeholders i.e., NETLIPSE member
organizations will not only benefit from the lessons learned but also make use of them to deploy LIPs
more effectively, fulfill the demands and meet the stated ambitions of the project that are being executed
and for the future projects that will be undertaken. The identification of critical factors that affect a
project’s successful outcome in a dynamic and multiple stakeholder context has a huge impact on the
project delivery organizations. In-depth research and comparisons of the assessments and the success
factors will paint a clearer picture of the ‘Best practices’ and address the issues that are challenging today:
contracting and procurement, partnering, stakeholder engagement, Human Resource Management:
finding the right people to do the work and funding and various other contributing factors. Hence the IPAT
Assessments will solve today’s needs and help prepare for tomorrow’s needs.

The IPAT assessments do provide valuable insights to client organizations to improve their project
performance. The IPAT has been developed from extensive literature research and practical knowledge.
However, the extent to which the transferred knowledge and insights from the assessments have been
utilized are unknown and this prompted the need to evaluate the IPAT assessments and review the
effectiveness of the assessment tool.

1.3 Research Objective

With the IPAT tool, several infrastructure projects in Europe were assessed. The IPATs were performed in
different countries, for different clients, in different project phases and with different teams of assessors,
but the common goal of the assessments was that the assessed projects (and their assessors) would learn
from the assessment sessions. Since the data of the individual IPATs is owned by different clients, no
thorough comparisons have been made so far. By thoroughly comparing the data obtained from the
individual IPATSs, the research aims at identifying the trends and common lessons learned from the IPAT
assessments to improve the future execution of the LIPs. The main focus of the research is the
effectiveness of the assessment tool in improving project delivery and the influence it has on the project
management team, client organization and project managers of the LIPs.

1.4 Research Question

NETLIPSE mainly aims at gathering, analyzing and disseminating the information about the lessons
learned, best practices and the experiences in both organization and the management of the LIPs in
Europe which is made possible by using the project assessment tool that they developed. From the 31
assessment reports that are available (Table-4), the research intends to establish an emphasis on the
success factors, elaborate the benefits of learning from the past and the present projects and also
recognize the trends that have evolved since the start of the assessment process. The effectiveness of the
IPAT assessments will also be evaluated based on the themes since the project’s success is dependent on
them. To achieve the research objectives stated in the previous section, the main research question can
be formulated as follows:

What learnings from IPAT Assessments can be used for improving future large infrastructure projects?

To answer the main research question, a series of sub-questions will be answered to gain a broader
understanding of the generalized findings of the assessment tool and hence answer in detail the various
aspects of the main research question. The sub-questions can be framed as-



1. What are the theoretical bases for the project assessment tool?

This question will help set strong theoretical foundations for the project assessment tool. The literature
research on the existing project assessment tools will help to investigate the potential effect of all the
contributing factors based on scientific literature available which relates to these elements.

2. What are the trends identified in the results of IPAT assessments in terms of focus areas?

a. Over the years
b. In different project phases

As assessments have already been performed for 31 projects, by analyzing the final reports of the
assessments if there are any gradual or sudden changes in trends, it can be noticed from the diverse
projects over the years and also in the different project phases. This will help derive any general trends in
project management.

3. How effective are the IPAT assessments and when is the best time to introduce it in the project lifetime?

This sub-question will help in finding the practical use of the assessments in real-life projects and also find
to what extent the recommendations are implemented in the project. With the help of expert insight, the
best time to introduce the assessment tool in the lifetime of the project in order to obtain maximum
benefits will be answered.

4. What findings from the assessments can be generalized and used for improving future LIPs?

After analyzing the data obtained from the literature study, assessment reports and the expert sessions;
the general findings of how the lessons learned can be used to improve the future LIPs will be elaborated.

1.5 Report structure
The overview of the report and a short description of all the chapters included are discussed in this section.

Chapter 1: Introduction

The report opens with the introduction to the context of the research and then discusses the
characteristics of large Infrastructure projects and how they are of vital importance to society. It discusses
the crucial problems the infrastructure projects face and the necessary actions that are taken to solve the
problems. This is followed by the introduction of the organizations- NETLIPSE and DIMI that support and
fund the research and also elaborate on the main focus of the research i.e., IPAT assessments.

Chapter 2: Research design

This chapter discloses the scope of the research and the different approaches and the methods the
research follows during literature study, data collection and analysis, expert sessions and finally the
compilation of the results.

Chapter 3: Literature study

The findings from the literature study are elaborated in this chapter where the elements of the
assessment tool are evaluated, and the theoretical bases are researched by comparing it to the existing
project assessment tools that are in use. This chapter also presents of the structure, elements and key
definition of terms used in the assessment tool and the reports.



Chapter 4: Document analysis

This chapter presents the results of the qualitative and quantitative document analysis. The discussion of
the quantitative data from the documents i.e., scores will demonstrate the trends that developed in
different ProJet phases. The evolution of trends over the years are identified by comparing all the similar
characteristics identified in the IPAT reports (Projects 16 to 31) per theme to the best practices and lessons
learned from the Infra maturity tool reports (Projects 1 to 15).

Chapter 5: Expert sessions

The expert sessions are very vital to evaluate all the perspectives of the project managers and the client
organizations to gain insights into practical knowledge. The information is also used to validate the
findings and clarify any doubts regarding the specific area of knowledge.

Chapter 6: Discussion

The discussions regarding the methodology used for the research and all the findings, outcomes from the
research are elaborated in this chapter. The challenges encountered and limitations of the research are
enclosed in this chapter.

Chapter 7: Conclusions

The findings from the research are presented in this chapter by answering the sub-questions and then
reiterating and compiling the information obtained to answer the main research question and then wrap
up the research with final comments. The recommendations for future research and practice are also
formulated in this chapter.



2. Research Design

This chapter will give the structure and the design of the research. It also elaborates on the research
approach used and the research methods used in every step.

2.1 Scope of research

The learnings from assessment reports that can be used for improving future infrastructure projects are
the central focus of this research. Since the lessons learned from the initial protocol to evaluate the
projects, were available (Hertogh et al. 2008), the research focused on the learnings from the IPAT reports.
There are a total of 31 projects (Table- 4) analyzed with both versions of the tool. NETLIPSE team had
proposed the development of an Infra Maturity Tool which was used to assess the first fifteen projects
and the IPAT tool was used to assess the rest of the projects.

The assessment tool has been applied to projects all over Europe and large amounts of data had to be
analyzed. Due to the international aspects of the data available, some inconsistencies were noticed
regarding the structure of the gathered data. Therefore, the research followed a post-positivist approach
i.e., the method to be applied in the research was selected based on the research question being
addressed (Wildemuth, B. M., 1993). The projects assessed are in the geographical scope of Europe and
the focus of the research is the application of the learnings from the assessments in the context of large
public infrastructure projects.

2.2 Research Approach

Since there are no prior researches done on the learnings of the IPAT, exploratory research provides
flexibility (Ben Baarda, 2010) in analyzing the broad and scattered data. By determining the best design
for the research, methods for data collection and subject selection, this research has been characterized
as exploratory research.

The research approach and the steps followed are shown in figure 1. The first part of the research focused
on data gathering and structuring. The second part of the research focused on the interpretation analysis
of the collected data with the help of expert sessions. The method of research used will be elaborated in
this section.

Data Data Expert

Literature research : . :
collection analysis sessions

Figure 1:Research approach

2.2.1 Literature research
The main purpose of a literature review is to evaluate the existing knowledge on a certain topic. This helps
in recognizing the gaps in knowledge where further research is needed by critically analyzing the
limitations of the information available. The literature research will also provide the foundation on which
the research can build on.

In this research, the literature study focused on evaluating the existing project assessment tools and
identifying the common elements that characterize any project assessment tool. An in-depth study of a



few of the extensively used assessment tools not only provided insights into the common elements of the
tool but also elaborated on the characteristics of these elements based on management and engineering
literature. This step aids in answering sub-question 1 of the research.

2.2.2 Data collection

After identifying the research gap and defining the problem, accurate information from relevant sources
and databases was necessary to answer the problem, compile the findings and then evaluate the
outcomes. Data collection plays a very crucial step when the research depends on a qualitative approach.

The fundamental data that the research used was obtained from the assessment reports of all the
projects. These assessment reports were compiled by NETLIPSE assessors who gathered all the individual
project data, analyzed it and then presented their conclusions in the assessment reports. These
assessment reports are confidential and were disclosed for the sake of research after obtaining the
required permission from the respective NETLIPSE member organizations. Since the reports consisted of
large amounts of data, it had to be summarized and structured so the analysis of all the data would be
easier. So, this step not only focused on gathering the data but also condensing and structuring it. The
assessment reports provided both qualitative and quantitative data. Since the research includes expert
sessions, data will also be compiled from these sessions. The experts share their knowledge, experiences
and opinions which provides a practitioner’s perspective in real-life projects.

2.2.3 Data analysis

The data related to the project facts and figures, stakeholder analysis and the project history will be
obtained from case study reports from open sources on the internet and from the members of the
NETLIPSE organization. A desk study was the first step in the analysis of the data collected where all
reports were studied in detail. The large volumes of data were condensed into short meaningful insights
that acted as the base document for answering sub-question 2. The results in this type of case study
research can be improved by working with a comparative element that enhanced the external validity of
the research. Hence the analysis of the collected data is done through a qualitative comparative cross-
case study i.e., comparing the data of individual assessment reports.

The interviews with the experts were used as a means to collect information and validate the findings of
the research. The data obtained will further be analyzed using an Inductive analysis. The primary purpose
of the inductive approach is to allow research findings to emerge from the frequent, dominant, or
significant themes inherent in raw data, without the restraints imposed by structured methodologies (D.
Thomas, 2006). The inductive analysis comprised of looking for patterns, developing theory and
identifying themes by studying documents, recordings and formulated hypotheses. Researching the case
studies was one of the best ways to gain information and knowledge pertaining to the best practices of
management and organization of the large infrastructure projects. The analysis of the knowledge gained
from the above steps mentioned will be evaluated based on qualitative cross-case analysis and this
information will then be used to develop a prioritized approach to addressing the issues identified through
the IPAT assessments and therefore answer the stated research questions.

The assessment reports not only provided the project facts, figures, stakeholder analysis and the project
history, it also provided the best practices and lessons learned and the areas of improvement per theme
for every project assessed. The analysis of this data is done in an open, direct and structured way. The



focus of the data analysis was to draw inference from the reports and the expert sessions on how the
trends are evolving over the years and in different project phases.

2.2.4 Expert sessions

The expert sessions are vital when the empirical evidence available is insufficient to validate the proposed
hypothesis and findings (Kane, 2013). The knowledge and experiences shared by the experts give valuable
insights as they have practical experiences and exposure to their specific areas of knowledge. Expert
opinions are instrumental to validate findings and may modify previously established theories and
concepts, which may lead to more accurate versions. The theories that are backed by many experts have
a small percentage of uncertainty and doubt. The combined testimony of many experts from one or many
areas of knowledge leads to an overall better understanding of the solutions to the problems defined.

The combination of literature and the insights received on the application of the IPAT was used to analyze
the IPAT assessments in its totality. The findings of the data analysis were validated during the expert
sessions with a carefully curated set of questions regarding the projects. The expert sessions mainly
comprised of skype meetings, face to face meetings and discussion with the experts. The statements made
by the interviewees described several perspectives on project success which was analyzed and compared.



3. Literature Review

This chapter will give a brief overview of existing project assessment tools i.e., the EFQM model, the
Spiegel model and the IPAT. These models are quality management models used in assessing the
infrastructure projects in the recent years of project assessments and are extensively used in recent years.

3.1 EFQM Model

The European Foundation for Quality Management Excellence Model (EFQM) has become a very popular
tool for not only assessing organizational performance, i.e. business excellence, but as an operational
framework for implementing Total Quality Management (TQM) (Curkovic et al. 2000; Yong, Wilkinson
2001; Lee et al. 2003; Bassioni et al. 2004, 2005). EFQM was originally developed as a quality management
system in 1991 (Hillman 1994) by the European Foundation for Quality Management (now known as just
EFQM). The EFQM Excellence Model was also modified to make it fit project organizations. In 1999 Eddy
Westerveld developed the ‘Project Excellence Model’ (Westerveld, 2003). Westerveld uses the five
project types in his model but disregards the normative idea that level 5 is always the best possible level.
Instead, the characteristics and context of the project determine which project type fits best. The basic
use of the Project Excellence Model is for measuring and improving project organizations. EFQM is a non-
profit foundation formed by a group of leading European organizations to develop a framework to help
improve the effectiveness, efficiency and competitiveness of organizations in Europe. It is a platform that
enables the members to share their knowledge, experience and learning. The main purpose of EFQM is
to assess a company’s business excellence by identifying deviations of performance from best practice
and generating a stimulus in the form of improving activities (Beatham et al. 2004).

3.1.1 Components of EFQM model

To efficiently utilize resources and deliver quality products, organizations need to effectively understand
and manage drivers, people and processes beyond their organizational boundaries. The model comprises
of three components- the fundamental concepts, the nine criteria and the RADAR logic. The EFQM
excellence model provides a holistic assessment tool that can be applied to any organization. It helps the
project organization to understand how effectively they understand the needs and expectations of their
key stakeholders? how robust their strategic planning processes are? how effectively and efficiently they
implement their strategy? The key strengths that will help the organization to achieve its objectives and
the priority improvement actions that will help them perform better. The excellence model is regularly
reviewed to ensure it continues to reflect the challenges, thinking and practice organizations face.

®_Adding Value for Customers

Leading with Vision, Inspiration & Integrity ®

Figure 2: Fundamental concepts



There are eight fundamental concepts (Figure 2), these are the basic values and principles that form the
foundations for the EFQM excellence model. The model defines the behaviors, actions and outcomes that
are expected in an excellent organization. However, as it's a nonprescriptive framework, it does not say
how these should be achieved. The RADAR is a simple but powerful management tool, that helps to drive
continuous improvement (Figure 3). At its highest level, the RADAR states that the organization needs to
define the results they need to achieve so that they can achieve their strategic objectives. The organization
has to develop approaches that will deliver these results and then systematically deploy these approaches.
Lastly, they have to assess and refine the impact of these approaches based on analysis and learning.

Plan and develop
APPROACHES

Required

RESULTS DEPLOY

Approaches

ASSESS AND REFINE
Approaches and Deployment

Figure 3: RADAR

The nine criteria are probably the most recognizable part of the EFQM excellence model. Basically, it works
as a cause-and-effect relationship between the enablers and the results as shown in figure 4. If there is a
need for change in the results then, something must change within the enablers. To achieve sustainable
excellence there must be clear alighment between the different parts of the organization, this is
represented by the lines between the boxes in figure 4 as none of the criteria can be viewed in isolation.
Regardless of size or sector, the leaders must clearly define and communicate their vision, they must
develop strategies that turn this vision into concrete actions and objectives and they must focus their
people, partners and processes and other resources on delivering products and services that create value
for their customers. They must also achieve a balanced set of results aligned to the needs and expectations
of their key stakeholder groups. That is the logic behind the EFQM excellence model.

Enablers Results

> >

People Results Business Results

Customer Results

Partnerships & Society Results
Resources

Learning, Creativity and Innovation

Figure 4: Criteria of the EFQM model
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3.1.2 The Evolution of the EFQM Excellence Model

The nine-box model is perhaps the most recognizable symbol of EFQM. The theoretical and the practical
nine-box framework was the result of years of research and development and still forms the heart of the
EFQM excellence model. This is now a familiar framework i.e., five enablers that represent the policies,
processes and practices that an organization uses to develop and deliver its strategy and the four key
result areas that track the progress against the needs and expectations of their stakeholders. However,
when it was first unveiled in 1992, the inclusion of impact on society amongst those four result areas
raised more than a few eyebrows but this is perhaps the most visual example to support the view of
something once considered excellent becoming the norm. Back then there was much debate about the
need to consider society as a stakeholder, only a handful to question the need for an organization to take
its social responsibilities seriously.

Past studies show that regular use of performance management (PMM) models, i.e. the EFQM Excellence
model (EFQM), positively influences business results (Qureshi et al. 2009; de Leeuw, van den Berg 2011;
Bayo-Moriones, Merino-Diaz de Cerio 2001), especially in encouraging continuous improvement through
self-assessment and benchmarking (Niven 2006). While the nine-box framework has remained, the
contents within have evolved over the years to ensure that the model remains as relevant today as the
day that it was launched. Introduced in 1999 the fundamental concepts of excellence, now form the
foundation on which the model is built. Indeed, during the review cycle of the model, this is the first aspect
to be discussed to ensure the emerging trends and challenges that are being faced, are included in the
framework. The final part of the EFQM excellence model is the RADAR. The cycle of continual
improvement that drives organizations forward. As with many things the EFQM, RADAR is an acronym.
The concept is simple- define the results that must be achieved, determine the approaches that would
deliver that result, deploy the approaches, assess the progress with appropriate measures and refine what
has been done based on learning and innovation. Whilst the RADAR concept was there from the
beginning, the RADAR scorecard was not introduced until 1999. Since then it's undergone its own
improvement cycles to produce a tool that guides management decisions with insightful feedback. So,
three components that make up the EFQM excellence model- the concepts, the criteria and the RADAR.

FIRST PUBLISHED VERSION OF
THE EFQM EXCELLENCE MODEL (1992)
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MANAGEMENT | SATISFACTION
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| poLcya || CUSTOMER BUSINESS
| EEADERSEID STRATEGY PROCESSES || sATISFACTION RESULTS
[ | IMPACT ON
‘ l l RESOURCES 1 AR I ‘
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Figure 5: European model of self-appraisal
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3.2 Spiegel

The Spiegel is an interactive team reflection method that was developed around 2011, which is facilitated
by the Neerlands diep. It is short for ‘projectmanagementspiegel’. The master thesis of Thomas
Hustinx,2017 stated that the main essence of this tool is discovering various perspectives on how a project
can be controlled and managed. The Spiegel contains multiple steps which consist of peer meetings which
facilitate the project management team to evaluate themselves by self-reflection and also be evaluated
by the network of peers from Neerlands diep i.e., peer reflection. The project team is scored individually
by the members of the project team and collectively by the peers on ten aspects of the management
themes which in turn consists of five sub-aspects. The interim report presents the captured scores and
views of both the groups which will serve as a basis for the discussion on different viewpoints. This report
also guides the team to formulate the improvements that can be incorporated into the project. During
this process, new insights are gained into how improvements can be achieved by the exchange of
experiences and perceptions. The final report will present the main outcomes of the Spiegel.

Two parties benefit from the project management Spiegel i.e., the project team and the peers. When the
Spiegel is performed during the project, it focusses on learning for the project team whereas the
evaluation Spiegel which is executed at the end of the project, focusses on peers learning from it. The aim
of the Spiegel is to raise the level of the project management by facilitating the peers to reflect on the
actions of the project team and the project team to reflect on their own actions. To focus the learnings,
Spiegel constitutes of ten management aspects i.e.,

1. Politics and government: This aspect includes all the relations and connections to the client of the
government and politics.

2. Organization and control: The structure in which the organization is set up and manged is dealt
with this management aspect.

3. Culture: This management aspect deals with the significance of culture and the influence it has
on the project.

4. Area/Stakeholder: This aspect mainly represents the impact of and on the directly related

environment of the project.

Communication: The aspect exhibits how communication in the project takes place and managed.

Innovation: The innovation involved in the project is dealt with under this aspect.

Project Control: The way of management and control of the project is discussed in this aspect.

System integration: This aspect deals with the integration of various processes and sub-projects

within the project.

9. Contracting: All matters regarding contracts and cooperation with the contractors are dealt with
in this aspect.

10. Conditioning: All issues and affairs related to the prep of the construction site.

O N WU

The management aspects further consist of five sub-aspects. They are- the base, functioning, risks, people
and a management aspect specific subject. The management aspects of the project are scored individually
by the members of the project team and collectively by the peers. A combination of a central question
and several sub-questions help in explaining each sub-aspect per management aspect. The main input of
Spiegel is the experience and the views of people participating in the process i.e., the project team
members and the peers.
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3.2.1 Formal procedure of the Spiegel

The Spiegel consists of three important roles i.e., the facilitator, the coordinator and the project manager.
The facilitator is responsible for the participation of the peers in the process and also plays a crucial role
in the Spiegel process as she/he is responsible to set up an open, interactive and informal environment
where learning is most effective. The coordinator is responsible for coordinating all the activities that take
place during the Spiegel process and make sure all the activities run smoothly. The project manager is
responsible for the setting up of the project team who will participate in the Spiegel process. The Spiegel
consists of six steps (figure 6) and the participants do not take part in all the six steps. The peers will
participate in steps two, four, five and six whereas the project team members will participate in steps one,
three, four and six.
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Figure 6: Schematic representation of Spiegel
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As shown in figure 6, the Spiegel procedure follows six steps, at the end of which the deliverables i.e., the
final report will be produced. The six steps are explained below.

Step-1: Inform project team

This step is comprised of organizing the project team and informing them about the procedures and
processes involved. It also helps the participants to get acquainted with each other and prepare
themselves for the upcoming steps. During this meeting, the participants from the project team will have
to assess the organization of the project individually and then score the management aspects and sub-
aspects corresponding to the project at home based on a checklist given. This must be submitted to the
coordinator of the Spiegel by the start of step three.

Step-2: Inform Spiegel team

A meeting in the form of a webinar is used to inform all the procedures and the process to the peers and
also clarify any doubts about the same. At the end of this step, the peers receive a set of documents that
contains all the information regarding the project.

Step-3: Self-reflection

The meeting focusses on discussing the scores of each individual team member accompanied by
exchanging all the considerations and arguments with the whole team. All the information and the insights
shared during this process are recorded by a scribe.

Step-4: Interviews

To gain a clear understanding of the project organization and then assess the project with the given
checklist, the peers will be given a chance to interview the members of the project organization in this
step. These interviews will be done in three rounds by three groups where the aspect in focus for each
group is different every round. The Spiegel coordinator will divide the participants into groups based on
their expertise and their preference.

Step-5: Peer reflection

The meeting focusses on discussing the scores of the peers who assess and score project organisation
based on the different management aspects and sub-aspects. This is accompanied by exchanging all the
considerations and arguments with each other. All the information and the insights shared during this
process are recorded by a scribe.

After the completion of this step, the arguments presented, and the scores shared by both the peers and
the team members are used to prepare the confidential interim report. This report will be sent to the
peers and the project team members before the commencement of step six.

Step-6: Dialogue

The formulation of the recommendations and conclusions on the relevant themes are done in this step
based on in-depth discussions of the scores and insights shared by the peers and the project organization.
This information is then presented in a final report to the project manager which will later be accessible
to the public after relevant permissions are granted. The final report could be more effective if the
presented information gave more context on the project and the process.
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3.2.2 Spiegel elements
The Spiegel is characterized by several elements within the learning process to aid maximum learning and
knowledge sharing. These elements and their effects are explained below.

Learning Environment

This element is very vital in providing the ideal situation for the entire project team to learn during
the Spiegel process. It is aimed to create an open, interactive and an informal setting of the
environment to assist the participants to speak out freely.

Learning from experiences

As the Spiegel focusses on taking lessons from both the peers and the project team, this element
provides valuable insights gained from direct experiences or experiences gained by other team
members that can benefit the learning process.

Peer reflection

During the peer reflection, Spiegel uses both internal and external peers from other organizations.
The use of peer reflection from the outside facilitates the project to shift focus from action to
reflection for a moment and also generate an innovative approach to reflect. However, the downside
to external peers is the presence of boundaries due to cultural and organizational differences which
makes it difficult for the reflection process and procedures between the organizations.

Facilitator

The main responsibility of the facilitator is to assist the process of the Spiegel in a neutral direction.
The use of an external facilitator aids in incorporating a success factor in learning i.e., the external
facilitator is unbiased and not influenced by personal gains or relationships. Thus, more critical to the
entire Spiegel procedure.

Deliverables

The main deliverable of the entire process is the final report which contains the important lessons
learned and the finding of the process. This report is also published on the internet to provide access
to the public. However, the context and considerations are not explicitly mentioned in the report. The
context can be ambiguous and hence misunderstood, this poses a difficulty for people who want to
apply it to their own project.

Timing

The Spiegel process can be applied at any time i.e., during the project (PM Spiegel) or at the
completion of the project (evaluation Spiegel). Though there are no strict rules on when the Spiegel
should be applied during the project, it is very crucial to deploy it at the right moment. When it is
performed too late, the team can be disbanded or focussed on something else, which makes them
less motivated to participate. It could also be performed too early before the team could really
determine what could have been improved.

The combination of all the elements mentioned above will aid in the maximum learning and sharing of

knowledge. The Spiegel is a unique interactive approach to learning, where all its participants working on
any construction and infrastructure projects benefit from the (practical) knowledge developed. Though
this process ensures learning, the extent to which it is done is unclear.
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3.3 Assessment tool developed by NETLIPSE

As most of the large infrastructure projects realized in Europe ran into unforeseen cost overruns and time
delays, the huge amount of investments of the European Commission (EC) funds seemed ineffective. This
resulted in the need to improve the insights of EC regarding the execution and the feasibility of the
infrastructure projects so that the capability of funding becomes more effective. To fill the gap that exists
between evaluating the management and organization of projects, NETLIPSE developed the project
assessment tool with the primary goal of efficiently deploying LIPs. In 2006-2008: NETLIPSE research
protocol developed an Infra Maturity Tool and later in 2009-2010 a different version of the assessment
tool was developed called the IPAT (Infrastructure Project Assessment Tool) with existed of 12 themes.
From 2018 to date the IPAT version 2 has been in use with existing 8 themes.

The research protocol developed an Infra maturity tool which was set up as a quality model that can
deliver input for designing project organization and processes during the execution phases of the project.
It can be used from an early project phase to judge the feasibility of a project; as a monitoring tool during
the successive phases of execution, towards the delivery of the project and the start of operation; and in
ex-post evaluation (Hertogh et al. 2008). The IPAT can help assess, monitor, benchmark and evaluate
transport projects, before, during and after implementation in a complete and uniform manner. The IPAT
measures the capability of a project at all stages of its development and delivery. The results give an
independent peer assessment of the project organization, identifying strengths but also any areas for
improvement that need to be addressed to ensure success (Staal-Ong et al. 2008).

3.3.1 Elements of the assessment tool

The assessment tools were developed on the same foundation of the project management principles. The
theoretical bases of the project assessment tool can be formulated based on the core elements identified
and the relationship between them. These elements and their dynamic relationships form the basis of the
project evaluation. By evaluating the performance of the project based on these fields, the success or the
failure of the management of the project can be determined. The basic elements (table-1) identified are-

Table 1: Basic Elements of the assessment tool (Hertogh et al. 2008)
1. Relationship between context-enablers-

results
The ‘Enabler’ criteria consist of all actions that

/ \ the organization adopts or uses, and ‘Results’
criteria consist of what the organization
achieves. The enablers cause results and to
see any changes in results: the enablers must

be modified. This relationship is dynamically
dependent on the ‘Context’ of the project.

