IN-DEPTH CASE STUDY OF A PARTNERED PROJECT DELIVERY
By

Shivam Sohani

A THESIS

Submitted to
Michigan State University
in partial fulfillment of the requirements
for the degree of

Construction Management — Master of Science

2016



ABSTRACT

IN-DEPTH CASE STUDY OF A PARTNERED PROJECT DELIVERY

By
Shivam Sohani

There has been a lot of research done on the concept of partnering in the Architecture, Engineering
and Construction (AEC) industry. Partnering literature provides research on the synthesis of key
partnering drivers and performance outcomes in the AEC industry. Research on the barriers to
partnering in the AEC industry has also been accomplished. However, an evidence based guide
developed based on a case study of a partnered construction project is missing. There is a gap in
the literature in empirical and rigorous studies for project partnering in the AEC industry,
especially focusing on and documenting its immediate implications, that is: the mediating effects

on project performance via improvements in team performance.

To respond to this gap, this study aims at exploring the team dynamics and project progress during
the delivery of an AEC project via an in-depth case study. To accomplish this, influence of the
partnering process on team performance, team interactions and project outcomes were examined.
An aviation construction project was selected as the case study and the collected data was analyzed
in a retrospective and longitudinal manner. Using methods such as qualitative analysis of project
documents and social network analysis (SNA), the results of the research obtained emphasize on
the use of effective system of issue resolution and open communication to achieve a successfully
partnered project. The research shows the link between the implementation of partnering practices,
change in team interaction, and project performance outcomes. In the end, the researcher combined

all the findings and documented lessons learned and recommendations for the industry.
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Chapter-1. INTRODUCTION

1.1 Overview

Issue of lack of communication has always affected project performance across industries. Same
is evident in the Architecture, Engineering, and Construction (AEC) industry projects. Specific
contractors for different trades help in getting the needed expertise for the project. However, the
increased number of contractors coupled with lack of practices during project delivery to enable
open information sharing on a single project gives rise to lack of collaboration within project
teams. Moreover, there is a lack of communication between the owner, designer, consultant and
the contractor. Mostly subcontracted work also gives rise to the lack of collaboration amongst the
contractors. In the AEC industry, there are few types of collaborative project delivery systems such
as design-build, integrated project delivery (IPD), lean construction, construction management
(CM) as risk and partnering. The focus of this study is project partnering. Project partnering in
construction can be adopted under any contractual agreements. Especially with design-bid-build
projects where due to low bid requirements with government funded projects, it is difficult to adopt
collaborative delivery methods such as design-build, CM at risk and IPD, project partnering

provides a good alternative.

Project partnering addresses common interests of owner, designer and contractor. In order to
ensure safety and quality with minimum rework, project partnering encourages early involvement
of participants at the time of procurement (Eriksson, 2010; Nystrom, 2012; Manley, 2002;
Lahdenpera, 2012). Project partnering promotes equal power, resource sharing and open books at
the contractual level. Project partnering also encourages open communication of mutual goals &
objectives through value engineering, joint problem solving strategies, joint project office,

benchmarking, joint project charter, workshops, integrated information sharing system and supply



chain partnering. Inclusion of third party as the facilitator helps in getting unbiased feedback
during the workshops. Partnering promotes promise keeping, positive attitude, cooperation, mutual
trust, team commitment and team work at individual and team level. Reduced cost and meeting
budget cost targets are attributed to measure cost performance. While, better productivity and
meeting scheduled targets are attributed to measure schedule performance. In the end, increased
client satisfaction, quality improvement and increased safety performance defines high quality and

safety performance of a partnered project.

Research on the concept of project partnering in construction has been going on since the last two
decades, mostly reporting the benefits and barriers to partnering (Sparkling, 2014). There has been
a lot of discussion on different types of boundary conditions, drivers, and team characteristics
affecting project performance outcomes within and across partnered versus non-partnered
construction projects. However, there is lack of research to create an evidence based guide to
successful partnering practice. This research aims to fill the gap via conducting content analysis

of project document to understand the effects of partnering on the project performance.

The aim of this research is to respond to the above-mentioned gap via an in-depth case study of
partnered project in the AEC industry. First, researcher performed content analysis on the project
documents such as partnering session documents, partnering charter, partnering score cards and
weekly project meeting minutes. Second, the researcher performed qualitative analysis using the
recently developed partnering framework (Mollaoglu and Sparkling, 2015; Sparkling, 2014) and
categorized the content from the project documents under the partnering framework. Researcher
analyzed the project performance by assessing the six project goals: safety and security, time,
budget, quality, public perception, minimize operational disruption and have fun. Third, researcher

also developed a process map (Klotz et al., 2009; Lapinski et al., 2006) of the partnering case study



that documents the project performance, key issues, and team interactions and performance during
project delivery. Then a reliability check was performed. Fourth, in order to understand the change
in team interaction throughout the project, researcher performed Social Network Analysis (SNA).
SNA aims at understanding the structure of the organization and the way interactions happened
within that organization. Last, results were evaluated and compared and inferences were drawn to
understand if and how partnering practices affected project performance outcomes in the case

study project.

1.2 Need Statement

The research aims to study a complex construction project where partnering is implemented.
Airport construction is one of the most complex construction due to its large scale and high number
of stakeholders involved. Moreover, it becomes difficult for the airport authorities to carry out an
improvement construction while the airport is fully functional. This is a challenge for both the
owner and the contractors as well. For airport facility owners, construction claims remain common
and cost and schedule overruns occur frequently, particularly for large, complex projects. When
implemented successfully, partnering provides a great opportunity to improve project performance

by improving collaboration among key project stakeholders.

Certain airports have achieved outstanding outcomes from the implementation of collaborative
partnering. Since 2006, San Francisco International Airport (SFO) has completed more than $1.6B
in total installed costs and has experienced no construction claims. They have also optimized the
planning, design and construction process, delivering projects 20-30% below industry average
while simultaneously including internal stakeholders (e.g. Airlines, Concessions, Maintenance and
Operations, etc.) and external stakeholders (e.g. TSA, FAA, Fire, Police, etc.) (Neumayr, 2014).

In 2012, Sacramento International Airport used structured partnering to deliver the $687M “Big



Build” Program, which was delivered $12M under budget and 119 days early without claims

(Reaugh, 2014).

Despite individual outstanding outcomes on specific projects and on a program-level by several
Airports and Departments of Transportation, billions of taxpayer dollars continue to be spent on
construction litigation every year. Aviation construction projects in particular are incredibly
complex. The vast majority of aviation projects rely on multiple funding sources, take place in
highly regulated and secure environments, must allow for ongoing operations where the travelling
public walks adjacent to or through ongoing projects and yet no studies on the implementation of

partnering for aviation projects exist.

To respond to this gap in the literature, this study builds up on recent meta-analytic synthesis of
partnering literature (Mollaoglu et al., 2015; Sparkling, 2014) with the motivation to develop an

evidence-based guide to successful partnering practices for implementation in the aviation sector.

1.3 Research Goals and Objectives

The goals of this study are to: (1) Explore the team dynamics and project progress during the
delivery of an aviation construction project via an in-depth case study; (2) Examine the influence
of the partnering process on team performance, team interactions and project outcomes in this case
study; and (3) Build the foundation for a large-scale future study to develop evidence-based
documents for partnering in construction projects in the aviation industry. Specific objectives of

the study are as follows:

e Develop a process map (Klotz et al., 2009; Lapinski et al., 2006) through qualitative

analysis of the partnering case study of a construction project in the aviation industry that



documents the project performance, key issues, and project goals achieved during project

delivery;

e Using Social Network Analysis (SNA) techniques, graph team interactions in the form of
sociograms on a monthly basis (i.e., time interval for analysis is determined as one month
on this project marked by the occurrence of partnering workshops each month) and
evaluate them to understand if and how team characteristics and team member interactions

change during partnered-project delivery;

e Study project delivery documents and analyze the process map and team interaction models

to understand if and how partnering practices affect:
= The way project teams perform;
= The way individuals interact in project teams; and

= Project performance (e.g., cost, RFIs, schedule, quality) during and at the end of

the project delivery process.

e Compare SNA results with the qualitative analysis results to understand:
= |f changes in SNA and qualitative results of this study show any links, in other
words if the changes in team interactions are associated with the partnering process
interventions (e.g., partnering workshops, team meetings, etc.); and
= Evaluate the links among partnering drivers, team characteristics, and performance

outcomes during partnered-project delivery.

To achieve these objectives, the researcher selected a construction case study of a partnered project
from the aviation industry with the support of the International Partnering Institute (IP1). The main

research question that guides this study is as follows:



“Do project partnering affect team and project performance during AEC project

delivery process? If so, how?”

1.4 Research Scope

The unit of analysis in this research project is a case study which is a partnered aviation project in
the AEC industry. The scope of the case study project was to provide a special safety zone at the
end of the two runways of one of the busiest airports in the United States of America (USA). It
included the installation of Engineered Material Arresting Systems (EMAS) to capture the
aircraft’s landing gear in case it overshoots the runway strip. The project scope also included
relocation of landing lights, navigation systems, and other related equipment. The original budget
was between $ 50-100 million and the original project schedule was about eight months. Within
the scope of this project, partnering session documents, partnering charter, partnering score cards
and weekly project meeting minutes were evaluated and analyzed following methods that include:
content analysis, qualitative analysis, development of process maps (Klotz et al., 2009; Lapinski

et al., 2006) , and social network analysis.

Qualitative analysis helps in producing a systematic categorization of data that can be achieved by
studying the team communication (Krippendorff, 2012; Kassarjian, 1977). Whereas, SNA is a
method that helps to analyze the social structure by studying the interactions and relationships
between the team participants both quantitatively and qualitatively (Hu and Rachera 2008, De
Nooy et al. 2005). This research will examine team and project performance along with
information exchange patterns, frequency and nature of communications among project team
members and stakeholders during project delivery. Qualitative and SNA will be employed to

further refine the data at hand, shed light on the changes in team interaction during project delivery



and explore the links between these changes and partnering practices. Section 1.5 gives the

overview of methods employed for the research.

1.5 Overview of Methods

A visit to the project site of the case study was organized to kick off the research. Researchers
interacted with the team leaders including the owner’s representatives, general contractor,
consultants and partnering facilitators. Researchers conducted the semi-structured interviews in
order to understand the project in a better way. The researchers then collected all the project related

documents of the case study.

Content analysis was performed on the project documents. Then the content was qualitatively
categorized under the partnering framework (Mollaoglu et al., 2015; Sparkling, 2014). First,
process map #1 was developed showing the analysis results of the project documents showing the
evidence for partnering drivers and team characteristics categories throughout the project timeline.
Second, researchers developed a process map #2 that was the limited version of the process map
#1 where only the key issues were reported. Third, process map #3 was developed to illustrate

project performance outcomes.

Following the qualitative analysis, SNA was performed to understand the ties (type of
communication) that occurred between the nodes (people) and helped in better understanding the
flow of information and team interactions within a project network. Teams were categorized under
inter-organizational tiers of operation. Tools used to perform SNA are sociogram, network density,
degree centrality, betweeness, geodesic distance and closeness. Then the results from qualitative

analysis and SNA were compared to conclude with the results.



1.6 Results and Deliverables
Results and deliverables of the research are as follows:

1) Response to the gap in the literature with the motivation to develop an evidence-based

guide to successful partnering practices for implementation in the aviation sector;

2) Understand the implications of partnering in an aviation construction project and show

evidence to if and how the concept of partnering improves project performance;

3) Verified partnering framework and suggested changes (if any) in the partnering

framework; and

4) Future guidance to the use of partnering framework developed through meta-analytical
synthesis of partnering literature in qualitatively analyzing the construction project

documents.

1.7 Reader’s Guide

Chapter-2 talks about the literature review performed for the study. Methods to perform the
research are discussed in Chapter-3 which is then followed by Chapter-4 giving description about
the case study project. Results and comparative analysis is conducted in Chaptet-5. Chapter-6

concludes the research.



Chapter-2. LITERATURE REVIEW

2.1 Introduction

This chapter presents the background and types of partnering in the AEC industry. Through this
literature review, the researcher provides an in-depth study of project partnering and presents the
characteristics of partnering in construction, benefits of partnering, and the barriers to its successful
implementation. This chapter also explains the partnered-project delivery framework (Mollaoglu
etal., 2015; Sparkling, 2014) that is used for the qualitative analysis in this research. The researcher
concludes the literature review section by stating the gaps in the literature and how this research

will help in filling that gap.

2.2 Background

Partnering was born with a perspective to provide better performance. Partnering has occurred in
different forms depending on the type of industry it is associated with. The concept of partnering
was spawn to control project goals such as cost, schedule and quality (Mentzer et al., 2000;
Hagedoorn, 1996; Lambert et al., 1996). Total Quality Management (TQM) gave birth to the

concept of partnering in the construction industry (Army Corps of Engineers, 2010).

Partnering is mostly evident in the form of joint problem solving, resource sharing and information
sharing. Automobile companies such as General Motors (GM) and Toyota incorporated partnering
into their supply chain by collaborating with the suppliers to improve project performance. Project
performance was improved by delivering better quality with improved cost and procedure of
production (Brennan, 1997). However, there are barriers to such collaborations in the form of
mutual trust, initial financial investment and lack of team commitment (Brennan, 1997). Similarly,

partnering is evident in the telecommunication industry in the form of contractually formulated



joint venture. Mostly it is the larger company that develops a contract while dominating the smaller
collaborator. Research and development (R&D) is the main motive for both the companies to agree
for the partnering in the contract. Telecommunication company like Microsoft went under a formulated

contract with a Japanese company Mitsui to develop microprocessors (Hagedoorn, 1996).

Partnering is a defined process that is designed to overcome the cultural, legislative and organizational
barriers at the team level. It encourages teams to work to improve the overall project performance over
their individual performance (Mollaoglu et al., 2014). Partnering may occur at the contractual level
followed by the partnered procurement of other teams into the project. Partnering practices are the
most crucial drivers for the success of any partnered project. Better implementation of partnering
practices helps in overcoming the boundary conditions at cultural, legislative and organizational level.
Better team characteristics and proper implementation of the partnering drivers can improve cost
performance, schedule performance and quality & safety performance. Strategic alliance, public
private partnerships and project partnering are the most common types of partnering evident in any

industry. Section 2.3 gives the overview about the types of partnering.

2.3 Types of Partnering in the AEC Industry

2.3.1 Strategic Alliance

A formal partnership between two participating companies bound together by one or two contracts
can be called as strategic alliance. Usually the partners are not legally bound before a strategic
alliance contract is in place, which restricts them to form an agency or a corporation (Lahdenpera,
2012; Loraine, 1993). Advantages of such ventures are shared risks, shared knowledge,
opportunities for growth, better cost performance, and assistance in overcoming the complexities
associated with large scale projects. Companies prefer to incorporate strategic alliance when they

want access to new technology, to improve R&D, to reduce administrative cost and to learn from
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the partners (Anderson & Polkinghorn, 2011). Such strategies help in diversification that allows
each partner to concentrate on their expertise to achieve competitive advantage. There are
disadvantages when one company has to share its business secrets with another company which
may not want to pursue a contract agreeing to keep those business secrets classified. Partnering
can also create a competitor if the strategic partner grows enough to separate itself from the alliance

and perform alone.

2.3.2 Public Private Partnerships

In public-private partnerships (also called PPPs), the project is funded by the government along
with one or more private sector companies working as a partner for that project. There is increase
in the implementation of public private partnership because this kind of alliance helps state and
local government to set up non-profit organizations to provide government services to the people
(Smith, 2008). It is really important that the partnership is balanced for it to be successful. There
should be continuous involvement from both the parties to maintain the service provided by the

partnership. There are often failures if the partnership is taken lightly (Babiak and Thibault, 2008).

