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Benefits of using Lean IPD as a Strategy for Better Project
Management? 2

Saimon Satyanathan

ABSTRACT

The construction industry sees tremendous potential to improve the effectiveness and
performance of projects. Thus, there is much wisdom in adopting Lean IPD which offers lean
principles and a focus on collaboration and work flow reliability. In this paper, the benefits and
restrictions experienced by participants in implementing Lean IPD are analysed. The paper
eventually focuses on demonstrating that Lean IPD provides a better approach much effective
towards Project Management.

The author will identify various project delivery methods including Lean IPD and then make a
comparative study using the Multi-Attribute Decision-Making (MADM) analysis to illustrate the
coherence with respect to some attributes. Further utilising these attributes and some selection
criteria, the best possible alternative for businesses to consider for their project strategies is
convincingly proved to be Lean IPD.

Keywords: Integrated Project Delivery (IPD), Lean Management, Lean IPD, Project
Management, Business Strategy, Collaborative Contracting, Trust based Collaboration

INTRODUCTION

Motivation: A 2017 McKinsey study about capital-intensive Infrastructure Projects reported that only
2% of construction projects worldwide are completed and delivered within the estimated time and
budget frames and to the satisfaction of all stakeholders!®> Why do we still continue to see this unsettling
lack of positive results, and such bad Project Management outcomes?

1 Editor’'s note: Student papers are authored by graduate or undergraduate students based on coursework at
accredited universities or training programs. This paper was prepared for the course “International Contract
Management” facilitated by Dr Paul D. Giammalvo of PT Mitratata Citragraha, Jakarta, Indonesia as an Adjunct
Professor under contract to SKEMA Business School for the program Master of Science in Project and Programme
Management and Business Development. http://www.skema.edu/programmes/masters-of-science. For more
information on this global program (Lille and Paris in France; Belo Horizonte in Brazil), contact Dr Paul Gardiner,
Global Programme Director, at paul.gardiner@skema.edu.

2 How to cite this paper: Satyanathan, S. (2019). Benefits of using Lean IPD as a Strategy for Better Project
Management, PM World Journal, Vol. VIII, Issue | (January).

3 Banaszak, J., Palter, R., Parsons, M. (2017). Stopping the insanity: Three ways to improve contractor-owner
relationships on capital projects. Voices on Infrastructure: McKinsey & Company. (p. 8-12).
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One way to see a feasible answer to this issue is by adopting Integrated Project Delivery (IPD) in
combination with a Lean approach to be executed as a part of the Business Strategy itself.

The AlA’s Centre for Integrated Practice (CIP) defines Integrated Project Delivery (IPD) as:

“IPD is a method of project delivery distinguished by a contractual arrangement among a
minimum of owner, constructor and design professional that aligns business interests of all
parties.”*

It contains the following contractual and behavioural principles:

Principles of IPD
Key Participants Implementation
Mutual Respect and Trust Shared Risks and Rewards
Collaborative Innovation and Decision Making] Early Involvement of Key Participants
Early Involvement of Key Participants Early Goal Definition
Open Communication Intensified Planning
Multiparty Agreement Organization and Leadership

Table 1: Principles of IPD?

According to the Guild of Project Controls Compendium and References (GPCCaR), “IPD is a
unique collaboration of people, systems, business structures and practices as a method that
utilises the best skills of all participants to achieve the result, increase value to the owner,
minimise waste, and maximise efficiency throughout all stages of project management, which
can be distinguished into 8 main Phases as mentioned below:

= Conceptualization

= (Criteria Design

= Detailed Designing

= |mplementation Documentation
= Agency Review

=  Buyout

= Construction

» Closeout”®

This project delivery method was formulated just about two decades back. The objective of such a
venture is to increase value (efficiency in terms of cost-time-quality-stakeholder and customer
satisfaction factors) and reduce waste while ensuring that productivity improves.

4 Cohen, J. (2010). Integrated Project Experiences in Collaboration: On the Path to IPD Delivery: Case (January) 4.
5 Fish, A. (2011). IPD - The obstacles of Implementation, 9.

6 Integrated Project Delivery (IPD) | Project Controls - planning, scheduling, cost management and forensic
analysis (Planning Planet). (n.d.), 12.6.3.2.
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When continued to apply the Lean Principles to maintain focus on Customer Value, Streamlined
Processes and Continuous Improvement, we can also approach all IPD Projects for waste
elimination.” & [A huge opportunity: Figure A (Appendix) shows that only around 19% time is currently
spent on lean execution.’]