2. The level of control and interactionin

project control

The balance between flexibility (the openness
and the ability to adapt) and rigidity (control)
of project control is a key success factor in
organizing and managing the infrastructure
projects. The aim is to find a balance between
the two extremes.
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3. The level of shared perceptions
The infrastructure project should not only be
seen as a physical project that needs to
executed based on the time, money and scope
constraints, but should also consider the
bigger picture of how it can satisfy all the
stakeholders, improve the transport link and
hence contribute to the social and economic
growth of the society as a whole.

4. The relationship between hard factors and

Soft Factors soft factors

e In the ‘enablers’ criteria WBS, legal consents,
etc form the hard factors and leadership and
teamwork form the soft factors.

e Inthe ‘results’ criteria time, funding and scope
are hard factors. Satisfaction of stakeholders
and the project team are soft factors.

e Inthe ‘Context’, the legislation is a hard factor
and culture is a crucial soft factor.

5. Model and Expert Judgement
The expert’s views and experiences in the
form of discussion, scores and arguments are
the source of inputs in the evaluation process,
the expert judgement and desk research plays
an important role while considering the
dynamic relationship between the context-
enablers-results.

6. Levels of maturity

During the benchmarking and evaluation, the
projects assess, it is convenient to define the
level of maturity of the project. This will
provide insight into what level of focus is
required in the internal and external, hard and
soft factors to improve the organization and
management of the project.

7. Themes incorporated in the assessment
model
The themes characterize the infrastructure
projects. By evaluating the project’s progress
both quantitatively and qualitatively based on
pre-defined themes, areas of improvement
for the project can be analyzed.

The assessment tool does not guarantee project success. However, when the quality of the management
of a LIP is high, the chance of project success increases significantly. The above elements aid in improving
the quality of management in projects which influence the outcomes of the project.
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3.3.2 Themes of the assessment tool
The main distinction between the different versions of the tool is mainly the composition of the
management themes that the project is scored on. The different themes and the sub-themes used in the
tool are given below.

1.

The management themes in the tool developed by NETLIPSE i.e., Infra Maturity Tool are —

Theme 1: Objectives and Scope

Theme 2: Stakeholders

Theme 3: Finance

Theme 4: Project Organization and Management Processes
Theme 5: Risks (Threats and Opportunities)

Theme 6: Contracting

Theme 7: Legal Procedures

Theme 8: Knowledge and Technology

The management themes in the IPAT version 1 are-

Theme 1: Political Context
Theme 2: Objectives, Purpose and Business Case
o Sub-theme 2a: Objectives and Purpose
o Sub-theme 2b: Business Case
Theme 3: Functional Specifications
Theme 4 Interfaces
Theme 5 Stakeholder Management
o Sub-theme 5a: Stakeholder Identification
o Sub-theme 5b: Strategy and Management
Theme 6: Finance
o Sub-theme 6a: Funding Plan
o Sub-theme 6b: Cost Control
Theme 7: Legal Procedures
o Sub-theme 7a: Project Purpose
o Sub-theme 7b: Identification and Mapping of all Procedures
o Sub-theme 7c: Management of Legal Procedures
Theme 8: Technology
o Sub-theme 8a: New Technology
o Sub-theme 8b: Technical Uncertainty
Theme 9: Knowledge
o Sub-theme 9a: External Knowledge Management
o Sub-theme 9b: Internal Knowledge Management
Theme 10: Organization and Management
o Sub-theme 10a: Organization and Structure
o Sub-theme 10b: Human Resource Development
o Sub-theme 10c: Culture
Theme 11: Contracting
o Sub-theme 11a: Contract Strategy and Plans
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o Sub-theme 11b: Contract Management (CM)
o Sub-theme 11c: PPP-projects
e Theme 12: Risks (Threats and Opportunities)

3. The management themes in the IPAT version 2 are-
e Theme 1: Political Context
e Theme 2: Objectives, Purpose, Business case (value) and scope
o Sub-theme 2a: Objectives and Purpose
o Sub-theme 2b: Business Case (Financial Feasibility)
o Sub-theme 2c: Scope
e Theme 3: Stakeholder Engagement and Communication
o Sub-theme 3a: Stakeholder Engagement
o Sub-theme 3b: Stakeholder Communication
e Theme 4: Risk Management and Project Controls
o Sub-theme 4a: Costs and benefits
o Sub-theme 4b: Planning
o Sub-theme 4c: Risk (Opportunities and threats) Management
e Theme 5: Organization and Management
o Sub-theme 5a: Organization and Structure
o Sub-theme 5b: Human Resources
o Sub-theme 5c: Project team and culture
o Sub-theme 5d: Knowledge Management
e Theme 6: Permits, Authorizations and Consents
o Sub-theme 6a: Identification and mapping of all permits, authorizations and consents
o Sub-theme 6b: Management of all permits, authorizations and consents
e Theme 7: Technology
o Sub-theme 7a: Functional Specifications
o Sub-theme 7b: Choice of technology
e Theme 8: Contracting and Procurement
o Sub-theme 8a: Contract Strategy
o Sub-theme 8b: Procurement Strategy
o Sub-theme 8c: Contract Management

The themes play a major role in evaluating factors that contribute to the success or failure of the project.
The themes also consist of several sub-themes that contribute to the entirety of the management theme.
By splitting the themes into sub-themes, it gives a clearer picture of all the influencing factors and also
addresses them in detail.

3.3.3 Scores

Every project assessed is scored on management themes, receiving a score of 1, 2, 3 or 4 points (see Table-
2). As a backbone to the assessment, the assessors use a questionnaire consisting of possible topics (per
theme) to be discussed in order to be able to score the themes. The total score is calculated and presented
in the assessment report, as well as a score per management theme as well as the relevant weighting for
the milestone (phase of the project) scored.

19



Table 2: Explanation of the scores

Score Label Reflects
1 Very negative contribution to a successful project An immediate need to review and improve
2 Negative contribution to a successful project An urgent request to improve (weakness)
3 Positive contribution to a successful project Generally good with areas for improvement
4 Very positive contribution to a successful project Very good and incorporating best practice

3.3.4 Project Phases

The IPAT assesses primarily the current and future performance of a PDO and C/S. Therefore, the IPAT is
applicable from the initiation of a project until after completion. The IPAT distinguishes seven project
phases that are defined in terms of Milestones (M) that mark the start of the next project phase. Around
these milestones, the IPAT is to be applied. The weighting factors of the management themes differ over
the project phases (= milestone) as different themes are relatively more or less important at each
milestone stage of a project. The milestones are clearly defined in table 3 and the project phases
distinguished in the IPAT are explained below:

Table 3: Project Phases

Description Project Phase
Initiation of the project M1
Funding assembly M2
Planning application M3
Tender M4
Execution M5
Test operations M6
Operation M7

1. M1: Initiation of the project
The Initiation phase involves defining the objectives, purpose and business case of the project.
Although in this stage a defined solution is not a requirement, but identification of strategy with a
preliminary understanding of societal and transport benefits.

2. M2: Funding assembly
Funding is the most crucial part of a project and to obtain the grant for the funds it is necessary to
have well-drafted notes on project justification (scope, costs and benefits for the society), support,
confirmation on affordability and knowledge of how it is to be funded, delivery and contract strategy,
interactive feedback with stakeholders, support and consents.

3. Ma3: Planning application, as a basis of land acquisition
This phase includes obtaining consents and functional specification, preliminary design (by PDO)
which includes the choice of preferred design and final decision to build. Followed by an official
approval by the planning authorities to march ahead.

4. MA4: Tender
The detailed design aspect of the project up to construction, tender of the project, preparation to
start the operations and ongoing asset management has to be well presented. The end of this phase
marks the start of execution.
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5. MS5: Execution
Execution of the project to meet the functional specifications and further establish the operators and
maintainers to physically complete the project.

6. M6: Test operations
Series of operations and defined maintenance have to be completed to obtain the approval to
operate. After the successful commissioning, the operations can start.

7. M7: Operation
Post Project Review: (1) the results itself (versus scope), (2) how the results have been achieved and
(3) how project experiences have been passed on. This evaluation may be done approximately five
years after the start of operations.

3.3.5 Assessment process

Since the focus of the research is the IPAT tool, this section will present how the assessment process
transpires. The IPAT assessment takes place for three days, where a feedback session is organized on the
third day. On the first morning of the assessment, the assessor team is introduced to the project team
and then the assessor team gives a presentation about the IPAT and the forthcoming three days. The rest
of the first day interviews are organized with the PDO and the SPV. On the morning of day two, a site visit
takes place and, in the afternoon, the remaining interviews with the contractor and the PDO will be
completed. During the last day of the assessment, the assessor team draft their conclusions and presented
the preliminary results of the assessment to the PDO.

The IPAT analyzes the background documents related to the project and the context in which it has been
realized. In order to gather relevant project information, interviews were organized with project team
members. Interviewees were questioned in an atmosphere of an open discussion covering many themes
of the project. The assessors facilitated the discussion over the three days, ensuring that they obtained
clarity of responses on all of the questions within each of the IPAT themes and sub-themes. The project is
then scored on the management themes on a score of 1-4 by using the IPAT Assessment Form. The total
score is calculated by the scores of the management themes and weight factors. The weight factors of the
management themes differ over the project phases. After a thorough analysis of the project documents,
interviews and the scores; the assessment report is prepared. This document first presents the overview
of the project and then describes the assessment results in terms of an overall result, strengths,
weaknesses and areas for improvement per management theme.

The IPAT assessment process can be utilized as an “improvement” tool, to help define strong areas and
areas for improvement in the management of a project. In many cases, the information provided was
backed up through presentations and by consistent responses across those interviewed. However, the
IPAT-assessment is not a formal audit but an assessment (“health check”) of the likelihood of the project
entering the next project phase successfully or succeeding in its outcomes. Since the core purpose of the
IPAT assessment is to enable those leading the project to be able to improve the delivery of the project,
interview answers were taken in good faith — there is no motivation for those commissioning the IPAT
assessment to do other than portray the project as it actually is and to learn lessons and act on the
recommendations to make the delivery better.
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3.4 Conclusion of literature study

The literature study aided in understanding the overall assessment process and also interpret the
influence of various elements of the tool/process. From the literature study of the existing project
assessment tools, there exist several similarities either in the assessment process or the elements that
characterize the assessment tool. The main goal of all project assessment tools is to improve the overall
execution of the project and thus optimize the outcomes or project deliverables. Five common elements
were identified in the models and are mentioned below:

e Themes and scores
The assessment tools use themes like stakeholder management, risk management, political context
etc, as the basis on which the project’s progress and performance are measured. They also use
guantitative data like scores to analyze these aspects and hence compile the assessment results with
both qualitative and quantitative results.

e Context of the project
Since the large infrastructure projects have various cultural, social, environmental, economic
characteristics, it is vital in understanding the context in which the project is realized. Context can be
viewed as both a constraint and an opportunity. For the assessment process, context plays a
significant part in comprehending the role of diverse factors that contribute to the successful
realization of the project.

e Learning environment
The assessments provide an opportunity for the project team to learn. It also gave them a better
direction in terms of focus areas where they could optimize the outcomes. The assessment results
also help create more awareness of certain aspects for the next phases and future projects.

e Knowledge exchange
A key function of knowledge exchange is to promote the use of the most effective practices and also
gain more perspective on the project’s progress and problems faced. It allows people to access and
apply the most appropriate knowledge when it is needed and broaden their horizons. Knowledge
exchange aids in achieving greater certainty and more effective decision-making processes.

e Significance of reflection
The concept of continuous improvement drives most organizations, and this is facilitated by
reflection. Reflection also maximizes learning, which increases ownership of new knowledge and
skills. The assessment tools stress on the importance of reflection as it helps assess and refine the
impact of the approaches used for future projects.

The project assessment tools confer to the above-mentioned characteristics as they serve as the
theoretical framework on which the performance of the project is measured. The IPAT includes all these
elements which are also deemed vital in the project assessment tools that were researched. Thus, the
elements identified served as an essential basis on which project performance is measured.
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4. Document analysis
This chapter will explain in detail the procedure used for data analysis and present the findings of the
qualitative and quantitative analysis. An overview of the projects assessed and the reports that are used
for the analysis phase is presented in Table-4. The aim of document analysis is to provide information to
answer the sub-question 2.

Table 4: Overview of the project assessed

Sl.no Projects Assessed Country Year of IPAT assessment
1 Betuweroute The Netherlands 2007
2 West Coast Mainline United Kingdom 2007
3 Motorway E18 Finland 2007
4 HSL-South The Netherlands 2008
5 @resund bridge Denmark and Sweden 2008
6 Gotthard Base Tunnel Switzerland 2008
7 Nuremberg - Ingolstadt HST Germany 2008
8 Unterinntalbahn Austria 2007
9 Létschberg Base Tunnel Switzerland 2008
10 | Ringroad Bratislava Slovakia 2007
11 | Motorway A2 Poland 2007
12 | Motorway A4 Poland 2007
13 | Maaswerken The Netherlands 2007
14 | Lisbon-Porto HST project Portugal 2007
15 | Leziria Bridge Lisbon Portugal 2008
16 | Koper-Ljubljana Slovenia 2010
17 | Fehmarnbelt Denmark 2010
18 | West Coast Mainline United Kingdom 2010
19 | D3 Svréinovec — Skalité Motorway Slovakia 2014
20 | Schiphol Amsterdam Almere A6 The Netherlands 2015
21 | Stockholm Metro Expansion Sweden 2015
22 | MXP-AT Railink Italy 2016
23 | Lake Malaren Sweden 2016
24 | Malarbanan Sweden 2017
25 | E18 Hamina — Vaalimaa Finland 2017
26 | Tvarforbindelse S6dertorn Sweden 2017
27 | Transpennine Route Upgrade United Kingdom 2017
28 | A99 - Munich Ring Road Germany 2018
29 | Riihimaki Rail Renovation Finland 2018
30 | Skurubron Sweden 2019
31 | Lahti Southern Ring Road Finland 2019
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The analysis phase of the research was focused on collecting, summarizing and structuring all the data
acquired from the assessment reports of the individual projects (Table-4). For the analysis, the IPAT
reports and the assessment reports of the projects that used the Infra Maturity model have been
analyzed. Each assessment report presented large amounts of data i.e., the details of the project like the
project facts and figures, history of the project, stakeholder networks, organization and management
along with individual assessment results per the theme. To facilitate an in-depth analysis of the available
information and to ensure that vital information is not lost during the analysis, efficient handling of data
is done by the following procedure.

OISR The assessment reports were gathered after receiving approvals from the respective
data NETLIPSE member organizations.

Sl ElRF4=l  The assessment reports were studied, and all the vital data needed
the data for the research was condensed.

Structure The summarized data was categorically organized per
the data theme to ensure a robust data analysis.

INAENWZAR1EN  Data is analyzed using quantitative
data and qualitative analysis.

Figure 7: Data analysis (own illustration)

The assessment reports are split into three data sets based on the different versions of the tool used to
analyze the large infrastructure projects i.e.,

o The research protocol set up an Infra Maturity Tool which was used in the analysis of the first
fifteen projects. So, the first data set consists of the projects 1 to 15.

o The second data set is composed of projects from 16 to 27 i.e., The IPAT version 1 is used in
the analysis of these projects.

o The third data set is composed of projects from 28 to 31 i.e., The IPAT version 2 is used in the

analysis of these projects.

By scanning all the assessment reports, it is seen that different formats have been used in the analysis of
the projects. This together with the different contexts of projects makes it difficult to compare the analysis
results. To maintain uniformity in the analysis process of the final results, the data is split into three sets.
From reading the reports it can be concluded that some of the management aspects are interpreted
differently i.e., the sub-themes are categorized in a different manner. To obtain the necessary information
the document analysis is split into two i.e., quantitative and qualitative data analysis.
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4.1 Quantitative data analysis

This section provides information regarding the analysis of the quantitative data that were present in the
IPAT reports. Since the IPAT could be introduced in various milestones of the project, the quantitative
scores of the individual projects are based on the project phase when the IPAT was introduced. Hence to
uniformly compare the scores, the project was clustered according to the phases and then analyzed. The
project phases are described below-

Table 5: Project Phases

Description Project Phase
Initiation of the project M1
Funding assembly M2
Planning application M3
Tender M4
Execution M5
Test operations M6
Operation M7

The themes have different levels of importance based on the phase of the project. In each project phase
(milestone) all management themes are relevant. However, the relevance of a theme changes over the
project phases. In the IPAT, the level of importance of a theme per specific project phase has been
predetermined by the experts who developed the IPAT tool. The themes are classified into very important,
important and less important according to the phase of execution of the project. These levels of
importance are used as a weight factor in the calculation of the overall score of a project. Since the
different versions of the IPAT consist of different themes and subthemes, the research did not make use
of the weighted scores but only considered the direct scores of the themes to make the comparison more
uniform. The levels of importance of the themes are summarized in table 6.

Table 6: Levels of importance

Project Phase
Theme
M1 M2 M3 M4 M5 M6 M7

Less

Ver Ver
v y Important = Important = Important = Important Important

Political context
Important Important

Objectives,
Very Very Very
Purpose, Scope Important Important Important Important
. Important Important Important
& Business case
Stakeholder
Engagement & Important Important Important Important Important Important Important
Communication
Risk
Ver Ver Ver Ver
Management & Important Important y Important y y y
Important Important Important Important

Project Controls
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Theme M1 M2 M3 M4 M5 M6 M7

Organization & Very Very Very Very
Important Important Important
Management Important Important Important Important
Permits, Less
Authorizations Important = Important = Important = Important Important Important
Important
& Consents
Technology Important Important Important Important Important Important Important
Contracting & Less Very Very Very Very
Important  Important
Procurement Important Important = Important = Important Important

For the quantitative data analysis, the scores of 16 projects were analyzed. The scores of the projects 16-
27 were plotted using 12 themes whereas the projects 29-31 were plotted using 8 themes. The detailed
list of themes and scores is presented in Appendix-1. For the quantitative analysis, two projects were not
considered i.e.,

e ‘E18 Hamina —Vaalimaa’ project because this was the only project assessed in the M5 phase using
version 1 of the IPAT that consists of twelve themes.

e ‘A99 - Munich Ring Road’ project because this was the only project assessed in the M3 phase that
using version 2 of the IPAT that consist of eight themes.

The scores were plotted on a graph where the x-axis represented the themes on which the scoring was
performed, and the y-axis represented the scale of the scoring used. The graphs are presented below

Table 7: Quantitative data analysis
Graph per project phase Observation

In the M1 phase, the graph shows

Initiation of the project that the scores are scattered and

. large differences between the
)2 scores of ‘legal procedures’,
2 ‘interfaces’ and ‘functional
1? specifications’ are observed. These
o themes play an important role in the
P & QSQ%V;\\Q%VV‘@@@ 0@&_; ‘}Q . © 0\96\ 09@ R ?S@--'é\\@ in@ M1 'phfase and the'IeveI c.)f N
%},0 @3\3 &@ ; & /\‘?@b ¢S Qp(,% @ﬁ\ \S\@A H{‘\\o \\&v uncertainties presgnt in t.he |’n|t|al
& S @\Q < S 9 phase of the project might've
Rl ¥ & influenced the deviation of scores.
s b These themes must be revised to

improve project performance.
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Graph per project phase
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Observation

In the M2 phase, the graph shows a
bigger variation of scores. The
theme ‘finances’ has scored the
lowest whereas ‘political context’
has successively scored high in all
projects. In the funding phase, the
main focus is to obtain funding. The
theme ‘objectives, purpose, scope &
business case’ plays a significant role
in this phase and differences
between the scores must be
reduced in order to improve the
project performance and also obtain
the means of funding from various
parties.

In the M3 phase, the graph shows
that the scores follow a similar
pattern and the outcome can be
predicted because the level of
uncertainties is gradually reducing.
Since only the data from two
projects are available, explicit
conclusions couldn’t be drawn. The
theme ‘risks’ and ‘objectives,
purpose, scope & business case’ play
a significant role in this phase and
more attention should be paid to it,
in order to improve the project
performance.

In the M4 phase, the graphs almost
follow a similar pattern. However,
there are some large deviations in
the scores of the themes like
stakeholder engagement’ and ‘risks’
which play an important role in the
tendering processes. The
‘organization and management’ and
the ‘contracting’ themes play a
more significant role in this phase
and more attention has to be paid
to these areas in order to better
execute the phases.

‘
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Graph per project phase Observation
In the M5 phase, the graph shows
that the scores follow a more

Execution stringent pattern and the outcome
5 can be predicted because the level
i — _— of uncertainties has reduced. The
,: —_— ,/ — introduction of the IPAT assessment
: in this phase might be less effective
ot than in an early stage because

implementing changes is harder.
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= € o Implementing changes to these
—I5 M5h Mic processes can pose a difficulty in the

final phases.

4.1.1 Results of quantitative data analysis

The introduction of the IPAT in the later phases of the project execution may not be beneficial because
the graphs of these projects did not show large deviations in scores. Based on the observations it was
concluded that the IPAT assessments prove to be more effective when introduced in the early phases.
Since there are only maximum of three projects in each phase, the analysis of the quantitative scores did
not provide conclusive results but gave some interesting insight into the applicability of the IPAT in the
initial phases when compared to the later phases. Due to insufficient data, the quantitative analysis of the
scores has been inconclusive. The shortcomings of the quantitative analysis can be compensated by
switching to qualitative analysis which can provide a thorough understanding of the data from the
assessment reports.

4.2 Qualitative data analysis

In the individual IPAT reports, the assessment results are presented in terms of strengths, weaknesses
and areas for improvement per management theme. In the analysis, these findings are presented in the
form of characteristics per theme, that contribute to the successful execution of LIPs. These characteristics
are obtained from the IPAT assessment reports of the projectsi.e., the recurring best practices under each
theme are translated into characteristics of the respective themes that aid in better execution of projects.
If the characteristics repeat twice or more, they have been shortlisted in the compilation of the best
practices under each theme. The results compiled from the document analysis provides an extensive list
of best practices identified from the IPAT assessment reports which are presented in Appendix-2.

Extensive list of best practices from List of recurring best practices
the IPAT reports of projects 16 to 31 identified in project 16 to 31

Figure 8: Condensing data for analysis (Own illustration)
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4.2.1 Results of comparative cross-case analysis

This section will present the results of the qualitative comparative cross-case analysis. Comparative case
studies involve the analysis and synthesis of the similarities, differences and patterns across two or more
cases that share a common focus or goal in a way that produces knowledge that is easier to generalize.
Hence the comparative cross-case analysis will identify the change in trends by listing all the similar
characteristics identified in the IPAT reports (Projects 16 to 31) per theme to the best practices and lessons
learned from the Infra maturity tool reports (Projects 1 to 15). In this section, projects 1 to 15 are
considered as the first data set and the projects 16 to 31 are considered as the second data set.

Qualitative comparative
cross-case analysis

Best practices froN
projects 1 to 15

Best practices from
projects 16 to 31

Trends evolved in best practices
over the years

Figure 9: Compilation of results from qualitative cross-case analysis (own illustration)

The table below will summarize briefly the findings from the comparative cross-case analysis i.e., themes
that evolved over the years and the themes which did not identify a lot of evolvement. The detailed
explanation of how the evolution of trends were identified are explained in detail after the table.

Table 8: Trends status

Themes Status of the trends
Objectives and Scope Trends evolved
Stakeholders Trends evolved
Financial Management No Significant trends evolved
Organization and Management Trends evolved
Risks (and opportunities) Trends evolved
Contracting Trends evolved
Legal Consents No Significant trends evolved
Knowledge and Technology Trends evolved
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4.2.1.1 Objectives and Scope

1.

Linking scope to objectives

The linkage of scope to objectives, has often proved difficult in the assessed projects 1 to 15 that used

the Infra maturity tool. Most of the infrastructure projects encompass more than one goal which

cannot be linked on a one-to one basis with the scope. Hence by linking the scope to objectives, it
provides a framework that aids in all discussions with the stakeholders and also ensures reference
points for decision making are clear.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e Scope addition should be clearly linked to the outcomes/objectives for the project.

e Translation of the project objectives into scope should be available, to avoid creating confusion
for the consultant, the client and PDO members.

e The definition of required outputs and outcomes should be well known within the team. The
project team members should have a clear scope definition from the C/S to meet the objectives
of the plan.

The linking of scope to the objectives of the project still remains as one of the best practices in both

the sets of data.

Define the objectives in interaction with the stakeholders
In the assessed projects 1 to 15 that used the Infra maturity tool identified the importance of defining
clear objectives for both the PDO and the project team. The definition should also allow for some
variation in the objectives. It is essential to make the objectives of the project clear to the
stakeholders, while keeping in mind that some external changes will make some changes to the
objectives unavoidable. Internally motivated changes may also be required. In such circumstances it
is crucial to manage the changes proactively and also keep open communications with all the involved
stakeholders.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

o The definition of purpose and objectives of the project should be clear among the stakeholders.

e Stakeholders should be involved in the definition of objectives and the required outputs.

e Translation of the project objectives into scope, realistic milestones, specific work packages and
clear responsibilities should be available, to avoid creating confusion for the consultant, the client
and PDO members. During this process the PDO should involve relevant stakeholders.

The involvement of the stakeholders in defining the objectives is considered beneficial and thus

remains as one of the best practices in the execution of infrastructure projects in both versions of the

assessment tool.

Formulate a vision

A project must embody a readily understandable vision. In the assessed projects 1 to 15 that used the
Infra maturity tool identified that any project must readily embody a comprehensible vision. The
project will have decreased chances of success, if the goals of the project are only based on achieving
abstract or technical numbers while lacking the physical indication of ‘winning’.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above
best practices and the lessons learned are-

e There should be a clear project vision.
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e The PDO should have a clear vision on how to align and integrate its organization with the
contractor’s organization.

e The definition of a strategic vision of the project should be clear among the stakeholders.

Having a clear vision for the project being undertaken is still one of the best practices identified in the

assessment reports. This practice has evolved to include aligning and integrating the vision of the

project with the PDO and the contractor organization.

Translate objectives into scope, work packages and milestones

The objectives have to be translated into scope, work packages and milestones. To ensure planning

reliability, milestones are essential. In the assessed projects 1 to 15 that used the Infra maturity tool

noticed that the developments in the project’s context affects reliability. Starting point should be that
the work packages should not be changed.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e Translation of the project objectives into scope, realistic milestones, specific work packages and
clear responsibilities should be available, to avoid creating confusion for the consultant, the client
and PDO members.

The translation of the objectives has played an important role in realizing the project. From both the

sets of the assessment reports it is still identified as one of the best practices.

Assess and authorize scope changes

Managing scope means obtaining a balance between flexibility and rigidity. In the assessed projects 1

to 15 that used the Infra maturity tool established that by segregating technical and functional

demands, the changes to the scope can be processed quicker and the decisions regarding the same

can be taken at the proper level. This division clarifies responsibility and authority.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e Scope addition should be clearly linked to the outcomes/objectives for the project.

e The PDO must have a structured process for scope changes in place to avoid scope creep.

e The PDO should have a clear view of the additional scope opportunities in case the contingency
budget becomes available during the delivery.