Most of the non-profit organizations have long-term goals to be achieved. Usually, the timeline to
achieve the goals is defined by the governments depending on the election tenures (Ferris and
Williams, 2013). There is a disadvantage when the parties are unable to decide the direction for
the flow of the funding. This might result in project losing its time and resources (Babiak et al,
2008). Communication plays a huge role in the success of such projects. It is mostly a cross-sector
partnership where it cannot be easy to collaborate due to different spoken languages and cultural

differences (Babiak et al, 2008).
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For a successful PPP, there should be a program defining the milestones of the partnerships.
Partnership termination causing issues such as lack of trust and cooperation can be avoided with a
properly drafted agreement between the participants (Bloomfield, 2006). There should be a defined
conflict resolution strategy that should be in the agreement. This results in committed teams for

issue resolution to make project successful.

2.3.3 Project Partnering

Project partnering (also referred to as partnered-projects or partnered-project delivery within this
thesis) can be defined as a commitment of team participants to achieve mutual goals and objectives
(Cl1, 2011). Project partnering can be delivered through design-build, IPD, lean construction, CM
at risk and partnering. Specifically, partnering is carried forward with a neutral facilitator who
conducts workshops. All the project participants who can affect the project performance are
required to attend these workshops. Such workshops act as platform for everyone to discuss their
problems with others. This creates respect for each other’s problems. Workshops allow facilitator

to give feedbacks to the team participants to strengthen the collaboration.

The three main aspects that are discussed during such workshops are: (1) Mutual goals and
objectives; (2) Issue resolution and decision making procedure; and (3) Specifications to gauge
and improve the overall project performance. In short, focus of partnering workshops is to improve
the project performance by strengthening the collaboration amongst all the participants and
stakeholders (Mollaoglu, Sparkling, & Thomas 2015). Therefore, feedbacks via workshops ensure
that a project is actually receiving the advantages of project partnering (Bennett and Peace 2006).
Sections 2.4, 2.5, 2.6 and 2.7 discuss specifically about project partnering in the AEC industry as

the focus of this research study.
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2.4 Project Partnering

Project partnering can be implemented in any design and construction project and under any
contractual arrangement. Partnering helps in resolving the issues without no loss of time and
money. International Partnering Institute (IP1) defines partnering as a tool to keep construction

project ‘on-time, on-budget’ (Dyer, 2014).

2.4.1 Characteristics of Project Partnering

Project partnering is about addressing the common interests of owner, designer and contractor.
Partnering provides safety and quality with minimum re-work while project execution. Partnering
encourages the use of partnering drivers at contractual, procurement and execution level. These
drivers should be implemented with better team characteristics at individual level and team level.
Then the project performance outcome can be defined by gauging cost, schedule, quality and safety

throughout the project timeline.

Procurement drivers like the early involvement of participants in design process, joint contractor
selection and broad partnering teams with prior partnering experience offers successful partnered
project at the procurement level (Eriksson, 2010; Nystrom, 2012; Manley, 2002; Lahdenpera,
2012). Partnering contractual drivers encourage equal power, resource sharing and open books. It
is also required to establish and communicate the conflict resolution strategy in the contract.
Adoption of alternative dispute resolution (ADR) strategy at the contractual level is preferred
(Eriksson, 2010; Nystrom, 2012; Lahdenpera, 2012). Partnering practices identified in the
literature includes value engineering, joint problem solving, benchmarking (monitoring of
partnering), joint project charter, workshops, integrated information sharing system and supply

chain partnering. Inclusion of third party as the facilitator helps in getting unbiased feedback
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during the workshops. Partnering practice like determining clear definition and lines of
responsibilities helps in communicating mutual goals and objectives. Joint project office is a
practice that helps in open communication within all the project participants (Rogge, Griffith, &

Hutchins, 2002).

Team characteristics at the individual level should include promise keeping and positive attitude.
Literature also states that cooperation, mutual trust, team commitment and team work are the team

characteristics at the team level (Black, Akintoye, & Fitsgerald, 2000; Cheng, Li, & Love, 2000).

Factors that measure project performance outcomes are cost, schedule, quality and safety. Reduced
cost, value engineering savings and meeting budget cost targets are attributed to measuring cost
performance. Better productivity, reduced time in delivering the project and meeting scheduled
targets are attributed to measure schedule performance. Increased client satisfaction, better
workmanship, quality improvement, reduced re-work and increased safety performance defines

high quality and safety performance.

2.4.2 A Guide to Project Partnering

In 2014, IPI developed an owner’s guide, ‘On-Time, On-Budget’, to assist owners in setting up
partnering for their construction projects (Dyer, 2014). This guide was prepared based on feedback
from the pioneers in the field who have already implemented partnering successfully for many
years. It provides a matrix for vertical, horizontal, and aviation (i.e., combination of vertical and
horizontal) construction projects defining the methodologies to be followed in AEC projects to
successfully implement partnering throughout project delivery. The matrix considers parameters
such as project value, complexity, political significance and relationships in outlining the required

methodologies to be followed for successful execution of partnering. Level 5 is the most stringent
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while level 1 is the most lenient in following the set of partnering requirements given in the project
matrix. Once the project is classified under a particular level based on the above mentioned
parameters, matrix lists the expected benefits of partnering and the approximate cost to owner to
implement partnering. Matrix also lists the partnering elements that must be implemented in the

project.

2.5 Benefits of Partnering

Not all the benefits of partnering are measurable directly in traditional means of performance. Most
of the benefits, although have mediating effects on performance via team performance, are
unnoticeable. Some of the measurable benefits of partnering can be categorized under cost,
schedule, safety, quality, claims, and job satisfaction (Chan, Chan, Chiang, Tang, Chan, & Ho,
2004; Black et al., 2000; Grajek, Gibson, & Tucker, 2000; Granberg, Dillon, Reynolds, & Boyd,

1999).

Partnering helps in lowering the total project cost by increasing profitability through value
engineering. There is a huge reduction in the number of claims that results in reduced cost and
delays due litigations. Partnering promotes quality by reducing the rework and change orders
which help in cost reduction and reduces derailment of project from its overall schedule (Sparkling,
2014). Open communication also helps in reducing the number of accidents which in turn reduces
the number of hours lost due to such incidents. With minimal or no accidents, partnering also helps
in maintaining high safety rating. Partnering helps in increasing the job satisfaction for all the team

participants by encouraging mutual trust and communication.

All the above mentioned benefits of partnering are the results of partnering practices such as

establishing & clearly communicating conflict resolution strategies, working with win-win
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attitudes, feedback through regular monitoring of partnering process, clear definitions of lines and
responsibilities for the participants, and willingness & openness to share resource among project
participants (Sparkling, 2014). In a nutshell, partnering helps in keeping project on time and within

budget with no claims and utmost job satisfaction (Dyer, 2014).

2.6 Barriers to Partnering

Barriers to partnering can be categorized under four main categories: (1) Organizational/Program
level barriers; (2) Legislative/Governance barriers; (3) Cultural barriers; and, (4) Project team
barriers (Sparkling, 2014; Mollaoglu et al., 2015). The above mentioned categories of barriers are
further classified under: (1) Barriers to adoption of partnering; and, (2) Barriers to partnering
success during project delivery (Sparkling, 2014; Mollaoglu et al., 2015). Table 1 and Table 2
defines the barrier to partnering in the architecture, engineering and construction industry. Table
1 and Table 2 specifically defines the list of barriers to adoption of partnering on project and the

list of barriers to partnering success during project delivery, respectively.

Table 1: Barriers to Adoption of Partnering on Projects (Sparkling, 2014; Mollaoglu et al., 2015)

Organizational/Program e The perception of unfair risk sharing
Level Barriers : :
e Perceived cost of partnering

e People feel that partnering means giving up something

e Not willing to invest time for partnering development

Legislative/Governance e Public project legislation requires award to the lowest bidder
Barriers . . . . .

e Competitive bidding creates an adversarial relationship
e Organizations’ policies provide inadequate support

Cultural Barriers e Misunderstanding of partnering

e Adversarial mentality within the construction industry

e Concerns with over-dependency on others

¢ Open exchange of information among partnering participants
e Past negative relationships with team members
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Table 2: Barriers to Partnering Success during Project Delivery (Sparkling, 2014; Mollaoglu et al., 2015)

Organizational/Program
Level Barriers

Not willing to invest time for partnering development

Cultural Barriers

Open exchange of information among partnering participants
Past negative relationships with team members

Lack of trust among partnering participants

Communication problems between team members

One party committing to partnering process more than other
Cultural differences in negotiation styles

Project Team Related
Barriers

Lack of support from company management

Resistance from project team members

Major partnering organization influencing decisions
Misaligned goals and priorities among companies
Responsibilities tend to overlap among team members

Lack of partnering training workshops early on in the project
Pre-partnering training fades over the course of the project
Parties fear to share too much information outside companies
Companies/Managers inability to relinquish decision-making

2.7 Partnered-Project Delivery Framework

Partnered-project delivery framework used for the qualitative analysis in this research was

developed through an in-depth study on the partnering literature to collect the frequently occurring

measures and outcomes related to the concept of project partnering in construction (Mollaoglu et

al., 2015; Sparkling, 2014). While gathering these measures, researchers could also observe the

emerging categories that resulted in the formation of the partnered project delivery framework.

Categories are as follow:

e Boundary Conditions: These conditions can be cultural, legislative or organizational.

e Drivers: They are partnering features at procurement, contractual and practice level.
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e Team Characteristics: These are the characteristics of participants at team level and

individual level.

e Project Outcomes: These are categorized as project performance outcomes and

organizational outcomes.

The Figure 1 below shows the relationships of the above mentioned partnering framework

categories.

Boundary Conditions / Constraints
= Cultural

= Legislative

= Project and team related

.

PARTNERED PROJECT
l Project Outcomes
Drivers during deliver
g y Team Characteristics Cost
- Contractual . Schedule
= Individuals )
. Procurement Quality
- Teams

- Practice

Safety
Conflict Resolution

Figure 1: Partnered project delivery framework categories and their relationships (Mollaoglu et al., 2015;

Sparkling, 2014)
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2.7.1

Boundary Conditions

Boundary condition is a category that defines the conditions that resists the implementation of

partnering in project delivery. There conditions can be further divided into cultural, legislative and

organizational (Mollaoglu et al., 2015; Sparkling, 2014):

2.7.2

Cultural: Boundary conditions results in the lack of effective communication and dialogue

within the inter-organizational project participants.

Legislative: Factors like stringent public rules & regulations and bureaucratic organizations

become hurdles in partnering.

Organizational: Availability of resources, initial cost of partnering, lack of long term
relationship and staff continuity & availability are identified under organizational boundary

conditions.

Drivers

Drivers is a category that states the factors that are implemented at the procurement, contractual

and practice level to get better project performance outcomes with partnering (Mollaoglu et al.,

2015; Sparkling, 2014):

Procurement: Drivers at the procurement level help adopting partnering practices early in

the project.

Contractual: Partnering drivers incorporated at the contractual level helps in defining

strategy at the early stage through everyone’s consent.

Practices: Partnering practices are workshops, feedback survey, joint project charter, third

party facilitator, joint problem solving,
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2.7.3

Team Characteristics

Team characteristics can be good as well as bad for partnering. Team characteristics affect

boundary conditions and the implementation of the partnering drivers and vice versa. Team

characteristics can be categorized at team level and individual level (Mollaoglu et al., 2015;

Sparkling, 2014):

2.74

Team-Level Characteristics: Mutual trust, team commitment, mutual interest, cooperation,

ego and personality differences can affect the team work considerably.

Individuals’ Characteristics: Unenthusiastic participation can hinder partnering. On the
other hand, positive attitude, integrity, promise keeping and reliability are the positive

characteristics for partnering.

Project Outcomes

Partnering outcomes can be further divided in to project performance outcomes and organizational

outcomes (Mollaoglu et al., 2015; Sparkling, 2014):

Project Performance Outcomes: Performance outcomes can be further divided into cost,
schedule, safety, quality, and conflict resolution. Partnering outcomes are reduced cost,
project on time, increased safety, owner satisfaction and adaption of conflict resolution

strategy.

Organizational Outcomes: Outcomes aims at improved relationships for project
participants and maintaining long-term relationship with enhanced reputation. This results

in better team work with the same participants on the future projects.
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2.8 Summary

The partnering literature presents the evolution of partnering to control cost, schedule and quality
(Army Corps of Engineers, 2010). Partnering was evident in the automobile industry to improve
the quality of supply chain (Brennan, 1997). Whereas, telecommunication industry required
partnerships in R&D in order to share resources and expertise (Hagedoorn, 1996). Strategic
alliance came into existence to get the advantages of sharing risk and knowledge that can help in
overcoming the poor cost performance and large scale complex projects (Anderson et al, 2011).
Public-private partnership was government venture with one or more public entities to support its

non-profit programs for the public welfare.

Project partnering was similar to strategic alliance but also had mutual goals and objectives, issue
resolution process and project performance outcomes defined contractually at the time of team
procurement. Project partnering included IPD, CM at risk, lean construction and partnering. Later
researcher specifically talks about the partnering literature focusing on the characteristics of
partnering including boundary condition, partnering drivers, team characteristics and project
performance outcomes that were defined by the partnered project delivery framework. Literature
also discusses about the benefits of partnering in terms of cost, schedule, safety and quality along
with the barriers to successful partnering (Mollaoglu et al., 2015; Mollaoglu et al., 2015; Sparkling,
2014). Researcher also presented the IPI’s matrix defining the norms for the successful partnering
of vertical, horizontal and aviation construction projects depending on the project scale as a recent

and practice-based guide to project partnering.

The researcher found extensive literature in the field of partnering in construction project delivery.
However, there is a gap in the literature in empirical and rigorous studies for project partnering in

the AEC industry, especially focusing on and documenting its immediate implications, that is: the
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mediating effects on project performance via improvements in team performance. To fill this gap
in the literature, researcher performed an in-depth case study to understand and illustrate if
partnering actually improves the project performance outcomes or not. Researcher also aims to
identify the key factors that are interdependent on each other for the success of a partnered project

delivery.
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Chapter-3. METHODS

3.1 Introduction

This chapter defines research goals and objectives along with the research approach to meet them.
Data collection procedures such as Institutional Review Board (IRB) approval, visit to the case
study site, semi-structured interviews, and access to project documents through information
sharing platform are discussed. This chapter also presents the data analysis procedure such as
content analysis through qualitatively analyzing the project documents, SNA, comparative

analysis and maintaining data quality through reliability check.

3.2 Research Goals and Objectives

The goals of this study are to: (1) Explore the team dynamics and project progress during the
delivery of an aviation construction project via an in-depth case study; (2) Examine the influence
of the partnering process on team performance, team interactions and project outcomes in this case
study; and (3) Build the foundation for a large-scale future study to develop evidence-based
documents for partnering in construction projects in the aviation industry. Specific objectives of

the study are as follows:

e Develop a process map (Klotz et al., 2009; Lapinski et al., 2006) through qualitative
analysis of the partnering case study of a construction project in the aviation industry that
documents the project performance, key issues, and project goals achieved during project

delivery;

e Using SNA techniques, graph team interactions in the form of sociograms on a monthly
basis (i.e., time interval for analysis is determined as one month on this project marked by

the occurrence of partnering workshops each month) and evaluate them to understand if
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and how team characteristics and team member interactions change during partnered-

project delivery;

e Study project delivery documents and analyze the process map and team interaction models

to understand if and how partnering practices affect:
= The way project teams perform;
= The way individuals interact in project teams; and

= Project performance (e.g., cost, RFIs, schedule, quality) during and at the end of

the project delivery process.

e Compare SNA results with the qualitative analysis results to understand:
= If changes in SNA and qualitative results of this study show any correlations. For
example, if the changes in team interactions are associated with the partnering
process interventions (e.g., partnering workshops, team meetings, etc.); and
= Evaluate the correlations among partnering drivers, team characteristics, and

performance outcomes during partnered-project delivery.