A detailed work on the similarities between the philosophy approach of Lean and IPD (reduce waste,
maximise efficiency); for good Project Management, can be studied from Table A (Appendix):
‘Comparative Analysis of Lean & IPD Principles’. It is safe to agree on the fact that both eventually
promulgate a change in mindsets from ‘individual’ to ‘collective’.1®

Lean IPD towards good Project Management:

A Lean IPD method employs all Project Management processes through all its phases, with
unique benefits to Stakeholder Management, Risk Management, Communication Management,
Change Management, etc. This effort of a collaborative approach to bring project stakeholders:
the owner, design team, construction team, contractors, facilities management, and others,
together, right from the early design/initiation stages, leads to a Multi-Party Agreement (MPA),
where all those involved in the project execute one single contract specifying their own roles,
responsibilities, and liabilities, which in turn could help maximise operational efficiency and
optimise performance.!* This kind of an integration intertwined with project-based decision
making and compensation promotes team performance, as better transparency and
understanding of the role of other participants would prevail. Such an agreement requires trust
and collaboration, and the ‘Shared financial risk and Shared Rewards’ strategy promotes a
continuous and reliable workflow, that enhances team’s commitment to project goals while Lean
implementation would mean minimising cost and time also.

IPD exists through an alliance contract that ties the project members in concurrence, boosting
participation and collaboration. Example, Facility Managers too will ordinarily assume a
functioning job in the IPD procedure, informing design choices that would affect operations, and
Data Management also results with the advent of Project Management Information Systems
(PMIS), Building Information Modelling (BIM), etc. Design and Construction experts are chosen
dependent on unadulterated Qualifications Based Selection. The usual pricing structure is
objective, with 100% repayment for direct costs, benefits at risk, and shared incentives for
savings under the target cost.!? This contract structure is therefore exceptionally based on
transparency in pricing, communication, and exchange of project data.

7 Create a Lean, Construction Building Machine with Integrated Project Management. (2018, May 8).

8 Pease, J. (n.d.). What is Integrated Project Delivery Part 2: Lean Operating System.

9 Lean, I. (2017). Lean Construction & Integrated Project Delivery ( IPD ) Overview, 33.

10 Garvin, M. J., & Mccoy, A. (2012). CASE-BASED STUDY AND ANALYSIS OF INTEGRATED PROJECT DELIVERY ( IPD)
APPROACH AND TRUST-BUILDING Doctor of Philosophy in Environmental Design and Planning CASE-BAED STUDY
AND ANALYSIS OF INTEGRATED PROJECT DELIVERY ( IPD ) APPROACH AND TRUST-BUILDING.

11 AIA, & AIACC. (2007). Integrated Project Delivery: A Guide. American Institute of Architects, 32.

12 Efficient Project Delivery: BIM, IPD, JOC, Cloud Computing and More. (n.d.).
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IPD motivates teams to collaborate and Lean provides the means to achieve it. The way IPD and
Lean works is that IPD provides a contractual environment and motivation for collaboration
through the sharing of risks and rewards, early involvement and equality of stakeholders,
project-first mindset, liability limitations, and some basis for trust (development of the contract,
open-book transparent finances, shared understanding of each other’s goals and business
objectives). Lean provides the means to align the team’s focus towards collaborating efficiently
for cost (Target Value Design), schedule (Last Planner System, plan percent complete), and other
goals possible using Lean tools such as A3, Plus/Delta, or plan-do-check-act.!3

All this could mean higher probability of business continuity: There is clear alignment of everyone’s
goals, and for a successful execution of projects as per schedule and within budget, much greater than
through traditional delivery methods, which could mean attainment of business goals too and thus
clearing the roads to future growth.