The scope changes are one of the crucial aspects in keeping the project on time and under budget.

Hence assessing and authorizing any scope change is identified as the one of the best practices and is

identified in both sets of data.

Use configuration management to assess the impact of scope changes

In the assessed projects 1 to 15 that used the Infra maturity tool found that configuration

management or making sure that all effects on various parts of the scope of the project are taken into

consideration accurately and are essential in identifying the impact of all possible changes.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e The drivers and procedures for change management by the C/S should be formal and well-
articulated and should be managed within the project between the PDO and the C/S.

o There should be a review of the economic benefits where the scope changes have resulted in
increased costs.

31



e Reviews should be organized in order to update processes and challenge financial and time
information provided by the project teams. The time pressure to deliver products should not
refrain the organization from being critical.

The effects of any scope changes should be thoroughly assessed in order to analyze the impact it has

on the project as a whole. Hence this best practice is identified in both sets of data. However, this

theme has evolved to include reviews in order to update processes and challenge financial and time
information provided by the project teams.

Implement a variation procedure

In the assessed projects 1 to 15 that used the Infra maturity tool found that the projects should have

a scope variation procedure, in order to be able to control and manage justified, random or invalid

scope changes. By implementing a variation procedure, it facilitates tight tracking of the development

of scope and also aids in the decision-making process.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e Change management procedure (including C/S and PDO responsibilities) should be available to
deal with possible scope changes.

e The drivers and procedures for change management by the C/S should be formal and well-
articulated and should be managed within the project between the PDO and the C/S.

Change management procedure is essential in order to smoothly deal with the necessary changes and

aid smooth running of the project. Hence it is identified in both sets of data as one of the best practices

for the execution of the projects.

Organize adequate expertise to be able to deal with scope changes

In the assessed projects 1 to 15 that used the Infra maturity tool realized that sometimes scope

changes are essential due to external influences. In order to be able to competently analyze and

comprehend the consequences of a certain change, it is imperative to have available the right
expertise to analyze the effects of the change on timescales, outputs or costs.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e Definition of required outputs in terms of solutions to transport, economic or social needs and
environmental impact, should be available. There must be quantitative targets and information
available on these topics.

e Make sure there is enough technical, engineering and construction expertise within the PDO to
cope with the innovative elements and address practical parts of the most complex structures.

Adequate expertise is required throughout the lifetime of the project from the initiation to the

maintenance to efficiently deploy the infrastructure. Hence it is identified in both sets of data as one

of the best practices.

4.2.1.2 Stakeholders

1.

"To tailor and organize stakeholder involvement"

In the assessed projects 1 to 15 that used the Infra maturity tool found that soft skills like
communication, getting in dialogue and cooperation is just as useful as focusing on contracts,
technique, technology and other internal concerns. Understanding and knowing the interests of the
parties involved will boost collaboration and also help in avoiding misunderstandings. A tailored
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approach is needed in dealing with each group of stakeholders which has been embedded in

structures that facilitate liaison with the PDO. In this way, communication becomes more efficient.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e Stakeholders should be well identified from the start of the project and the project should have
an overview of the different interests and priorities of the stakeholders in the area of the project.

e Provide clarity for key stakeholders on their role and responsibilities at all phases of the project.

e A strategy should be in place to deal with unexpected stakeholder demands and a clear
communication strategy.

e There should be a clear understanding of the priorities of stakeholders, and changes should be
monitored on a day-to-day basis.

e |nthe case of a lengthy decision-making process, it is recommended to place additional efforts in
keeping the stakeholders engaged in the program. In other words, attention should be paid to
managing expectations.

e By considering the project from different perspectives when making important decisions in order
to understand conflicting interests and create synergy, the risks can be converted to an
opportunity.

e The most important stakeholders should be involved early on in the project and thereby are
informed during the process and have the opportunity to share their knowledge and view on an
operational level.

The theme stakeholder involvement has evolved to identify more specific aspects in order to

effectively involve all categories of stakeholders and placing additional efforts to keep them engaged

during lengthy decision-making periods. The significance of early involvement of important
stakeholders, conversion of risks to opportunities and keeping track of the changes on a regular basis
was also identified in the IPAT reports.

Involve operators and industry

In the assessed projects 1 to 15 that used the Infra maturity tool identified that an open approach to

a project and cross-industry, i.e., involving the industry enables a better and clearer specification,

which results in reduced costs, additional benefits, a robust design and an effective implementation.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e The most important stakeholders should be involved early on in the project and thereby are
informed during the process and have the opportunity to share their knowledge and view on an
operational level.

e Stakeholders should be involved in the definition of required outputs.

This theme has evolved from involving the industry and operators to share their knowledge in the

design phase to involving them in defining the required outputs for the project. However, both the

data sets identified this as one of the best practices and lessons learned.

Facilitate liaison with local stakeholders and critics

In the assessed projects 1 to 15 that used the Infra maturity tool identified that one of the most
difficult tasks in stakeholder management is dealing with the demands of local stakeholders.
However, the components identified in the IPAT reports of projects 16 to 31 that support the above
best practices and the lessons learned are-
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e The suggestions of the local authorities and interest groups need to be more frequently discussed
with them, in order to create win-win situations for both the project as well as the local
authorities. This could lead to more support for the project but requires a proactive stakeholder
management approach.

e Looking into opportunities to involve local business and people can create more social and
economic benefits for the community.

e There should be a clear stakeholder strategy for all phases and as the project progresses there
should be a more proactive behavior towards private and public stakeholders.

This theme evolved to find more specific solutions in order to encourage the liaison i.e., frequent

consultation of the interest groups and the local authorities will help find favorable solutions for the

problems defined and involving local businesses. The best practices and lessons learned identified in
the first data set are supported by the findings of the second data set.

Avoid mixed messages

In the assessed projects 1 to 15 that used the Infra maturity tool identified that consistency is essential

in all forms of communication from C/S and the PDO i.e., the same message and information should

be delivered within and across the organizations. This enables the C/S and the PDO to be perceived

as reliable partners. It creates transparency and trust, thereby reducing the stakeholder resistance.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e There should be open communication with stakeholders and a proper communication strategy
should be set in place by the PDO.

e Contingency plans should be in place to brief stakeholders if there is a problem with the project.

e The project team can make use of many ways of interacting with the stakeholders, both online
and offline: a website including FAQ’s, regular meetings with the main stakeholders, brochures,
targeted newsletters, attendance at public events and the shipping forecast. A telephone number
for inquiries and complaints and at the construction site installations of information signs are
beneficial. The project organization can also be active on social media channels like Instagram and
Facebook etc.

e There should be good information flow to the local inhabitants and a dedicated project website
to inform them regarding the project progress.

The communication strategies, contingency plans in case of emergencies and the different methods

that can be utilized to interact with the stakeholders and thus communicate information are specified

more clearly in the second data set. However, the best practices and the lessons learned are retained

from both the sets.

Reach consensus with stakeholders before tendering

In the assessed projects 1 to 15 that used the Infra maturity tool identified the benefits of completing
the administrative processes prior to the tendering phase. It is easier to discuss various options with
the stakeholders in the pre-tendering phase, without facing complicated contractual consequences.
However due to tender regulations or spatial planning constraints, this is not always possible.
However, the components identified in the IPAT reports of projects 16 to 31 that support the above
best practices and the lessons learned are-
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e The PDO should define clearly the functional specifications and requirements for the tender phase
before the start of execution. Stakeholders and users should be engaged in the definition and
authorization of specifications and changes.

Reaching consensus with stakeholders before tendering is essential and hence identified in both sets

of data as one of the best practices for the execution of the projects.

Enable the political branch to supervise the project
In the assessed projects 1 to 15 that used the Infra maturity tool identified an effective way to ensure
long term political support. This can be achieved by tailoring the project communication towards the
responsible politicians. It is very crucial to reach a mutual agreement on the nature of relationships
both formal and informal. Nevertheless, it is important to understand that the life cycle of most of the
large infrastructure projects is longer than the politicians — too close identification with one party or
group can be counterproductive.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e Good communication between the client and the political parties can increase the level of
involvement/commitment to the project and can also be utilized as an opportunity to exploit the
possible solutions to the problem.

e The project must ensure local political stakeholder expectations are well managed.

e The project needs to ensure that political support continues to exist by sustaining excellent liaison,
especially during construction phase while traffic disruption is more prevalent.

e Be aware where there are different views or if there are different political parties and avoid the
project being a pawn in these situations.

e If the political consensus changes in the future, an alternative plan and risk mitigation measures
must be in place.

The need for political support for the execution of any project is vital and has been identified as one
of the lessons learned in both the data sets. The means to increase the level of commitment of the
political parties to the project are identified as the best practices in the research. However, this theme
has evolved to find few aspects that ensure long term commitment i.e., sustaining liaison with the
involved parties especially during construction phase, avoiding the project to be used as a pawn in
political scenarios and also setting up alternative plans and risk mitigation measures in case of change
in political consensus.

Formalize responsibilities with client/sponsors

In the assessed projects 1 to 15 that used the Infra maturity tool identified that the PDO has to justify
its actions to the C/S, who has the power to make key decisions relating to outputs and their value. A
mutual agreement on the decided arrangement has to be signed to formalize the process. The formal
decision making, daily working routines and the reporting structure can be addressed in the
agreement. These speeds up decision making and facilitates dealing with scope changes. Explicit
arrangements on responsibilities and mandates should be made even when there will be principles of
delegation set out.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above
best practices and the lessons learned are-

e Provide clarity for key stakeholders on their role and responsibilities at all phases of the project.
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e Roles and responsibilities need to be clarified at every stage of the project. It, however, is
extremely difficult to do this in a top down management style. It is important to exchange ideas
about who is responsible for what. Only after a well understood division of responsibilities is it
helpful to make them explicit on paper.

e Organizational charts with delegated responsibilities should be available and there should be
good clarity in the program plan. A clear organizational chart is essential in order to clarify the
relationships, roles and responsibilities of all stakeholders involved.

The definition of the roles and responsibilities of all stakeholders proved beneficial and thus remains

as one of the best practices in the execution of infrastructure projects in both sets of the assessment

reports.

Brand the project
In the assessed projects 1 to 15 that used the Infra maturity tool identified the significant benefits
offered by branding the project i.e., maintaining a well-structured and frequently updated website,
publish brochures, organizing events for stakeholders, such as guided tours around the construction
site, opening an information center etc. Branding can reinforce efforts to inform the local and general
public. Branding focuses on influencing people’s perceptions in a positive way and also developing
trust and creating enthusiasm for the project.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e It may be worthwhile explicitly branding the project. Create a brand according to the project
objectives, create one logo to show an integrated project and to prevent the project being seen
as parts. This also increases the recognizability of the project, which can be used to better support
the project objectives.

e City branding can also be beneficial for the project and the community.

The branding of the project was identified in as one best practices in both data sets. However, the

concept of city branding has been recognized as one of the best practices in the second dataset.

4.2.1.3 Financial Management

1.

Use proper calculations to support decision-making

In the assessed projects 1 to 15 that used the Infra maturity tool identified that to make a business
case for the project, it often involves decision-making on the viability of a project i.e., the calculation
of revenues and costs, including the finances. The calculation of non-financial benefits and costs are
also involved in the decision-making process. Four best practices and lessons learned indicate how to
use a calculation to support decision-making on the project. They are-

Define criteria for calculation and decision making

The decision-making process is based on many different criteria for infrastructure projects.
Sometimes the politicians favor certain infrastructure project because the overall benefits are higher
than the overall costs. Sometimes due to insufficient investments they turn down a highly beneficial
project. They may even invest in an economically weak project instead of a challenging project located
at a densely populated area which shows higher value for money. Therefore, the criteria and the
calculations used to determine or aid the decision-making process must be clearly stated.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above
best practices and the lessons learned are-
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e The clarity of the business case information helps in making a make more informed and strategic
decisions backed with solid evidence. Hence the business case should be strong.
e Results from the decision-making processes should always be documented and retraceable.

b. Be aware that decisions are always debatable because of uncertainty and political interpretation
The data used for the calculations of the business case always involves uncertainties. For example,
difficulties in estimating the future revenues of the project due to the changes in the market
conditions. Due to subjectivity the wider economic benefits are more difficult to calculate. Some
projects assessed by the NETLIPSE suggests that the infrastructure investments require political
decisions where the business case plays a little or no roll at all. There are two biases for the
calculations i.e., the optimum and pessimism bias. The overestimation of the revenues or benefits is
called the Optimism bias whereas in Pessimism bias the projects are judged by their direct effects,
leaving out non-financial benefits which, in any case, are often under-represented during the early
stages of projects. Professor B. Flyvbjerg (2003) concluded from extensive research that decision
makers themselves are well aware that they tend to overestimate benefits at go/no go decisions.
However, the components identified in the IPAT reports of projects 16 to 31 that support the above
best practices and the lessons learned are-

e The business case should be used to support the key decisions as to whether if it is worthwhile to
proceed with the project (go/ no go).

e Financial versus non-financial benefits of the project should be evaluated.

e Strengthening the Business Case would enable it to be used to support the project, particularly in
helping to convince stakeholders of the need for the scheme and in understanding the current
benefits against costs of the project. This is likely to be of benefit to the project during the
disruption caused by construction.

c. Show the uncertainty and sensitivity of the calculations

The calculations unavoidably include uncertainty and sensitivity. However, the range of this

uncertainty should be known in order to support decision-making. The insights of costs and revenues

increase overtime, and this should be used to update the business case on an iterative basis.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e Uncertainties must be translated to a business case.

e The objectives of the project should be quantified, and uncertainties should also be considered,
and the business case should be updated regularly with the information available (reducing
uncertainties) and must remain fit-for-purpose.

d. Value for money is affected by varying scope
Any changes to the scope will directly influence the costs and the benefits. The pressure on the budget
is high during the initial phases of the projects due to unanticipated demands of the stakeholders.
Hence this factor should be taken into consideration. However, positive effects can be generated by
varying the scope for the same outputs — value engineering.
However, the components identified in the IPAT reports of projects 16 to 31 that support the above
best practices and the lessons learned are-
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e The Project Steering Group must decide on the priority between quality, cost and time schedule
to take account of possible future pressures on scope, time and cost. It would be desirable to have
a strategy from the Project Steering Group in place in case of a possible budget overrun or
significant time delay. This helps the PDO to make decisions when it comes to making decisions
related with scope/quality, time and/or cost.

e There should be a review of the economic benefits where the scope changes have resulted in
increased costs.

The above-mentioned best practices and lessons learned are identified in both the data sets and have

proven to be beneficial in the realization of large infrastructure projects under budget and on time.

Search for financing and funding possibilities

In the assessed projects 1 to 15 that used the Infra maturity tool identified that there are various

funding possibilities that can finance a project other than the national government funding.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practice and the lesson learned are-

e Funding for the project should be secured even if the scope of the project might change over time.

e The purpose of the project should align with the interests of the municipalities. This can help
secure support and funding from the municipalities.

e The communication plan that is being developed should contain a clear marketing strategy that
will help reach all stakeholder groups and could help increase support for the project (funding).

e The funding strategy should be linked to the procurement strategy and, ultimately, supported by
the communications strategy which should include a strategy to ensure political support for the
chosen funding route.

e If the funding has not been finalized, the PDO should pressurize the parties responsible to secure
the funding, else if there is a project delay due to insufficient funding, more loss in revenues will
occur. However, If the project seems to be fully funded, there should be no deficit between the
estimated budget that is approved and the sum of the different funds.

e If funds are insufficient for the project, together with the planning department and/or Advisory
Group develop a vision and strategy in order to obtain additional funding for the project.

The means to obtain funding has been more specified in the best practices identified in the second

data set. However, obtaining the financing and funding possibilities is seen as one lessons learned in

both the data sets.

Control costs and budgets in relation to scope
In the assessed projects 1 to 15 that used the Infra maturity tool identified four best practices and
lessons learned that provide guidance on cost and budget control. They are-

a. Always relate scope changes to budget changes

The scope changes should consistently be related to the budget and should always be costed. The
PDO should document and keep track of all scope changes that should be authorized by the principal
and linked to the appropriate budget.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above
best practices and the lessons learned are-

e The scope and objectives must be quantified i.e., it should be measurable.

e Scope addition should be clearly linked to the outcomes/objectives for the project.
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e The PDO should have a clear view of the additional scope opportunities in case the contingency
budget becomes available during the delivery.

b. Always relate actual scope, actual estimation of costs and actual budget

The current project scope comprises of the agreed upon original scope plus the agreed scope changes,

as well as the allowance for inflation during the project. The actual scope of the project should be

linked to the estimated costs required to build it, so that the actual budget can be linked to the

estimated final costs. In this way it can be clear whether or not the project is under control.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e The funding plan should match the expected costs based on real tender prices.

e Cost estimates are based on experiences with other projects and should be updated on a regular
basis.

e During the detailed design it is very important that the project team make accurate cost
calculations and forecasts in order to keep control over the budget.

c. Agree on indexation measures

The inflation corrections can make all the differences to the cost overrun or underrun. However due

to the large magnitude of budgets of the infrastructure projects, even a small percentage of the

budget can make up a large sum of money. Hence it is advised to work with indices as a means of

forecasting and of taking account of price increases.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e (Clarity should be available on price indexation.

e The project should have an index basket that is constructed especially for the project with a
limited number of relevant price indices.

d. Budget risks for the project delivery organization and risks for the client/sponsor

Since all projects encompass risks and project management is about managing these risks and

uncertainties, the projects assessed by NETLIPSE have some mix of risk allocation as between the PDO,

contractors or the client/sponsor. However, in the project estimates the politicians and funders are
often reluctant to include an allowance or risk reserves as they believe “every penny that is allocated
to a project, will be spent”.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e There should be a sufficient amount of contingency budget reserved for the project.

e In order to justify the level of contingency reserve for the project it is important to make a good
link with the risk file.

e Attention should be given to the contingency percentage which should be adjusted according to
the complexity of a project. Also, there should be a clear connection between the project risks
and the project contingency budget.

e Apply more flexibility in the project contingency percentage; increasing the percentage for more
complex and high-risk projects. (It is better to deliver under budget than go back for re-approval)
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The above-mentioned lessons learned, and best practices have been identified in both sets of data.
Hence these aspects have positively contributed in controlling costs and budgets in relation to the
varying scope in the assessed projects.

4.2.1.4 Organization and Management

1.

Address roles and responsibilities clearly: client/sponsor, project delivery organization, contractors.

In the assessed projects 1 to 15 that used the Infra maturity tool identified that the C/S is the project’s

funder and the lead in terms of strategy and defining outputs. The PDO acts as a main supplier along

with the other key suppliers for the realization of the project. The commissioning of the contractors
and the running of the project is normally done by the project delivery organization. The projects
assessed by NETLIPSE show that this method is very effective and also provides clear roles and
responsibilities. The level of involvement of the political parties in the role of C/S is the main difference
identified between the projects researched by NETLIPSE. Clarity in decision making is very essential in
this structure. A top down management approach is not always effective where roles and

responsibilities are unilaterally allocated and set out in an imposed organization chart. However, a

collaborative approach where the roles and responsibilities of the parties involved are clarified by

discussion and agreement, leads to more competent and reliable project delivery. The roles and
responsibilities might change during the lifetime of the project and hence have to be reaffirmed at all
stages of the project.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e The role descriptions should be clear, but this must not lead to inflexibility (people working only
within the boundaries of these descriptions).

e Roles and responsibilities need to be clarified at every stage of the project. It, however, is
extremely difficult to do this in a top down management style. It is important to exchange ideas
about who is responsible for what. Only after a well understood division of responsibilities is it
helpful to make them explicit on paper.

e Organizational charts with delegated responsibilities should be available and there should be
good clarity in the program plan. A clear organizational chart is essential in order to clarify the
relationships, roles and responsibilities of all parties involved.

e Provide clarity for key stakeholders on their role and responsibilities at all phases of the project.

Addressing roles and responsibilities of all parties involved is imperative and also identified in both

sets of data as one of the best practices for the execution of the projects.

Design and implement a structure for reporting and decision-making

In the assessed projects 1 to 15 that used the Infra maturity tool identified that keeping the budget
and time overruns to a minimum are one of the main challenges in the realization of large
infrastructure projects. Although the project faces different kind of problems, they may not have
financial consequences, but they are visible at the lowest levels of the PDO. However, these are not
reported by the people responsible and thus it often results in relatively unexpected and large cost
overruns which emerge as major shocks. To remedy this problem, it is essential to have clear
procedures for processing requests related to changes in scope and the resulting variation of the
budget as well as the bottom up reporting procedures which involve sufficient levels of authority both
within the project and client organizations. By having clear responsibilities and mandates, it creates
stability and facilitates smooth decision making.
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However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e Results from the decision-making processes should always be documented and retraceable.

e Reporting structures across the interfaces should be formalized.

e Use the opportunity to call for an Advisory Group meeting on a short notice — do not wait for
regular meetings that are to be held only 3-4 times a year — when decisions are needed.

The structure for reporting and decision making is vital and the lessons learned, and the best practices

identified in the first data set are supported by the findings from the second data set.

Communicate a project management policy

In the assessed projects 1 to 15 that used the Infra maturity tool identified that the project

management policy adopted by any organization can stimulate a uniform project culture and also

affect the whole organization.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e A ‘project management culture’ (in which the complete team thinks and works in a project
managerial way), is essential in order to become a more professional project organization. This
means that the project team does not only exist on paper, but that they cooperate as a project
team as well. For example, by frequent project team meetings and reporting lines towards a single
point of responsibility (Project Manager).

e A transparent management style with functioning core values contribute to the successful
organization of the project.

e Itisrecommended to expand the construction management values with the project management
values. This can be realized by a systematic framework for promotion and transfer of good project
management practices and results to other projects.

By expanding the construction management values with the project management values and the

recommendation of a transparent management style, this best practice has stood out when the two

data sets were compared. However, the best practices and lessons learned identified in the first data
set are supported by the findings of the second data set.

Address and manage checks and balances within the project organization

In the assessed projects 1 to 15 that used the Infra maturity tool identified that the PDO is linked to

two important parties i.e., on one hand they are linked to the parent and client organizations and on

the other hand they are linked to external stakeholders. The PDO is often under pressure from both

sides. Hence the PDO can adopt balanced approach can help solve all the issues. For example, parent

organizations can influence the structure of the project management organization. Traditional public

sector organizational structures emphasize control and accountability but pay less attention to the

ability to adapt and steer.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e The Management Team should have a good and open relationship with the Steering Group and
with the internal Client/Sponsor as well.

e There should be a clear project vision and management style agreed upon by all stakeholders.

The balance is obtained within the project organization, and these best practices and lessons learned

that are identified in the first data set are supported by the findings of the second data set.
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Stay in control in a decentralized project organization: quality management systems
In the assessed projects 1 to 15 that used the Infra maturity tool identified that the processes within
the PDO can either be centralized or decentralized. Decentralization can help improving flexibility in
the project but also runs the risk of encouraging autonomous thinking in circumstances where this is
inappropriate. However, a balance has to be struck and to help make this decision key factors like the
scale and geographic spread of the projects that are taken into consideration. Centralization helps in
creating uniformity and also enables the steering and coordination of the interfaces by the senior
management. Hence it is beneficial to set up quality management system in order to have best of
both world and also describe all processes involved. To ensure that the information flows from the
local levels and divisions to the center in a congruent way, reporting structures are designed to be
consistent and coherent with each other. To ensure time is not wasted in searching for documents or
having them translated for new systems, it is vital to have a document organizing management from
the start of the project. But beware that the level of information in your quality system allows the
project team members the freedom to operate, is not too detailed and rigid.
However, the components identified in the IPAT reports of projects 16 to 31 that support the above
best practices and the lessons learned are-
e Analyze the load on different parts of the organization and create more redundancy for key team
members.
e [f a new system for the efficient document management system is introduced, then tailor-made
development and the implementation asks for enough attention in order to make it successful.
e The project should use networking within disciplines (risk management, quality management,
etc.) to exchange knowledge.
The processes chosen i.e., centralization or decentralization within the PDO should be clearly
described. The setting up of quality management system is proven beneficial in order to have best of
both worlds. This balance in the processes were part of the best practices and lessons learned that
were identified in the first data set and supported by the findings of the second data set and hence it
is vital to the successful execution of the projects.

Work where the work is. Adapt the organization to changing circumstances.

In the assessed projects 1 to 15 that used the Infra maturity tool identified that tailoring the PDO
according to the objectives that need to be achieved at each phase of the project is beneficial i.e., the
PDO should be capable of adapting to the changing circumstances. Throughout the lifetime of the
project, the interests and the needs of the stakeholder’s change, there might be some changes in the
rules and legislations whilst new innovations and technologies become available in the market. The
various phases of the project require different personnel and skills. For example, at the start of the
project, pioneers and visionaries are needed who are able to think and operate outside normal,
regular frameworks. Whereas in the realization phase, the focus shifts to the physical realization of
the project i.e., skilled workers and project team members. Each stage of the project should have a
clearly defined framework along with teams of experienced employees who are capable of working
within the set boundaries. “Work where the work is” also becomes a more important issue as projects
enter their delivery phase — a geographical focus becomes more important.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above
best practices and the lessons learned are-

e Aformal process for skill retention should be deployed and there should exist a well-documented

knowledge management strategy plan in place by the PDO.
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e The resource allocation should be under the control of the Project Manager as the project will
need to have the right technical skills and resources, that should be allocated at the right time/for
the right amount of time.

The first dataset identifies the importance of recruiting the right personnel at the right time. This

strategy is also good for technology, management of stakeholders, rules and regulations etc. These

findings are supported in the second dataset as well and hence will remain one of the best practices
and lessons learned for the successful execution of the projects.

Invest in human resources and internal knowledge management

In the assessed projects 1 to 15 that used the Infra maturity tool identified that the PDO and the

employees should be capable of adapting to the changing circumstances and the various project

phases. In some situations, employees are employed only for a certain period and when the tasks or
job is completed, the specialties are no longer needed, and sometimes new personnel have to be
hired. Hence flexibility is very important. In order to overcome difficulties in working relationships, it
may be useful to reassign staff or ‘to let a person go’. However, retaining experienced employees as
long as possible is also beneficial to maintain the continuity. This challenge of retaining experienced
project teams and encouraging the key personnel to stay and finish the project has been a challenge
across the NETLIPSE projects. The experience and the knowledge have to be preserved and

transferring of knowledge should also take place if key personnel leave the project. For example, a

bonus can be paid to employees who stay until the end of the project.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e If there is a clear gap in time between the phases, it increases the possibility to lose knowledge
and experiences of the personnel involved. The PDO needs to store key positions for a longer
period of time in order to build further on the current level of knowledge in the next phase. Also,
document lessons learned explicitly to manage transfer of knowledge between phases.

e Itisimportant to register all information needed for the organization that will manage the project
during the maintenance phase. Transfer of knowledge at the end of the construction phase will
be very important for a successful maintenance phase. The PDO should plan this transition in a
timely manner. At the end of construction, the contractor shares all of the knowledge with the
maintaining organization. However, the same information should also be shared with the asset
owner. This would facilitate easy transfer of asset information if any unforeseen circumstances
would occur with the SPV or maintenance.

e The key positions (finances, legal affairs, project management) should be filled with people that
have good experience in comparable scale or type of projects. Also, these key personnel should
be retained at all project stages.

e Investment in a clear HR plan or approach is essential to make sure there will be (enough)
experienced and competent personnel available for future projects.

e There should be a good variety of gender in the project team and in management positions.