To achieve these objectives, the researcher selected a case study of a partnered project from the
aviation industry with the support of the International Partnering Institute (IPI). Figure 2 shows

the overall goals and objectives of the research.
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Figure 2: Proposed Methodology

The main research question that guides this study is as follows:

“Do project partnering affect team and project performance during project

delivery process in aviation construction projects? If so, how?”

3.3 Research Approach

The unit of analysis in this research project is a case study which is a partnered aviation project in

the AEC industry. The scope of the case study project was to provide a special safety zone at the

end of the two runways of one of the busiest airports in the United States of America (USA). It

included the installation of Engineered Material Arresting Systems (EMAS) to capture the

aircraft’s landing gear in case it overshoots the runway strip. The project scope also included

relocation of landing lights, navigation systems, and other related equipment. The original budget

25




was between $ 50-100 million and the original project schedule was about eight months. Within
the scope of this project, partnering session documents, partnering charter, partnering score cards
and weekly project meeting minutes were evaluated and analyzed following methods that include:

content analysis, qualitative analysis, development of process maps, and SNA.
The data coding and analysis were performed via following methods:

e A content analysis was performed on the project documents including partnering session
documents, partnering charter, partnering score cards, and weekly project meeting minutes.
Partnering session documents and partnering charter included project goals, dispute

resolution ladder and partnering maintenance.

e Qualitative analysis was conducted using the categories defined in the partnering
framework (Mollaoglu et al., 2015; Sparkling, 2014). The researcher also categorized
project goals such as, safety and security, time, budget, quality, public perception,
minimize operational disruption and have fun. Project performance was then measured

using the score cards.

e Project documents were analyzed to develop process maps (Klotz et al., 2009; Lapinski et

al., 2006) and explore team dynamics and performance over project delivery.
e A reliability check was done to maintain data quality.

e SNA was performed that helped the researcher further refine the data at hand, shedding
light on the change in team interaction during project delivery; and exploring the

correlations between these changes and partnering practices.
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e Finally the data coded via the steps above were compared to respond to the research
question and develop data collection tool and procedures for future large scale research

project.

3.4 Data Collection

This section presents the data collection procedures followed to conduct this research. Mandatory
procedure such as taking approval from the International Review Board (IRB) is discussed.
Overview of the procedures to conduct interviews and the collection of project documents through

web based sharing platform is also discussed in this section.

3.4.1 Institutional Review Board Approval

Institutional Review Board (IRB) states that the research involving human participation has to
obtain their approval before any data collection starts. Appendix A show the approval letter from
IRB for the research. Two consent forms were also developed for the research. Consent form — A
can be found in Appendix A which specifically asks team participants their permission to collect
and analyze project delivery documents, project meeting minutes and any type of information
exchange among project participants. Consent form — B can also be found in Appendix A which
asks team participants their permission to conduct telephonic interviews where voice may be

recorded.

3.4.2 Site Visit

Case study selection was kicked off by a visit to the selected airport to meet and interact with the
case study project team leaders. The researcher met key project participants during this visit and

conducted a round table meeting with them to define the perimeters of this research study. The
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meeting helped in collecting participant’s perceptions about partnering in the AEC industry and

how it helped in the case study project.

3.4.3 Semi-Structured Interviews

During the site visit, the researcher met the project manager in-person to further learn about the
case study, the parties involved and the timeline of the case study. Researchers also met the major
project participants during this visit, explained about the research and got their verbal consent for
the research. The researcher also conducted phone interviews and email communication with the
key participants as and when required during the analysis of project documents. The objective of
these phone calls and emails was to verify the information gathered in project documents and the
researcher’s interpretation for those. The phone interviews were recorded based on the

participants’ consents.

3.4.4 Project Web-Based Information Sharing Platform for Collection of Key Documents

The researcher was given access to the web-based information sharing platform for the case study
project that was used by the project participants to store partnering session documents, partnering
charter, partnering score cards, and weekly project meeting minutes. The information sharing
system was managed by owner’s representatives and other team participants had password
protected access to this system. Following is the brief description of the project documents

accessed via the project’s web-based information sharing platform and analyzed:

e Partnering charters / Partnering session meeting minutes: Partnering charter was analyzed
to understand the key issues, project goals, dispute resolution ladder, team interactions and
partnering maintenance strategies. Partnering sessions were held monthly where all the

team participants discuss their problems with each other. The main participants of these
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sessions were the executive team members representing the owner and the general
contractor. Also, there were sessions held after these executive’s meeting, where
representatives of all the consultants and subcontractors also joined in along with the
owner’s and general contractor’s representatives. These sessions were facilitated by a third
party facilitator. The purpose of these sessions was to discuss the key issues affecting the
project performance. Participants also discussed the team performance towards achieving
project goals such as safety, security, schedule control, cost control, quality control, good
public perception, minimizing operational disruption, and having fun. These sessions also

helped in getting feedbacks from the facilitators and other team participants as well.

e Partnering score cards: Each key issue and project goal was scored on the scale of 1 to 5,
with 1 being poor and 5 being excellent. Items were scored by the team members and then
the average of these scores was calculated to be the score for that issue. Scores describes
the agreement of team members over an issue. These scores were collected via web based
survey conducted by the partnering facilitator after each monthly partnering sessions and

were given to the teams as a feedback during next month’s partnering session.

e Weekly project meeting minutes: Weekly meetings were held every Wednesday throughout
the project timeline. These meeting minutes were extensively analyzed to understand the

team interactions on weekly basis.

3.5 Data Analysis

This section describes the data analysis procedure. Via the data analysis, researchers tracked key
issues and project goals addressed during project delivery. The researcher measured the practices

followed during project delivery, change in team performance and change in project performance.
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In the end, researcher reported the project outcomes by analyzing the project goals achieved. Data
Analysis was performed using two methods, i.e. Qualitative Analysis and SNA. First, data analysis
was performed via qualitatively analyzing the project documents, i.e. qualitative analysis.
Following qualitative analysis, SNA was performed to understand the team interactions. Data
quality was maintained through reliability check. Then comparative analysis was performed to get

the results.

3.5.1 Qualitative Analysis: Introduction

Qualitative analysis aims at understanding why a decision was made and the effect of that decision
on the project performance. It also aims at understanding the circumstances that led teams to make
that decision. The researcher used the partnering framework (Mollaoglu et al., 2015; Sparkling,
2014) to categorize the key issues, practices and project goals. To accomplish this, the researcher
used the methodology of creating process maps (Klotz et al., 2009; Lapinski et al., 2006) to list
the key issues and practices the occurred over the timeline of the project delivery. Section 3.5.2
present the use of partnering framework in qualitative analysis. Also, section 3.5.3 focuses on the

methodology followed to develop the process maps as a part of the qualitative analysis.

3.5.2 Qualitative Analysis: Use of Partnered-Project Delivery Framework

Recently developed framework (Mollaoglu et al., 2015; Sparkling, 2014) of partnering constructs

were used to conduct qualitative analysis of the collected project documents.

Issues and items in the partnering session documents were categorized according to the partnering
framework (Mollaoglu et al., 2015; Sparkling, 2014) broadly defined under boundary conditions,

partnering drivers, project team characteristics, project outcomes and organizational outcomes.

30



Then based on the relationships of the categories defined in Figure 3, research was limited to

partnering drivers, team characteristics and project outcomes.

PARTNERED PROJECT
l Project Outcomes
Dri during deli
rivers curing cellvery Team Characteristics : cost
] Contractual . Schedule
= Individuals :
= Procurement Quality
= Teams

] Practice Safety

Conflict Resolution

Figure 3: Limited version of Partnering Framework followed in the data analysis (Mollaoglu et al., 2015;
Sparkling, 2014)

The key issues in the meeting minutes of the partnering session documents contained all the
information regarding major communications that took place between all the project teams. There
were problems and agendas which were also discussed during these sessions. Lot of major
information was communicated to the project team members at that time. Particular work items
and their deadlines were also mentioned during these sessions. Key issues discussed during the
sessions of March, April, May, June and July were then scored on the scale of 0 to 5, with 1 being
poor and 5 being excellent. For example, performance of the team on a particular issues was self-
scored by the team members and then the average of these scores was calculated to be the score
for the overall team performance for that particular issue. Scores also describes the agreement of
team members over an issue. These scores were mostly given to the teams during the succeeding
partnering sessions in the form of Score Cards by the facilitator for the partnering sessions. This

process was a part of the practice of giving feedback to the participants.

Figure 4 gives a summary of an example of how an issue was resolved over a period of time.

Identity of the owner, contractor and supplier involved in this issue has not been disclosed.
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15t came up - Partnering Session 4 (April 30t)

Discussion: Inspection of the blocks to be done by
supplier/subcontractor. Supplier/Subcontractor estimated the job
to be at 51.4M originally, and agreed on 51.2M.

Conflict 1: The owner thought the price is to be lowered to $200-
S300K.

Conflict 2: Owner thought its general contractor (GC)s
responsibility to pay for this item and the GC thought it was
owner’s.

Resolution Scenario: Stakeholders will talk within themselves
regarding the high cost for inspection. Owner and GC decided to
take this issue up to a higher level in Supplier/Subcontractor
company along with Stakeholders for negotiation. Owner’s Chief
Operating Officer will contact Supplier/Subcontractor for this.
Owner’s Chief Operating Officer and Owner’s Vice President will
be there in call along with GC.

Discussed during Partnering Session 5 (May 27t)

1. EMAS installation date was fixed.

2. Inspector was supposed to start the inspection of the blocks
and Supplier/Subcontractor was brought into partnership. A sit-
down meeting was proposed with all the
Supplier/Subcontractor’s team members in order to share the
vision and pracess for aligning everyone’s expectation.

3. Inspector will also direct the GC and not only inspect the
blocks.

4. Owner and GC agreed on the credit back for the inspection by
the next partnering session.

Resolved by Partnering Session 6 (June 25%)

Issue Resolved: In this partnering session, it was confirmed that
the issues was completely resolved with credit back for
inspection was processed.

Figure 4: Sample Issue Resolution: Issue of Runway Block Installation

The researcher used Atlas.ti software to categorize such content under the partnering framework.

Figure 5 shows the sample of the content analysis for the partnering drivers. Similarly, content

analysis for team characteristics and project outcomes was also performed.
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Key Issue #3: Clarify Roles and the Responsibilities

Commitments:

3.1 We will develop and use a Communication Plan to help the Team know who to go to for
what answers.

3.2 We will meet (as a big group) and talk about what everyone is doing. We will develop an
Integrated Team Chart/Communication Plan.

Project Manager (Owner’s Communication & Marketing
Representative) officer (Contractor)

Communication & Marketing
officer (Owner’s Representative)

Level 3 Code
ontractual qual power / empowerment DC1
lincentives / Fee / Risk reward / gain & pain share DC2
" Joint specifications DC3
S Resource sharing and open books DC4
(&) Establishment and communication of conflict resolution strategy|DC5
A Partnering Agreement DC6
G IAdopt Alternative Dispute Resolution DC7
[ rocurement [Involvement of participants in design process DP1
= lloint contractor selection DP2
§ [Early involvement of subcontractor DP3
Qac [Broad Partnering Team DP4
A Partnering Experience DP5
“ equalification DP6
© 7‘3 resolution / solving process
0 & esign criteria established early on_ |opra
= ointproblem solving |oprs
s 2 utual goals and objectives communicated |pPr6.
g £2 ffective coordination ' [opr7
g 2 t alternative dispute resolution (ADR) |ppr8.
3 A8 ule man. ton milestones |pero
° 2 hmarking (Monitoring of partnering) |pprio
o ¥ = itment to quality - |pPri1
al ©B R 9 ‘ , ,
2] lection of items for e urement B:iz
S °E" o Joint project charter |opr13
s &3 orkshops e
v c eam building session |pPr15
a =2 ng facilitator [pPri6
N =8 tegrated information systems b.Pr.lZ
x 2= requent meetings |ppris
2 £5 int project office |pPri9
~l a o u chain partnerin |oPr20

Figure 5: Sample Content Analysis using Partnering Framework (Mollaoglu et al., 2015; Sparkling, 2014).
Snapshot is from the Meeting Minutes of Partnering Session 3
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3.5.3 Qualitative Analysis: Development of Process Maps

Process map methodology is capable of analyzing the whole process and not just the part and phase
of the project (Klotz et al., 2009; Lapinski et al., 2006). It is the pictorial way of showing the
process and helps in visualizing the whole process at a glance. Process map helps in showing the
activities and issues that took place throughout the project timeline (Klotz et al., 2009; Lapinski et
al., 2006). Partnering charter & partnering session meeting minutes, weekly meeting minutes, and
project score cards were analyzed to create process maps. First, process map #1 (Figure 6) was
developed showing the analysis results of the project documents showing the evidence for
partnering drivers and team characteristics categories throughout the project timeline. Second, the
researcher developed a process map #2 (Figure 6) that was the limited version of the process map
#1 where only the key issues were reported. Third, process map #3 (Figure 6) was developed to
illustrate project performance outcomes. Full size process maps are attached in Appendix D. Below
are the snapshots of the process maps. Using the results from the process maps, researchers

developed graphs for the comparative analysis.

Following the development of the process maps, the researcher prepared graphs describing the
occurrence of partnering drivers, different team characteristics and project outcomes over the
project timeline. These graphs were then compared to analyze their effects on the project

performance. Chapter-5 presents graphs and their comparative analysis.
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Process Map #3

,,,,,, key issues  project gosls

Figure 6: Snapshots of the Process Map #1, #2 and #3

3.5.4 Social Network Analysis: Introduction

Project team integration and team communication have always been the matter of interest to the
researchers studying the concept of project delivery in the AEC industry (Gultekin et al., 2013).
To improve the quality of project delivery, coordination between the modes of operations,
engineering and construction longitudinally (i.e., across the time) is really important. To achieve
better productivity and quality, team integration between design and construction is really
important (Gultekin et al., 2013). Pocock (1996) measured people interaction and duration of
interaction, and introduced the method as the measure of “the degree of interaction”. The study

helped in measuring the coordination of design and construction process.

In 1934, Moreno introduced a tool for the researcher and named it as Social Network Analysis
(SNA). SNA provides the formal representation of the team interaction through sociograms

(Chinowsky et al., 2008). Social network analysis is a process that helps in understanding the
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factors like formal communication, informal communication, information exchange and exchange
of project technical information longitudinally (Chinowsky et al., 2008). SNA helps in
understanding the ties (type of communication) that occurred between the nodes (people) and helps
in better understanding the flow of information and team interactions within a project network.
Therefore, the researcher chose to perform SNA for studying the change in team interaction

longitudinally for the case study project.

Inter-organizational AEC project teams constitute of complex contractual, organizational, and
hierarchical boundaries which influence how project teams interact, function, and perform.

Mollaoglu-Korkmaz, et al (2014), classified such tiers of operation as (Figure 7):

e Tier 1: Tier 1 includes team members (i.e., majority of the time project managers) from
main project participant teams (e.g., owner, designer, and contractor) that represent their
home organizations within an inter-organizational AEC project team;

e Tier 2: Team members working on the associated inter-organizational AEC project at the
home organizations of Tier 1 representatives; and

e Tier 3: Organizations working on the associated inter-organizational AEC project that are
subcontracted to Tier 2 organizations on the project team (e.g., subcontractors, trades,

consultants, stakeholders).
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A Designer

<> Contractor

Tier 2

Tier 3

Figure 7: Tiers of operation in inter-organizational architectural, engineering, and construction (AEC) project

teams (Mollaoglu- Korkmaz et al. 2014)
Sections 3.5.5 presents the SNA measures used in the research. Section 3.5.6 states the limitations
faced by the researcher in performing SNA. Section 3.5.6 also states the process followed in the

research to perform SNA.