The following 3 figures below clearly illustrate the relevance of IPD to Project (and concurrently
to Programme and Portfolio Management, by considering IPD as the business’ Contracting
Strategy for all/most projects):

“Risk Pool” I

Owner’s
Consultant

OWNER
» IPD Facilitator

) l
[
‘ l

BUILDER ‘
* Subcontractor(s) J
* Fabricator(s) '

—

- I l’"'i Subcontractor(s) |
Fabricator(s) |
.y Material Supplier |

[ Subconsultant(s) -

NOTE: Disciplines and trade contractors whose input has less impact on design, cost, and schedule are outside of the Risk Pool

Figure 1: IPD Organisation lllustration*

13 Cheng, R., & Johnson, A. J. (2016). Motivation and Means: How and Why IPD and Lean Lead to Success. Spring
Owners Leadership Conference, May 17-19, 2017, (November), 2.
1 |daho Transportation Department. (2010). Project Delivery Methods, (September).
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Figure 1 depicts how this collaborative set-up necessitates and fosters excellent Stakeholder
engagement while having a clear assessment of the Risk responsibilities of each key participant.

Macleamy Curve

1 ability to impact cost and functional capabilities
2 cost of design chenges
3 traditional design process

4 ' IPD design process

-
3
]
b ]
o
b 4 3
c
2
traditional  Predesign Schematic Design Construction Agency Permit/ Construction
Design Develop D ts Bidding
integrated Conceptualization Criteria Design Detailed Design Implementation Agency Coord/ Construction

Documents Final Buyout

Introduced in the Construction Users Roundtable's “Collaboration, Integrated Information, and the
Project Lifeexele in Building Design and Construction and Operation” (WP-1202, August, 2004)"

the “MacLeamy Curve” illustrates the concept of making design decisions earlier in the project when
opportunity to influence positive outcomes is maximized and the cost of changes minimized, especially as
regards the designer and design consultant roles,

Figure 2: MacLeamy Curve - Comparison of IPD vs. non-integrated Projects’ Phases®®

Figure 2 represents the comparison of Traditional vs. IPD approaches with regards to the
escalating cost of design changes throughout progression of the project’s phases.

15 AIA, & AIACC. (2007). Integrated Project Delivery: A Guide. American Institute of Architects, 21.
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Traditional design process
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Figure 3: IPD Approach’s Left Shift'®

Figure 3 is an excellent depiction of evidence of early scope definition in IPD approach (the Left-
shift). As much of the decision-making for fixing the scope baseline is made before execution,
the Project Manager can focus on better planning and execution, rather than having to deal with
onerous Project Controls, thus leading to fewer disputes from changes, if any.

We will henceforth review the IPD strategy and the fundamental obstructions that are keeping
it from being routinely received. It will also align the method with Lean strategies to cover such
advantages and disservices contrasted with other construction strategies, in order to better
recognise the biggest snags to its usage. The reason for this report is to give answers to ‘why
must we implement Lean IPD’ so that industry experts can see manners by which this technique
can be all the more practised.

6 Giammalvo, D., P. GUILD OF PROJECT CONTROLS COMPENDIUM and REFERENCE (CaR) | Project Controls -
planning, scheduling, cost management and forensic analysis (Planning Planet). (2015), 10.3.2.2.
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Problem

IPD implies the contractual aspect with multi-party agreements’ context and Lean provides the route to
achieving it. Therefore obviously, it’s uncommon to implement IPD without Lean.t’

However, even though owners and all other major project stakeholders might generally agree
that Lean IPD is a nuanced and balanced approach, it hasn’t really grown beyond its nascent
stage in implementation anywhere in the world, barring some major projects in mostly Hong
Kong and Northern America to highlight.

In sharp contrast to other forms of project contracting’s usage, why has IPD not been properly
and wilfully utilised as yet, even though it’s called the new ‘disruptive innovative’ method with
benefits too good to ignore?

Mustn’t businesses consider using this method as part of their Strategy for Projects and Project
Management itself?

To get to the root of the problem further, let us interpret the Cause & Effect Diagram/Fishbone
Analysis, also called the Ishikawa Diagram, illustrated below. This tool will help us further
understand why such an apparent lack in implementation of Lean IPD exists.

7 integrated-project-delivery @ www.smartsheet.com. (n.d.). Retrieved from
https://www.smartsheet.com/integrated-project-delivery
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Figure 4: Root Cause Analysis®®

The remainder of this paper will be based around these premises, to help justify our
recommended solution of Lean IPD for the AEC industry’s problems with project management in
general, and demonstrate it through our objectives listed below.