The best practices and lessons learned from the fist dataset are supported in the second dataset.

However, the findings from the second dataset specify more clearly on how investment in human

resources and internal knowledge management can be carried out in order to effectively deploy the

personnel and manage knowledge to successfully execute projects.
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4.2.1.5 Risks (and opportunities)

1.

Position the responsibility for risk analysis within an independent group

In the assessed projects 1 to 15 that used the Infra maturity tool identified that the inventories of the

risk assessment including the opportunities should be considered as an independent task, in order to

prevent the managers or employees who are responsible from keeping the information to themselves.

The overall risks might be overlooked as the perspective of the staff in one area can be limited or

while dealing with issues they could be biased about their importance or they would prefer to deal

with it by themselves. By not seeing the bigger picture they might allow the risks to accumulate.

Hence a dedicated team or a risk manager should have the authority to analyze and disclose the risks

independently from the contract teams and other departments.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e The roles and responsibilities of the risk manager (process) and management team (risk
management) should be clear.

e Organizing independent external reviews of the project and its processes, helps to identify areas
for improvement that the project team may be overlooking.

Delegating the responsibility of the risk analysis to an independent group helps in well-rounded

approach to dealing with all the risks that the project can face. Hence this best practice is identified

in both sets of data and has gained more significance in recent years for the successful execution of

the projects.

Do not forget to identify opportunities

In the assessed projects 1 to 15 that used the Infra maturity tool identified that a restricted view on

challenges of future project phases and a demotivating atmosphere is created by focusing on risks.

Risk is just one element of uncertainty. Opportunities, as the research shows, is the other perspective

that is often ignored. A broadening of perspective on uncertainties is accompanied with the

generation of new energy in the organization through the incorporation of opportunities in risk
analysis.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e |dentifying opportunities should also be a part of the risk management system and attention
should be paid to utilizing them effectively.

e Risks and opportunities analysis should become embedded in the project team culture.

e Organize separate sessions to identify the opportunities for the project, especially in the design
phase, in order to make a good analysis of the pros and cons and decide consciously on taking the
opportunity.

The opportunity analysis is considered a vital practice and hence it is identified as one of the best

practices and lessons learned in both the datasets.

Share risk analysis with contractors and before tendering

In the assessed projects 1 to 15 that used the Infra maturity tool identified that to analyze the level of
contractor awareness for uncertainties, and to compare bids on a qualitative basis, usage of risk
analysis in the tendering and contracting phase of a project would make sense. Probability of later
additional claims and the risk of contractor failing to deliver when faced with unexpected events is
reduced using this approach.
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However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e For every project across the program a risk analysis is executed before it goes out to tender. Part
of the analysis is the assessment of which party can best manage the risk.

o The risk strategy from the contractor’s point of view should be a part of the tender criteria. This
could be a very interesting discussion point during tendering in order to stimulate the contractor
to reduce risks and take advantage of possible opportunities.

The above-mentioned best practices and lessons learned are identified in both the data sets and have

proven to be beneficial in the successful realization of large infrastructure projects.

Include risks and risk reservations in cost estimations
In the assessed projects 1 to 15 that used the Infra maturity tool identified that in the event that a
foreseen risk occurs, how do projects handle the usage of risk reservation to cover the risk? The
budget was overrun is what some NETLIPSE projects would claim. In other cases, it was claimed that
the project did stay within the budget whilst using the risk reservation for its intended purpose. The
presentations of project budget should or shouldn’t include risk reservations, is an emergent point of
discussion from the NETLIPSE project’s consideration.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e There should be a clear connection between the risk analysis, financial forecast and planning.

e Attention should be given to the contingency percentage which should be adjusted according to
the complexity of a project. Also, there should be a clear connection between the project risks
and the project contingency budget.

e A clear and systematic cost control and risk management procedures should be in place.

e Financial resources can be re-allocated creating opportunities for flexibility as long as the projects
regularly reports updates to forecast costs and the portfolio has enough head room to
accommodate changes.

The best practices and lessons learned from the fist dataset are supported in the second dataset.

However, the findings from the second dataset stresses the importance of the contingency budget

that should be available for the project and linkage of the risk analysis to the financial forecast that is

necessary in keeping the project under the forecasted budget.

Use a risk database

In the assessed projects 1 to 15 that used the Infra maturity tool identified that the setting up and

usage of a risk database in order to structure and rank risks is advised. Risks from different parts of

the project organization should be registered by a risk department. All NETLPISE projects seem to be
convinced now that a database is essential for adequate risk management, though that wasn’t the
case for earlier projects.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e There should be an integrated risk identification and control system in place on project and
program level and keep track of the applied risk handling measures. An integrated approach to
risks will help the project management team focus on what is important and manage the
interfaces better.
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e Risk management mitigation should be SMART (specific, measurable, assignable, realistic, and
time-bound). The mitigation measures should be clearly defined and should clarify who is
accountable for the mitigation measures.

e Risks regarding the soft side of the project, like organizational and cultural aspects between
parties should also be included in the risk files.

The best practices and lessons learned from the fist dataset are supported in the second dataset.

However, the findings from the second dataset specifies more clearly the elements that have to

present in the risk database like the SMART mitigation measures, people accountable and many more.

Attention is also shifted to the soft side in the execution of projects.

Rank and prioritize risks

In the assessed projects 1 to 15 that used the Infra maturity tool identified that It is not possible for

project management to focus on all risks as project databases are easily filled. It has been stated by a

few NETLIPSE projects that regardless of risk management being a useful tool, its use should be

discretional and with a careful preset of priorities. There are several ways to conduct prioritization. A

guantitative ranking of risk can be arrived at through the multiplication of the probability of

occurrence of an event (threat or opportunity) with the impact the event has on the project

objectives. Usage of expert judgement to identify the most important risks is another way risk can be

ranked subjectively and qualitatively.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e A very extensive project risk file might lead to a lack of focus on key risks by the project
management team.

e There should be a clear risk escalation process in place. (Owners of the risk and mitigators)

Ranking and prioritizing risks has helped focus on the important risks that have huge impact on the

project. Hence the identified best practices and lessons learned are mentioned in both the data sets

and have proven to be beneficial in the successful realization of large infrastructure projects.

Make risk management part of regular management routines
In the assessed projects 1 to 15 that used the Infra maturity tool identified that risk analysis should
be seen as a mainstream management task and not as a meagre abstract tool. Research suggests, use
of a systematic approach from the start of a project provides insight into the causes and effects of
events and therefore, allowing for effective control. Essentially, risk management is about steering.
To minimize the impact of an event, effects can be influenced, and prevention of the occurrence
events can be done through a review of causation. ‘Risk awareness’ and the necessary attitude are
created through the promotion of risk management by the management team. Nevertheless,
employees have to be assured that open communication about risks will not lead to sanctions.
Rewards should be given out for being forthrightness and lateral thinking in terms of innovation.
However, the components identified in the IPAT reports of projects 16 to 31 that support the above
best practices and the lessons learned are-
e Risks should be included in regular project reporting and control structures.
e Ensure that risks and mitigation strategies are reported in the Monthly Report and that the risks
and actions to mitigate risks are reviewed frequently.
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Including the risk management as part of the regular management routines provides systematic
approach and hence the best practices and lessons learned are identified in both the data sets and
have proven to be beneficial in the successful realization of large infrastructure projects.

4.2.1.6 Contracting

1.

Customize the contracting philosophy to the characteristics of the project and country

In the assessed projects 1 to 15 that used the Infra maturity tool identified that there is no one ‘best’

contracting strategy. Various models are shown by both literature and NETLIPSE projects. Since

subsequent maintenance is DBFMOQ’s responsibility, incentives for constructors are contained in

DBFMO contracts (Design, Build, Finance, Maintain and Operate) for design optimization. The ability

to steer and adapt to evolving circumstances is offered by traditional contracts. A strong preference

for a certain contract usually exists in project organizations. It is important to remember that
transference of the best practice to another project cannot be made on a one-to-one basis. The
complex context of the project needs to be taken into consideration and the project should also

adhere to the national judicial system and culture while approaching contracting. To achieve a

successful transfer of a best practice, it is imperative to understand the characteristics of the context

in which it worked and the contextual difference in which it has to be used again.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e A formal procurement and contracting strategy are an essential basis for contracting. Apart from
preferences in this strategy, the contract form always needs to be judged to the characteristics of
the project.

e The contract strategy should not be purely based on previous projects without alternatives being
considered. This might exclude innovative contract strategies leading to further optimizations. In
an international context several examples of a successful implementation of innovative contract
strategies can be found.

e There should be good awareness of the different approaches required for each contract. These
different types of contracts (all-in contract, design and build and alliance) require also different
contract management approaches: different client-contractor relationships, different contractual
behavior, different payment requirements, etc. The PDO appears to be able to manage the three
types of contracts through its approach.

e The procurement strategy, choice of contract types and the tender procedures should be clear
and should align with the project challenges. This will aid the project in choosing the most suitable
contract type to match each part of the project.

Customizing the contracting philosophy to the characteristics of the project are identified in both the

data sets and have proven to be beneficial in the realization of large infrastructure projects.

Consider criteria other than price

In the assessed projects 1 to 15 that used the Infra maturity tool identified that price and planning
shouldn’t be the only criteria while comparing bids. Alongside the two, quality criteria should be
considered as well. Hence, it becomes necessary to organize tenders in a manner wherein the quality
criteria are clearly specified and applied. The creativity of contractors should be used.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above
best practices and the lessons learned are-
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e The strategic contracting plan should be prepared based on the project needs and the
procurement policy, including cost escalation, quality of delivered product, interfaces, traffic
during construction and liability risks. In the strategic plan define if and how to tender early
contracting involvement (ECI) and define how this is connected to other project activities. Be sure
that this plan also takes into account the interface risks between the different contracts. Involve
the Advisory Group in the design of the strategic contracting plan.

e A contractor who has bid on lowest price has different drivers than a PDO who is used to a
collaborative working environment. However, the PDO should analyze the risks following the
procurement on lowest price and also involve the client consultant in this process and take the
results into account with the development of the contract management strategy:

o0 Where will the contractor focus on?
o What are the contractor’s risks and challenges?
o What are unwanted effects of this way of procurement?

The best practices and lessons learned from the fist dataset are supported in the second dataset.
However, the findings from the second dataset specify more clearly the aspects like cost escalation,
quality standards of the delivered product, interfaces, traffic during construction and liability risks etc.
that should be considered other than price. This helps minimize risks following the procurement on
lowest price.

Allocate risk to the party best suited to carrying it
In the assessed projects 1 to 15 that used the Infra maturity tool identified that the risk identification
prior to tendering and listing down the risks concerned in the tender document is favored in the
NETLIPSE research. The person or party best able to manage the said risks should be assigned the
risks. It is easy for projects to be delayed and overrun its cost if risks are forced onto an organization.
Therefore, it is important to not give responsibilities to parties that aren’t capable of dealing with
them. The client/sponsor may end up paying twice if that is the case — first the contract price and
second if it is the case that the contractor cannot handle the risk. An understanding of the risks
involved and the capabilities of other parties to manage the risks will keep the project from being
delayed and avoid cost overruns. The uncontrollable financial implications of risks can be split
between the client and contractor whenever deemed necessary.
However, the components identified in the IPAT reports of projects 16 to 31 that support the above
best practices and the lessons learned are-
o The contract risks should be identified and assigned to whoever is best placed to manage them.
e The risk division between client and contractor should be clear as well as the procedure for
dispute resolution. Dispute resolution arrangements are essential because it allows resolving
disputes before the end of each Phase, which is beneficial for both the PDO as the Contractor.
The dispute resolution process should not be too formal in the early stages of a dispute.
e Monitor continuously the financial situation for the contractor within the contract.
The risk division with the involved parties, and the above-mentioned best practices and lessons
learned that are identified in the first data set are supported by the findings of the second data set.
However, dispute resolution and constant monitoring of the financial situation of the contractor is
specified in the IPAT reports.
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4. Use incentives in the contract

In the assessed projects 1 to 15 that used the Infra maturity tool identified that the usage of incentives

in contracts for the contractors to drive the costs down, to push for best quality and to deliver on time

is advised. Incentives can be in the form of bonuses or penalties. Nonetheless, bonuses can turn out
to be more effective. Furthermore, incentives can be added to integrated contracts too wherein the
contractor will not only be responsible to build the infrastructure but also maintain and operate it.

Thereby, an incentive for design and financial optimization is created for the contractor keeping in

mind the whole life costs.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e The selected contract arrangement should include incentives and not only penalties. If not, the
Client will not be incentivized to accept value engineering measures in the project (finding the
solutions which have the same value for client and lower cost for contractor). The contract can
include various cost incentives for the contractor: a cost-plus system in order to stimulate the
contractor to execute the project within budget and a bonus system if the contractor excels at
collaboration with the project organization.

e The implemented incentive mechanism which should act as a bonus system and not seen as a
penalty system by the contractor because it works more as a hindering factor in the relationship
in the project than stimulating the performance of the contractor.

e Ensure that the incentives in the project are aligned to the objectives and are available to properly
mitigate the risks.

e There should be incentives for the individual contractors to cooperate and liaise with each other
in order to improve the collaboration between the contractors (and coordination of this
collaboration)

The best practices and lessons learned from the fist dataset are supported in the second dataset.

However, the findings from the second dataset specify more clearly the benefits of aligning the

incentives to the project objectives, implementing a bonus system instead of penalty system and also

the need to incentivize the liaison of the individual contractors.

5. Equip contract managers with adequate expertise

In the assessed projects 1 to 15 that used the Infra maturity tool identified that competence is key in

being a good commissioner of work. It is important that the project delivery organization has the

expertise to judge a contractor’s performance and be capable of negotiating when disputes arise.

Evaluation of contingency claims is to be done by experts on the subject matter only. For example, on

technology or geology. Such expertise should be made available by any means necessary.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e In the tender appraisal there needs to be a process for ensuring the right caliber of staff are
employed in the SPV/contractor organization.

e The project organization should not be very dependent on the contractor regarding knowledge
and resources. As long as the collaboration based on reliability and trust is going well this is no
problem, but in case of e.g. cost overruns this might harm the relation. On the other hand, the
client can contract an independent technical advisor. Herewith they can secure themselves
necessary knowledge and capacity in order to assess the deliverables of the PDO.
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e There should be flexibility to implement optimizations to take advantage of the knowledge of the
contractor.

e The contract management team should have experienced personnel available. The size of the
team and experience of core team members should be evaluated.

Equipping the contract managers with adequate expertise is imperative and also identified in both

sets of data as one of the best practices for the execution of the projects.

Cooperation is essential to a good contract

In the assessed projects 1 to 15 that used the Infra maturity tool identified that being able to deal

with complexity requires a good relationship between the contractor and the project delivery

organization. It is rare to find complex projects which have perfect contracts. The differentiator can
come down to the attitude and competences of the parties involved. Collaboration between the client
and the contractor to troubleshoot problems in everyday work life should be sought out.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e The interaction between the contractors on the interfaces is required on a practical level. A
suggestion to foster interaction by organizing periodic informal meetings at a management level
to build trust, exchange information and share possible risks towards overall project success. The
presence of the PDO is not in all cases needed (to prevent strategic behavior towards the client).

e If the project hires an international contractor, there should be proper awareness on the side of
the PDO for potential impact of cultural differences, and the team should look at ideas for
workshops and ways to ensure that this is not an obstacle. The PDO should also be open to
innovation that might come from using an international contractor. Take time with the contractor
in the beginning to fully understand cultural differences, build collaboration and trust, ensure
shared goals. Also explain the host country's cultural approach to collaboration and conflict
resolution.

e Ifthe contract strategy is composed of a lot of civil works contracts, it adds many interfaces to the
project to be managed by the PDO. Coordination between those contracts will be the
responsibility of the PDO, which could be time consuming and possibly adding unwanted risks.

The best practices and lessons learned from the fist dataset are supported in the second dataset.

However, the findings from the second dataset specify more in detail the integration of international

contractors and also good cooperation and communication at the interfaces which benefits the

project as a whole.

4.2.1.7 Legal Consents

1.

Link legal procedures and stakeholder management

In the assessed projects 1 to 15 that used the Infra maturity tool identified that effective management

of stakeholders can reduce the potential influence that stakeholders and other outside parties have

through laws and regulations that projects are subjected to, that can obstruct or delay the project.

Chances of legal delays can be minimized through the positive impact of open communication with

the stakeholders has.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e With regards to environmental consents, particular attention should be paid to the stakeholders
(both governmental and non-governmental parties) to ensure that expectations are managed. If
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there is any potential for political controversy, the project team needs to work closely with the
relevant municipality staff to be transparent and manage the issues.
e Stakeholder management helps in the smooth process of getting all the necessary consents.
The above-mentioned best practices and lessons learned are identified in both the data sets. Linking
the stakeholder management with the legal procedures have proven to be beneficial in the successful
realization of large infrastructure projects.

Map procedures and keep them updated
In the assessed projects 1 to 15 that used the Infra maturity tool identified that quite often, at the
start of the planning of a project, legal consents are required before the tendering. In some cases,
procedures and regulations can influence each other. The chances of being surprised can be reduced
by mapping procedures in advance. Furthermore, large infrastructure projects have a high execution
times and within that period, fresh European or national laws can emerge. If possible, such changes
should be anticipated through prudent monitoring to avoid any adverse impact on the project or
delays. In any case, the impact of such sudden occurrences should be well recorded and documented
to further project management and control.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e The project must be aware of changes in rules and regulations, which occur often both nationally
and internationally. This makes it hard to follow and implement every single change and adapt EU
regulation to a national law.

e There should be clearly defined process regarding identification and management of necessary
permits, authorizations and consents (Planning Approval Process) needed by the project.

The mapping of procedures and keeping them updated was an essential practices and lessons learned

are identified in both the data sets and have proven to be beneficial in the successful realization of

large infrastructure projects. The clear definition of identifying and updating processes will clear any
misunderstandings and help avoid delays.

Ensure legal expertise is available

In the assessed projects 1 to 15 that used the Infra maturity tool identified that procedural mapping,

anticipation of change through monitoring and providing support to contract teams are only a handful

of responsibilities concerning legal consent. Every team within the researched NETLIPSE projects

raised the need for acquiring legal counsel/expertise to perform these activities.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e The responsibility for organizing and managing the building permits should be assigned to a
dedicated team member or group of team members.

e The team should have good experience in managing legal procedures and know what is needed
at what moment of time. It is also beneficial to identify a dedicated team for obtaining consents.

e The PDO should be competent and capable of managing the complex and democratic processes
of obtaining the legal consents.

The need for legal expertise is well understood and the best practices and lessons learned are

identified in both the data sets and have proven to be beneficial in the successful realization of large

infrastructure projects.
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Communicate with authorities proactively

In the assessed projects 1 to 15 that used the Infra maturity tool identified that the compliance

assessment with legislations and authorization of permits is often handled by multiple authorities.

Organizing regular meetings with the concerned authorities is advantageous because the details of

the application of the process can be agreed upon. Moreover, wherever necessary, processes and

content for permit appeals can be made available.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e Proactive collaboration should exist between the essential parties in order to obtain the necessary
permits for the project.

e The active management on necessary consents and compliance to rules and regulations with the
responsible parties are to be considered after scope and schedule have been decided.

The proactive communication with authorities has proved beneficial in the successful realization of

large infrastructure projects as they aid in coordinating and managing the process of obtaining the

permits on time. Hence these best practices and lessons learned have been identified in both the data

sets and is realized as a vital best practice.

Coordinate the consents and tenders planning

Inthe assessed projects 1 to 15 that used the Infra maturity tool identified that the consent and tender

planning should be planned in coordination with each other. There are several ways to achieve this.

The project delivery organization can arrange all necessary permits and tender afterwards.

Alternatively, the project can be tendered without the contractor having responsibility for the

obtaining of permits.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

o If the project has already successfully completed all the major legal procedures before the start
of tendering procedure, it helps in avoiding delays.

e There should be a detailed timeline for consents linked to project milestones and there should be
atimetable for the agreements that are needed and legal procedures to undertake for the project.

e Ifthe overall planned time schedule for obtaining consents seems to be very tight. The PDO should
develop a contingency plan in order to deal with delays or refusal of consents based on lessons
learned from previous projects concerning legal procedures.

o Timeline for delivery of the milestones should provide enough time to account for delays and
backlog. Time available for approvals should not be tight and margins should exist for any re-work.

o Ifthereis a strong barrier between the planning and construction phase then the hand over from
the planning department after the Planning Approval Order should be organized in an optimal
manner because the teams do not take much time for the hand-over, information and knowledge
can get lost. This could lead to unanswered questions and delays in a later project stage.

The best practices and lessons learned from the fist dataset are supported in the second dataset.

However, the findings from the second dataset specify more in detail regarding the timeline for

obtaining the consents and dealing with delays.

52



4.2.1.8 Knowledge and Technology

1.

Be careful with experiments

In the assessed projects 1 to 15 that used the Infra maturity tool identified that there are several

stages that technological developments go through. An idea may trigger the start of the development.

On the other hand, an unforeseen incident (ex. an accident) may occur, requiring a new approach.

Ideas are stimulated in such situations that could be translated into concepts and designs. Then comes

a stage of experimentation and tests after which, emergent technology is used in a pilot project. Down

the line, the technology matures and usually gets accepted. The challenges faced by some NETLIPSE

projects while attempting to implement new technology have resulted in cost and time overruns.

Implementation of new technology to a project is challenging due to the new risks it introduces.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e If new technology is introduced in a project attention should be paid to efficient incorporation of
this technology. Innovation needs a 'bedding in' period of a few years to establish the system of
operation and maintenance, including the training of personnel.

e Make a conscious decision whether or not to include new technologies in and for the project and
decide how to assess new technologies for the project. The monitoring of possibilities for new
technology should be a continuous process.

e Itisrecommended to make better use of the knowledge, expertise of contractors and consultants
to stimulate innovation, optimize building processes and logistics. During the tendering process,
PDO can discuss alternative technological solutions and within the tendering procedure bidders
can be challenged to come up with technological innovations to earn extra quality points.

Analyzing the technology to be used proved essential and thus remains as one of the best practices in

the execution of infrastructure projects in both sets of the assessment reports. However, in the

second dataset, attention has been paid to the 'bedding in' period of a few years to establish new
technology to minimize risks introduced. The use of knowledge and expertise of contractors also plays

a significant role in the successful introduction of new and innovative technologies.

If new technology is applied, organize the management of innovation

In the assessed projects 1 to 15 that used the Infra maturity tool identified that an intensive
management approach is required in large infrastructure projects while trying to implement new
technology. With private parties, the application of new technology frequently constitutes a part of
the contracts. As and when problems arise due to uncertainties of the technological application, there
is a tendency amongst the parties involved to blame each other. This undoubtedly leads to project
delays but also damages relationships. It is shown in the best practices adopted by the NETLIPSE that
any application of new technology can be well managed if they are treated as separate innovation
projects. Nevertheless, it is important to make sure that they have close and clear ties if the main
project is dependent on the technology. It is therefore understood that ample time should be allowed
by the parties involved for its development and they should work together closely. The applicability
of the technology should be studied by them and a process to deal with uncertainties should be
arranged.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above
best practices and the lessons learned are-
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e The PDO should have a clear strategy on the assessment and implementation of innovation in the
project. There is a risk that implementing or (re)considering new technologies interferes with the
project delivery or other important milestones.

e To prevent scope creep, new technologies should be managed as separate projects in the project.

e Make sure there is enough technical, engineering and construction expertise within the PDO to
cope with the innovative elements and address practical parts of the most complex structures.

e The project should plan to make use of early contractor involvement for the design and
construction contract. This enables innovative solutions and production methods.

The best practices and lessons learned from the fist dataset are supported in the second dataset.

However, the findings from the second dataset stresses the importance of early contractor

involvement for the design and construction contract. These practices prove to be effective in the

deployment of new technology.

Organize expertise and knowledge exchange within the project organization

In the assessed projects 1 to 15 that used the Infra maturity tool identified that drawing upon state-

of-the-art expertise to assess technology strategies is recommended based on studies. Both the

technology and expertise needed to assess it add to the cost, but they also create added benefits.

Furthermore, organizing knowledge management in the project organization would be beneficial.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e Benefits realized with use of new technology within a project should be reviewed so the attributed
cost savings can be verified as a reference for future projects, or the next phase of the project.

e A formal lesson learned report should be prepared and actively shared after each project
completion so that knowledge is passed from one project to another.

e The focus of the knowledge transfer should be from both national and international projects.

e The project should use networking within disciplines (risk management, quality management,
etc.) to exchange knowledge.

Organizing expertise and exchanging knowledge helps in the effective management of resources,

personnel and equipment. Hence the best practices and lessons learned are identified in both the

data sets and have proven to be beneficial in the successful realization of large infrastructure projects.

However, The IPAT reports identified the benefits of also including the national and international

projects for transferring knowledge and not just limit it within the project organization.

Connect with other organizations

The first data set identified that while the exchange of knowledge can occur inside individual parties

and with other parties, it can occur within and with organizations that are not involved with the

project directly like the scientific networks and knowledge institutions.

However, the components identified in the IPAT reports of projects 16 to 31 that support the above

best practices and the lessons learned are-

e Itisrecommended to apply a system of searching, collecting, analyzing and assessing the potential
of latest global technological solutions and experiences from the fields of project application,
innovation leadership and culture in similar projects.

e The knowledge exchange from other projects can be improved by a systematic inflow of the latest
national and international know-how related to economical, technical, organizational and
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behavioral solutions and their potential implications. To make this information accessible it is
recommended to create a knowledge base from previous projects.
e The focus of the knowledge transfer should be from both national and international projects.
e A formal lesson learned report should be prepared and actively shared after each project
completion so that knowledge is passed from one project to another.
By connecting with other organizations and sharing information, the knowledge transfer becomes
valuable during the execution of the projects. Hence the best practices and lessons learned are
identified in both data sets and have proven to be beneficial in successful realization of LIPs.

4.2.2 Results of qualitative data analysis

The goal of qualitative analysis was to report the findings with as much depth and insight. Results of the
comparative cross-case analysis yielded trends that evolved by comparing the best practices and lessons
learned from the first and the second data sets. The findings from this analysis serve as a background
document for the next phase of the research i.e., expert sessions. These findings are summarized in the
table-8 and will be validated with the help of experts with regard to their practitioner’s knowledge in the
field of construction. Few of the best practices like financial management and legal consents did not
identify significant evolution of trends in best practices. Hence the table below only presents the
compelling best practices that have evolved over the years.