3.5.,5 Social Network Analysis: SNA Measures used in the Research

This sections presents the SNA measures used in this research to analyze the change in team

interaction:

1) Sociogram: Sociograms were developed using monthly time intervals on the case study
project, sociograms assisted in visually representing and studying the tiers of operations in
the project network and the interaction of different project parties (Cross et al. 2002; Cross,

Parker, & Borgatti, 2002). Refer Figure 8.
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2)

3)

4)

5)

"~ Owner’s Team

General

Contractor’s Team ‘

! Construction and Program
Management Team

Figure 8: Sample sociogram illustrating team interactions during April

Network Density: It was calculated by dividing the actual number of interactions by the
total number of possible interactions that happened within a network. Range of the network
density lies between 0 to 1 where 0 describing no interactions at all and 1 describing the
most efficient network (Hanneman and Riddle, 2005; Park, Han, Rojas, Son, & Jung,
2011).

Degree Centrality: It helped in defining the number of incoming and outgoing ties for a
node (e.g., a person, a team, an organization). The higher the number of incoming and
outgoing ties to a node, the higher was the centrality for that node.

Betweeness: It helped in defining the number of nodes that were required to go through
another node to interact with other nodes.

Geodesic Distance: It is a measure used to study the direction of information flow from

one node to another. For example, if A is communicating with B directly, then the geodesic
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distance between nodes A and B is 1. However, if a message from A is communicated to
C via B, then the geodesic distance between nodes A and C is 2 (Hanneman & Riddle,
2005).

6) Closeness: It is a function of geodesic distance and centrality. Nodes with low geodesic
distance and high centrality were found closer to each other. The lower the value for

closeness was, the closer the nodes were to each other.

3.5.6 Social Network Analysis: Limitations and Process

In the documents analyzed, 90% of the issues did not have the names of the individual participants
involved in the interactions. Instead, the documents analyzed listed the teams / organizations that
are called for a task or an action item, in most instances. Therefore, nodes in the SNA of this study

are assigned to:

e Individuals, only when they are clearly identified in the analyzed documents (e.g., the
facilitator); and
e Participating tier members that attended the meeting which the document was analyzed for,

where their team/organization is called out for a task/action item.

The distinction between Tier 1 and 2 members from the same organization in the study coding was
accomplished via following the list of attendees in a given document (i.e., executive meeting
minutes included mostly Tier 1 members and stakeholders, while weekly meeting minutes

included Tier 1-3 members)

Based on the above mentioned limitations and the methodology followed, researcher categorized
the project participants according to the tiers of operation as follows (Refer Appendix B for the

full list of participants):
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1) Tier 1:

2) Tier 2:

3) Tier 3:

Owner’s senior management (O _SM), construction and program management
team’s executives (C_PMI1, C CMI1, S SCI1), contractor team’s executives
(T_GC1) and partnering facilitator (F) are at Tier 1 as they were the members of
the core executive partnering meeting.

These are the representatives from the main project participant organizations.

Team members from home organizations of Tier 1 members such as design and
construction (O_DC), facilities (O_FC), finance and accounting (O_FA) and
airport operation (O_OP).

Similarly their counterparts who were in the construction and program management
team like C PM2, C_CM2 and S_SC2 are also at Tier 2.

Construction managers and superintendents (T_GC2) from the contractor’s home

organization were at Tier 2.

All the stakeholders (P_FA, P_TS, P_FI, P_PO and P_AI) from the owner’s team
are at Tier 3.
S DE3 and S_MT1 are the engineers and inspectors that consult for the
construction and program management organizations; therefore, are at Tier 3 in the
project team.
Sub-contractor T_EC and T_SP for the general contractor are at Tier 3 in the project

team.
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Based on the tiers of operation and the main project participants (e.g., owner, contractor,
construction manager), sociograms were developed (using UCINET software) on a monthly basis.
The interactions were observed at the multi-tiered level of the participating teams and following

methods were used:

e Using the data from the sociograms like geodesic distances and network density, the
researchers compiled data in the form of individual tier’s degree centrality, betweeness
and closeness using UCINET software (Figure 9) (Refer Appendix C to view sociogram
for each month).

e Each sociogram was evaluated using SNA team mechanics measures (e.g., degree
centrality, betweeness & closeness) to detect the change in team characteristics and

interactions.

Following this analysis, results were studied using three different graphs (for each SNA measure)
showing measurements of: (1) Different tiers (e.g., tier 1, tier 2, and tier 3); (2) Project parties
(e.g., owner, stakeholders, consultants, sub-consultants, and trades); and (3) Whole project team.
The graphs were developed on a monthly basis to detect changes that happen over time during
partnered-project delivery. Then the change in team interaction (if any) were compared with the
results of the qualitative analysis where the data was categorized under partnered project delivery

framework.
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Figure 9: Sample sociogram illustrating team interactions along with SNA measures (degree centrality,

betweeness and closeness) during April (Refer Appendix C for sociograms for each month)

3.5.7 Comparative Analyses via Qualitative Methods

Comparative analyses was performed via qualitative methods. Separate graphs were developed
showing the frequency of occurrence of issues categorized under partnering drivers, team
characteristics and project outcome respectively. Then the separate graphs showing the scores of
the key issues falling under these categories were developed. There graphs were compared to each
other. The researcher tracked the peaks and dips in the graphs and tried to identify the factors

affecting such fluctuations for each of the graphs.

Similarly, researchers developed graphs through SNA and compared them to identify the factors
affecting the peaks and dips in those graphs. Lastly, researchers compared the results of SNA with

the results of qualitative analysis.
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3.6 Data Quality
To maintain data quality, the researcher analyzed data in the following six steps:

1. Researcher classified the key issues identified in partnering sessions according to the

partnering framework (Mollaoglu et al., 2015; Sparkling, 2014).

2. Asecond researcher that worked as the primary researcher in the partnered project delivery

framework development then repeated the process in step #1 above independently.

3. The results from the two researchers’ analyses were compared, resulting in approximately

90% agreement.
4. The disagreements were resolved through team discussions for consistent results.
5. A senior researcher checked the final classifications and revisions were made accordingly.

6. Industry feedback was taken on the results of the analysis. Corrections were made

afterwards to finalize the results.

3.7 Summary

Data collection procedures including the IRB review and approval, visit to the case study site,
semi-structured interviews and access to the project information sharing platform were discussed
in this section. Data analysis methods such as the development of process maps and use of
partnered-project delivery framework in qualitative analysis methods; social network analysis; and

data quality measures taken in this research were also presented in this section.
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Chapter-4. CASE STUDY - RUNWAY SAFETY AREA (RSA) IMPROVEMENT

PROJECT

The scope of this project was to provide a special safety zone at the ends of two runways of one

of the busiest airports in the United States. This safety zone included the installation of Engineered

Material Arresting Systems (EMAS) that incorporated honeycombed energy absorbing material to

capture the aircraft’s landing gear in case it overshoots the runway strip. The project scope also

included relocation of landing lights, navigation systems, and other related equipment. The original

budget was between $ 50-100 million and the original project schedule was about eight months.

4.1 Project Timeline

Figure 10 describes the project timeline. The starting and finishing date of the major processes in

the project are shown in the figure. Major event such as runway shutdown, distribution of score

cards, inclusion of partnering, notice to proceed, and project end dates are presented in the figure.

Year

2014

Month

Jan

Feb Mar

Apr

Mayl

Junl Jull Augl Sep

Oct Nov

Dec

Timeline

Notice to proceed

Runway 1L and 1R

Project End

Runway Shutdown for construction

Perfromance score cards (SC) for each month

Project started and partnering came into the project

Figure 10: Timeline indicating the start and end dates of the project

4.2 Team Procurement Method and Payment Terms

The project was funded by Federal Aviation Administration (FAA). Due to FAA’s rules for

contractor selection, a competitive bidding process was followed in team procurement. A joint-

venture formed for this project won the bid. Airport’s team had no prior working experience with
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the winning contractor team. However, design and program support consultant was competitively
selected through request for qualification/proposal (RFQ/P) process and was awarded the contract
in April 2011 to support all RSA projects. Similarly, construction management consultant was
awarded the contract in 2012 for all the RSA projects. Unit cost price payment method was
followed in the project. Figure 11 shows the participants involved in the project. Figure 11 shows

the engagement of these participants in the monthly partnering meetings.

Symbol of
Type of Service participant
Owner Owner .
Stakeholder| Stakeholder .
Program Management Consultant A
Construction Management Consultant A
Scheduling and Project Control| Subconsultant v
Design and Electrical| Subconsultant v
Material Testing| subconsultant v
General Contactor Trades <>
Electrical Contractor Trades O
EMAS Blocks Supplier / Contractor| Trades Q
Partnering Facilitator Consultant 1]
Year 2014
Month Jan Feb Marl Aprl May| Junl Jull Aug| Sep| Oct Nov Dec
Timeline Notice to proceed Project End

Runway 1Land 1R
1 \ J
Runway Shutdown for construction
{ i
Perfron‘mnce scorf cards (S‘C) foreach‘ month

Project started and partnering came into the project

& . %O (@) @ o
Consultant] A /\ A A A
Subconsultant v v v

Tradesk <> @ &
stakeholder]
Partnering Sessions (PS)I PS1-31st PS2-24th PS3- ZSth PS4-30th' PS5- 27th PS6-25th PS7-23rd PSS>Z7thY PS9-23th

Ownerl.

<
i 5B

Partnering
Teams

Figure 11: Timeline indicating the start and end dates of the project
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4.3 Project Partnering Practices and Procedures Followed

Due to the complexity (e.g., high number of stakeholders involved and interference of the
construction with on-going airport operations), tight schedule, intentions of the owner to avoid
litigation despite negative historical data in this area, and high costs involved in the case study, the
airport’s team, representing the owner, opted for adoption of ‘project partnering’ in the delivery
process. Project partnering has been regularly practiced at prior construction projects at this airport.
For example, Phase | of the RSA Improvement Project had an in-house project partnering
facilitator appointed by the airport. Due to the added complexity and higher budget in the Phase 11
project, an external partnering facilitator that the general contractor and the owner jointly agreed

on was brought on board.

The case study project falls under the level 5 category of the vertical project matrix that was earlier
discussed in section 2.4.2. The project was considered very large due to high technical and complex
design and construction. New project relationships included contractor, consultants, and
subcontractor having no prior experience of working with each other in past. As this situation had

high potential for conflict, litigations and claims, the project was considered to be of level 5.
The following project partnering practices were followed in the project:

e Weekly team meetings;

e Inclusion of partnering facilitator and stakeholders;

e Monthly partnering sessions and partnering charter;

e Formation of issue resolution ladder;

e Setting up common project goals;
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Cohabitation (i.e., all teams work in the same trailer on the jobsite including owner
representatives to minimize disruption to the workflow and encourage the ‘open door’

policy in team communication);

Based on the dynamic needs of the project, formation of empowered focused strategic

teams (FAST); and

Respect for each other’s issues and time (i.e., an hourglass was setup in the center of the

conference room table to address the time issue) and effective communication.

The following partnering goals were established during the kick-off partnering session:

Safety & Security: Project will have zero incidents related to construction, operations,
field, electrical and environment;

Schedule: Contract included penalties for late delivery or missed milestones. Contract
also included incentives for early runway opening;

Cost: Teams will complete the project under budget and the contractor will earn their full
incentives and help airport save money;

Quiality: Project will not have any rework and meet all the specification requirements;
Public Perception: No negative press about the project and minimize complaints from
neighbors;

Minimize Operational Disruption; and

Fun: Teams will have fun!

47



Chapter-5. RESULTS

5.1 Qualitative Analysis

As discussed in section 3.5.1, issues and items in the partnering session documents were
categorized according to the partnering framework (Mollaoglu et al., 2015; Sparkling, 2014)
broadly defined under boundary conditions, partnering drivers, project team characteristics, project
outcomes and organizational outcomes. Based on the relationships of the categories defined in

Figure 12, research was limited to partnering drivers, team characteristics and project outcomes.

Separate graphs were developed showing the frequency of occurrence of issues categorized under
partnering drivers, team characteristics and project outcomes respectively. Following that the
separate graphs showing the scores of the key issues falling under these categories were also
developed. These graphs were compared to each other to identify the factors affecting fluctuations

in each graphs.

PARTNERED PROJECT
l Project Outcomes
Drivers during deliver ]
g ¥ Team Characteristics cost
= Contractual . Schedule
- Individuals )
= Procurement Quality
- Teams

. Practice Safety

Conflict Resolution

Figure 12: Limited version of Partnering Framework followed in the data analysis (Mollaoglu et al., 2015;

Sparkling, 2014)
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5.1.1 Drivers

While categorizing issues and items obtained by analyzing partnering session documents,

researcher was able to identify the partnering drivers mentioned in Table 3.

Table 3: Partnering Drivers identified in the Case Study Project

LEVEL 2 LEVEL 3 Code
Contractual Equal power / empowerment DC1
Incentives / Fee / Risk reward / gain & pain share  [DC2
Joint specifications DC3
Resource sharing and open books DC4
Establishment and communication of conflict
resolution strategy DC5
Partnering Agreement DC6
Adopt Alternative Dispute Resolution DC7
Procurement Involvement of participants in design process DP1
Joint contractor selection DP2
Early involvement of subcontractor DP3
Broad Partnering Team DP4
Partnering Experience DP5
Prequalification DP6
Practices Value engineering DPrl
Clear definition and lines of responsibility DPr2
Problem resolution / solving process DPr3
Design criteria established early on DPr4
Joint problem solving DPr5
Mutual goals and objectives communicated DPr6
Effective coordination DPr7
Adopt alternative dispute resolution (ADR) DPr8
Schedule management on milestones DPr9
Benchmarking (Monitoring of partnering) DPrl10
Commitment to quality DPrl1
Selection of items for early procurement DPr12
Joint project charter DPr13
[Workshops DPr14
Team building session DPrl15
Partnering facilitator DPrl16
Integrated information systems DPr17
Frequent meetings DPr18
Joint project office DPr19
Supply chain partnering DPr20
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Based on these categories, graph-A (Figure 13) was developed showing the total occurrences of
partnering drivers during each partnering session conducted on a monthly basis. Each monthly
partnering sessions is named as PS1, PS2, PS3, and so on. This graph was developed using the

information from the process map #1.

Co ntf;actual

TOTAL OCCURRENCE OF PARTNERING DRIVERS

1 I I
I I I
I I I I
1 I | 1 Procurement
| I I I
| I I | I |
0 I 1 [ I 1 I
I I I I I I
1 1 1 [ 1 1 1
January 31 February 24 March 25 April 30 May 27 June 25 July 23 August 27 September 23
DATES FOR THE PARTNERNG SESSIONS
—— Contractual A Partnering Sessions (PS)
e Procurement
e Practice

I

Figure 13: Graph-A, Total occurrences of partnering drivers during each partnering session

Similarly, graph-B (Figure 14) was developed showing the total scores for partnering drivers
during each monthly partnering session. This graph was developed using the information from the

process map #2.
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Figure 14: Graph-B, Total scores for partnering drivers during each partnering session

Among all partnering drivers, partnering practices showed high occurrence and a high total score
during each partnering session. Table 4 shows each item that was scored on the scale of 1 to 5,
with 1 being poor and 5 being excellent. These items were scored by the team members. Scores in
Table 4 are the addition of the scores achieved by all the issues falling under respective level-3
partnering driver. Further, researcher prepared Graph-C (Figure 15) to document the sum of scores

of the level-3 partnering practices during each partnering sessions.