The Objectives

Based on the above background, some amongst the major questions that we will see answers
to, through this paper are:

1. How do we deal with the obvious and hidden challenges or cons with adopting Lean IPD
as part of a firm’s project strategy, especially considering the method is relatively new
and evolving with fewer literature resources to back it currently, and not largely
completely tested worldwide?

18 Create a Lean, Construction Building Machine with Integrated Project Management. (2018, May 8).
Figure by Author.

18 Ashcraft, H. W. (n.d.). Integrated Project Delivery: The Owner’ s Perspective. Figure by Author.
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2. Why must it be a model for consideration by most, if not all, firms for their projects?
(What benefits compared to conventional methods would we see?)

3. What effect would it have on eventual technicalities in Project Management in
Architecture-Engineering-Construction (AEC) industry, like on Team Management,
Stakeholder Management, Communication Management, Change Management, Risk
Management, etc.?

METHODOLOGY

With the end goal of characterizing the benefits of IPD over other delivery methods and
strategies, it is first important to survey these major existing methods in presence now, since
that will form the premise of comparison. The analysis will be exhaustive and performed using
the Multi-Attribute Decision-Making Methodology (MADM). Based on this and concurrent to our
reading above about the coherence of Lean IPD with Project Management, we can finally base
our conclusions on facts to help implement Lean IPD for better Project Management in
businesses’ projects worldwide. Our Methodology is primarily based on a Research Study'®
[Mounir El Asmar, Ph.D., M.ASCE, Awad S. Hanna, Ph.D., F.ASCE, Wei-Yin Loh, Ph.D.: Quantifying
Performance for the Integrated Project Delivery System as Compared to Established Delivery
Systems. (Figures E to J in Appendix.)] %%, the first major one of its kind on comparison of Project
Delivery Methods, and several other qualitative research findings’ based interpretations. The
results of the above mentioned research paper can be extremely valuable for decision makers
to help choose the appropriate delivery system for their projects.

» Step 1: Problem Statement

A PWC Industry-wide survey Study reported the following about the Construction industry’s
dismal Project outcomes:

1% El Asmar, M., Hanna, A. S., & Loh, W.-Y. (2013). Quantifying Performance for the Integrated Project Delivery
System as Compared to Established Delivery Systems. Journal of Construction Engineering and Management,
139(11), 04013012, 6-12.

20 quantifying-performance-for-the-integrated-project-delivery-syste @ asu.pure.elsevier.com. (n.d.). Retrieved
from https://asu.pure.elsevier.com/en/publications/quantifying-performance-for-the-integrated-project-
delivery-syste
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Figure 5: Number of Projects with Cost-Overruns

Also, Construction Productivity Has Been Lagging Since 1964, according to a Stanford University
Research: Greater than 50 percent of construction time is determined to be wasted ?? (non value-
added).”®> Only 2% of Construction projects worldwide are completed and delivered within the
estimated time and budget frames and to the satisfaction of all stakeholders.?*

These bring us to our problem: Construction Projects worldwide have quite often grossly
underperformed, to dismal extents even. But even with the existence of an innovative collaborative
approach of project delivery like Lean IPD, why do owners not see the reality of implementing it, with
its visible benefits, but continue to use traditional methods?

o Compared to traditional methods, what are Lean IPD’s advantages?

o What are possible difficulties/challenges in implementing the Lean IPD, compared to
the ease and difficulty of using the other methods?

2! Lean, I. (2017). Lean Construction & Integrated Project Delivery ( IPD ) Overview, 5.

22 integrated-project-delivery @ www.smartsheet.com. (n.d.). Retrieved from
https://www.smartsheet.com/integrated-project-delivery

2 Create a Lean, Construction Building Machine with Integrated Project Management. (2018, May 8).
2 Banaszak, J., Palter, R., Parsons, M. (2017). Stopping the insanity: Three ways to improve contractor-owner
relationships on capital projects. Voices on Infrastructure: McKinsey & Company. (p. 8-12).
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o Thus, what could be the best solutions to help implement this approach and inculcate
it as a firm’s Project Management Strategy?

With answers to these questions and based on the comparison and analyses, we will conclude that
Lean IPD amply serves the purpose of good and innovative project management.

> Step 2: Identification of feasible Alternatives
2.1: Alternative Solutions

There exists several other Project Delivery Methods (previously collectively referred to as ‘Traditional
methods’) that have been used mostly, since a long time in construction projects, and other newer
ones including a ‘hybrid IPD’ Model newly. We will list these major alternatives and compare to
interpret the most effective.