Theme

Objectives
and Scope

Stakeholder
engagement

Organization
and
Management

Table 9: Conclusions of qualitative document analysis

Best Practices
Identified

Formulate a vision

Use configuration
management to assess
impact of scope
changes
Facilitate liaison with
local stakeholders and
critics

Enable the political

branch to supervise the
project

Brand the project

Communicate a project
management policy

Evolved best practice

Formulate the vision for the project and then align and
integrate it with the PDO and the contractor organization.

Organize periodic reviews in order to update processes and
challenge financial and time information provided by the
project teams.

Involve local businesses and frequently consult the interest
groups and local authorities to find favorable solutions for
the problems defined.

During the execution phase of the projects, efforts must be
put to sustain the established relationships with the
political parties and risk mitigation measures strategies
should be prepared in case of change in political consensus
to avoid the project being used as a political pawn.

Brand the city along with the project to increase the
benefits for the project and the community.

Expand construction management values with project
management values and apply a transparent management
style for successful organization & management in project.

(Construction management is focused on the client needs
and related to technical issues mostly. project management
those views are extended by the needs of the overall
business case and all directly or indirectly involved
stakeholders.)
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Best Practices

U Identified
Include risks and risk
reservations in cost
estimations
Risks (and

opportunities)
Use a risk database

Allocate risk to the
party best suited to

Contracting carrying it

Use incentives in the
contract

Be careful with
experiments

If new technology is
applied, organize the

Knowledge
management of
and innovation
Technology

Organize expertise and
knowledge exchange
within the project
organization

Evolved best practice

The risk analysis should be linked to the financial forecast
and based on that sufficient contingency budget should be
made available for the project.

The risk database should provide SMART mitigation
measures (Specific, Measurable, Achievable, Realistic and
Time-Bound), people accountable and extend the technical
risk management with a focus on the non-technical aspects
of the project.

Dispute resolution and constant monitoring of the financial
situation of the contractor should be considered while
allocating risks to the party best suited to carrying it.

Align the incentives to the project objectives and
incentivize the liaison between the contractors.

Be careful with the use of new and innovative technologies
i.e., consider a ‘bedding in’ period to establish new
technology to minimize risks introduced and encourage the
early involvement of contractors, experts and specialists.

Extend the knowledge exchange beyond the project
organization i.e., national and international projects.
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5. Expert sessions

This chapter will present the validations and insights obtained from the expert sessions. The chapter is
divided into two sections. The primary focus of the first section i.e., ‘expert validation’ is to validate the
research findings using experts. Using a panel of experts familiar with the construct is a way in which
validation can be obtained (Kane, 2013). The second section i.e., ‘expert insight’ will elaborate on the
value of the IPAT tool on a project level and discuss its significance based on the insights shared by the
experts.

5.1 Expert validation of the identified best practices

In a research that deals in themes and context, questions like ‘Does it make sense?’ helps to measure the
validity of the findings. After the completion of document analysis and qualitative comparative cross-case
analysis, the findings from the analysis needed a more concrete basis. Hence interviews with experts were
organized in order to obtain a reasonable level of validity for the findings. Although the research has been
interpreted and condensed, if responses from experts are consistent across the presented questions, the
data becomes more reliable.

To gain more practitioner’s perspective on the findings of the research, expert validation was carried out
in two sessions. In the first session two professionals who were experts in the field of project management
were consulted. The detailed interview is presented in Appendix- 3. The interviews were characterized by
both open-ended questions that helped extract more in-depth information; and close-ended questions
that helped either confirm or deny the validity of the presented data. The interview questions discussed
trends that have evolved in the field of project management; hence 12 best practices were presented to
see if the experts could recognize them. If the trends were recognized, the experts were asked to give an
example of a project in their practice where that particular practice was implemented. The meetings with
the experts took place on-

e Expert 1: In-person meeting on 17 October 2019.
e Expert 2: Skype meeting on 16 October 2019.

In the second session, the participants were thirty delegates who attended the NETLIPSE biannual meeting
held in Utrecht on 28 October 2019. The participant list comprised of a mixed audience which included
project managers, directors, professors and advisors from all across Europe. For this session, the
participants were first briefed about the research and the purpose of the expert session in the research
i.e., to validate the research findings with examples from real-life practice and projects. Later the expert
validations were obtained regarding the evolution of the trends. Initially, the best practice identified in
the first data set was stated and then the evolution of the stated best practice over the years was
explained. The participants were then asked to vote. The voting comprised of four options i.e., ‘disagree’,
‘agree but only in theory’, ‘agree & have to implemented in practice’, ‘agree & have seen it practice’. The
participants also shared their individual insights on some of the best practices based on their experiences.
The results of the second session are discussed in section 5.1.2.

5.1.1 Results of the first session

The experts did recognize the evolution of best practices for the most part. The experts also suggested a
few changes to some of the proposed best practices to better substantiate the findings from their real-
life experiences in the field of project management. These suggestions are in the table-9 below and the
detailed interviews are presented in Appendix-3.
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Best Practice
Identified

Formulate a
vision

Use
configuration
management to
assess the impact
of scope changes

Facilitate liaison
with local
stakeholders and
critics

Enable the
political branch
to supervise the

project

Brand the project

Communicate a
project
management
policy

Include risks and

risk reservations

in cost
estimations

Table 10: Expert insight

Evolved Best Practice Expert-1 insight Expert-2 insight

Shared vision helps
enormously to get the
project running and to

overcome
disappointments.

Formulate the vision for the
project and then align and
integrate it with the PDO and the
contractor organization.

Recognizable

Organize periodic reviews in order
to update processes and challenge
financial and time information
provided by the project teams.

Integrated project
management
model uses this.

Reflection is very
beneficial in a project.

Most Dutch
projects are used
to this type of
stakeholder
engagement.

Involve local businesses and
frequently consult the interest
groups and local authorities to
find favorable solutions for the

problems defined.
During the execution phase of the
projects, efforts must be put to
sustain the established
relationships with the political
parties and risk mitigation
measures strategies should be
prepared in case of change in
political consensus to avoid
project being used as a political
pawn.

Easily Recognizable and
has become more
prominent in recent
practices.

It's not good for a
project when the
political influence is
very high so try to
avoid it as much as
possible.

Recognizable

Align the project’s
branding with the
city because

Brand the city along with the
branding the city

. . . Sometimes difficult to
project to increase the benefits for

. . execute. . .
the project and the community. might be outside
the scope of the
project managers.
Expand the construction
management values with the
. & Should be Depends on the
project management values and . .
implemented more in phase of the
apply a transparent management . .
practice. project.

style for successful organization
and management in the project.

The risk analysis should be linked
to the financial forecast and based
on that sufficient contingency
budget should be made available
for the project.

The risk analysis should
integrate the bottom-
up approach with the
top-down approach.

Recognizable
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Best Practice
Identified

Use a risk
database

Allocate risk to
the party best
suited to carrying
it

Use incentives in
the contract

Be careful with
experiments

If new
technology is
applied, organize
the management
of innovation

Organize
expertise and
knowledge
exchange within
the project
organization

Evolved Best Practice

The risk database should provide
SMART mitigation measures,
people accountable and extend
the technical risk management
with a focus on the non-technical
aspects of the project.
Dispute resolution and constant
monitoring of the financial
situation of the contractor should
be considered while allocating
risks to the party best suited to
carrying it.

Align the incentives to the project
objectives and incentivize the
liaison between the contractors.
Be careful with the use of new and
innovative technologies i.e.,
consider a ‘bedding in” period to
establish new technology to
minimize risks introduced and
encourage the early involvement
of contractors, experts and
specialists.

Extend the knowledge exchange
beyond the project organization
i.e., national and international
projects.

Expert-1 insight

More integrated in

Dutch organizations
when compared to
southern Europe.

Constant monitoring of
the financial situation
of the contractor is
recently implemented.

Recognizable

LIPs are the best
environment to realize
innovations in new
technology.

So, this practice is
easily recognizable

NETLIPSE exists to
promote this practice.

Expert-2 insight

Most Dutch
projects use this
system.

Don’t agree with
constant
monitoring of the
financial situation
of contractor.

Recognizable

Along with
‘bedding period’,
the new
technology should
be managed as
separate projects
to prevent scope
creep.

More
organizations are
incentivized to
use this best
practice.

Most of the best practices were recognized in the field of practice. However, few suggestions were given
to adjust the best practices based on practitioner’s knowledge to better elaborate the findings of the best
practices like managing new innovations as separate projects, aligning the project’s branding with the city
and expanding the construction management values with the project management values based on the
phase of the project.

5.1.2 Results of the second session

The detailed results of the second session are mentioned in Appendix-4. This section will present only the
significant conclusions observed for the second session of expert validation. Out of the twelve best
practices identified, the participants strongly agreed with six of the stated best practices by either voting
for ‘agree & have to implemented in practice’ or ‘agree & have seen it practice’. These are-

e Formulate the vision for the project and then align and integrate it with the PDO and the
contractor organization.
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e Organize periodic reviews in order to update processes and challenge financial and time
information provided by the project teams.

e |nvolve local businesses and frequently consult the interest groups and local authorities to find
favorable solutions for the problems defined.

e The risk database should provide SMART mitigation measures (Specific, Measurable, Achievable,
Realistic and Time-Bound), people accountable and extend the technical risk management with a
focus on the non-technical aspects of the project.

e Align the incentives to the project objectives and incentivize the liaison between the contractors.

e Extend the knowledge exchange beyond the project organization i.e., national and international
projects.

Three of the best practices received neutral feedback because some of the experts did not perceive the
best practice to be suitable in their respective countries. However, this was counteracted by a few other
positive feedbacks to the stated best practices. The reason for these varied opinions was mainly due to
the cultural aspects and also the management style adopted in their respective countries. These best
practices are-

e Expand the construction management values with the project management values and apply a
transparent management style for successful organization and management in the project.

e Therisk analysis should be linked to the financial forecast and based on that sufficient contingency
budget should be made available for the project.

e Be careful with the use of new and innovative technologies i.e., consider a ‘bedding in’ period to
establish new technology to minimize risks introduced and encourage the early involvement of
contractors, experts and specialists.

Three of the best practices received strong criticism as they were not recognized in practice and in some
cases, they produced unfavorable outcomes in the project that used the stated best practice. The main
arguments provided by the experts are summed up in the table below-

Table 11: Expert comments

Best practice Arguments

During the execution phase of the projects, efforts
must be put to sustain the established
relationships with the political parties and risk
mitigation measures strategies should be
prepared in case of change in political consensus

to avoid the project being used as a political pawn.

The project team cannot have a political agenda
to win the project. If there are strategies in place
they might be perceived negatively, and the
team should focus on working with the
preconditions that are set in place.

Some projects don’t want to advertise the city,
and in most cases, it lies outside of the scope of
the project managers.

The contractor can approach the banks to
Dispute resolution and constant monitoring of the | obtain money for executing the contract. Also,

Brand the city along with the project to increase
the benefits for the project and the community.

financial situation of the contractor should be we lack the tools and knowledge to constantly
considered while allocating risks to the party best | monitor them. Even if external expertise is hired
suited to carrying it. by spending more, it does not guarantee the

extra value or extra security for the project

60



5.2 Expert Insight on the usage of IPAT

Since the value of the assessments and follow up of assessment reports were unknown, expert insight on
the individual experience of the process was researched. The questions were mainly designed to gain
insights into the effectiveness and applicability of the IPAT tool, to verify if the assessment process was
actually making a difference in the management of projects and also seek suggestions to improve the
process or the tool. The detailed interviews are presented in Appendix-3.

This expert insight was gained through ‘semi-structured Interviews’. These interviews contain the
combination of flexibility offered by unstructured interviews along with the preparation of structured
interviews making it a suitable option for qualitative research to gather all the information necessary. In
a semi-structured-interview the interviewees have a certain degree of freedom in the information they
provide, also it is a very flexible technique for small scale research and case studies (Drever, 1995). The
projects chosen for the interviews were selected pragmatically. The interviewees were project
managers/directors whose projects were assessed using the IPAT tool. These interviews focused on
gathering information pertaining to the value of the assessment on a project level and took place on-

o Expert A: Skype meeting on 22 October 2019.
e Expert B: Skype meeting on 15 October 2019.
e Expert C: Skype meeting on 21 October 2019.

5.2.1 Results of semi-structured interviews

The sub-question 3 was answered using the information obtained from the semi-structured interviews.
The project managers and directors started by defining the value of the IPAT assessment in their
respective projects and the described the insights that they gained from it.

e Expert A stated that the IPAT assessment helped prioritize various concerns and gave guidelines
regarding where the project had to improve. As the project director, the assessment gave more
acceptance on whether the project was on the right track and helped figure out what areas where the
focus was needed.

e Expert B stated that the assessment gave the project team a chance to learn and at the same time the
checked if there were any changes needed. The colleagues and the people involved in the project
really appreciated the exchange of knowledge and experiences. The IPAT assessment gave the team
a better direction for the next phase and pointed out the areas for improvement in order to optimize
the implementation phase.

e Expert Cespecially appreciated the exchange of knowledge and experiences. The discussion regarding
the assessment results was not an official audit but took place in a more informal setting where the
project team received good feedback. It was also the perfect time for the project team to receive
feedback. Some problems were noticed earlier, receiving feedback regarding these problems from
external professional experts proved to be was very useful and also receiving solutions on how things
can be done differently.

All the interviewees defined the process as an informal assessment which gave them a learning
opportunity as it was not a formal audit. The assessment gave them the opportunity to reflect on the
project’s progress and with the help of an external perspective, helped them realize the areas where
improvement could be made. They also described that the assessment gave them a better direction and
focus areas in order to optimize the outcomes of the following phases. The interviewees appreciated the

61



exchange of knowledge and experiences from the professional experts in the assessor’s team which
helped them prioritize the problems they had to deal with, in the next phase of the project. The
recommendations offered by the IPAT assessment report were implemented in the project to a certain
extent. There were times when the project team did not have the authority, or the organization structure
was not flexible enough to act on the suggested recommendations. This was also due to the cultural
differences that prevailed i.e., the projects in the southern parts of Europe were not able to implement
all the recommendations due to the constraints of politics and the structure of the organization itself. The
recommendations were deeply analyzed by the project team to create more awareness for certain aspects
that needed attention in the next phases and also future projects that they undertook.

The interviewees also suggested some improvements to the IPAT tool and the assessment process. These
suggestions are mentioned below:

e The IPAT should focus on elements that more important nowadays like the societal,
environmental and sustainability aspects of the project so that the project can receive more
feedback regarding these prospects.

e A translator is essential during the assessment process so that no information is lost during
translation and also all the members of the project team participating will have an in-depth
understanding of the assessment and also exchange information more freely instead of worrying
about translation.

e Including a local assessor in the team so that the assessor team can have insight regarding the
context of the project and also beware of the cultural differences that prevail.

e |t might also be beneficial if the assessors could meet and share their experiences and get to know
each other. This would be a good idea as the assessors would get an opportunity to discuss the
assessments in order to learn from each other.

e C(Clearly characterize the phases based on the individual project being assessed i.e., ask the client
to describe the stage in his/her country.

5.3 Conclusion of expert sessions

The data gathered from experts have not only provided validation to the findings of the research but also
helped gather information pertaining to the value of the assessments and its significance in projects. The
validation of the trends evolved in the best practices are made more accurate with the combination of
expert knowledge in real-life projects and their proficiency in the field of project management. The
confirmation received on some of the best practices and lessons learned helped prove the evolution of
the trends and also better substantiate why few practices trends are not practical.

The expert insights aided in better establishing the purpose of the assessments and the added value that
the IPAT recommendations had on the individual projects. It was an informal assessment that gave the
project team a learning opportunity as it was not a formal audit. | also served as an opportunity to reflect
on the project’s progress which further gave the management team a better direction and focus areas to
optimize the outcomes. Hence expert sessions helped give a more concrete basis to the conclusions of
the trends i.e., sub-question 2. The IPAT assessment provides valuable and interesting insights for
participants on how to optimally organize and manage the construction projects which could be
integrated into real-life practice.
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6. Discussion

This chapter will present a critical overview of the methodology used for the research and the findings
obtained. The limitations of the research are also discussed in this chapter.

6.1 Discussion on the used methodology

The exploratory research used different approaches to analyze data and adapted to changes as the
research progressed. Not all data from the IPAT reports followed the same structure, due to the varying
themes in the different versions of the assessment tool. Hence the used methodology was suitable in
choosing the approaches to analyze the data and then validate them. To better understand the
effectiveness and the applicability of the IPAT assessments, data analysis was performed using both
guantitative and qualitative approaches.

For the quantitative analysis, the assessment reports provided the base information i.e., the scores and
the weighted factors. For this research, the weight factors were not considered because few of the
projects assessed had different themes and sub-themes. The projects were clustered according to the
phase that the IPAT assessment was performed. The scores of projects according to each theme were
plotted on a graph to provide more illustrative data in order to easily find patterns and trends. However,
the analysis delivered inconclusive results due to the limited amount of data that was available for each
phase.

To gain a thorough understanding of the data, the research used qualitative methods to analyze the data.
Since the data used mainly came from the assessment reports of individual projects, a qualitative
comparative cross-case analysis was performed i.e., comparing the data of individual assessment reports.
The methodology chosen helped obtain the information relevant to the research.

Following the data analysis, expert sessions were organized to gather insight and validations from a
practitioner’s perspective. This helped strengthen the research findings and also collect information
regarding the effectiveness and applicability of the IPAT assessments.

The chosen methodology did influence the research and findings. The interpretation of the research
findings is based on the knowledge and experience of the researcher. However, the information gathered
from the expert sessions ensured a check on the interpretation of the results, added validity to the findings
and minimized the researcher’s bias.

6.2 Discussion on findings
This section will elaborate on the discussions on the findings from the qualitative, quantitative data
analysis and the expert sessions.

6.2.1 Discussion of findings of quantitative data analysis

The quantitative data analysis provided some interesting insight into the effectiveness of the IPAT in the
initial phases of the projects, but no conclusive results could be drawn. This was mainly due to the
clustering of projects according to the project phase. If another method was used to analyze the scores
which even included the weight factors for each theme, there might’'ve been a chance to obtain more
conclusive results. Even if the quantitative data did not provide concrete results, they were used as a
background document to formulate the questions used in the expert session. Hence the quantitative data
was used to guide the expert interviews and also guide them when the interviewees were deviating from
the topic of discussion or sidestepping the questions asked.
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The variability in the scores can be influenced by the context in which the project has been realized like
cultural differences, the phase of the project i.e., the level of uncertainties present/the level of maturity
of the project and the level of scrutiny from the assessor team. All these factors influence the results and
open the quantitative data for different interpretations.

6.2.2 Discussion of findings of qualitative data analysis

The research findings established the trends in best practices that evolved over the years. No major
evolvement in the best practices was identified in the theme ‘legal procedures’, mostly because of the
standardized procedures all the project organizations have to follow in order to obtain the needed
permits. The theme ‘political context’ has however emerged as a separate theme which signifies the
importance of the political context in the realization of the projects. The other six themes did identify the
evolvement of trends in best practices and the project organizations should be aware of these changes.

The qualitative document analysis identified an extensive list of best practices and lessons learned from
projects 16 to 31 (Appendix-2) whereas the qualitative comparative cross-case analysis focused on
identifying the trends that evolved after comparing the two data sets of best practices from projects 1 to
15 and projects 16 to 31. Since identifying trends was the primary focus of the qualitative comparative
cross-case analysis, few of the best practices that were identified in the document analysis from the
second data set were not analyzed in-depth or validated in the expert sessions. These best practices and
lessons learned omitted from the research are mentioned in this section and require more in-depth
research and validation. The notable best practices and lessons learned per theme are mentioned below-

1. Political Support

e The Project will gain high political support when they are a part of the National programs and
supported at the parliamentary level and also the project should have support from previous,
current and the future governments.

e Obtaining support from the neighboring countries tends to increase the chances of success if the
project is of cross border nature.

o There should exist a strong collaboration between the PDO and the municipality. Even concerning
technical aspects, the municipality could be consulted.

e Attention should be paid regarding the handover process from the responsible parties to the
municipalities. Clear communication during this process is of vital importance.

e Funding for the project should be secured even if the scope of the project might change over time.

e C(Clear plans to align approaches on working level should be in place, when there is a change in
personnel at local municipalities, partner organizations and the involved political parties.

2. Objectives, Purpose, Business case (value) and scope

e The scope and objectives must be quantified i.e., it should be measurable. The definition of
required outputs should be tied to a measurable problem and not to a specific solution.

o Definition of required outputs in terms of solutions to transport, economic or social needs and
environmental impact, should be available. There must be quantitative targets and information
available on these topics.

e To ensure that original benefits are realized, the client could act in a more proactive role to
continue to measure the benefits case during construction and then test that benefits are realized
post completion.
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In case of events like recession or financial crisis, the business case needs to be reviewed and
updated.

Strengthening the Business Case would enable it to be used to support the project, particularly in
helping to convince stakeholders of the need for the scheme and in understanding the current
benefits against costs of the project. This is likely to be of benefit to the project during the
disruption caused by construction.

Stakeholder Engagement and Communication

Periodic stakeholder satisfaction measurements could be useful to implement in the projects to
regularly monitor the relationship with the stakeholders and to organize effective stakeholder
participation and communication.

Contingency plans should be in place in order to brief stakeholders should there be a problem
with the project.

The project delivery organization should investigate how to communicate to the end user and
measure the end user’s satisfaction before, during and after the implementation phase.

The communication plan that is being developed should contain a clear marketing strategy that
will help reach all stakeholder groups and could help increase support for the project (funding).
Alert politicians about difficult issues so that they have time to plan a way to manage these.

Risk Management and Project Controls

The funding strategy should be linked to the procurement strategy and, ultimately, supported by
the communications strategy which should include a strategy to ensure political support for the
chosen funding route.

The budget should not be set too early in the project. Bi-yearly cost calculation method and cost
saving meetings are beneficial.

The interest rates, VAT and inflation should be a part of the financial analysis. The PDO should
visibly take into account the budget costs that are unknown or uncertain.

The PDO should focus on total spending (across the total project lifecycle) rather than annual
spending. In the end - annual spending is a liquidity issue.

The PDO should deal with critical interfaces in the planning phase and the reporting structures
across the interfaces should be formalized.

Organize separate sessions to identify the opportunities for the project, especially in the design
phase, in order to make a good analysis of the pros and cons and decide consciously on taking the
opportunity.

Organize reviews of risk assessment plans and mitigating measures. Also, organizing independent
external reviews of the project and its processes, helps to identify areas for improvement that the
project team may be overlooking.

Organization and Management

The resource allocation should be under the control of the Project Manager as the project will
need to have the right technical skills and resources, that should be allocated at the right time/for
the right amount of time.

If there is a clear division between the planning phase and the execution phase. The division
between departments and phases might lead to many interfaces in projects, which could lead to
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a decreased efficiency or problems during the execution phase of the project. It is recommended
to look for ways to reduce the strong barrier between both phases.

There should be a good variety of gender in the project team and in management positions.

By working in project teams, the number of interfaces between the different departments will
reduce and could lead to a more efficient organization of the project. A matrix organization could
be used as an example.

Cultural differences between involved parties are a danger for cooperation in the project. Hence
this issue should be dealt directly from the start of a project after the contract is signed. Take time
during the project with project follow-ups between the PDO and the SPV/Contractor to discuss
the relationship. Include all persons who have an important role in the interface management and
those who are responsible for keeping up the positive spirit.

A market consultation should be organized to gather input from private organizations.

A formal lesson learned report should be prepared and actively shared after each project
completion so that knowledge is passed from one project to another.

If there is a clear gap in time between the phases, it increases the possibility to lose knowledge
and experiences of the personnel involved. The PDO needs to store key positions for a longer
period of time in order to build further on the current level of knowledge in the next phase. Also,
document lesson learned explicitly to manage transfer of knowledge between phases.

Permits, Authorizations and Consents

The responsibility for organizing and managing the building permits should be assigned to a
dedicated team member or group of team members.

If the overall planned time schedule for obtaining consents seems to be very tight. The PDO should
develop a contingency plan in order to deal with delays or refusal of consents based on lessons
learned from previous projects concerning legal procedures.

If there is a strong barrier between the planning and construction phase then the hand over from
the planning department after the Planning Approval Order should be organized in an optimal
manner because the teams do not take much time for the hand-over, information and knowledge
can get lost. This could lead to unanswered questions and delays in a later project stage.

Technology

On the level of contractual specifications, the PDO should develop true output based functional
requirements.

The contractor and the PDO organization should work close together to fulfil the specifications by
translating the project objectives into functional specifications and then into a robust design that
will be agreed upon with the client.

Itis recommended to apply a system of searching, collecting, analyzing and assessing the potential
of latest global technological solutions and experiences from the fields of project application,
innovation leadership and culture in similar projects.

To prevent scope creep, new technologies should be managed as separate projects in the project.
The lessons learned through the adoption new technology should be captured and shared for the
benefit of future schemes.

There should be few incentives for the contractors to improve sustainability of the project.
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8. Contracting and Procurement

The contract strategy should be supported by a very thorough market analysis.

The contracting strategy of the project should not only be based on receiving the full budget, but
an alternative strategy should also be prepared in case only a partial budget becomes available.
The contracting and procurement strategy should be adapted and incentivized in order to
stimulate the private sector to suggest and implement innovative (technical) solutions.

There should be flexibility to implement optimizations to take advantage of the knowledge of the
contractor.

There should be good awareness of the different approaches required for each contract. These
different types of contracts (all-in contract, design and build and alliance etc) require also different
contract management approaches: different client-contractor relationships, different contractual
behavior, different payment requirements, etc.

6.2.3 Discussion of findings of expert sessions

The expert sessions were used to validate the research findings and also gather information regarding the
applicability of the IPAT assessments. The expert’s shared their practitioner’s knowledge and helped
validate the trends in best practices that evolved over the years. They also suggested some adjustments
to the stated best practices which are discussed below-

‘Expand the construction management values with the project management values and apply a
transparent management style for successful organization and management in the project.’ This
best practice is suitable in certain phases of the project and not ideal for the entire lifetime.

‘The risk analysis should be linked to the financial forecast and based on that sufficient
contingency budget should be made available for the project.” The risk analysis should integrate
the bottom-up approach with the top-down approach

‘The risk database should provide SMART mitigation measures, people accountable and extend
the technical risk management with a focus on the non-technical aspects of the project.’ This best
practice is more integrated in Dutch and Nordic regions when compared to southern Europe.
Thus, this best practice should be promoted in countries like them.

‘Be careful with the use of new and innovative technologies i.e., consider a ‘bedding in’ period to
establish new technology to minimize risks introduced and encourage the early involvement of
contractors, experts and specialists.” Along with ‘bedding period’, the new technology should be
managed as separate projects to prevent scope creep.

6.3 Limitations of the research
Based on the approaches used, the nature of the study and the validity of the findings, some limitations
of the research were identified and are discussed in this section.

One of the general of the research is that if the IPAT assessment wouldn’t have been introduced
in a certain project, what the outcomes would’ve been. If this data was available, the success or
the failure of the assessment could’ve been measured to give a more substantiated conclusion
regarding the effectiveness of the assessment tool with full certainty.