Table 4: Partnering practices classified according to partnering framework

Level-2 Level-3 Mar Apr May Jun Jul
Code |# Occ| Total |# Occ| Total |# Occ| Total |# Occ| Total [# Occ| Total

Partnering \Value engineering DPril 1 3.7

Practices IClear definition and lines of responsibility |DPr2 1 4.0
Problem resolution / solving process DPr3 1 4.0
Design criteria established early on DPr4
loint problem solving DPr5 1 4.1 2 8 3 |13.2
Mutual goals and objectives communicated [DPr6 2 7.6 1 3.9 1 3.8 1 4.2
Effective coordination DPr7 1 4.2
IAdopt alternative dispute resolution (ADR) [DPr8 1 3.0
Schedule management on milestones DPro 1 4.0
Benchmarking DPri0 2 8.3
ICommitment to quality DPri1l 2 7.7

Selection of items for early procurement  |DPrl12

51



Sum of scores of driver practices during each partnering sessions
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Value Clear Problem  Design criteria Joint problem Mutual goals Effective Adopt Schedule  Benchmarking Commitment Selection of
engineering definition and resolution/  established solving and objectives coordination alternative management to quality  items for early
lines of solving early on communicated dispute on milestones procurement
responsibility process resolution
(ADR)
PARTNERING PRACTICES
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Figure 15: Graph-C, Sum of scores of partnering practices (one of the partnering drivers) during each

partnering session

From graph-C (Figure 15), it is evident that among all partnering practices, joint problem solving

showed high occurrence and a high total score during each partnering session.

5.1.2 Team Characteristics

While categorizing issues and items obtained by analyzing partnering session documents,

researcher was able to identify the team characteristics mentioned in Table 5.

Table 5: Team Characteristics identified in the Case Study Project

LEVEL 1 LEVEL 2 LEVEL 3 Code
TEAM Individual Level [Promise keeping TI1
CHARACTERISTICS — -
Positive attitude TI2
Team Level Cooperation TT1
Mutual trust TT2
Team commitment TT3
Commitment to win/win attitude TT4
Teamwork TTS
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Based on these categories, graph-D (Figure 16) was developed showing the total occurrences of
team characteristics during each partnering session. This graph was developed using the

information from the process map #1.
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Figure 16: Graph-D, Total occurrences of team characteristics during each partnering session

Similarly, graph-E (Figure 17) was developed showing the total scores for team characteristics
during each partnering session. This graph was developed using the information from the process

map #2.
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Figure 17: Graph-E, Total scores for team characteristics during each partnering session

The method used in this section to assess team characteristics is limiting because this method is
unable to track changes in the team interaction. In order to understand the change in the team

interaction, the researcher used SNA for the better representation of team characteristics.

5.1.3 Project Performance Outcomes

The researcher was able to identify the project outcomes mentioned in Table 6.
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Table 6: Project Outcomes identified in the Case Study Project

LEVEL 2 LEVEL 3 Code
Cost Value engineering savings PC1
Meeting budget cost targets PC2
Reduced cost PC3
Reduction in monetary PC4
Schedule Meeting schedule targets PS1
Reduce time in delivering the project PS2
Better productivity PS3
Improved construction time PS4
Quality/Safety  [Increased safety performance PQI
Quality Improvement PQ2
Better workmanship PQ3
Improved safety performance PQS5
Reduce re-work PQ6
Increase client satisfaction PQ7

Project outcomes were identified by analyzing the project goals achieved. Based on these

categories, graph-F (Figure 18) was developed to show the total scores for project performance

outcomes and organizational outcomes during each partnering session. This graph was developed

using the information from the process map #3. The highlighted red line in Figure 18 is the average

score line depicting the overall performance of the project using self-scores for each of the project

goals.
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Figure 18: Graph-F, Scores for different project goals during each partnering session showing project

performance outcomes

5.14

Comparative Analysis: Partnering Drivers vs. Team Characteristics

Comparing graph-B (Figure 14) and graph-E (Figure 17), the following observations were made:

1)

2)

3)

4)

Better team characteristics at team level were observed when partnering drivers at
procurement level were highest.

PS5 is the only partnering session where all three partnering drivers (procurement,
contractual, and practices) were observed. Observation of highest team level characteristics
can be attributed to the occurrence of all three partnering drivers in the same partnering
session.

Based on the observations made during PS5, a positive relation between procurement
partnering drivers and team characteristics can be proposed.

It can be seen that when partnering practices were high during PS3, its effect in the form

of high team characteristics could be seen in the succeeding sessions PS5 and PS6.
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5) Similarly, due to low team characteristics observed during PS7, high partnering practices

were incorporated to maintain better team characteristics in the succeeding sessions.

5.1.5 Comparative Analysis: Team Characteristics vs. Project Performance Outcomes
Comparing graph-E (Figure 17) and graph-F (Figure 18), following observations were made:

1) Onan average, project performance has increased during PS5 and PS6 as compared to PS4.
Better team characteristics led to better overall team performance.

2) Performance outcomes in project quality, operational disruption, and public perception
improved with better team characteristics. This shows how project performance outcome
for quality and team outcomes at organizational and individual level are connected to better
team characteristics.

3) Project goals like time, we will have fun, and budget showed improvement during PS6.
This improvement can be attributed to the high team characteristics observed during the
preceding session (PS5). This shows how project performance outcome for schedule and

cost are related to the high team characteristics with a time lapse of at least a month.

5.1.6 Comparative Analysis: Partnering Drivers vs. Project Performance Outcomes
Comparing graph-B (Figure 14) and graph-F (Figure 18), the following observations were made:

1) It can be seen that the graph lines for time and public perception line up with partnering
practices. This shows how project performance outcome for schedule and team outcome
at organizational level correlates with high and low partnering practices.

2) There is a time lapse of almost a month between partnering practices and project goal of
safety and security. This shows that better results for performance outcomes for quality

and safety show up after a month when partnering practices are practiced.
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3) Low performance outcomes for quality and safety can be attributed to low contractual and

procurement drivers.

5.1.7 Summary

This section presents the summary of the results of the qualitative analysis. To perform qualitative
analysis, the researcher used the methodology of creating process maps (Klotz et al., 2009;
Lapinski et al., 2006) to list the key issues and practices the occurred over the timeline of the
project delivery. The process maps helped in developing graphs depicting the occurrences and the
scores of the partnering drivers, team characteristics and project performance outcomes over the

project timeline.

The researcher then performed comparative analysis to compare the effects of the results of use of
partnering drivers on team characteristics, changing team characteristics on project performance
outcomes, and use of partnering drivers on project performance outcomes. It was observed that the
partnering practice of joint problem solving showed the highest occurrence. It was also observed
that in order to achieve better team characteristics over long term of time, it is important to
implement partnering drivers at the time of procurement. The researcher also observed that
implementation of partnering drivers helps in achieving better team characteristics in the

succeeding month.

The researcher while analyzing the effects of better team characteristics on project outcomes,
observed that project performance outcomes for project quality, operational disruption, and public
perception improved with better team characteristics. While comparing the effect of partnering
drivers on project performance outcomes, researcher observed that project performance outcomes

for schedule, cost, safety, and security depends on the implementation of partnering drivers.

58



Even though the researcher was able to identify some team characteristics, it was not possible to
identify the change in team interaction over the period of timeline. Lack of data on the change in
team interaction became a barrier in studying team performance. Therefore, SNA was performed

and its results identified in the following sections were used to understand the team performance.

Team outcome at the organizational level was low during a particular month. It was a result of bad
public perception as there were some complains from the neighbors regarding construction noise.
The issue was taken care in the later month and public perception was good. A local newspaper

journal also quoted, “...a major airfield construction that took place non-eventfully”.

Overall project performance outcomes were high throughout the project timeline except for the
quality. Quality of the project could have been even better if the implementation of even more
partnering practices were included in the contract. An issue related to the inspection and warranty
of the installed EMAS blocks was raised in April end. Teams forgot to account for the money
required for the scope of warranty and inspection. The owner thought that it was included in the
scope of the general contractor’s work package and the general contractor had a perception that
the owner was responsible for this work item. When the supplier of the EMAS blocks was
contacted, the supplier suggested an exorbitant cost for inspection and warranty. To resolve this
issue, the supplier was brought into partnering in May, 2014. Project executives representing
owner, general contractor, and supplier met during the partnering sessions from May onwards to
resolve the issue. Issue was resolved by June end where supplier agreed to lower the price, and
general contractor and owner decided to share the cost of inspection and warranty. If partnering
was properly implemented at the contractual level, supplier would be attending the partnering

sessions from the beginning of the project and this would have prevented the issue.
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5.2 Social Network Analysis

The researcher developed the sociograms showing the team interactions for each month. Using the
data from the sociograms like geodesic distances and network density, the researchers compiled
data in the form of individual tier’s degree centrality, betweeness and closeness using UCINET
software (Refer Appendix C to view sociogram for each month). Results for SNA were then
studied using three different graphs (for each SNA measure) showing measurements of: (1)
Different tier (e.g., tier 1, tier 2, and tier 3); (2) Project parties (e.g., owner, stakeholders,
consultants, sub-consultants, and trades); and (3) Whole project team. The graphs were developed
on a monthly basis to detect changes that happen over time during partnered-project delivery. The
change in team interaction (if any) were then compared with the results of the qualitative analysis

where the data was categorized under the partnered project delivery framework.

5.2.1 Network Density

Graph-G (Figure 19) shows network density of the sociogram for each month. The researcher

made the following observations about the change in team interaction through network density:

1) Network density is seen to be highest in April because runway was shut down and
construction had begun which needed high coordination between all the teams.
2) Network density is also found to be high during August. This can be attributed to the project

controlling process in order to finish the construction and reopen the runways.
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Figure 19: Graph-G, Showing Network Density of Sociogram for each month (Refer Appendix C for

sociograms)

5.2.2 Degree Centrality

Graph-H (Figure 20) shows degree centrality of the sociogram for each month. The researcher

made the following observations about the change in team interaction through degree centrality:

1) In January, tier 1 had the highest degree centrality as compared to other tiers. This was
attributed to the involvement of senior management to kick off the project.

2) Degree centrality of tier 2 was highest followed by tier 1 and tier 3. This shows that tier 2
acted as a bridge between tier 1 and 3.

3) Degree centrality was highest for tier 2, especially from April through August end due to
runway closure and ongoing construction at that time.

4) Degree centrality of the construction manager’s team was high during April and August to

coordinate the construction start and finish, respectively.
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Figure 20: Graph-H, Showing Degree Centrality of individual tiers, individual project teams and overall

project teams (Refer Appendix C for sociograms)
5.2.3 Betweeness

Graph-I (Figure 21) shows betweeness of the sociogram for each month. The researcher made the

following observations about the change in team interaction through betweeness:

1) Tier 2 that mostly comprises of people from general contractor’s team had high
betweeness, especially from April through August due to runway closure and ongoing
construction at that time. This was due to high interactions among operations people on the
field from all teams.

2) High betweeness of the owner’s team can be seen in the end of July. This observation can
be attributed to the task of opening the runway during the beginning of August that needed

a lot of coordination within the owner’s team.
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Figure 21: Graph-1, Showing Betweeness of individual tiers, individual project teams and overall project teams

(Refer Appendix C for sociograms)

5.2.4 Closeness

Graph-J (Figure 22) shows closeness of the sociogram for each month. The researcher made

following observations about the change in team interaction through closeness:

1) InJanuary, tier 1 had the closest nodes as compared to the other tiers. This is attributed to
the involvement of senior management to kick off the project.

2) Tier 2 members had closest of interactions, especially from April through August. This
observation can be attributed to runway closure and construction going on at that time, thus
the high number of and close interactions among tier 2 members that include operation

teams from owner, contractor, and construction manager teams.
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Figure 22: Graph-J, Showing Closeness of individual tiers, individual project teams and overall project teams

(Refer Appendix C for sociograms)

5.2.5 Summary

This section summarizes the results of the SNA. To study the change in the team interactions, SNA
was performed. Results of SNA helped in understanding the performance of the team. Graphs
presenting the change in network density, degree centrality, betweeness, and closeness over the
project timeline were developed. It was observed that network density was highest during the time
when construction began and was completed. It was also observed that the degree centrality of tier
2 was highest as it acted as a bridge between tier 1 and tier 3 for communication. Also, the
betweeness of the tier 2 (general contractor’s team) was highest during the actual construction.
The researcher observed that the closeness for tier 1 (senior management) was high during the

project kick-off. But when the actual construction started, tier 2 was closest to other tiers.

64



5.3 Comparative Analysis of Results

This section outlines the comparative analysis of the results and observations made through

qualitative analysis and SNA to shed light onto relations among:

o Partnering practices (namely drivers in the partnered project delivery framework
(Mollaoglu et al., 2015; Sparkling, 2014) , determined through qualitative analysis;
o Team characteristics, determined via SNA; and

e Project performance outcomes, detected via the change during project delivery.

Changes in time for each of the metric presented above during project delivery of the case study

was measured.

5.3.1 Partnering Drivers, Project Performance Outcomes, Network Density and Degree

Centrality

The researcher made following observations while comparing partnering drivers (Graph-A, Figure
13), project performance outcomes (Graph-F, Figure 18), network density (Graph-G, Figure 19)

and degree centrality (Graph-H, Figure 20):

1) Due to high partnering practices during March, overall degree centrality and network
density were high in April, which resulted in high project performance in May.

2) High degree centrality of the contractor’s team (Tier 2) throughout the project timeline
shows the implementation of partnering practice of open communication. Contractor’s Tier

2 team, people mostly working on the field, was at the center of team communications.
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5.3.2 Partnering Drivers, Performance Outcomes and Betweeness

The researcher made following observations while comparing partnering drivers (Graph-A, Figure

13), project performance outcomes (Graph-F, Figure 18) and betweeness (Graph-I, Figure 21):

1) High partnering practices in the month of March resulted in high betweeness of the
contractor’s team in the following months until construction was completed.

2) High partnering practices in the month of July resulted in high betweeness of the owner’s
team in August in order to coordinate the timely opening of the runways.

3) Tier 2 that mostly comprises of people from general contractor’s team had high
betweeness, especially from April to August end due to runway closure and construction

going on at that time. That also resulted in high project performance during that period.

5.3.3 Partnering Drivers, Project Performance Outcomes and Closeness

The researcher made following observations while comparing partnering drivers (Graph-A, Figure

16), project performance outcomes (Graph-F, Figure 18) and closeness (Graph-J, Figure 22):

1) Due to lowest average geodesic distance of tier 2, its closeness was the least. This
observation is the result of partnering practice of empowering participants in tier 2 to make
decisions.

2) Due to high partnering practices during March end, overall geodesic distance was less in
April, which resulted in high project performance in May.

3) Low closeness of the contractor’s team throughout the project timeline shows the
implementation of partnering practice to involve contractor in close and open

communication.
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5.3.4 Summary

This section summarizes the observations of the comparative analysis of the results of qualitative
analysis and SNA. Due to the high implementation of partnering practices, overall communication
and interaction increased in the succeeding month. Following the increase in the interaction,
project performance was high in the next succeeding month. This observation shows the link
between the implementation of partnering practices, change in the team interaction and project

performance outcomes.

Participants from the Tier-2, i.e. people mostly from the general contractor’s and owner’s team
were at the center of the communication. Tier-2 participants are the people who are actually
working on the field, for example, project engineers, superintendents, resident engineers, project
managers, etc. These people had the highest interaction when construction was going on. Also,
tier-2 participants representing owner had high interaction when construction was about to finish.
Airport operations team (tier-2) were constantly communicating with the general contractor’s team
(at tier-2) to close the construction and open new runways on time. This process helped teams in
opening runways a month prior to the scheduled date. Opening runways before the scheduled date

helped contractor’s team in earning $2 million as incentives.