Design-Bid-Build (DBB)?°

Design-Build (DB)/Engineer-Procure-Construct (EPC)?®
Bridging Design-Build 2’

Construction Management at Risk (CM)?2

Bridging CM at Risk 2°

Construction Management Agency 3°

IPD Lite/IPD-ish31 32

IPD [Used alone without Lean] 33

Lean IPD34 35

0O O O O O O O O O

25 AIA, & AIACC. (2007). Integrated Project Delivery: A Guide. American Institute of Architects, 49.

26 AIA, & AIACC. (2007). Integrated Project Delivery: A Guide. American Institute of Architects, 47.

27 Giammalvo, D., P. GUILD OF PROJECT CONTROLS COMPENDIUM and REFERENCE (CaR) | Project Controls -
planning, scheduling, cost management and forensic analysis (Planning Planet). (n.d.). 05.3.3.2.

28 AIA, & AIACC. (2007). Integrated Project Delivery: A Guide. American Institute of Architects, 51.

2% Giammalvo, D., P. GUILD OF PROJECT CONTROLS COMPENDIUM and REFERENCE (CaR) | Project Controls -
planning, scheduling, cost management and forensic analysis (Planning Planet). (n.d.). 05.3.3.2.

30 Giammalvo, D., P. GUILD OF PROJECT CONTROLS COMPENDIUM and REFERENCE (CaR) | Project Controls -
planning, scheduling, cost management and forensic analysis (Planning Planet). (n.d.). 05.3.3.2.

31 Kim, Y.-W., Rezqallah, K., Lee, H. W., & Angeley, J. (2016). Integrated project delivery in public projects:
Limitations and opportunity. IGLC 2016 - 24th Annual Conference of the International Group for Lean Construction,
95.

32 Nasfa; Coaa; (2010). Integrated Project Delivery For Public and Private Owners, 28-32.

33 Giammalvo, D., P. GUILD OF PROJECT CONTROLS COMPENDIUM and REFERENCE (CaR) | Project Controls -
planning, scheduling, cost management and forensic analysis (Planning Planet). (n.d.). 05.3.3.2.

34 El Asmar, M., Hanna, A. S., & Loh, W.-Y. (2013). Quantifying Performance for the Integrated Project Delivery
System as Compared to Established Delivery Systems. Journal of Construction Engineering and Management,
139(11), 04013012, 6-12

35 Garvin, M. J., & Mccoy, A. (2012). CASE-BASED STUDY AND ANALYSIS OF INTEGRATED PROJECT DELIVERY ( IPD )
APPROACH AND TRUST-BUILDING Doctor of Philosophy in Environmental Design and Planning CASE-BAED STUDY
AND ANALYSIS OF INTEGRATED PROJECT DELIVERY ( IPD ) APPROACH AND TRUST-BUILDING, 48.
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2.2: Attributes to Assess Each Alternative3® 37 38

o) Integration of Teams: Extent of collaboration, also considering time of assembly and
decision-making powers of project participants.3®

o Process Concurrences: Low:- Packets or Segregated Knowledge, to High:- Concurrent, Multi-
Level Information sharing.*°

o Managing Costs: Detail of estimation, and Stage of Commitment (High: Early, to Low).*

o Risks’ Management Profiling: Low:- Individually managed/ maximum transferred, to High:-
Collectively managed and Shared.*?

o  Compensation(s)/Reward(s) Basis : Low:- Individual goals alone, to High:- Tied to Project
Success also.*3

o Communication Performance Metrics: Requests for Information [RFI] per Million Dollars.
(Paper-based, IT Tools, BIM, etc.) [Low RFI/- S MM. desired for probable best alternative’s
‘High.’]%4 4>

o  Agreements Agenda: Low:- Transactional, to High:- Relational, Shared.*®

36 Adapting Contracts to the IPD Model. (2018, February 8).

37 Garvin, M. J., & Mccoy, A. (2012). CASE-BASED STUDY AND ANALYSIS OF INTEGRATED PROJECT DELIVERY ( IPD )
APPROACH AND TRUST-BUILDING Doctor of Philosophy in Environmental Design and Planning CASE-BAED STUDY
AND ANALYSIS OF INTEGRATED PROJECT DELIVERY ( IPD ) APPROACH AND TRUST-BUILDING, 50.