Another limitation of the research is the quantitative data analysis and the inconclusiveness of
the results it provided. Based on the results it is not yet possible to give an explicit conclusion on
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how the trends evolved in the different project phases. A different method to analyze the
guantitative data could yield conclusive results.

In the literature study only two project assessment tools were researched to obtain the
theoretical basis of the assessment tool. This causes the literature study to be focused and narrow
and lacking specific international aspects.

The research is restricted to an engineering and management perspective of the researcher. Since
the assessment is also characterized with social interactions it would very beneficial to look at the
effectiveness and the applicability of the tool from a social science perspective.

The document analysis did identify certain best practices and lessons learned from the project 16
to 31. These best practices were not research in depth or validated as the primary focus of the
research was to identify the trends that evolved.

The expert interviews can be extended outside the scope of NETLIPSE. This may provide an
unbiased opinion on the applicability and effectiveness of the assessment tool.
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7. Conclusions

This chapter will present the findings of the research in pursuance of answering all the sub-research
questions and subsequently conclude the research by answering the main research question. The
recommendations for further research are also discussed in this chapter.

7.1 Research conclusions

This research sought to explore the learnings from the IPAT assessments that could be deployed for the
future execution of large infrastructure projects and also examine the effectiveness of the assessment
tool and the process in real-life practice. This was done by studying the theoretical bases of the
assessment tool, the trends that evolved over the years of project assessment and applicability of the
tool. By evaluating the effects of the IPAT assessments from different perspectives, the main research
guestion can be answered i.e.,

What learnings from IPAT Assessments can be used for improving future large infrastructure projects?

7.1.1 Sub-research questions

This section will state the sub-research questions and then use the findings of the research to answer
them. Each of these answers will contribute in answering the main research question, which will be
presented in the next section.

1. What are the theoretical bases for the project assessment tool?

Literature study was performed in order to find the common bases of the assessment tools. The
assessment tools analyzed were- the EFQM model, the Spiegel, The Infra Maturity tool and both the
versions of the IPAT. Since the primary focus of the assessment tools were to improve the management
and hence optimize the overall execution and outcomes of the project. Five common elements were
identified which formed the theoretical basis of the assessment tool because the influence of these
individual elements impacts the performance of the project. They are-

e Themes and scores
Management themes serve as the basis on which the project’s performance is measured. The tool
also uses quantitative data like scores to analyze the themes. Ultimately the assessment results are
compiled producing both qualitative and quantitative insights.

e Context of the project
For the assessment process, context plays a significant part in comprehending the role of diverse
factors that contribute to the successful realization of the project or its failure. The impact of various
characteristics like cultural, social, environmental, economic, etc., are conducive to all the phases of
the project i.e., form development to delivery.

e Learning environment
The assessment provides a learning opportunity for the project team and all parties responsible for
the management of the project by giving them a better direction in terms of focus areas where they
could optimize the outcomes of the project. The assessment results also help create more awareness
on certain aspects that were neglected or overlooked but were hampering the project’s success.

e Knowledge exchange
A key function of knowledge exchange is to not only promote the use of the most effective
management practices but also gain more perspective on factors affecting the project’s performance.
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This element allows people to access and apply the most appropriate knowledge when it is needed
and broaden their horizons. Knowledge exchange aids in achieving greater certainty, external insight
and hence reinforces effective decision-making processes.

e Significance of reflection
This is one of the most important elements that drive the assessment tool as it stresses the
significance of reviewing the project’s performance and its progress. Reflection maximizes learning,
helps assess and refine the impact of the approaches used for the upcoming phases or future projects.

The project assessment tools confer to the above-mentioned characteristics as they serve as the
theoretical framework on which the performance of the project is measured. The IPAT includes all these
elements which are also deemed vital in the project assessment tools that were researched. Thus, the
elements identified served as an essential basis on which project performance is measured.

2. What are the trends identified in the results of IPAT assessments in terms of focus areas?

a. Over the years.
Qualitative data analysis identified that ‘Political context’ evolved as a separate management
theme on which the project’s performance was measured whereas in the theme ‘legal
procedures’, no new trends were identified. The cross-case document analysis identified twelve
trends in best practices that had evolved over the years. However, the expert sessions validated
only nine of these trends identified based on the practitioner’s knowledge. The table below
presents the nine trends, which reveal how the best practices have evolved over the years.

Theme

Objectives
and Scope

Stakeholder
engagement

Organization
and
Management

Risks (and
opportunities)

Table 12: Evolution of trends in best practices over the years

Best Practices
Identified

Formulate a vision

Use configuration
management to
assess the impact of
scope changes
Facilitate liaison with
local stakeholders and
critics

Communicate a
project management

policy

Include risks and risk
reservations in cost
estimations

Use a risk database

Evolved best practice

Formulate the vision for the project and then align and
integrate it with the PDO and the contractor organization.

Organize periodic reviews in order to update processes and
challenge financial and time information provided by the
project teams.

Involve local businesses and frequently consult the interest
groups and local authorities to find favorable solutions for
the problems defined.

Expand the construction management values with the
project management values and apply a transparent
management style for successful organization and
management in the project.

The risk analysis should be linked to the financial forecast
and based on that sufficient contingency budget should be
made available for the project.

The risk database should provide SMART mitigation
measures (Specific, Measurable, Achievable, Realistic and
Time-Bound), people accountable and extend the technical
risk management with a focus on the non-technical aspects
of the project.
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Theme Best Précitlces Evolved best practice
Identified

Use incentives in the | Align the incentives to the project objectives and incentivize

Contractin ..
& contract the liaison between the contractors.

Be careful with

experiments Be careful with the use of new and innovative technologies
If new technology is i.e., consider a ‘bedding in” period to establish new
e applied, organize the techno.logy to minimize risks introduced and encour?gfe the
and ma.nagem(.ent of early involvement of contractors, experts and specialists.
innovation
Technology 5 .
Organize expertise
and knowledge Extend the knowledge exchange beyond the project
exchange within the organization i.e., national and international projects.

project organization

b. Indifferent project phases

In the quantitative data analysis, only a maximum of three projects were assessed in each project
phase. Due to the limited data available, identifying trends that evolved in different project phases
was futile. Based on the observations it was concluded that the IPAT assessments prove to be
more effective when introduced in the early phases. The interpretation of the limited quantitative
data in each phase did identify that the IPAT is more effective when it is deployed in the initial
project phases. However conclusive results were not drawn from the analysis and compelling
trends were not identified that evolved in the different project phases. When a sufficient number
of projects are assessed in a phase, there are better chances of identifying trends or patterns.
Ultimately inference can be drawn from them, and conclusions can be substantiated.

3. How effective are the IPAT assessments and when is the best time to introduce it in the project
lifetime?

From the expert interviews, insight was gained into the applicability of the IPAT assessments and the
effectiveness of the assessment reports in real-life projects i.e., in the assessed projects. The experts
stated that the assessments gave the project team an opportunity to take a step back, review the project
and learn from it. In a few projects, some of the proposed recommendations were implemented whereas
in the other projects many recommendations could not be implemented due to technical and
organizational constraints. It also helped the project management team to discover the areas that needed
more attention as they were neglected or overlooked. The experts agreed in unison that even if the
recommendations were not used in that certain phase or project, they would definitely use this
knowledge for the better execution of the next phases and future projects.

The quantitative analysis of the scores showed that the project profits from the IPAT assessment when
introduced in the early phases. Since the quantitative analysis did not have compelling evidence to prove
the same, experts were consulted. The experts agreed that by introducing the IPAT at the beginning of
the execution phase will prove to be very beneficial to the project. Although the IPAT can be introduced
in all phases, it is recommended to be introduced at the completion of one phase or the beginning of the
next phase. This increases the opportunities where changes can be implemented since not a lot can be
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changed in the middle of any phase or process. Also, when there is a lot of doubt and uncertainty regarding
the project’s progress and performance, an IPAT assessment could provide more clarity and better
direction for the project to progress. So, based on the ultimate purpose of the assessment, IPAT can be
introduced more than once in a project’s lifetime.

4. What findings from the assessments can be generalized and used for improving future LIPs?

The main findings from the assessments that can be generalized and used for improving future LIPs are-

e The opportunity to improve the outcomes/deliverables of the project exists in all project phases.
Assessing the project with the help of experts, aid in gaining a different perspective on the problems
faced by the project. In some cases, the assessments even provide better guidance to reinforce the
decision-making processes and simplify troubleshooting areas.

e The best practices in the field of project management have broadened to include the overall context
of the project and not just focus on the technical aspects. This shift has rendered a more desirable
setting for the optimal execution of projects.

e The best practices and lessons learned in the field of project management are continuously evolving
with time. Being aware of these changes are vital for the execution of projects. Some of the main
trends that evolved through the years of IPAT assessments are-

O

Formulating the vision for the project and then aligning and integrating it with the PDO
and the contractor organization.

Organizing periodic reviews in order to update processes and challenge financial and time
information provided by the project teams.

Involving local businesses and frequently consulting the interest groups and local
authorities to find favorable solutions for the problems defined.

The risk database should provide SMART mitigation measures (Specific, Measurable,
Achievable, Realistic and Time-Bound), people accountable and extending the technical
risk management with a focus on the non-technical aspects of the project.

Aligning the incentives to the project objectives and incentivizing the liaison between the
contractors.

Extending the knowledge exchange beyond the project organization i.e., national and
international projects.

7.1.2 Main research question
This section will consolidate all the necessary information from the sub-research questions to finally
answer the main research question which is framed as-

What learnings from IPAT Assessments can be used for improving

future large infrastructure projects?

The IPAT addresses how the PDO and C/S manage and plan to manage all relevant aspects of a LIP. The
objective of the IPAT is to assess the totality of management quality relating to the project, including plans
to reach the agreed objectives and to implement the outputs and not just the physical construction (Staal-
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Ong et al. 2008). The IPAT assessments aid in the exchange of knowledge in the form of best practices and
lessons learned in the field of project management in order to efficiently deploy LIPs. The research
identified five main learnings from the IPAT Assessments that can be used for improving future large
infrastructure projects. They are-

e The best practices and lessons learned in the field of project management are continuously
evolving with time. Being aware of these changes are vital for the execution of projects.

e The best practices in the field of project management have broadened to include the overall
context of the project and not just focus on the technical aspects.

e The opportunity to improve the project’s performance, progress, the processes involved, and
outcomes/deliverables exist in all project phases.

o The IPAT assessments promote knowledge exchange. This gives the project management team an
opportunity to adopt some of the best practices and customize them according to the
requirements of their respective projects.

e The IPAT assessment gives the project team an opportunity to take a step back, review the project
and learn from it. Continuous learning from projects facilitates better execution of the upcoming
phases or future projects.

7.2 Recommendations

The research not only provided a better understanding of the effectiveness and applicability of the IPAT
assessments but also elaborated on the significance of continuous learning, reflecting and knowledge
sharing for better execution of projects in the field of construction. This section will discuss the
recommendations formulated for both research and practice.

7.2.1 Recommendations for research

This section will elaborate on the aspects that require more research in order to improve the findings. The
chosen perspective might’ve impacted the outcome of the research. This serves as a basis for further
research to build on. Few recommendations are formulated below:

i.  Although the research tried to take into consideration various perspectives, not all perspectives
were analyzed. This research was done from an engineering and management perspective,
complemented by the insights shared by project managers and engineers. Though the
management aspect was analyzed, the IPAT assessment results were broadly characterized by the
social interactions of the people involved. Hence the research lacks a social science perspective
and more focus should be placed in comprehending the influence of people and their social
interactions.

ii. Extend the research outside the scope of NETLIPSE i.e., obtaining the insight of experts who are
not involved in the organization can offer an interesting evaluation to the research findings. This
will also help make apparent if there were any biased opinions or information shared by the
experts.

iii.  The analysis of the quantitative data from the IPAT assessments used only the scores of all the
management themes. Further research is recommended to analyze the scores along with their
weight factors which differ over the project phases.

iv.  The IPAT assessments are carried out in different countries in Europe. This gives the tool an
international trait. Further research can dive into assessing the influence of the cultural aspects
in the organization, management and execution of the projects.
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vi.

Vii.

To establish the theoretical basis of the assessment tool, only three project assessment tools were
analyzed. Investigating more tools can offer more data to determine the theoretical framework
on which the assessment tools are developed.

Follow-up research is recommended to see if a project has used the recommendations proposed
by the assessment. After the completion of the project, the research can dive in to find out if the
project became a success, and if this was related to the focus on the success criteria mentioned
in the assessment reports.

Future researches can try to incorporate the perspective of the contractors, political parties and
other stakeholders regarding the effectiveness and applicability of the IPAT assessment.

7.2.2 Recommendations for practice

More projects are being assessed using the IPAT, hence the tool is gaining more exposure to diverse
projects all across Europe. The research recognized some areas for improvement of the tool and the
process in order to obtain better assessment results. The recommendations formulated are a combination
of both the research findings and expert insights.

vi.

The process of reviewing the project and learning from it, should become a standard practice in
the execution of LIPs. This can aid in deploying the LIPs more effectively.

The IPAT assessments should be promoted to not only improve future project executions but also
obtain more data which can help make research more advantageous.

The assessment tool should clearly characterize the phases based on the individual project being
assessed as the project phases vary over different regions.

Alocal assessor should be part of the assessor team so that the team fully understands the context
and the cultural differences which prevail in the project.

A translator is also essential in the assessment process in order to create a more relaxed
environment for the project team to discuss the assessment results. This will aid in the exchange
of information more freely instead of worrying about translation.

It might also be beneficial to organize forums where the assessors could meet and share their
experiences and get to know each other. This would provide an opportunity for the assessors to
discuss the assessments in order to learn from each other’s experiences.
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9. Appendix

Appendix-1: Quantitative data analysis
The detailed list of scores per theme for projects 16 to 31 are presented in the table below. The projects
are arranged according to the phase in which the IPAT assessments were done.

Sl.no Projects Assessed Phase
Theme 1 | Theme 2 | Theme 3 [ Theme 4 | Theme 5 | Theme 6 | Theme 7 | Theme 8 | Theme 9 [Theme 10| Theme 11| Theme 12

22 |MXP-AT Railink M1 33 2.8 3.3 3 2.7 3.2 3.6 3.4 3.4 2.8 3.2 2
27 [Transpennine Route Upgrade M1 34 26 24 2 2.7 3 23 34 3 2.2 31 26
16 [Koper-Ljubljana M2 4 2.5 3 3 2 2.5 3 3.5 3 2 2 2
17 [Fehmarnbelt M2 3.7 3.9 3.6 3 3.6 3.8 3.9 3.9 3.9 4 3.9 33
26 |Tvarforbindelse Sodertorn M2 3.2 2 2 23 3.2 14 2.7 23 24 26 2 25
21 |Stockholm Metro Expansion M3 3.9 2.6 2.8 2.8 35 2.7 3.1 3.8 2.9 3 2 24
24 |Mélarbanan M3 3 2.7 2.4 3.2 3.2 2.7 3 3.7 3.9 33 2.7 3
19 |D3 Svrcinovec - Skalité Motorway M4 4 3.5 3 2 3 2.5 4 3 2.5 2.7 33 2
20 |Schiphol Amsterdam Almere A6 M4 4 3 3 3 4 4 3.8 3 3.5 2.8 4 4
23 |Lake Mélaren M4 3.7 3 3 2.7 3.5 2.9 4 3.3 2.2 2.6 3.4 2.7
25 |E18 Hamina - Vaalimaa M5 4 3 3 16 3.5 3.3 3.5 3.7 2.6 2 2.3 2.6
29  |Riihimaki Rail Renovation M5 3.5 2.6 2.4 2.8 2.5 3.5 3.7 3
30 |Skurubron M5 3 2.7 2.6 2.2 2.6 3.7 3.2 2.4
31 |Lahti Southern Ring Road M5 3.6 2.9 3.1 2.3 2.8 4 2.9 3.2
28 |A99 - Munich Ring Road M3 3.5 2.9 3 2 2.1 3.3 33 2.5
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Appendix-2: Qualitative data analysis

The results from the analysis of the documents i.e., the analysis of the IPAT reports are presented in this
chapter. This chapter also gives the framework around which the interviews with the experts are
formulated.

2.1 Political context

The IPAT defines this theme as follows- ‘The political context is about the level of political consensus on
the purpose and outcomes of the project and the way the relation with the political influences on the
project are managed (primarily by the Client/Sponsor). Large infrastructure projects usually last longer
than governments and politicians and their success over the project lifecycle often depends on the degree
of national and political acceptance that the project outputs are needed and are a priority.’

The results of this theme are clustered into ‘Political support’, ‘Collaboration and communication’ and
‘Dynamics of the project’. Based on the IPAT reports of projects 16 to 31, the characteristics which will
help in the successful execution of the project are-

1. Political support

The amount of political support received by any large infrastructure project has a huge influence on

the chances of its successful execution. In the assessment reports the characteristics which support

this claim are-

¢ The Project will gain high political support when they are a part of the National programs and
supported at the parliamentary level and also the project should have support from previous,
current and the future governments.

¢ The chances of success of the project is enhanced when all the countries involved consider it as a
project of national importance.

e The projects should have clear, strong political consensus on a national and local levels, on the
need and the general purpose of the project and commitment over a long term from all the parties
involved.

e Government funding for the project also shows support for the project.

e The project needs to ensure that political support continues to exist by sustaining excellent liaison,
especially during construction phase while traffic disruption is more prevalent.

e The purpose of the project should align with the interests of the municipalities. This can help
secure support and funding from the municipalities.

e If the political consensus changes in the future, an alternative plan and risk mitigation measures
must be in place.

e Obtaining support from the neighboring countries tends to increase the chances of success if the
project is of cross border nature.

¢ The communication between the client and the political parties can be improved to increase the
level of involvement/commitment to the project and also use this opportunity to exploit the
possible solutions

2. Collaboration and communication
The collaboration of all the different parties involved at all levels and the method of communication
used will characterize the successful execution of the large infrastructure projects. The characteristics
found in the IPAT assessment reports are-
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Open and good relationships between the PDO and the client form a good basis for a successful
project.

There should exist an open culture in order to discuss strategic motivations and to achieve political
goals.

There should exist a strong collaboration between the PDO and the municipality. Even concerning
technical aspects, the municipality could be consulted.

Good communication between the client and the political parties can increase the level of
involvement/commitment to the project and can also be utilized as an opportunity to exploit the
possible solutions to the problem.

Formal agreements need to be in place with all the municipalities involved.

The project must ensure local political stakeholder expectations are well managed.

Attention should be paid regarding the handover process from the responsible parties to the
municipalities. Clear communication during this process is of vital importance.

The communication between the client and the political parties can be improved to increase the
level of involvement/commitment to the project and also use this opportunity to exploit the
possible solutions.

The views of the stakeholders about the outcomes of the project should be aligned.

The roles and responsibilities of the national, regional and the local authorities must be clearly
defined and communicated.

Dynamics of the project

Since the large infrastructure projects take a long time for its complete realization, they have many
factors that are characterized by constant change, activity, or progress. These changes must be taken
into consideration and also measures should be in place to take care that the systems designed or
delivered are adaptable to changing circumstances. In the IPAT assessment report the factors that
help cope with the dynamics of the project are-

The funding for the project should be secured even if the scope of the project might change over
time.

If the political consensus changes in the future, an alternative plan and risk mitigation measures
must be in place.

It is desirable to have a strategy in place to define how to manage changes that might affect the
project from other projects in the same geographic area. (e.g.- the municipalities’ project portfolio
for the development of the entire region. A lot of development is going on in the region which
makes traffic management even more important. Make traffic management a central point in the
project approach and communication on all levels)

If there is a change in personnel at local municipalities, ensure that colleagues in partner
organizations are aligned to approaches on working level to ensure good communication when
there might be political difficulties. Also, be aware of changes in personnel within partner
organizations.

Attention should be paid to avoid incidents related to safety or environment that might alter the
attitude of the stakeholders of the project.

The Project Steering Group must decide on the priority between quality, cost and time schedule
to take account of possible future pressures on scope, time and cost. It would be desirable to have
a strategy from the Project Steering Group in place in case of a possible budget overrun or
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significant time delay. This helps the PDO to make decisions when it comes to making decisions
related with scope/quality, time and/or cost.

2.2 Objectives, Purpose, Business case (value) and scope

The IPAT defines this theme as follows- ‘How the objectives, project purpose and scope are defined,
managed and updated by the Client/Sponsor and how the Client/Sponsor provides the funding for the
project. This is usually the numerate analysis which underpins the consensus in Theme 1 (political context)
that the project is needed, is a priority and is affordable.’

The results of this theme are clustered into ‘Objectives and Purpose’, ‘Business Case’ (Financial Feasibility)
and ‘Scope’. Based on the IPAT reports of projects 16 to 31, the characteristics which will help in the
successful execution of the project are-

1. Objectives and Purpose
The objectives of any infrastructure project are defined as the benefits offered by the project to its
stakeholders, society and the environment as a whole whereas the purpose of the infrastructure
project is defined as to why the project is essential. The objectives are what should be done to achieve
its purpose. From the analysis of the IPAT reports the recurring characteristics are-

The definition of a strategic vision, purpose and objectives of the project should be clear among
the stakeholders.

Translation of the project objectives into scope, realistic milestones, specific work packages and
clear responsibilities should be available, to avoid creating confusion for the consultant, the client
and PDO members. During this process the PDO should involve relevant stakeholders.

Clarity of the objectives and the demands from the C/S will help to translate them into functional
specifications and hence confirm the costs and the business case of the project.

The scope and objectives must be quantified i.e., it should be measurable.

The ability to align the objectives of different parties involved in the project repeatedly is a crucial
factor generating the realization of the project within time and budget.

The definition of required outputs and outcomes should be well known within the team. The
project team members should have a clear scope definition from the C/S to meet the objectives
of the plan.

Definition of required outputs in terms of solutions to transport, economic or social needs and
environmental impact, should be available. There must be quantitative targets and information
available on these topics.

The definition of required outputs should be tied to a measurable problem and not to a specific
solution.

Stakeholders should be involved in the definition of required outputs.

To ensure that original benefits are realized, the client could act in a more proactive role to
continue to measure the benefits case during construction and then test that benefits are realized
post completion.

Where the outcomes and objectives are well understood, there should also be a shared view on
next level of priority within the triangle of time, money and scope. This is necessary in order to
manage expectations and ensure that the best choices are made for the project during
construction. Get clarity about the priorities within the triangle of time, money and scope. Ensure
they are clearly agreed between the stakeholders and written down before issues arise.
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Business Case (Financial Feasibility)

It is defined as the justification for undertaking the proposed project and the corresponding

affordability of the project usually based on the estimated cost of development and implementation

against the risks and the anticipated business benefits and savings to be gained. The characteristics
found in the IPAT assessment reports that support this theme are-

e The clarity of the business case information helps in making a make more informed and strategic
decisions backed with solid evidence. Hence the business case should be strong.

¢ In case of events like recession or financial crisis, the business case needs to be updated.

¢ Financial versus non-financial benefits of the project should be evaluated.

¢ Uncertainties must be translated to a business case.

e The PDO should have a clear view of the additional scope opportunities in case the contingency
budget becomes available during the delivery.

e Strengthening the Business Case would enable it to be used to support the project, particularly in
helping to convince stakeholders of the need for the scheme and in understanding the current
benefits against costs of the project. This is likely to be of benefit to the project during the
disruption caused by construction and in strengthening support during the formulation of the
National Transport Plan.

* Formally agree and make explicit the importance of the strategic purposes of a project especially
when there is a weak numerate business case.

e The objectives of the project should be quantified, and the business case should be updated
regularly with the information available and must remain fit-for-purpose.

e There should be a reasonable amount of contingency reserve for the project.

e The financial feasibility should be made certain and the risk reserves must allow for unforeseen
events.

e To review and update processes for the business case, a clear plan should be set in place.

e The businesses around the project need to be informed to make sure that the increased capacity
of the infrastructure is made use of and therefore the investment becomes profitable.

Scope

The scope of the project is defined as the physical infrastructure that that has to be delivered at a set

time scale and meets the required outputs through the functional specifications. With the purpose

and objectives clearly spelled out, the scope of the project can be defined. However, from the

assessment reports the characteristics which help in the successful execution of the projects are-

e The scope and objectives must be quantified i.e., it should be measurable.

e Scope addition should be clearly linked to the outcomes/objectives for the project.

e Change management procedure (including C/S and PDO responsibilities) should be available to
deal with possible scope changes.

e The PDO must have a structured process for scope changes in place to avoid scope creep.

e The drivers and procedures for change management by the C/S should be formal and well-
articulated and should be managed within the project between the PDO and the C/S.

e There should be a review of the economic benefits where the scope changes have resulted in
increased costs.

e The PDO should have a clear view of the additional scope opportunities in case the contingency
budget becomes available during the delivery.
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e Reviews should be organized in order to update processes and challenge financial and time
information provided by the project teams. The time pressure to deliver products should not
refrain the organization from being critical.

2.3 Stakeholder Engagement and Communication

The IPAT defines this theme as follows- ‘Project organizations never act in complete autonomy. They often
have strong links to external parties, such as parent organizations and other stakeholders, for example,
local communities, private companies (operator, contractor, maintenance manager), related projects,
non-governmental organizations (NGOs) and interest groups, all of which can influence the project. A
stakeholder is any individual, group or organization who may affect, be affected by, or perceive themselves
to be dffected by, a decision or activity (source: ISO/IEC38500). This theme is about how all these
stakeholders are dealt with by the C/S and the PDO and to what extent the C/S and PDO are aware that
stakeholder engagement is a dynamic and continuous process that needs a clear and effective
communication strategy.’

The results of this theme are clustered into ‘Stakeholder Engagement’ and ‘Stakeholder Communication.’
Based on the IPAT reports of projects 16 to 31, the characteristics which will help in the successful
execution of the project are-

1. Stakeholder Engagement

Keeping the stakeholders engaged is an essential ingredient for the successful project delivery. The

PDO can either seek to mitigate risks arising through the use of stakeholder management or exploit

these new trends to identify and establish new opportunities through the use of meaningful

stakeholder engagement. The stakeholder engagement not only develops relationships of mutual
respect but also boosts collaboration to cope with the dynamics of the project. Few of the
characteristics identified to ensure good stakeholder engagement in the IPAT reports are-

o Stakeholders should be well identified from the start of the project and the project should have
an overview of the different interests and priorities of the stakeholders in the area of the project.

e All relevant stakeholders must be identified and If the project is mainly positioned on the border
of two municipalities where both stakeholders could consider the project as being at the end of
their ‘backyard’. These stakeholders should be well informed about the project plans.

e Provide clarity for key stakeholders on their role and responsibilities at all phases of the project.

e Stakeholders should be involved in the definition of required outputs.

e There should be a clear stakeholder strategy for all phases and as the project progresses there
should be a more proactive behavior towards private and public stakeholders. A strategy should
be in place to deal with unexpected stakeholder demands and a clear communication strategy.

e There should be a clear understanding of the priorities of stakeholders, and changes should be
monitored on a day-to-day basis.

e Periodic stakeholder satisfaction measurements could be useful to implement in the projects to
regularly monitor the relationship with the stakeholders and to organize effective stakeholder
participation and communication.

e Looking into opportunities to involve local business and people can create more social and
economic benefits for the community.
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By considering the project from different perspectives when making important decisions in order
to understand conflicting interests and create synergy, the risks can be converted to an
opportunity.