5.4 Reported Results by the Owner’s Representative

e Safety & Security: Total 130,000 working hours were completed without any accidents
on the job site.

e Schedule: Through partnering, teams were able to open the runways a month before the
scheduled date. Project teams earned the full incentives of $2 Million in total for their

performance in managing the project schedule. Project also had the liquidated damages
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(LD) clause tied to the certain milestones and the late opening of the runways. There
were no LDs assessed at the end of the project.

Cost: Original contract price was $87,429,594 and the cost of the contract was
$95,829,594 due to change orders during the delivery process. Thanks to partnering,
increased cost went down to $95,002,454.06 as the final cost of the project that ended up
saving $827,139.94 for the owner. The final cost of the project went up for about 8.66%
of the original cost. With $2,000,000 as incentives, actual increase in cost was only
$5,527,860.06, i.e. 6.37% only. This shows how partnering helped in bringing down 3%
of the final cost. According to the owner, this is outstanding as both the major runways
were shut down for the construction and project was very complex.

Quality: Involvement of the stakeholders in the partnering meetings helped in
communicating the quality expectations and the goals throughout the projects. This
resulted in no re-work or follow up later on because the stakeholders would be inspecting
the as-built throughout the project timeline.

Public Perception: Airport communication team was very prompt in communicating
with the city officials and public regarding the project schedule, flight pattern changes,
noise or any disruptions throughout the project timeline. This resulted in no
inconvenience and one of the local newspaper quoted, “...a major airfield construction
that took place non-eventfully”.

Minimize Operational Disruption: Airport used a Departure Metering System (DMS)
to avoid runway waiting in long lines for take-off. DMS was first used at JFK Airport for

their 2010 runways construction project.
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e Fun: Teams were asked to report their scores if they had fun or not. Teams were
consistent on the fact that they had fun working together and the project was a great

SUCCESS.

5.5 Recommendation for the Partnering Framework

This section lists the changes in the partnering framework (Mollaoglu et al., 2015; Sparkling, 2014)
that were identified while performing qualitative analysis. The researcher with the help of a senior
researcher and the industry feedback developed a list of suggestions and changes that can be
incorporated in the earlier developed partnering framework. Following that, the primary researcher
who developed the partnering framework (Mollaoglu et al., 2015; Sparkling, 2014) made the

following changes in it:

v Contractual Driver:
e Establishment and communication of conflict resolution strategy: Combined with
conflict identification and resolution strategy.
v Procurement Driver:
e Involvement of participants in design process: Combined with early involvement
of designer / contractor / subcontractor.
v" Practice Drivers:
e Establishing a conflict resolution process: Moved to contractual drivers.
e Previous work experience with other members: Moved to procurement drivers.
v Team Characteristics at Team Level:
e Unity: Combined with integrated team.

e Dedicated team: Combined with individual commitment to team.
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e Teamwork: Combined with integrated team.
v" Project Performance Outcome (Schedule):
e Improved productivity: Combined with better productivity.
v" Project Performance Outcomes (Quality):
e Achieve better safety performance: Combined with improved safety performance.
e Customer needs: Combined with increase client satisfaction.
e Increased customer satisfaction: Combined with increase client satisfaction.
e Increased safety performance: Combined with improved safety performance.

e Safety: Combined with improved safety performance.

Better quality design: Combined with improved design.

The above mentioned changes in the partnering framework were suggested to avoid the repetition
of categories under different names. The suggested changes made the partnering framework even
more reliable tool to perform such studies. Please refer Appendix-E to view the revised version of

the partnering framework (Mollaoglu et al., 2015; Sparkling, 2014).

70



Chapter-6. CONCLUSION AND DISCUSSION

This section states the key factors that led to the smooth and successful implementation of
partnering in the case study project. In the end, section concludes with the discussion and

recommendations for the future research.

6.1 Summary of the Results

This is the first time an empirical rigorous study is performed in a retrospective manner evaluating
the case study data longitudinally during the partnered project delivery. The study also
demonstrates the links among partnering practices, team performance, and project outcomes. This
study also demonstrated the change in team interaction during partnered project delivery.
Researcher noted the high implementation of partnering drivers during practice as compared to the
partnering drivers implemented at contractual and procurement level. It can be inferred that proper
implementation of partnering practices is important for successful partnering. The researcher went
into further detail to identify the partnering practices that were mostly evident during the project
timeline. It was clearly evident that among all partnering practices, joint problem solving showed
high occurrence and high total scores during each partnering session. Following joint problem
solving, researcher also noted the considerable use of the practice of communicating mutual goals

and objectives, benchmarking, and committing to quality.

Analyzing the partnering practices over the project timeline, it is evident that project performance
outcomes for schedule and team outcomes at the organizational level were correlated with the ups
and downs of the partnering practices implemented. Results from the implementation of partnering
practices are evident with a time lapse. For example, better results for performance outcomes for

quality and safety showed up a month after partnering practices were implemented. The researcher
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also noted that there was low performance of quality and safety. This can be attributed to less

partnering drivers at the contractual and procurement level.

Team characteristics at individual as well as at team level were also identified and studied. It was
observed that team characteristics at team level were more prominent and effective as compared
to the ones at the individual level. Cooperation, mutual trust, commitment to win, teamwork and
winning attitude were the team characteristics observed at the team level. Whereas, researcher
could only identify promise keeping and positive attitude as the team characteristics at the

individual level that contributed in successful partnering.

It is well evident from the case study that better team characteristics lead to better team
performance. The researcher also found that project performance outcome for schedule and cost

are related to the high team characteristics, however, with a time lapse of at least a month.

The researcher also studied the changes in the team interactions and compared those changes with
project performance outcomes and partnering practices implemented in the project. It was
observed that implementation of large number of partnering drivers resulted in high degree of
centrality and network density during the succeeding month, which in turn resulted in high project
performance during another succeeding month. Also, due to the implementation of partnering
practice of open communication, contractor’s team (Tier 2) showed high degree centrality and
betweeness. Therefore the average geodesic distance of the contractor’s team (Tier 2) was least.
High implementation of partnering drivers also resulted in low overall geodesic distances in the

team network.
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6.2 Discussions

After analyzing the facts discussed in the section 6.1 and the feedback from the participants during
the closeout session, the research discusses the lessons learned and compares the applied issues

with the theoretical applications suggested by the literature.

For a successful project partnering experience, it is important that all the participants including top
management should be the part of the partnering kick-off partnering session (Beach et al., 2005).
The participants of the case study project also agreed with the fact that partnering kick-off session
at the beginning of the project is essential as it allows all team members to collaboratively recreate

the project so that major milestones and deadlines are achieved within time.

Construction is a challenging industry which is full of conflicts and litigations. This characteristics
of the construction industry can be attributed to high competition and profit associated with the
industry (Drexler Jr. & Larson, 2000). Literature states that to achieve better project delivery in
spite of the adversarial nature of the industry, partnering can be implemented contractually or
philosophically as well (Lahdenpera, 2012; Yeung et al., 2012; Saunders & Mosey, 2005).
However, results of the research suggests that to maintain project quality and safety, inclusion of
as much as partnering drivers in the contract is essential. Also, the use of collaboration at the time

of procurement of other team members will definitely help in maintaining quality selection.

A study conducted by Chan et al., (2003) states that the establishment of conflict and issue
resolution strategies assists in increasing team and project performance outcomes during all phases
of construction. Literature also states that resource sharing and clear definition of lines and
responsibilities helps in communicating mutual goals and objectives (Chan et al., 2003). Similarly,
results of the research showed that proper coordination and cooperation through open

communication and resolving issues at the lowest level was the motto of the teams on the case
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study project. Participants on the project agreed to the fact that FAST (Focused Strategic Teams)
teams, cohabitation strategies and overall partnering plans were the only reasons for the success
of the project. Any call into the main office from the personals deputed on the field were taken as
highest priority and a FAST team was assigned for resolving the issue. Chan et al., (2003) also
states the importance of constant feedback about the team performance should be given to the
participants. Case study project implemented the concept of feedback through score cards. Also,
close-out session was conducted to receive feedbacks from the participants for future
collaborations. Teams also discussed the lessons learned during the project close-out so that the

same can be implemented in future projects while working together.

6.3 Limitations and Recommendation for Future Research

This sections discusses about the limitations for doing this research. Following that, this section

also covers that recommendations for the future research.

6.3.1 Limitations

While performing qualitative analysis, project goals and the key issues were not self-scored for the
initial months of the project. It would have been an added advantage in judging the project
performance through the perspective of the participants. Due to cohabitation, some conversation
was verbal and off the record in the project documents. Therefore research does not incorporate

the practices and incidents that were not recorded in the project documents.

In the documents analyzed for SNA, 90% of the issues did not have the names of the individual
participants involved in the interactions. Instead, the documents analyzed listed the teams /
organizations that are called for a task or an action item, in most instances. Therefore, the

distinction between Tier 1 and 2 members from the same organization in the study coding was
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accomplished via following the list of attendees in a given document (i.e., executive meeting
minutes included mostly Tier 1 members and stakeholders, while weekly meeting minutes

included Tier 1-3 members).

6.3.2 Recommendations for Future Research

The research was restricted to only one case study. For future research it is advised to conduct
research on another partnered project and then compare those results with the results of this
research. This will help in generating a stronger evidence to show how project partnering affects
the project and team performance outcomes. It is suggested to find another partnered construction
project specifically in the aviation industry to compare the effects of partnering on such large scale
public project. Also, there can be a future research comparing the implementation of project

partnering on a large scale public project with a small scale private project.

There should be a research on comparing the project and team performance outcomes of a
partnered construction project and a non-partnered construction project. This will result in a
stronger evidence to answer the research question, i.e. if and how project partnering improves the

project and team performance in the AEC industry.

Future research on documenting the barriers to partnering using a failed partnered construction
project as a case study should be accomplished. The results of the study will help in verifying the

literature on the barriers to partnering (Sparkling, 2014; Mollaoglu et al., 2015).

The research was a retrospective case study, as this research was limited to the project documents
only. It is recommended that aspiring researchers should perform longitudinal study of an on-going
project to better understand the team interactions including informal exchanges of information.

This will result in the development of even more precise sociograms and team interaction models.
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6.4 Concluding Remarks

This research provides an evidence based guide developed based on a partnered construction
project. This research provides an empirical and rigorous study for project partnering in the AEC
industry, especially focusing on and documenting its immediate implications, that is: the mediating

effects on project performance via improvements in team performance.

The research suggests the use of project partnering for large public projects as compared to small
project. The case study project selected for the in-depth case study is from the aviation construction
industry. Aviation construction industry in particular has really complex construction projects with
multiple stakeholders and multiple sources of funding. Project partnering in the aviation industry
helps in bringing all the stakeholders to one single table and lets participants to successfully
communicate their mutual goals and objectives with each other. Analysis of the project documents
of the selected case study project showed how project partnering really affected the project
performance. The researcher found that the implementation of project partnering in large public

projects helps in maintaining good public perception about the project.

The research includes qualitative analysis of the project documents using the partnering framework
(Mollaoglu and Sparkling, 2015; Sparkling, 2014) that was developed through meta-analytical
synthesis of partnering literature. This provides a future guidance to the use of partnering
framework in qualitatively analyzing the construction project documents. The research also
provides a verification to the partnering framework (Mollaoglu and Sparkling, 2015; Sparkling,
2014) and confirms the integrity of the framework for its use in such longitudinal case study

researches in future.

The research includes SNA to study the change in the team interactions by developing sociograms.

Following that, results from qualitative analysis and SNA were compared. Researcher found that
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the potential and effective system of issue resolution and open communication helped case study
project teams in completing project one month prior to the originally scheduled date and well
within budget. It was observed that the partnering practice of joint problem solving showed the
highest occurrence. It was also observed that in order to achieve better team characteristics over
long term of time, it is important to implement partnering drivers at the time of procurement. The
researcher also observed that implementation of partnering drivers helps in achieving better team
characteristics in the succeeding month. The researcher observed that project performance
outcomes for project quality, operational disruption, and public perception improved with better
team characteristics. While the project performance outcomes for schedule, cost, safety, and
security depends on the implementation of partnering drivers. The results of the research showed
the links between the implementation of partnering practices, change in team interaction, and
project performance outcomes. In the end, the researcher combined all the finding and developed

lessons learned and recommendations for the industry.
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Office of Regulatory Affairs
Human Research
Protection Programs

Biomedical & Health
Institutional Review Board
(BIRB)

Community Research
Institutional Review Board
(CRIRB)

Social Science
Behavioral/Education
Institutional Review Board
(SIRB)

Oids Hall
408 West Circle Drive, #207
East Lansin?. MI 43824

(517) 355-2180
Fax: (517} 4324503
Email: 3 su.edu

www.humanresearch.msu.edu

MSU iz an affrmative-action,
eqal-cpportunty emgioyer.

MICHIGAN STATE Initial IRB

U NIWY E RS |k T9Y App“cation
December 16, 2014 Determination
To: Sinem Korkmaz *Exempt*

111-A Human Ecology Building
East Lansing

Re: IRB# x14-1256e Category: EXEMPT 4
Approval Date: December 16, 2014

Title:  Evidence based research for partnening success factors - Phase III: Partnering Case Study
via Social Network and Content Analysis OSP/CGA 140786

The Institutional Review Board has completed their review of your project. Iam pleased to advise
you that vour project has been deemed as exempt in accordance with federal regulations.

This approval is only for part one of this study which constitutes using existing data.

The IRB has found that your research project meets the criteria for exempt status and the cnteria for
the protection of human subjects in exempt research  Under our exempt policy the Principal
Investigator assumnes the responsibilities for the protection of human subjects in this project as
outlined in the assurance letter and exempt educational material. The IRB office has received your
signed assurance for exempt research. A copy of this signed agreement is appended for your
information and records.

Renewals: Exempt protocols do not need to be renewed. If the project is completed. please submit an
Application for Permanent Closure.

Revisions: Exempt protocols do not require revisions. However. if changes are made to a protocol
that may no longer meet the exempt criteria, 2 new mitial application will be required.

Problems: Ifissues should arise during the conduct of the research. such as unanticipated problems,
adverse events, or any problem that may increase the risk to the human subjects and change the
category of review, notify the IRB office promptly. Any complaints from participants regarding the
nisk and benefits of the project must be reported to the IRB.

Follow-up: If your exempt project is not completed and closed after three vears, the IRB office will
contact you regarding the status of the project and to venfy that no changes have occurred that may
affect exempt status.

Please use the IRB number listed above on any forms submitted which relate to this project. or on any
correspondence with the IRB office.

Good Iuck in your research. If we can be of further assistance, please contact us at 317-335-2180 or
via email at IRB@msu.edu Thank you for your cooperation.

Sincerely.

A HMee

SIRB Chair

¢: Shivam Sohani
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MICHIGAN STATE Initial IRB

UNINMNERS ETY App"cation
April 7, 2016 Determination
To:  Sinem Korkmaz *Exempt*

111-A Human Ecology Building
East Lansing

Re: IRB# x14-1256e Category: EXEMPT 2. 7
Approval Date: December 16, 2014

Title:  Evidence based research for partnering success factors - Phase III: Partnering Case Study
via Social Network and Content Analysis OSP/CGA 140786

The Institutional Review Board has completed their review of your project. Iam pleased to advise
you that vour project has been deemed as exempt.

This application involves the use of identifiable data and interviewing subjects.

Ths project has qualified for the demonstration initiative exempt category 7 Research involving
existing sets of identifiable data and pose no more than minimal nisk to subjects and must not contain
any of the following:

o Federal funding or federal traming grants

o Sponsor or other contractual restrictions

o Previous restrictions on data use

o FDA regulated components

o Receipt of an NIH certificate of confidentiality to protect identifiable research data.

o Research subject interactions or interventions (refer them to the "Did you know" document sent
with the letter).

Under our exempt policy the Principal Investigator assumes the responsibilities for the
protection of human subjects in this project as outlined in the assurance letter and exempt
educational matenal. The IRB office has received your signed assurance for exempt research. A copy
of this signed agreement is appended for your information and records.

Renewals: Exempt protocols do not need to be renewed. If the project is completed, please submit an
Application for Permanent Closure.

Revisions: Exempt protocols do not require revisions. However, if changes are made to a protocol
that may no longer meet the exempt criteria, a new mitial application will be required.

Problems: Ifissues should arise during the conduct of the research. such as unanticipated problems.
adverse events, or any problem that may increase the risk to the human subjects and change the
category of review, notify the IRB office promptly. Any complaints from participants regarding the
risk and benefits of the project mmst be reported to the IRB.

Follow-up: If your exempt project is not completed and closed after three vears, the IRB office will
contact you regarding the status of the project and to venify that no changes have occurred that may
affect exempt status.

Please use the IRB number listed above on any forms submitted which relate to this project. or on any
comrespondence with the IRB office.

Good luck in your research. If we can be of further assistance, please contact us at 317-355-2180 or
fiaemslit at IRB@msu.edu Thank vou for vour cooveration.

oA Mo

Harry McGee, MPH
SIRB Chair

c: Shivam Soham
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Consent Form — A: Case Study Team Leaders

The research on “Partnering Case Study via Social Network and Content Analysis™, is been
conducted by Dr. Sinem Mollaoglu (Professor) and Shivam Sohani (Graduate Assistant) in
Construction Management program at Michigan State University. This project is funded by
“International Partnering Institute (IPI)".

The main objective of this research 1s fo develop evidence-based documents on key success factors,
and build the foundations of a longitudinal study of partnering via an in-depth case study. The data
collected will be used to understand the effects of the partnering process on team communication

and collaboration and project performance.

Your participation in this research will be via providing and giving permission for the analysis of
archival case study data. Specifically:

a) Project delivery documents including project performance (e.g. cost, schedule. claims);
b) Project meeting minutes; and

¢) Chain of e-mail communications and information exchanges among project

participants;

All information collected will be kept confidential in the principal investigator’s office and
would only be accessible to the research team involved in this project. The information collected
will only be used to achieve the research objectives as well as for written or oral reports and
published papers. All project participants’ name and other critical information (such as cost,
schedule or any other information as per the discretion of the interviewee) received about the
project will be kept confidential in all public references to this research and your and your
project team members” confidentiality will be maintained to the maximum extent allowable by

law. There are no known risks associated with participation in the study.

As a possible benefit of your participation. you could gain a better understanding about your
project’s overall performance in context to the process of partnering. This research can help in
advancing the partnering process and get it implemented in as many construction projects

possible. Also as a participant we will be glad to share with you a copv of our final report.
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You participation is volunfary i.e.. you may choose not to participate at all, or refuse to
participate in certain procedure or discontinue your participation at any time without
consequences. One copy of this document will be kept together without research records at
Michigan State University for 3 years after the project completion. If at any time you would like
fo discuss questions regarding this research. you may do so by contacting Dr. Sinem Mollaoglu
(Korkmaz) (517-353-3252) or Shivam Sohani (517-580-9362). Also, if you have any questions
or concerns about your roles and rights as a research participant, or would you like fo register a
complaint about this study, you may contact anonymously if you wish to the director of MSU’s
Human Research Protection Program at 517-355-2180 or email at irb@msu edu or regular mail
at 202, Olds Hall. East Lansing. MI- 48824

Research team contacts:

Primary Investigator: Dr. Sinem Mollaoglu (Korkmaz) . Associate Professor. Construction
Management department. 201-D Human Ecology Building, Michigan State University, Office:
517-353-3252. Email: korkmaz@msu.edu

Secondary Investigator: Shivam Sohani, Graduate Student. Construction Management
department. Room no. 105, Human Ecology Building. Michigan State University, Phone: 517-
580-9362.

I voluntarily agree to participate in this study.

Please print your full name Signature Date

I voluntarily agree to participate in this study.

Please print your full name Signature Date
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Consent Form - B

The research on “Partnening Case Study via Social Network and Content Analysis™, will be
conducted by Dr. Sinem Mollaoglu (Professor) and Shivam Sohani (Graduate Assistant) in
Construction Management program at Michigan State University. This project i1s funded by
“International Partnering Institute (IPI)".

The main objective of this research is to develop evidence-based documents on key success factors,
and build the foundations of a longitudinal study of partnering via an in-depth case study. The data
collected will be used to understand the effects of the partnering process on team communication

and collaboration and project performance.

Your participation in this research is in the form of structured interviews that will be voice
recorded and transcribed verbatim later. All information collected through interviews will be
kept confidential in the principal investigator's office and would only be accessible to the
research team involved in this project. The information collected will only be used to achieve the
research objectives as well as for written or oral reports and published papers. Your name and
other critical information (such as cost, schedule or any other information as per the discretion of
the interviewee) received about the project will be kept confidential in all public references to
this research and your confidentiality will be maintained to the maximum extent allowable by
law (unless the interviewee agrees to the inclusion of his/her name and/or professional affiliation
and/or critical project information in the study). There are no known risks associated with

participation in the study.

As a possible benefit of your participation, you could gain a befter understanding about your
project’s overall performance in context to the process of partnering. This research can help in
advancing the partnering process and get it implemented in as many construction projects
possible. Also as a participant we will be glad fo share with you a copy of your (only) interview
and the final report.

You participation is voluntary i.e., you may choose not to participate at all. or refuse to
participate in certain procedure or answer certain questions or discontinue your participation at
any time without consequences. One copy of this document will be kept together without

research records at Michigan State University for 3 vears after the project completion. If at any
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fime you would like to discuss questions regarding this research. you may do so by contacting
Dr. Sinem Mollaoglu (517-353-3252) or Shivam Sohani (517-580-9362). Also, if you have any
questions or concerns about your roles and rights as a research participant. or would you like to
register a complaint about this study, you may contact anonymously if you wish to the director of
MSU’s Human Research Protection Program at 517-355-2180 or email at ib@msuedu or
regular mail at 202. Olds Hall, East Lansing. MI- 48824

Research team contacts:

Primary Investigator: Dr. Sinem Mollaoghu, Assistant Professor. Construction Management
department. 201-D Human Ecology Building, Michigan State University, Office: 517-353-3252.

Secondary Investigator: Shivam Sohani. Graduate Student, Construction Management
department. Room no. 105, Human Ecology Building, Michigan State University. Phone: 517-
580-9362.

I voluntarily agree to participate in this study.

If you decide to participate to this study with the structured interview, yvour consent will be

collected over the phone and be voice recorded.
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Designation

Symbol of the tier
Symbol of Team

Tier

San Francisco International Airport (SFO)

Senior Management

Civil Design Engineer (South)
Civil Design Engineer (North)] O_DC
Electrical Engineer] O_DC

Assistant Engineer] O_DC

Project Manager (North)] O_DC
Project Manager (South)] O_DC
Surveyor] 0O_DC

Survey QA| 0O_DC

Environmental Engineer| O_DC
Civil Engineer] 0O_DC

Engineering] O_DC

Assistant Engineer] O_DC

Resident Inspector #1| O_DC
Resident Inspector #2| O_DC
Construction|] O_DC

Electric Shop Manager| O_DC
Electric Shop Supervisor #1|] O_DC
Electric Shop Supervisor #2| 0O_DC
Pavt & Grounds| O_DC

Risk Management| O_DC

Finance Manager| O_DC

Airport Controller] 0O_DC

Fiscal Manager] O_DC

Safety / Risk] O_DC

Associate Deputy Airport Director] O_OP
Assistant Deputy Director Ops| O_OP
Airfield Ops Manager| O_OP
Airfield Ops Supervisor #1| O_OP
Airfield Ops Supervisor #2| 0O_OP
SMS Manager| O_OP

Partnering Assistant] O_OP
Public Information Officer| O_OP

Design and Construction (ODC)

Owner's Team (O)

o
e
(@]

n
@
=
‘S

©
w

Finance and
Accounting

Operations (OOP)

Figure 23: Snapshot of list of participants
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Designation

Partnering Facilitator

(eI Sub Team

Funding Organization
Lead Planner
Planner| P_FA
Planning Specialist] P_FA
Manager #1| P_FA
Interim Manager| P_FA

Manager #2
Lead Engineer

Transport Security Administration

Representative

Fire Marshall

Representative

Police

Representative m

Airlines

Representative

Stakeholders

P_TS

Owner's Team (O)

P_FI

P_Al

Program Management

Document Control #1

Civil Engineer

Document Control #2| C_PM2 A

Construction Management

Resident Engineer (South)
Resident Engineer (North)| C_CM2

Senior Inspector #2| C_CM2
Oce Engineer| C_CM2

Civil Inspector (Day)] C_CM2
Civil Inspector (Night)
Admin

Senior Inspector #1| C_CM2 A

Scheduling and Project Control

Construction and Program Management (CPM, CCM)

Scheduler|
Estimator| S_SC2
Invoice/Clerk| S_SC2

Construction and Program Management Consultant

Civil Inspector (Day)|] S_SC2
Electrical Inspector (Night)] S_SC2

Senior Office Engineer| S_SC2 A

g [
ks ‘G
S 3
El 51 €
a2l 2
@1
o
Of3
1
2
1
2 (A
1
2

Figure 24: Snapshot of list of participants
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Symbol of the tier
Symbol of Team

Tier

>

c
£ g
el g g
gl 2 8 S
Design and
e = T A Assistant Engineer| S_DE3
q = : _ NAVAID Engineer #1| S_DE3
= : S g NAVAID Engineer #2| s DE3
o ® o Electrical Inspector (Day)] S_DE3
- s © Electrical Inspector (Night)] S_DE3

: Testing QA S_MT1

President] T_GC1

Vice President #1] T_GC1

Vice President #2| T_GC1

Manager #1] T_GC2

Manager #2| T_GC2

Construction Manager| T_GC2

Safety Manager| T_GC2

QC Manager| T_GC2

= Project Manager #1] T_GC2

. Project Manager #2| T_GC2

: Project Engineer #1| T_GC2

o Project Engineer #2| T_GC2

Superintendent #1| T_GC2

: Superintendent #2| T_GC2

g General Superintendent] T_GC2

Electrical Coordinator] T_GC2
Vice President] T_EC

EMAS Consultant| T_SP

Figure 25: Snapshot of list of participants
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SOCIOGRAM OF EACH MONTH
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Figure 26: Sociogram showing team interactions for the month of January
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0 _DC 3 0.333 41
O_FC 1 0.000 43
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P_FA 2 0.000 42
P_TS 1 0.000 45
P_FI 1 0.000 45
P_PO 1 0.000 45
P_Al 1 0.000 45
C_PM1 1 0.000 45
C_PM2 1 0.000 45
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Team

Owner’s Team

Construction
and Program
Management
Team

Figure 27: Sociogram showing team interactions for the month of February
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Figure 28: Sociogram showing team interactions for the month of March
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Figure 29: Sociogram showing team interactions for the month of April
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Figure 30: Sociogram showing team interactions for the month of May
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Figure 31: Sociogram showing team interactions for the month of June
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Figure 32: Sociogram showing team interactions for the month of July
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Figure 33: Sociogram showing team interactions for the month of August
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Figure 34: Sociogram showing team interactions for the month of September

95



APPENDIX D

PROCESS MAPS

96



Keyissuesclassified under partnering framework**

A

Keydatesin project delivery (YEAR 2014)

Partneringdrivers

Team characteritic

Drivers Contractual

Drivers
Procurement (DP)

d@ characteristicsat Team characeristics

Partnering

milestones

nch

DriversPractices(DPr)

atIndividuallevel (T1)

Team level (TT)

A

Punch list

P‘Tv‘;ﬁ"g Notice 1o Runway Construction Runway re- ws:“":’“m Paperwork
_ proceed cosed = stanted [ opencd cose-out
incorporated a— H = was
r E | completed
* “s Last -3
- ' E
- WM#20 | Ed
Wy AW AT AN VR AV, AW (WY AN AN AN [N [20* Aug] / & 5
#2 #3 #4 #5 H6 A H7 #3 HI 10, 11 12 13 14 15 16, Ll wl
n SEPTEMBER OCTOBER
£ s = ] Eoa
B -
ER RE NE B
chk—ni_’fPartnenng P #4 PS5
Session(PS#1) Scores for key
issues -
N~ " Y - - N wV N
Results: Content and Qualitative Analysis of Partnering Charter and Project Meeting Minute Documents Showing Evidence and Number of Occurrence for DRIVER & TEAM Categories of PARTNERED-PROJECT DELIVERY FRAMEWORK I
DCLEqunl power [ Empoatrmant | P —— = | 14 )| pcassin spacicetions [ [ || Dezsncestives 2 P —— | ——— -
— Empwermen of the sonrazar ~ 5l 1952 sarroweg fom the swner e T - implementation of the e on o8 — Fofment Crecen o sctus quentties sn | || - Commitment 10 cantives v sstety et | || - Gwnar concuoa 1o process witnownge ||| - Perineri szreement witn e = sartnaring sgrement Wi covracer
[rm—— DCsFartnering Agresmeat = Commrumion projes mans througn engineering jadgment E—" sare oaniy ey e —— DC7 Asapt Atternztive Dispete Resolution D7 Adapt Atterostivs Dispets Resivtion
~ ioceatives for being oa smede — Fartmarig sgeement witn contrecior aonsrant inonoan nine swaive s DCsPertuering Agreement oseartaering agresmen: Dospartsering agreement G5 Pertaering Agreement ~ Comtract anmurages the szogtion of ADA | || - Comtrat enzmurages tne szogtion of ADR
DCtReszurce sharing anz spen moses DCT Asopt Amernative Disprte Resoition ing Agreement = Partnering agreement with contractor — Partnaring azreemant with sziractar — Partnering azreement with covtractar ~ Farinaring azveement with ceeriracior
— Procesz for gty tace - Comtract encourszsa the acoption of AR ~ Partrarg apremat Wit mtracor BT Adapt Atterestive Dispete Resoistion D7 Adapt Alternstive Dispets Resdiution D7 Adapt Aterostive Dispete Resoiution 07 Adopt Altermstive Dispste Ressistion
= iaton of 007 asopt fve Dipute Resaietion - Contrac: ancourages e sasption 22 608 | || Contrec enmurnges tne sdomtion ot 408 | |[ - Comtract enmurages e szontion ot 408 | || = comtract encmurazen tne ssoption = 408
afict rezzieton — Comtract encourages the scoption of ATE
— 24450ur communication
505 Partnering Agreement
~ Partnering cgreement with contrscior
DC7 asspt Arerastive Dispite Ressetion
- Comtract anzmurazes e szogtion ot ADR
DPd-brosd Fartoering Teams & contractor seection [ p——— 2! | [ ——— - [ — DRssross Partnering Tesms |~ | Pre——— 3 DRsBrosa Pertsering Teams =¥ | P ———
— a0 tiars of w0 tme tesms arians parmaring = & camaany 1 Ba fmizen s — a tiers — antiers were zseed 1 v ||| -enses — Al tiers of £ the teems atiend partnering — 0l iers of 20 the tmeems — antiars
masingr azzmeean/sa e mestogs meatogs Tt mestings mestings mestings mestings
= [ T —— CFi-Earty imvolvement of

DR Partaering Experienat
— Comsurtznts o the owner were previousty
ivatves in partrering with the owmer
DPEFrequaiiication

~ Competitie siading based on pre-
quaiiication, tor tna seiection of comtractar

- & company to e fnalzed ax
‘suncontractor/spiier
DPd-Srosd ring T

= i tiers of 2 the e sttend parinering
mestings

= Stake hoiders wers =sued to sttend wesky
mesting minutes

oesEroen L
~ A Tiers of 20 T et atiend paninering

subcperactors in FAST tesms
TIzMutusl trst

- Just Go ATTTuCE WAROUT PaDET WO, S0
e

TT4Commitment to winjwin sttitsse

— Pasitirs stttuse towards gettng meEntives

TT3Tesm commitmest

~ ot et mestner Getsy the project
TTSTesmmars.