Identifying the level of importance of the stakeholder (groups) will help be aware of their level of
influence on the project in each project phase and in order to design suitable communication and
stakeholder management activities. Organizing regular reviews of the stakeholder overview to
monitor changing needs, interests and/or level of influence are also beneficial.

The most important stakeholders should be involved early on in the project and thereby are
informed during the process and have the opportunity to share their knowledge and view on an
operational level.

In the case of a lengthy decision-making process, it is recommended to place additional efforts in
keeping the stakeholders engaged in the program. In other words, attention should be paid to
managing expectations.

Stakeholder Communication

Different stakeholders have different attitudes, interests and priorities. Effective communication
ensures that they receive information that is relevant to their needs and builds positive attitudes to
the project. Good communication helps create a positive understanding and can aid in building
effective long-term relationships with key groups. The important characteristics that support this
claim are-

There should be open communication with stakeholders and a proper communication strategy
should be set in place by the PDO.

Contingency plans should be in place to brief stakeholders should there be a problem with the
project.

The project team can make use of many ways of interacting with the stakeholders, both online
and offline: a website including FAQ’s, regular meetings with the main stakeholders, brochures,
targeted newsletters, attendance at public events and the shipping forecast. A telephone number
for inquiries and complaints and at the construction site installations of information signs are
beneficial. The project organization can also be active on social media channels like Instagram and
Facebook etc.

There should be good information flow to the local inhabitants and a dedicated project website
to inform them regarding the project progress.

The PDO should measure stakeholder satisfaction periodically through surveys with the public to
find out the impact of the project and to mitigate negative influences.

The suggestions of the local authorities and interest groups need to be more frequently discussed
with them, in order to create win-win situations for both the project as well as the local
authorities. This could lead to more support for the project but requires a proactive stakeholder
management approach.

The project delivery organization should investigate how to communicate to the end user and
measure the end user’s satisfaction before, during and after the implementation phase.

The communication plan that is being developed should contain a clear marketing strategy that
will help reach all stakeholder groups and could help increase support for the project (funding).
It may be worthwhile explicitly branding the project. Create a brand according to the project
objectives, create one logo to show an integrated project and to prevent the project being seen
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as parts. This also increases the recognizability of the project, which can be used to better support
the project objectives.

City branding can also be beneficial for the project and the community.

Be aware where there are different views or if there are different political parties and avoid the
project being a pawn in these situations.

The time necessary to deal with complaints and/or appeals should be considered in the planning.
Alert politicians about difficult issues so that they have time to plan a way to manage these.

2.4 Risk Management and Project Controls

The IPAT defines this theme as follows- ‘Project controls contain those activities generated and necessary to
manage the project’s cost and schedule. Project controls are the data gathering, management and analytical
processes that the C/S and PDO use to predict, understand and constructively influence the time and cost outcomes
of a project. They include processes for costs, planning and risks (threats and opportunities).”

The results of this theme are clustered into ‘Costs and benefits’, ‘Planning and interfaces’ and ‘Risk
(Opportunities and threats) Management.” Based on the IPAT reports of projects 16 to 31, the
characteristics which will help in the successful execution of the project are-

1. Costs and benefits
This sub-theme describes the clarity about the available project budget and the cost estimates and
budget forecasting that are updated with the respective scope changes. The important characteristics
identified from the IPAT reports show-

There should be a clear funding plan and sufficient contingency budget available for the project.
In order to justify the level of contingency reserve for the project it is important to make a good
link with the risk file.

The spent money should be monitored and clearly documented.

The funding strategy should be linked to the procurement strategy and, ultimately, supported by
the communications strategy which should include a strategy to ensure political support for the
chosen funding route.

The project team should have very clear understanding of the requirements to control and
monitor costs carefully. This needs to be replicated within all the project phases.

The interest rates, VAT and inflation should be a part of the financial analysis.

The PDO should have a good understanding of the financial model and allow themselves to be
supported by financial expertise where necessary.

If the funding has not been finalized, the PDO should pressurize the parties responsible to secure
the funding, else if there is a project delay due to insufficient funding, more loss in revenues will
occur. However, If the project seems to be fully funded, there should be no deficit between the
estimated budget that is approved and the sum of the different funds.

If funds are insufficient for the project, together with the planning department and/or Advisory
Group develop a vision and strategy in order to obtain additional funding for the project.

Apply more flexibility in the project contingency percentage; increasing the percentage for more
complex and high-risk projects. (It is better to deliver under budget than go back for re-approval)
Cost estimates should be based on experiences with other projects and should be updated on a
regular basis.

Bi-yearly cost calculation method and cost saving meetings are beneficial.

The budget should not be set too early in the project.
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Clarity should be available on price indexation.

The PDO should visibly take into account the budget costs that are unknown or uncertain.
During the detailed design it is very important that the project team make accurate cost
calculations and forecasts in order to keep control over the budget.

The PDO should focus on total spending (across the total project lifecycle) rather than annual
spending. In the end - annual spending is a liquidity issue.

Planning and Interfaces

Planning and scheduling of activities helps in the effective management of resources such as men,
materials, machinery. It also helps to minimize the cost by optimum utilization of available resources.
Interface management between different planned activities is also crucial to avoid problems during
execution. The characteristics identified that support this claim are-

The main interfaces that has to be manage are the interfaces to other national infrastructure
projects and the interfaces on the cross-border sections.

The PDO should deal with critical interfaces in the planning phase.

There should be a set up to agree and formalize a prioritized plan to resolve quality issues.

The identification and the management of interfaces should be done in a systematic way.
Reporting structures across the interfaces should be formalized.

The project should have relatively simple and clear interfaces with other projects. The interface
responsibilities should be divided in an adequate way.

The traffic management during construction is very important.

Risk (Opportunities and threats) Management

Risk management is necessary to identify the risks, assess the extent of the risk, provide measures to
control and mitigate the risks identified and manage any residual risks. This step is imperative in the
execution of projects. Few of the characteristics identified to ensure good risk management in the
IPAT reports are-

A clear and systematic cost control and risk management procedures should be in place.

There should be an integrated risk identification and control system in place on project and
program level and keep track of the applied risk handling measures. An integrated approach to
risks will help the project management team focus on what is important and manage the
interfaces better.

The roles and responsibilities of the risk manager (process) and management team (risk
management) should be clear.

Risk management mitigation should be SMART (specific, measurable, assignable, realistic, and
time-bound). The mitigation measures should be clearly defined and should clarify who is
accountable for the mitigation measures.

Attention should be given to the contingency percentage which should be adjusted according to
the complexity of a project. Also, there should be a clear connection between the project risks
and the project contingency budget.

A very extensive project risk file might lead to a lack of focus on key risks by the project
management team.

Risks should be included in regular project reporting and control structures.

85



Remember to organize reviews of risk assessment plans and mitigating measures.

There should be a clear risk escalation process in place. (Owners of the risk and mitigators)
There should be a clear connection between the risk analysis and the financial forecast and
planning.

Ensure that risks and mitigation strategies are reported in the Monthly Report and that the risks
and actions to mitigate risks are reviewed frequently.

Good project control includes a transparent process of risk management by the project team
during all phases.

Risks regarding the soft side of the project, like organizational and cultural aspects between
parties should also be included in the risk files.

Organizing independent external reviews of the project and its processes, helps to identify areas
for improvement that the project team may be overlooking.

2.5 Organization and Management

The IPAT defines this theme as follows- ‘Because of the often-one-off character of large infrastructure
projects, a PDO needs to be set up specifically for a particular project. A PDO has its own organizational
structure, culture, knowledge, and needs for human resource development. This theme is about how these
organizational aspects are managed by the PDO — in relation to the structure of the C/S.’

The results of this theme are clustered into ‘Organization and Structure’, ‘Human Resources’, ‘Project
team and culture’ and ‘Knowledge Management.’” Based on the IPAT reports of projects 16 to 31, the
characteristics which will help in the successful execution of the project are-

1. Organization and Structure
One of the critical aspects in any project is the way the organization is setup and the process of
achieving a coordinated effort through the structuring of tasks, authority and workflow. The
important characteristics that support this claim are-

There should be a clear project vision and management style.

The PDO should be critical towards its own actions and those of others, in order to achieve a full
self-learning organization.

The Management Team should have a good and open relationship with the Steering Group and
with the internal Client/Sponsor as well.

Roles and responsibilities need to be clarified at every stage of the project. It, however, is
extremely difficult to do this in a top down management style. It is important to exchange ideas
about who is responsible for what. Only after a well understood division of responsibilities is it
helpful to make them explicit on paper.

The role descriptions should be clear, but this must not lead to inflexibility (people working only
within the boundaries of these descriptions).

Organizational charts with delegated responsibilities should be available and there should be
good clarity in the program plan. A clear organizational chart is essential in order to clarify the
relationships, roles and responsibilities of all parties involved.

The creation of a master schedule to include key decision point milestones and stage gates is
beneficial. The schedule needs to reflect a realistic end date for the entire program
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The PDO should have a clear vision on how to align and integrate its organization with the
contractor’s organization.

A transparent management style with functioning core values contribute to the successful
organization of the project.

Evaluations and reviews of strategy, organization and processes should take place.

Analyze the load on different parts of the organization and create more redundancy for key team
members.

The resource allocation should be under the control of the Project Manager as the project will
need to have the right technical skills and resources, that should be allocated at the right time/for
the right amount of time.

Use the opportunity to call for an Advisory Group meeting on a short notice — do not wait for
regular meetings that are to be held only 3-4 times a year — when decisions are needed.

If there is a clear division between the planning phase and the execution phase. The division
between departments and phases might lead to many interfaces in projects, which could lead to
a decreased efficiency or problems during the execution phase of the project. It is recommended
to look for ways to reduce the strong barrier between both phases, for example by appointing
one project manager for both phases or organizing combined feedback sessions to stimulate the
interaction and knowledge exchange between the phases.

The PDO should have a clear crisis management plan in place, including responsibilities etc. The
plan’s suitability should be tested.

A ‘project management culture’ (in which the complete team thinks and works in a project
managerial way), is essential in order to become a more professional project organization. This
means that the project team does not only exist on paper, but that they cooperate as a project
team as well. For example, by frequent project team meetings and reporting lines towards a single
point of responsibility (Project Manager).

It is recommended to expand the construction management values with the project management
values. This can be realized by a systematic framework for promotion and transfer of good project
management practices and results to other projects.

Human Resources

Human resource management is essentially one of the most important aspects that contribute to the
successful delivery of the project. Any construction project relies on skilled manual labor supported
by a management framework, which has to coordinate many professional, construction and supplier
organizations. The integration of these wide occupational personnel characterizes the construction
industry as one of the most complex project-based industries. Hence effective and efficient human
resource management is of prime importance. The important characteristics identified from the IPAT
reports show-

HR development (training of personnel) should be defined.

Hiring consultants with wider expertise strengthens the project.

There should be a good variety of gender in the project team and in management positions.

The key positions (finances, legal affairs, project management) should be filled with people that
have good experience in comparable scale or type of projects. Also, these key personnel should
be retained at all project stages.
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e Investment in a clear HR plan or approach is essential to make sure there will be (enough)
experienced and competent personnel available for future projects.

Project team and culture

The personnel involved in construction project organizations hail from diverse backgrounds which

causes different human behavior and different expectations for a project. Hence in the project team,

culture should be treated as a significant aspect in controlling conflicts, improving quality outcomes,
and encouraging innovation. The characteristics found in the IPAT assessment reports that support
this theme are-

e There is strong leadership and management style set in place for the project team.

e By working in project teams, the number of interfaces between the different departments will
reduce and could lead to a more efficient organization of the project. A matrix organization could
be used as an example.

¢ The cultural differences should not lead to strategic behavior of the different parties because it
will hinder the focus between the parties to achieve a common goal. Hence, there should be good
awareness of the potential for cultural differences and a willingness among all parties involved to
solve potential problems before they arise.

e There should be openness of communication in the triangle PDO, SPV and main contractor. The
relationship should be partnership based instead of contract based. Even if the contract has
clearly allocated responsibilities to and for each party in the contract, it should not prevent open
conversation and attempts to resolve issues personally, rather than ‘blindly’ following the
contract.

e Cultural differences between involved parties are a danger for cooperation in the project. Deal
with this issue directly from the start of a project after the contract is signed. Take time during
the project with project follow-ups between the PDO and the SPV/Contractor to discuss the
relationship. Include all persons who have an important role in the interface management and
those who are responsible for keeping up the positive spirit.

e Variety is important in a team but keep focusing on building a team that is “one” team. This will
enable the team to support each other during times when pressure increases.

e People with the right skills and knowledge should be involved in the team. There should be an
open and positive culture for people to deliver a successful project.

Knowledge Management

The project benefits enormously when it makes the best use of knowledge and information within an

organization to achieve objectives. It allows people to access and apply the most appropriate

knowledge when it is needed and supports learning. Hence effective knowledge management is vital

in any project. Few of the characteristics identified to ensure good knowledge management in the

IPAT reports are-

o The focus of the knowledge transfer should be from both national and international projects.

e Aformal process for skill retention should be deployed and there should exist a well-documented
knowledge management strategy plan in place by the PDO.

e A market consultation should be organized to gather input from private organizations.

e Results from the decision-making processes should always be documented and retraceable.
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e A formal lesson learned report should be prepared and actively shared after each project
completion so that knowledge is passed from one project to another.

o The risks of changing senior individuals in the ministry, because of ministerial or political changes,
who need specialist knowledge of technical matters or the commercial relationship with the EU,
should be carefully understood.

e |tisimportant to register all information needed for the organization that will manage the project
during the maintenance phase. Transfer of knowledge at the end of the construction phase will
be very important for a successful maintenance phase. The PDO should plan this transition in a
timely manner. At the end of construction, the contractor shares all of the knowledge with the
maintaining organization. However, the same information should also be shared, the asset owner.
This would facilitate the easy transfer of asset information if any unforeseen circumstances would
occur with the SPV or maintenance.

e |[f there is a clear gap in time between the phases, it increases the possibility to lose knowledge
and experiences of the personnel involved. The PDO needs to store key positions for a longer
period of time in order to build further on the current level of knowledge in the next phase. Also,
document lesson learned explicitly to manage transfer of knowledge between phases.

e [f there is a lack of knowledge regarding construction methods or other aspects, invite someone
who is considered to be the leading expert in that area to join the PDO as an expert that could
help/advise them in critical situations.

e If a new system for the efficient document management system is introduced, then tailor-made
development and the implementation asks for enough attention in order to make it successful.

e The project should use networking within disciplines (risk management, quality management,
etc.) to exchange knowledge.

e (Systematic) Knowledge management will need more attention as the tasks and the team grows.
Especially when people become more externally focused.

e The knowledge exchange from other projects can be improved by a systematic inflow of the latest
national and international know-how related to economical, technical, organizational and
behavioral solutions and their potential implications. To make this information accessible it is
recommended to create a knowledge base from previous projects.

2.6 Permits, Authorizations and Consents

The IPAT defines this theme as follows- ‘Permits, authorizations and legal consents are conditional for the
successful realization of a project. This theme is about how the permits, authorizations and consents are
identified, obtained and managed by the PDO throughout the duration of the project phase.’

The results of this theme are clustered into ‘Identification and mapping of all permits, authorizations and
consents’ and ‘Management of all permits, authorizations and consents.” Based on the IPAT reports of
projects 16 to 31, the characteristics which will help in the successful execution of the project are-

1. lIdentification and mapping of all permits, authorizations and consents
Identifying and mapping all the required permits, authorizations and consents are essential to ensure
that the project plans to comply with local standards for land use, zoning, and construction. These
standards are intended to ensure the safety of all the workers, users and end users during and after
the construction period. The IPAT reports identified the following characteristics-
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The project must be aware of changes in rules and regulations, which occur often both nationally
and internationally. This makes it hard to follow and implement every single change and adapt EU
regulation to a national law.

There should be a clearly defined process regarding identification and management of the
necessary permits, authorizations and consents (Planning Approval Process) needed by the
project.

Clear identification of the required legal consents for this project is critical. (by both the PDO and
the contractor).

All the necessary information for the approval process should be available.

The PDO should be competent and capable of managing the complex and democratic processes
of obtaining the legal consents.

2. Management of all permits, authorizations and consents
Managing all the required permits, authorizations and consents to avoid events due to delays or
refusal of legal consents are critical. The assessment reports show-

The responsibility for organizing and managing the building permits should be assigned to a
dedicated team member or group of team members.

The active management on necessary consents and compliance to rules and regulations is
something to be considered after the scope and schedule have been decided upon.

With regards to environmental consents, particular attention should be paid to the stakeholders
(both governmental and non-governmental parties) to ensure that expectations are managed. If
there is any potential for political controversy, the project team needs to work closely with the
relevant municipality staff to be transparent and manage the issues.

Stakeholder management helps in the smooth process of getting all the necessary consents.

The details for land acquisition should be clear (size and budget).

There should be a detailed timeline for consents linked to project milestones and there should be
atimetable for the agreements that are needed and legal procedures to undertake for the project.
The team should have good experience in managing legal procedures and know what is needed
at what moment of time. It is also beneficial to identify a dedicated team for obtaining consents.
If the overall planned time schedule for obtaining consents seems to be very tight. The PDO should
develop a contingency plan in order to deal with delays or refusal of consents based on lessons
learned from previous projects concerning legal procedures.

The timeline for the delivery of the milestones should provide enough time to account for delays
and backlog. The time available for approvals should not be tight and margins should exist for any
re-work.

If there is a strong barrier between the planning and construction phase then the hand over from
the planning department after the Planning Approval Order should be organized in an optimal
manner because the teams do not take much time for the hand-over, information and knowledge
can get lost. This could lead to unanswered questions and delays in a later project stage.

2.7 Technology
The IPAT defines this theme as follows- ‘In large infrastructure projects PDOs often face technological
challenges. This theme is about how the PDO translates technical and functional requirements into
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technology and how the PDO chooses a certain technology, given the technological innovations and
uncertainties.’

The results of this theme are clustered into ‘Functional Specifications’ and ‘Choice of Technology.’ Based
on the IPAT reports of projects 16 to 31, the characteristics which will help in the successful execution of
the project are-

1.

Functional specifications

The theme functional specification as defined by the IPAT - ‘How the project objectives are translated

into functional specifications and communicated by the Client/Sponsor to the PDO.” The functional

specifications provide details of the operation, functionality, and deliverables for a project. In the
assessment reports the characteristics which support this claim are-

e On the level of contractual specifications, the PDO should develop true output based functional
requirements.

e The PDO should define clearly the functional specifications and requirements for the tender phase
before the start of execution.

e Stakeholders and users should be engaged in the definition and authorization of specifications
and changes. The PDO must involve the operator in defining required outputs and involve the
Client/Sponsor more in the dialogue with stakeholders regarding functional specifications.

e The functional specifications in terms of environmental and social outcomes must be available
and the safety outcomes and the requirements must be defined.

e The contractor and the PDO organization should work close together to fulfil the specifications by
translating the project objectives into functional specifications and then into a robust design that
will be agreed upon with the client.

e The functional specifications should be analyzed within the PDO to make sure that the
organization is prepared if the suggestions from the contractor means that something must be
negotiated.

e Greater clarity of functional specification would underpin more robust change control and it also
has a significant bearing on the project’s costs and the business case. However, if the
constructions are specified in high detail instead of in a functional way. Such an approach will
probably lead to an exact execution of what is asked but will not lead to additional suggestions
and innovations from the private party involved.

Choice of technology

With the passage of time, construction industry has passed through advancements. One of them is

the progress in technology towards more efficient and innovative solutions. However, the choice of

technology used in a project is greatly influenced by many factors and this is one of the decisions very

crucial to the successful execution of the projects. In the IPAT reports the following characteristics are

identified that support this claim-

e In a complex project with a very tight budget and time schedule, it is wise to make use of only
proven technologies which the PDO is experienced in.

e The project should plan to make use of early contractor involvement for the design and
construction contract. This enables innovative solutions and production methods.
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Itis recommended to apply a system of searching, collecting, analyzing and assessing the potential
of latest global technological solutions and experiences from the fields of project application,
innovation leadership and culture in similar projects.

The PDO should consider areas and opportunities for technological innovations and
improvements, while the geotechnical circumstances are quite challenging, and the latest
innovations might offer time and cost reductions.

If new technology is introduced in a project attention should be paid to efficient incorporation of
this technology. Innovation needs a 'bedding in' period of a few years to establish the system of
operation and maintenance, including the training of personnel.

The PDO should have a clear strategy on the assessment and implementation of innovation in the
project. There is a risk that implementing or (re)considering new technologies interferes with the
project delivery or other important milestones

To prevent scope creep, new technologies should be managed as separate projects in the project.
Make sure there is enough technical, engineering and construction expertise within the PDO to
cope with the innovative elements and address practical parts of the most complex structures.
The lessons learned through the adoption new technology should be captured and shared for the
benefit of future schemes.

Realized benefits with the use of new technology within a project should be reviewed so the
attributed cost savings can be verified as a reference for future projects, or next phases of project.
Make a conscious decision whether or not to include new technologies in and for the project and
decide how to assess new technologies for the project. The monitoring of possibilities for new
technology should be a continuous process.

During the tendering process the PDO can discuss alternative technological solutions and within
the tendering procedure bidders can be challenged to come up with technological innovations to
earn extra quality points.

There should be few incentives for the contractors to improve sustainability of the project.

It is recommended to make better use of the knowledge and expertise of the contractors and
consultants to stimulate innovation and optimize building processes and logistics.

Alliance contract model gives the opportunity to implement new technologies.

2.8 Contracting and Procurement

The IPAT defines this theme as follows- ‘A large infrastructure project is delivered with the involvement of
private companies (such as contractors, advisors, and operators). This theme is about how these external
parties are contracted and how these contracts are managed by the PDO.’

The results of this theme are clustered into ‘Contract Strategy’, ‘Procurement Strategy’ and ‘Contract
Management.” Based on the IPAT reports of projects 16 to 31, the characteristics which will help in the
successful execution of the project are-

1. Contract Strategy
“Contract strategy is the main components of the process used to determine how the project will be
procured” (Wearne, 1995). When a good contracting strategy is applied it not only improves the
supply management in order to deliver maximum value at minimum cost but also helps to develop
and implement a best-practice process for the management of contracts. The important
characteristics that support this claim are-

92



A clear contract management strategy should be developed and available.

The contract strategy should be supported by a very thorough market analysis.

There should be a systematic evaluation of contract and procurement strategy in place.

The contracting strategy of the project should not only be based on receiving the full budget but
should also be prepared to provide an alternative strategy in case only a partial budget will
become available.

The strategic contracting plan should be prepared based on the project needs and the
procurement policy, including cost escalation, interfaces, traffic during construction and liability
risks. In the strategic plan define if and how to tender early contracting involvement (ECI) and
define how this is connected to other project activities. Be sure that this plan also takes into
account the interface risks between the different contracts. Involve the Advisory Group in the
design of the strategic contracting plan.

The contracting and procurement strategy should be adapted and incentivized in order to
stimulate the private sector to suggest and implement innovative (technical) solutions.

A formal procurement and contracting strategy are an essential basis for contracting. Apart from
preferences in this strategy, the contract form always needs to be judged to the characteristics of
the contract.

If there is a tight time schedule to prepare and carry out the tender procedure, then the
contracting strategy should be clear well in advance.

The risk division between client and contractor should be clear as well as the procedure for
dispute resolution. Dispute resolution arrangements are essential because it allows resolving
disputes before the end of each Phase, which is beneficial for both the PDO as the Contractor.
The dispute resolution process should not be too formal in the early stages of a dispute.

The contract strategy should not be purely based on previous projects without alternatives being
considered. This might exclude innovative contract strategies leading to further optimizations. In
an international context several examples of a successful implementation of innovative contract
strategies can be found.

The contract risks should be identified and assigned to whoever is best placed to manage them.
Decide on, document and communicate a clear contracting vision.

The size of the team and experience of core team members should be evaluated.

An early contractor involvement approach should be adopted.

The selected contract arrangement should include incentives and not only penalties. If not, the
Client will not be incentivized to accept value engineering measures in the project (finding the
solutions which have the same value for client and lower cost for contractor). The contract can
include various cost incentives for the contractor: a cost-plus system in order to stimulate the
contractor to execute the project within budget and a bonus system if the contractor excels at
collaboration with the project organization.

The implemented incentive mechanism which should act as a bonus system and not seen as a
penalty system by the contractor because it works more as a hindering factor in the relationship
in the project than stimulating the performance of the contractor.

Ensure that the incentives in the project are aligned to the objectives and are available to properly
mitigate the risks.

There should be incentives for the individual contractors to cooperate and liaise with each other
in order to improve the collaboration between the contractors.
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The interaction between the contractors on the interfaces is required on a practical level. A
suggestion to foster interaction by organizing periodic informal meetings at a management level
to build trust, exchange information and share possible risks towards overall project success. The
presence of the PDO is not in all cases needed (to prevent strategic behavior towards the client).
The project organization should not be very dependent on the contractor regarding knowledge
and resources. As long as the collaboration based on reliability and trust is going well this is no
problem, but in case of e.g. cost overruns this might harm the relation. Onn the other hand, the
Client can contract an independent technical advisor. Herewith they can secure themselves
necessary knowledge and capacity in order to assess the deliverables of the PDO.

There should be flexibility to implement optimizations to take advantage of the knowledge of the
contractor.

In the tender appraisal there needs to be a process for ensuring the right caliber of staff are
employed in the SPV/contractor organization.

If the project hires an international contractor, there should be proper awareness on the side of
the PDO for potential impact of cultural differences, and the team should look at ideas for
workshops and ways to ensure that this is not an obstacle. The PDO should be open to innovation
that might come from using an international contractor. Take time with the contractor in the
beginning to fully understand cultural differences, build collaboration and trust, ensure shared
goals. Also explain the host country's cultural approach to collaboration and conflict resolution.

Procurement Strategy
Procurement strategy is all about all the choices made in determining how best to achieve the defined
project objectives. The important characteristics identified from the IPAT reports are-

The procurement team should be an integral part of the project team.

The procurement strategy should be linked to the funding strategy and functional
specification/milestones. The interfaces should be carefully considered.

There should be a systematic evaluation of contract and procurement strategy in place.

The contracting and procurement strategy should be adapted and incentivized in order to
stimulate the private sector to suggest and implement innovative (technical) solutions.

A formal procurement & contracting strategy are an essential basis for contracting. Apart from
preferences in strategy, contract form needs to be judged to the characteristics of contract.

The procurement strategy, choice of contract types and the tender procedures should be clear
and should align with the project challenges. This will aid the project in choosing the most suitable
contract type to match each part of the project.