- Fast teams were in scion

Oers-isimt throizn e eer ~ Froject Manszers were schised to take rest
~ Proczss to ciste quintity takeofs wes | (| Der3-Protiem resotution process - Figuring out 2 wey to mimimice project starnatiie saputs resstion 0 #v0ia Burrean = Moy partraring martar
) ~ Frasing pian for st oz e - - e reprrng e reazosa i o — Suncey wors: 1o be sensitive 10 time 1o nt
DPra1 Commitmest ta qualty DErsscacie massgemant oo misstanes Dré-tistest gosts commesicsted Ergreeren maneris arrestng sy (gves] | || mumea mepsoze ~ Monmaiy partnering wortsnops and
— Cecting et i r—— — Paozie win agree on 5% surety to maen sapmant Drislant project herter maintensece pien
DPISoint project charter ceges o proje sess Dri3lant project sharter — Wiy partnering charter -
— et pararing cenr DPriz Setection of ems for sry — Farinering inweekly mestings ~ Moty partrering charter DPrewanamop - Faciiteter feciitated e parinerig
) DPrTEftzctve csaramation = Wiy parirating wotisoss 203 sesions
— Mortnly partnarig werksnoze = = Nesd to ool promrement — Simuiste May 7t ey cosure by gog | | | - Momtney pertrering womtsnops sna ieae D Der174ntegrated informtion system
maintenance. pisn - Cpuentities tobe cecien 0 the rumey for diry rn mnesae g oErisartnaring ~ Common oniine pratorm was crestes
DPr5Team buising sesson DBt project charter DersScnesuie on milestone ing raciiterar — Frcitme e tas e paerer S
— Fast tesms were eveiopes - Momtniy partnering charter = Msy 17° sneause coordinates ~ Faciiitator feciitzted the pertrenng sessions. — Weekiy meetings were organized
- Facitator raciftanes tme parmering semsions ||| - Mentedy partnerig warkzrops s = Wity partnaring snertar DFri7integrated information system ~ Commen, aniie pistterm was cested — Comemon onsite treiier tor toe teses on site
DPra7astegrates istormation ystem meintensece pian = Comeman, niee st was crestes i
— Comman aniine pieTorm wes crestes 2 — Moty partnering worishops eed mestings = Wesiy mestings were organized
mestings - R tetar fac tated e parirarng aintenance e — eser, mastngs ware erpenizen Derasn project otfice
— Weetiy mectings were argenizes e . DPrasicint projen atfice — Comemn onsite trber tor tne tesems on se
DFrsiomt project office Driperagraten formstion fystam - Faciitatar raciitates e partrarig — Commen, nsite traiier tor tne teses o ste | || DPr20Seppiy cumim
= Common arsite traiierfor the tesms on site | |{ - Comman omine gatrorm was restes sesions wasoroget eto pertnaring
mastg DEriTeragrates formation fystem
- Weeey mastngs wee ergrnzed ~ Commen, anie pister was cested
DPrislont projet ofticz marteg
- Comemen ansite traies for e tezems on site ||| = Weeiiy mestings were organizes
DErisiant project affice
— Commen ansite traier for tne tess on 5e
7
e — =
~ hgpurtment of person o terect with
Fress/iecis
TR Fastve stitede
— Just @0 Attituse without paper work, #30%
e
. "4 5 . 11 . 1 12 - 12
THLosperstion %4l Trrcosperstion “i| | TreTeem cammitment R T ——— i | o Rr—p— = | E— =
zmzennn Tz ~ Mzt ozerstions by mstaeeg ~ Pzopie will agres on S0% surety to metan || | - mplementztion of the e anjen ~ Verssl sgrzements tose wrttenznd - Eiectriz wark swordmatin
Seety v sanur resotion oy sddng e erojez sesd traign aogenrg Lsgment e

T3 Team
- Verosl azeements tooe writhen and

- Commitmat to mansge marine wotk

97

abjectives commasicxted
= Fence Removal issue o o resoned By
aurust 257

~ Paperwors Sopeout witn £500 maes

massgement on misestase
~ Furch st tn b compieted 5y Septemner
E-al

~ Signs mna otner ftems 1o0e competes oy
September 307

 Seswall o be compitzs by September 307
DPrizdsint project charter

Mollzoghy
., and Sparkiing, A.
2015). *4 Meto- Ar\.'y(L

and Construction industry ®

Iichizan Stste Univers,
for the Intemations
Institute, 57 pages.

ty, Report

LEGEND:

MILESTONES

FARTHERING
SESSICNS [F5)

]

N

SCORE CARDS
[ —

DRIVERS CONTRACTUAL D}

DRIVERS PROCUREMENT [0F)

catagory

Froject Teams
WESY LEFTRIGS

Q=

TEAM caracte:

o =t INDIVIDUAL et [T}

TEAM marsceristics 2t TEAM weven (TT)

Fartnering

(*) Each item was scored on
the scale of 110 5, with 1 being
poor and 5 being excelent.
Items were scored by the team
members and then the
average of these scores was
cakuiated 1o be the score for
hat issue. Scores describes the
agreement of team members

over an issue.

v,
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Figure 36: Process Map #2 - Limited version of Process Map #1 where only key issues scored by team members were reported on
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Figure 37: Process Map #3 - lllustrating total occurrence of driver and team characteristics categories and total scores form Process Map #2 & project performance outcomes reported based on partnering
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Table 7: Elements of CULTURAL Boundary Conditions & Frequency of Their Reporting in Our Database of
Partnering Studies (Mollaoglu et al., 2015; Sparkling, 2014)

Effective communication
Open communications 16

Poor understanding of the concept
Commitment to continuous improvement
Good cultural fit

Acting consistent with objectives
Creativity and innovation

Long-term commitment

Respect and appreciation of the system
Competent

Past negative experience

Concerns about opportunistic behavior
Flexibility to change

Questioning attitudes

Conservative industry culture inhibits changes (status quo)
Failure to compromise

Learning climate

Low commitment of partners
Cooperative skills

Low-bid mentality

Attitude towards micromanagement
Quick decision making

Relationships are effectively managed
Attitude towards committing extra resources

Rl R RRRNN N W ww w S S S oo

TOTAL 100
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Table 8: Elements of LEGISLATIVE Boundary Conditions & Frequency of Their Reporting in Our Database
of Partnering Studies (Mollaoglu et al., 2015; Sparkling, 2014)

# of Times

LEGISLATIVE Boundary Conditions and Constraints e
Identified

Bureaucratic public client organization
Stringent public rules, regulations and laws

4
Need to avoid allegations of corruption 2
Public sector accountability concerns 2
Commercial pressures compromises partnering attitude 1
1
1
1

Flexibility restricted by bidding approach
Local labor and community benefits
Public sentiments

TOTAL 18

Table 9: Elements of ORGANIZATIONAL Boundary Conditions & Frequency of Their Reporting in Our
Database of Partnering Studies (Mollaoglu et al., 2015; Sparkling, 2014)

# of Times
Identified

Financial security/stability 9
Availability of resources

High cost to adopt partnering

Long-term relationships

Owner capacity and organization

Long-term business strategy

Company wide acceptance

Client initiatives in relational contracting practices
Familiarity with relational contracting approach
Strategic benefits unclear

Client only has occasional need for project development
Staff continuity and availability

ORGANIZATIONAL Boundary Conditions and Constraints

RPN DN DN DNW W w o o

TOTAL

o
\'
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Table 10: Elements of PROJECT Boundary Conditions & Frequency of Their Reporting in Our Database of
Partnering Studies (Mollaoglu et al., 2015; Sparkling, 2014)

Top management commitment/support 22
Contract size or appropriate project size
Time required to develop

Total cost perspective

Empowerment in client's representatives
Long-term perspective

Project type conducive to partnering
Project duration

Funding plan

RPN WWw s~ oO

TOTAL

B
(00]
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Table 11: Elements of CONTRACTUAL Drivers during Partnered Project Delivery & Frequency of Their

Reporting in Our Database of Partnering Studies (Mollaoglu et al., 2015; Sparkling, 2014)

Incentives / Fees / risk-reward/ gainshare-painshare
Contract language and form of contract 12
Conflict identification and resolution strategy established 9
Shared Equity 7
Partnering agreement 6
Equal power/empowerment 6
Adopt Alternative Dispute Resolutions (ADR) 4
Incompatible organizational cultures 3
Equality among partnering participants 2
Fair profit assumptions 2
Joint specifications 2
Provisions for continuous improvement 2
Risk allocation 2
Resource sharing and open books 2
Reliable cost data 1
Shared resources 1
Standardized resources 1
TOTAL 76

Table 12: Elements of PROCUREMENT RELATED Drivers during Partnered Project Delivery & Frequency
of Their Reporting in Our Database of Partnering Studies (Mollaoglu et al., 2015; Sparkling, 2014)

Early involvement of designer / contractor / subcontractors 13

Partnering experience

Previous work experience with other members
Technical expertise

Formation at design stage

Joint contractor selection

Prequalification

Broad partnering team

Limited bid invitations

NN W W s~ OO O ©

TOTAL

RN
~
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Table 13: Elements of PRACTICES to Drive Partnered Project Delivery & Frequency of Their Reporting in
Our Database of Partnering Studies (Mollaoglu et al., 2015; Sparkling, 2014)

Workshops 22
Mutual goals and objectives communicated 14
Regular monitoring of partnering process (Benchmarking) 12
Clear and Compatible goals 11
Team building session 11
Free flow of information 10

Facilitator / Partnering champion / Neutral third party
Integrated information systems and use of technology
Clear definition and lines of responsibility
Problem-solving process

More frequent meetings

Joint project charter

Reputation

Common vision

Commitment to quality

High ethical standards

Align relationships with objectives
Effective coordination

Design criteria established early on

Value engineering

Joint problem solving

Joint project office

Supply chain partnering

Target cost set early

Lack of common goals

Supervision and management characteristics
Closer links between demand/supply

Cost driven

Design / supplier based onsite

Detailed plan for operating critical path
Early implementation

Education and training

Effective process for change orders

Holding design information in common
Joint business planning
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Table 13 (cont’d)

PRACTICES to Drive Partnered Project Delivery # of T_|r_nes

Identified
Manpower development 1
Schedule management on milestones 1
Selection of items for early procurement 1
Strategy for checking resources / facilities 1
Work processes established to achieve discipline and goals 1

TOTAL 156
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Table 14: Elements of INDIVIDUAL Characteristics during Partnered Project Delivery & Frequency of Their
Reporting in Our Database of Partnering Studies (Mollaoglu et al., 2015; Sparkling, 2014)

INDIVIDUAL CHARACTERISTICS # of Times

Identified
Maintaining positive attitudes 6
Working with integrity 2
Unenthusiastic participation 2
Promise-keeping 1
Perceived satisfaction of partners' expectations 1
Reliability 1
TOTAL 13

Table 15: Elements of TEAM Characteristics during Partnered Project Delivery & Frequency of Their

Reporting in Our Database of Partnering Studies (Mollaoglu et al., 2015; Sparkling, 2014)

TEAM CHARACTERISTICS ‘ b s

Mutual trust within project teams 24
Individual commitment to team 15
Integrated project team 11
Committed to partnering process 7
Commitment to win/win attitude 5
Mutual interests S
Honesty 4
Inter-personal/cultural clash 2
Timely responsiveness 2
Cooperation 1
Ego/personality indifference 1
Fear of unknown 1

TOTAL 78

107



Table 16: Elements of COST PERFORMANCE as a Project Outcome Measure & Frequency of Their
Reporting in Our Database of Partnering Studies (Mollaoglu et al., 2015; Sparkling, 2014)

# of Times

COST PERFORMANCE Identified

-
o

Cost targets met

Improved cost savings

Reduced additional expenses

Claims cost reduced as percent of original cost

Increased opportunity for innovation (Cost Savings)

Cost growth per change order

Liquidated damage cost as percent of total cost

Reduce total project cost

Reduced cost

Reduced paperwork

Change order cost

Dispute cost percent of original cost

Improve cost savings for client

Liquidated damage cost as percent of change order

Maximize resource utilization

Number of change orders

Percent cost growth per change order

Percent of projects with deducts

Percent of projects with liquidated damages

Reduce cost of changing partner in project

Reduce public client's admin burden

Reduced admin cost - defensive case building
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Value engineering savings
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|

TOTAL
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Table 17: Elements of SCHEDULE PERFORMANCE as a Project Outcome Measure & Frequency of Their
Reporting in Our Database of Partnering Studies (Mollaoglu et al., 2015; Sparkling, 2014)

SCHEDULE PERFORMANCE T(;)JnTti'][i';eds

Schedule targets met 12
Reduced time in delivering the project 6
Better productivity 6
Project schedule growth 4
Time variance 3
Improved construction time 2
Integrated solutions to improve efficiency 2
Liquidated damage percent of total contract days 2
Percent of additional days granted 2
Time 1

TOTAL 40

Table 18: Elements of QUALITY/SAFETY PERFORMANCE as a Project Outcome Measure & Frequency of
Their Reporting in Our Database of Partnering Studies (Mollaoglu et al., 2015; Sparkling, 2014)

# of Times
Identified

QUALITY / SAFETY PERFORMANCE

'_\
o

Improved the quality of project

Increased client and/or end-user satisfaction
Improved safety performance

Reduced environmental issues and/or complaints
Reduce wasted work or re-work

Improved design

Improve non-conformance reports

Incident rate

Quality improvements

Better workmanship

Design cycle reductions

Improve collaboration in design

Reduced engineering rework

Reduced variations
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Table 19: Elements of CONFLICT RESOLUTION PERFORMANCE as a Project Outcome Measure &
Frequency of Their Reporting in Our Database of Partnering Studies (Mollaoglu et al., 2015; Sparkling, 2014)

CONFLICT RESOLUTION PERFORMANCE # of Times
Identified
Reduced disputes 10

Improved resolution of claims and issues

Reduced litigation

Reduced risk exposure

Reduction in monetary claims

7
7
Improved conflict resolution strategies 3
3
1
1

Reduced time to resolve claims

TOTAL 32
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Table 20: Elements of Organizational Performance relating to INDIVIDUALS - TEAMS & Frequency of Their
Reporting in Our Database of Partnering Studies (Mollaoglu et al., 2015; Sparkling, 2014)

Improved relationship for project participants
Long-term trust 10
Improved communications

Continuous improvement increased

Win-win attitude

Less adversarial relationship

Better teamwork

Joint satisfaction for project participants

More flexibility to changes

Better decision making

Decrease micromanagement

Improved administration

Increased involvement of user and end customer

Increased equality and fairness

Increased openness and honesty

Increased participation

Increased subcontractor contributions to innovation and problem solving
Increased support for innovation and improvements

Improved commitment

Lower level decision making
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Table 21: Elements of Organizational Performance relating to ORGANIZATIONS & Frequency of Their

Reporting in Our Database of Partnering Studies (Mollaoglu et al., 2015; Sparkling, 2014)

Improved profit margins
Enhance organization's reputation in industry
Improved corporate culture

Opportunity to continuously access additional projects
Build closer relationships with parties

Achieve continuity with prior developments
Improve organization's competency

Improve long-term competitive advantage

Seize new market opportunities

Shared risk

Respond to collaborative culture

Facilitate creative and innovative approaches
Increase bidding advantage

Increased market share

Obtain support of partner's expertise and knowledge
Respond to competitors' actions

Respond to technology changes

Technical performance

Assure financing

Good public relations

Greater certainty to the contractor

Improve social responsibilities

Improved life-cycle cash flow

Individuals' job satisfaction

Meet local government/trade/project requirements
Serve core customers
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