The PDO should have a bigger responsibility in defining the contract- and procurement strategy
and allow more tailored strategies and also consider if the projects should have a quality
assessment as well as a price assessment in the procurement decision.

A contractor who has bid on lowest price has different drivers than a PDO who is used to a
collaborative working environment. However, the PDO should analyze the risks following the
procurement on lowest price and also involve the client consultant in this process and take the
results into account with the development of the contract management strategy:

o Where will the contractor focus on?

o What are the contractor’s risks and challenges?

o What are unwanted effects of this way of procurement?
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Contract Management

For the realization of any project, contracts play an essential role. Most of the times, the project may
consist of a number of contracts that are responsible for the realization of different aspects of the
project. Therefore, contract management is essential to ensure that the operational and the
financial performances are maximized, and the risks are minimized. From the assessment reports, the
following characteristics are identified-

A clear contract management strategy is a key criterion for a successful project delivery and
involve all parties on the side of the PDO. Clarify the role of all parties on the side of the PDO in
terms of responsibilities and communication with the contractor. Be clear about roles at the
outset. Take advantage of the opportunity of any delays to elaborate on this matter.

The PDO should make it clear on who will be responsible for managing the contracts during the
construction phase and how these contracts will be managed.

The contract management team should have experienced personnel available.

Keep the responsibilities between the contactor and the client according to the contract.
Respond accurately and quickly on technical suggestions, and financial issues.

Monitor continuously the financial situation for the contractor within the contract.

If the contract strategy is composed of a lot of civil works contracts, it adds many interfaces to the
project to be managed by the PDO. Coordination between those contracts will be the
responsibility of the PDO, which could be time consuming and possibly adding unwanted risks.
With respect to Contract Management, a dispute resolution procedure should be in place.

There should be good awareness of the different approaches required for each contract. These
different types of contracts (all-in contract, design and build and alliance) require also different
contract management approaches: different client-contractor relationships, different contractual
behavior, different payment requirements, etc. The PDO appears to be able to manage the three
types of contracts through its approach.
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Appendix-3: Expert Interviews

3.1 Interview of Expert 1

1.

In your experience what are the top 5 best practices in Project Management nowadays observed in
practice?

Most important in Project management in my opinion is predictability and management of
expectations. Because the more predictable you are the more trust you get form your environment,
client and your contractor. This helps in creating more space for yourself so that if the circumstances
ask for a different approach then you can create for yourself possibilities to do it in a different way
than the usual approach and that is necessary to finish the project in proper way. Hence flexibility is
very important in managing a project. But there also should also be an aspect of control in the project
and there should be right balance of flexibility and control. Because not all project goes according to
plan and 10% of projects may go in a different way due to circumstances or roadblocks. However, the
conclusion at the end whether the project is considered as a success or a failure depends on the large
extent on how project managers dealt with the 10%. To deal with the 10% in a proper way you should
create the possibility for yourself to sometimes act differently than originally planned methods.
Another best practice is to involve the stakeholders form the very start of the project and be open
with them. It’s better to inform them about the project risks and progress rather than them finding it
out from other sources which is bound to happen in this day and age of technology. Another important
aspect in project management is it’s all about the people and so you have to invest in your people.
Running a project is teamwork and you should realize this from the start. Sometimes people want the
freedom to act, but in my opinion, as a project manager it’s all about the mixture i.e., on the one hand
give guidance to what the goals of the project and what is to be expected and on the other hand give
freedom on how they do it. And this is the most important among the other best practices discussed.

Do you recognize these best practices? If yes, please give an example for the same

a) Formulate the vision for the project and then align and integrate it with the PDO and the
contractor organization.
Yes, | have seen this in practice. Project like the North-South metro line and even the storm surge
barrier i.e, Oosterschelde implemented this best practice. However, for some projects it’'s easier
to formulate the vision and the goals than other projects. However shared vision helps
enormously to get the project running and to overcome disappointments.

b) Involve local businesses and frequently consult the interest groups and local authorities to find
favorable solutions for the problems defined.
Yes, it’s recognizable. It’s even impossible nowadays that it’s not done in projects especially the
second part of the practice. It's unthinkable to not use this practice in real life. However,
nowadays it is better.

c) During the execution phase of the projects, efforts must be put to sustain the established
relationships with the political parties and risk mitigation measures strategies should be prepared
in case of change in political consensus to avoid the project being used as a political pawn.

The Leon Railway connection in Italy is the first project that comes to mind. In Italy the influence
of the politics is very large. It was necessary for the project to have a political basis, however it’s
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d)

f)

g)

h)

i)

not good for a project when the political influence is very high. | know it’s not always avoidable,
but we have to try to avoid it as much as possible.

Expand the construction management values with the project management values and apply a
transparent management style for successful organization and management in the project.
(Construction management is focused on the client needs and related to technical issues mostly.
In project management those views are extended by the needs of the overall business case and all
directly or indirectly involved stakeholders.)

This practice is in line with what | said about project management being all about people and
management is important in that perspective. As a project manager you also act as an example
for the rest of the people. People tend to do not what their boss says but what their boss shows
or does.

The risk analysis should be linked to the financial forecast and based on that sufficient contingency
budget should be made available for the project.

| think you can view risk management in two ways and the mentioned practice is a more
technocratic approach of risk management. In a risk analysis, you have to connect the bottom-up
approach with the top-down approach which is easier said than done. In what I've seen in project,
they mostly use the bottom up approach.

The risk database should provide SMART mitigation measures (Specific, Measurable, Achievable,
Realistic and Time-Bound), people accountable and extend the technical risk management with a
focus on the non-technical aspects of the project.

This is practice is more integrated in our organizations when compared to the southern part of
Europe. However, it is very recognizable.

Dispute resolution and constant monitoring of the financial situation of the contractor should be
considered while allocating risks to the party best suited to carrying it.

We have recently started using this approach in my project. Normally it’s up to the contractor to
monitor his financial condition. The SAA project i.e., Schiphol-Amsterdam-Almere have used this
approach and discussed this in the early phases of the project to avoid any surprises and lose-lose
situations in the project.

Align the incentives to the project objectives and incentivize the liaison between the contractors.
This is the case for when many contractors are hired for same projects, however in the
Netherlands we try to avoid this by naming one contractor as the contractor for the entire project.
However, in A99 Munich ring road project, there we saw a lot of different contractors for the
client organization and the PDO to deal with all the interfaces between the contractors. So, this
practice was used to incentivize the cooperation between the contractors. For instance- by
making one contractor responsible for managing the interfaces with all the other contractors.

Be careful with the use of new and innovative technologies i.e., consider a ‘bedding in’ period to

establish new technology to minimize risks introduced and encourage the early involvement of
contractors, experts and specialists.
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J)

k)

l)

It’s a matter of balance of introducing new innovative technology and using proven technology.
Because infrastructure projects have a large societal impact, costs a lot of money and consumes
a lot of time, so you can’t afford to try out new technology. However large projects are the best
environment to realize innovations in new technology. If you look at the history of projects, the
most innovations in technology or organization or risk management took place in large projects.
Example- The realization of the storm surge barriers involved implementation of a lot of
innovations in many areas.

Extend the knowledge exchange beyond the project organization i.e., national and international
projects.

This is what is being done with the IPAT and NETLIPSE. This is one of the main reasons why
NETLIPSE exists to promote this practice. IPAT is not used only to give advice from one colleague
to another but also help the community can improve their ways of dealing with projects and this
is the goal behind NETLIPSE.

Brand the city along with the project to increase the benefits for the project and the community.
This is sometimes difficult as for some projects it is far easier than the others to show the benefits
of the project and most of the time the benefits are seen only after a couple of years after
completion. Of course, you need to communicate for what you are doing it for but don’t expect
too much form it.

Organize periodic reviews in order to update processes and challenge financial and time
information provided by the project teams.

Reflection is very important. What you see in projects are tight time schedule and people are
always running around doing their jobs and at a certain moment they find out that something
went wrong and have to deal with it. This happens mostly because people don’t allow themselves
enough time to reflect on what’s happening in a project. Reflections along with the stakeholders,
along with the contractor about what’s happening in a project, what can we learn from it and
what we do it make it even better. People should take more time do this and this will help execute
the projects better.

3. From the IPAT assessment reports | came up with 12 Best practices. Please prioritize these best
practices based on your practitioner’s knowledge in the field of project management.

The cultural aspects in a project and project environment.

The way people in the organizations work together- The improvement is in the cultural approach
of projects depending on how people manage to set aside their differences and work together
not only within the project organization but also with the organizations around them. Also,
because the projects are becoming more global and have to deal with international personnel and
this has to be managed to the project’s advantage than perceive it as a burden. However, this is
not easy, but if efforts are put in the work will be very beneficial.

4. To what extent do you think the clients made use of the recommendations form the IPAT sessions?
As from my experience as an assessor and a client for the IPAT assessment, | noticed that the reaction
was positive and very helpful. For the large part this is not a formal audit, in the sense we will not

98



check everything on paper. However, its more about knowledge sharing from one expert to another
and that is the strength of the IPAT and hopefully that is what the client will notice.

What is the best time to introduce the IPAT tool during the lifetime of the project in order to obtain
maximum benefits?
At the start of the realization phase.

3.2 Interview of Expert 2

1.

In your experience what are the top 5 best practices in Project Management nowadays observed in

practice?

My experiences are not only based on being the NETLIPSE director and IPAT assessor, but also my

experience from the IPMA (International Project Management Association) project excellence award

which is a global organization for the past 12 years. So, the best practices I've seen are-

e Leadership style- It’s not only about what the project manager does but also about all levels of
leadership in the project team or organization.

o  Well implemented quality management system- After having agreed on certain processes,
arranging internal audits to review them and improve them. The process of continuous
improvement where the project is learning form others or if it's a long process learning from
within its own project phases. The internal drive of the continuous improvement of the project
where the purpose is not doing an audit but continuous improvement of the project.

e Stakeholder engagement in the project- In some countries this theme is not yet as far developed
as it is in the Netherlands the way that project teams deal with the stakeholders. So, the more
involved the stakeholders are at the start of the project, the better it is. Communicating openly
and transparently about the risks works better than trying to keep stakeholders in the dark.

e Focusing on project team member development- Not only within different disciplines but also
different teams in the project team. Taking out time in the rush of the project to focus on personal
development or team development.

e Focus on knowledge management- learning on the job, learning within the project team and also
organizing learning from other projects or outside of the organization.

Do you recognize these best practices? If yes, please give an example for the same

a. Formulate the vision for the project and then align and integrate it with the PDO and the
contractor organization.
Many projects in Scandinavia have cooperative and collaborative contracts use this best practice.
Especially in collaborative contracts like the alliance contract, early contract involvement.

b. Involve local businesses and frequently consult the interest groups and local authorities to find
favorable solutions for the problems defined.
Finnish projects taking place in greenfield areas have insufficient stakeholders and hence the
government is happy that local businesses are involved. Depending on the complexity of the
project and the number of stakeholders involved. Karjala rail project did not have any local
businesses in the neighborhood. The North-South line in Amsterdam, Netherlands is an example
where it needed to happen due to the crisis that was in the previous project. Most Dutch project
are used to this type of stakeholder engagement. Sweden, Netherlands, UK are few of the
countries that follow this best practice.
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During the execution phase of the projects, efforts must be put to sustain the established
relationships with the political parties and risk mitigation measures strategies should be prepared
in case of change in political consensus to avoid the project being used as a political pawn.
Rijkswaterstaat projects, North South metro line in Amsterdam, A27- A12 Ring Utrecht project

Expand the construction management values with the project management values and apply a
transparent management style for successful organization and management in the project.
Depends on the phase of the project.

The risk analysis should be linked to the financial forecast and based on that sufficient contingency
budget should be made available for the project.

Alllarge projects in the Netherlands like the A27- A12 Ring Utrecht project and North South metro
line use this best practice.

The risk database should provide SMART mitigation measures (Specific, Measurable, Achievable,
Realistic and Time-Bound), people accountable and extend the technical risk management with a
focus on the non- technical aspects of the project.

A24 Blankenburg connection, A27- A12 Ring Utrecht project, Utrecht central station project and
all the large station projects of ProRail use this best practice.

Dispute resolution and constant monitoring of the financial situation of the contractor should be
considered while allocating risks to the party best suited to carrying it.

Considering which party is best suited to carrying the risk, that is something that happens
especially in collaborative contracts but if it is done on a basis of continual monitoring of the
financial situation of the contractor, | do not know. Ask Hans Ruijter. However, | do agree with the
other aspects except the monitoring.

Align the incentives to the project objectives and incentivize the liaison between the contractors.
In the North South metro line, they signed an agreement to finish the project on a certain date.
So even if one of the contractors did not meet the deadline, none of them would get the bonus.
Hence, they were incentivized to reach the milestone together.

Be careful with the use of new and innovative technologies i.e., consider a ‘bedding in’ period to
establish new technology to minimize risks introduced and encourage the early involvement of
contractors, experts and specialists.

Along with the bedding in, | would’ve expected to see managing the new technology as separate
projects to prevent scope creep.

Extend the knowledge exchange beyond the project organization i.e., national and international
projects.

A27- A12 Ring Utrecht project have used this and the Rijkswaterstaat and ProRail are incentivized
to use this best practice in their projects.
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k. Brand the city along with the project to increase the benefits for the project and the community.
| find this strange as not all projects have cities involved. Branding the city is not a responsibility
of the project team. The activity within their own scope is they can brand their project. Hence this
is not generic. However, you could align the project’s branding with the city because branding the
city is outside the scope of the project managers.

. Organize periodic reviews in order to update processes and challenge financial and time
information provided by the project teams.
In the integrated project management model that is implemented in the Rijkswaterstaat and
ProRail, City of Amsterdam projects- quality management is part of the project controls and if you
do quality management seriously then you will also have a system of internal audits leading to
improvement where you have an improvement register. So, these will be internal audits that is
organized which is similar to the periodic reviews. A24 Blankenburg connection and A27- A12
Ring Utrecht project are using this best practice.

Comparing the best practices and lessons learnt from the Infra maturity tool and the IPAT, what type

of evolvement of trends did you expect which were not discussed?

e Managing new technology and innovations as separate projects.

e Focus on the focus of people because now the challenge for the government is to find the right
people and keep them in the project.

e Knowledge & technology, Organization and Management and stakeholder themes scored the
lowest in the 10-year review. This is where the improvement areas are.

If you're talking about best practices, | would hope to find them in the nontechnical sides of the
project. Because according to me that’s where the difference can be made. If you look at the technical
project management tools and skills, they are already in place and happening really well. Hence the
improvement areas are still in the organizational aspects of the projects.

To what extent do you think the clients made use of the recommendations form the IPAT sessions?

It varies for all projects. However, the Finnish Transport Agency — Vayla, have finished a 3-year IPAT
program where they had 6 of their projects assessed and have now hired a quality management
consultant to build a database of all the improvement areas. Of course, it’s a challenge and we don’t
monitor the implementation of the recommendations in the project, but what Vayla is doing is a good
sign that they will actually do something with the improvement recommendations provided to them
from the IPAT assessments and thus improving their project management of their projects.

It also depends on the company culture as to what extent is the project management team able to
adapt standard processes to fit their project which varies with every PDO.

What is the best time to introduce the IPAT tool during the lifetime of the project in order to obtain
maximum benefits?

The best time to do an IPAT review is when a project is ready to go into the next phase. So, the best
time to do an IPAT assessment is at the end of any of the milestones and the beginning of the next
one.
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3.3 Interview of Expert A

1.

What did the project learn from the IPAT assessment report?

It helped us prioritize the questions and gave us more direction regarding where we had to improve
the project. And also, more of an acceptance for me as a project director, that we were on the right
track and figuring out what areas we had to focus on.

Did the management team implement any suggested recommendations for improvement in the
project? If yes, to what extent was it implemented?

After the IPAT assessment it was very clear | had to do something regarding the organization and the
management of the project. So, we implemented a new organization as per the recommendations of
the report. We also clarified the objectives of the project which were not very clear. We also worked
on the strategy for the tender.

What were the three main recommendations that was implemented in the project?
Organization and management, Objectives and business case, Finance

Did the recommendations help the project? And how did it impact the execution of the project?
It very much did help the project; in the way it was very clear that these were actually the big questions
of the project because there were many big questions on the table which the IPAT helped prioritize.

Were the recommendations also used in future projects?
We tried but | think it is very hard because it is up to the different project directors of the project.

When do you think is the best time to introduce the IPAT tool during the lifetime of the project in order
to obtain maximum benefits?

| think you can introduce the IPAT in different stages actually. Because there are different types of
guestions in different stages. However, the main thing to focus is the phases, because it may vary per
country. So, | think there is a need for discussion whether the phase described within the IPAT matches
with the actual stage the project is in. After that the IPAT can be used in different stages

Do you have any suggestions for improving the IPAT tool/process?

To clarify the different stages of the project so that you know which phases the project is being
assessed for. And also ask the client to describe- this stage in this country means that. Clearly
characterize the phases based on the project being assessed.

3.4 Interview of Expert B

1.

What did the project learn from the IPAT assessment report?

It gave us a chance to learn and at the same time the assessment checked if there were any changes
needed. The project management team completely agree with the review report and it gave us a
better direction for the project to progress on. The colleagues and the people involved in the project
really appreciated the exchange of knowledge and experiences. The IPAT assessment gave us a better
direction for the second phase and pointed out the areas for improvement in order to optimize the
implementation phase.
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Did the management team implement any suggested recommendations for improvement in the
project? If yes, to what extent was it implemented?

In Italy, there is poor attention paid to project management. They are used to running behind the
problem i.e., only after the problem is known they try to solve it but don’t actively put in efforts to
avoid future problems. Not all recommendations were implemented. However, we did discuss the
recommendations in the project team. Simple recommendations were implemented, and the
complicated procedures were tried to be implemented.

What were the three main recommendations that was implemented in the project?

The project team agreed and understood the proposed recommendations. However, it was difficult
to go in that direction because of the complex working environment which consists of multiple
stakeholders, actors and partners present in the implementation body. Hence, the process of
implementing the recommendations was difficult in real project practice.

But thanks to the IPAT assessment, the management team which was very small understood that we
have to pay more attention to a lot of aspects starting from risk analysis. Because risk analysis is a
fairly new concept in Italy which was introduced few years ago. In the initial stages risk analysis
document was only prepared to fulfill the checklist for the EU commission. However, after the IPAT
session, | realized the importance of risk analysis and pushed in this direction to view the risk analysis
as a tool that will help manage the problems/risks especially in the future.

Did the recommendations help the project? And how did it impact the execution of the project?

The recommendations and the assessment for sure helped the management team as the entire team
became more aware of aspects that needed attention in the future. In real time the recommendations
did not have direct impact on the project but indirectly influenced the management team to improve
certain aspects in the future. Example- Phase 1 suggested to have a full-time board for the project,
until now this recommendation was not implemented in the project. However, in the future thus
recommendation will be implemented. The recommendations were important to us to help us realize
there were other possibilities to improve the execution phase of the project.

Were the recommendations also used in future projects?

I’'m not sure if they were used by my colleagues. But speaking for myself, | totally agree that the IPAT
assessment is a warning that provides recommendations to improve few aspects that require more
attention which is for sure useful for the results of the project. Hence, I'd definitely keep them in mind
and try to implement them in future projects.

When do you think is the best time to introduce the IPAT tool during the lifetime of the project in order
to obtain maximum benefits?

Since the project was huge and valued more than 350 million. Prior to the start of phase 2, having a
check or to better call it a ‘health assessment’ was beneficial to the project. IPAT was not an audit
rather a wealth assessment. If IPAT is done at the end of phase 1, there is something to learn for phase
2. However, if there is only one phase, the best time to perform an IPAT assessment is at the start or
the end of the phase. If the wealth assessment is done in the middle of the project, in my country it is
difficult to change or improve the project as it’s not easy to change something that is not under your
control. Probably it is easier for the Nordic countries and Holland as they have a more flexible system.
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7. Do you have any suggestions for improving the IPAT tool/process?

Nowadays we realized a few aspects that are more important like societal, environmental and
sustainability aspects of the project. | wish the IPAT focuses on these aspects and they become one
of the main aspects on which the project is analyzed, so that the we can receive some suggestions
and recommendations regarding the same.

3.5 Interview of Expert C

1.

What did the project learn from the IPAT assessment report?

The aspect which was important to me was that | was able to talk to other project leaders from other
countries. This helped me get more insights because they shared their own experiences and the
problems that they faced. And this helped me as a project manager in benchmarking the common
problems that we shared and discuss on how it can be solved. This discussion was not an official audit
but took place in a more informal setting where | received good feedback. It was also the perfect time
for the project team to receive feedback. We had noticed the problems earlier, however we received
feedback from external professional experts which was very useful and solutions on how we could do
things differently. We also had a deep analysis of the assessment report where we thought about
areas we could change and optimize the project. However even if the big recommendations were not
implemented in the project due to the constraints of the project, we did learn from the assessment
and recommendations and tried to implement it in future projects.

Did the management team implement any suggested recommendations for improvement in the
project? If yes, to what extent was it implemented?

We couldn’t implement all recommendations or change many aspects of the project as a lot of time
had elapsed and it was too late to alter few areas. Some of the recommendations were implemented
because the project team did not have the power to change something from the higher authorities.

What were the three main recommendations that was implemented in the project?

The partnering aspect of the PPP contract, as the partnering was not going well and in organization
and management, this was something we did send to the ministry of transport, but it was political
decision to not implement the change as we have different style to manage the projects. However,
we did try to change the system but unfortunately it was not in our hands to change it. Even in the
theme risks, the recommendations were mostly for the service provider and not the management
team. Whatever was in our power, we did try to incorporate them and the aspects that were
implemented will be kept in mind for the execution of future projects.

Did the recommendations help the project? And how did it impact the execution of the project?

The recommendations were absolutely right and when somebody confirms the same feeling you had
about some aspects; it gave positive validation that we see the same problems witnessed as another
external professional. This pushed us to do something about those aspects and hence the
recommendations proved to be very helpful to us.
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Were the recommendations also used in future projects?

Yes, for example- when we started to do the next tendering in the PPP project in Finland, we will use
those recommendation in the beginning of the tendering procedure to avoid the problems we faced
in our previous projects.

When do you think is the best time to introduce the IPAT tool during the lifetime of the project in order
to obtain maximum benefits?

If it is implemented too early, you lack experience in the project and if it is introduced too late, you
cannot do anything about the suggested recommendations. So, in the middle of the construction
phase is in my opinion an optimal time to introduce the IPAT tool. Because you also need time to
implement the changes.

Do you have any suggestions for improving the IPAT tool/process?

| think the need for a translator is essential so no information is lost in translation and also the all the
members participating will in depth understand the assessment and also participate more freely.

It might also be beneficial if the assessors could meet and share their experiences and get to know
each other. | do not know many assessors apart from my tea. So, it would be a good idea to know
other assessors and get an opportunity to discuss the assessments in order to learn from each other.
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Appendix-4: Results of second expert session

The results of the second session of the expert validations are presented in two rounds. The graphs below
show the percentage of the people who have voted each option.

Best Practice

Results of first round

Results of second round

Formulate the vision for the
project and then align and
integrate it with the PDO and
the contractor organization.

67%
33%
0% 0%

Disagree ‘Agree but only

in theory

Agrae and
should ba
implemented
in practice

Agree and
have seen tin
practic

0%

Disagree

Agree but only
in theory

71%

Agree and
should be
implemented
in practice

14%

Agree and
have seen it in
practice

Organize periodic reviews in
order to update processes and

72%

22%
6%
0%

54%

challenge financial and time 1% -
information provided by the
project teams.
in practice in practice
56% 53%
Involve local businesses and
frequently consult the interest
groups and local authorities to
find favorable solutions for = e
the prObIemS deﬁned' Di::ee Agree but only Agree and Agree and 0%
in theory should be have seenitin Disagree Agree but only Agree and Agree and
Wpis s — e =
in practice
During the execution phase of = R
the projects, efforts must be -
put to sustain the established 29% 25
relationships with the political 22%
parties and risk mitigation
measures strategies should be
prepared in case of change in Bk 0%
political consensus to avoid A T M ke havssenin
the project being used as a piactiodg s nproctice
political pawn.
31% 31%

Brand the city along with the
project to increase the
benefits for the project and
the community.

. R

Disagree Agree but only

intheory

Agree and
should be
implemented
in practice

Agree and
have seen it in
practice

Disagree

Agree but only
in theory

Agree and
should be
implemented
in practice

Agree and
have seen it in
practice
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Best Practice Results of first round Results of second round

63% 33% 33%

Expand the construction
management values with the _—
project management values 31%
and apply a transparent
management style for

13%

. . 6%
successful organization and 0%
H H Disagree Agree but only Agree and Agree and Disogres Ag':s but only Asgma “": c‘:,g;:::n"d
management in the project. el [oudve  hoveseanitn ntaeory ey hammeih
in practice in practice
56% 40% 40%
The risk analysis should be
linked to the financial forecast -
and based on that sufficient
contingency budget should be
made available for the project. 0% 0% Aowebutory— Agwecnd — Mgweand
Disagree Agree but only Agree and Agree and m’:ﬁﬂ;ﬂd pracdcs
in theory should be have seenit in
implemented practice
in practice
. 67%
The risk database should
provide SMART mitigation
measures (Specific,
Measurable, Achievable,
Realistic and Time-Bound), 15%
people accountable and
. . o%
extend the technical risk o o s Sty — Mg Shgmeona
management Wlth a fOCUS on Disagree Agree but only Agree and Agree and i " i':‘ph:‘"':d "':;d’::::‘e"'"
. in theo shoul e ave seen it in npractice
the non-technical aspects of heery ighmened | pake
. in practice
the project.
31% 31% 36%
Dispute resolution and 5%

constant monitoring of the
financial situation of the
contractor should be
considered while allocating
risks to the party best suited

7%

=

Agree but only Agree and Agree and Disagree Agree but only Agree and Agree and
to carr | n It Intheory - $hould be have'seen itin in theory should be have seen it in
ying It. implemented practice implemented practice
in practice in practice

79% 1%

Align the incentives to the
project objectives and

. . . . . 21%
incentivize the liaison
between the contractors. o ox - -
Shecarss b s e bt Dlzarms g et N e
implemented practice implemented
in practice in practice

107




Best Practice

Results of first round

Results of second round

. 59% w3
Be careful with the use of new
and innovative technologies
i.e., consider a ‘bedding in’
period to establish new
‘technology to minimize risks - %
introduced and encourage the
. 6% 0%
early involvement of | | [PV TTT R g —
contractors, experts and Disagree Agree butonly  Agree and Agree and " ipimeeed | peacice
Lo in theory sh.ouldbed have seen it in In prociice
specialists. o P
57%
43%
Extend the knowledge
exchange beyond the project
organization i.e., national and
international projects. % o
0% 0% Disagree Agree but only Agre; and Agree and
Disagree Agree but only Agree and Agree and ntheery In:l:umantzd ha‘;:eros:tei:ek n
in theory should be have seen it in in practice

implemented
in practice

practice
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