38 E] Asmar, M., Hanna, A. S., & Loh, W.-Y. (2013). Quantifying Performance for the Integrated Project Delivery
System as Compared to Established Delivery Systems. Journal of Construction Engineering and Management,
139(11), 04013012, 6-12

39 Fish, A. (2011). IPD - The obstacles of Implementation, 16.

40 Garvin, M. J., & Mccoy, A. (2012). CASE-BASED STUDY AND ANALYSIS OF INTEGRATED PROJECT DELIVERY ( IPD )
APPROACH AND TRUST-BUILDING Doctor of Philosophy in Environmental Design and Planning CASE-BAED STUDY
AND ANALYSIS OF INTEGRATED PROJECT DELIVERY ( IPD ) APPROACH AND TRUST-BUILDING, 50.

41 Garvin, M. J., & Mccoy, A. (2012). CASE-BASED STUDY AND ANALYSIS OF INTEGRATED PROJECT DELIVERY ( IPD )
APPROACH AND TRUST-BUILDING Doctor of Philosophy in Environmental Design and Planning CASE-BAED STUDY
AND ANALYSIS OF INTEGRATED PROJECT DELIVERY ( IPD ) APPROACH AND TRUST-BUILDING, 50.

42 Giammalvo, D., P. GUILD OF PROJECT CONTROLS COMPENDIUM and REFERENCE (CaR) | Project Controls -
planning, scheduling, cost management and forensic analysis (Planning Planet). (n.d.). 05.3.3.2.

4 Garvin, M. J., & Mccoy, A. (2012). CASE-BASED STUDY AND ANALYSIS OF INTEGRATED PROJECT DELIVERY ( IPD )
APPROACH AND TRUST-BUILDING Doctor of Philosophy in Environmental Design and Planning CASE-BAED STUDY
AND ANALYSIS OF INTEGRATED PROJECT DELIVERY ( IPD ) APPROACH AND TRUST-BUILDING, 50.

44 Dale Munhall, B. (2014). If We Keep On Doing What We’ve Always Done..., (January), 2.

% El Asmar, M., Hanna, A. S., & Loh, W.-Y. (2013). Quantifying Performance for the Integrated Project Delivery
System as Compared to Established Delivery Systems. Journal of Construction Engineering and Management,
139(11), 04013012, 10.

46 Nasfa; Coaa; (2010). Integrated Project Delivery For Public and Private Owners, 33.
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o  Quality Metrics: Deficiency Issues per Million Dollars. [Low Deficiencies/- S MM. desired for
probable best alternative’s ‘High’.] 4/

o) Schedule Metrics: Delivery Speed, from design start date to occupancy date. [Fast Delivery
Speed desired for probable best alternative’s ‘High’.]*®

o Project Change Performance Metrics: Change Order Processing Time. [Low Processing Time
of Change Orders desired for probable best alternative’s ‘High’.]*°

o) Labour Performance Metrics: Extra Labour:- Overtime/Overmanning/Second Shift work.
[Low Extra Labour desired for probable best alternative’s ‘High’.]*°

o) Business Performance Metrics: Job Overhead & Profit, Potential for Return Business. [Low
OH, High Profit, High Potential for Return Businesses desired for probable best alternative’s
‘High’.>!

» Step 3: Analysis & Development of Feasible Alternatives - The MADM Analysis

47 El Asmar, M., Hanna, A. S., & Loh, W.-Y. (2013). Quantifying Performance for the Integrated Project Delivery
System as Compared to Established Delivery Systems. Journal of Construction Engineering and Management,
139(11), 04013012, 7.

48 E|l Asmar, M., Hanna, A. S., & Loh, W.-Y. (2013). Quantifying Performance for the Integrated Project Delivery
System as Compared to Established Delivery Systems. Journal of Construction Engineering and Management,
139(11), 04013012, 8.

4 El Asmar, M., Hanna, A. S., & Loh, W.-Y. (2013). Quantifying Performance for the Integrated Project Delivery
System as Compared to Established Delivery Systems. Journal of Construction Engineering and Management,
139(11), 04013012, 9.

50 El Asmar, M., Hanna, A. S., & Loh, W.-Y. (2013). Quantifying Performance for the Integrated Project Delivery
System as Compared to Established Delivery Systems. Journal of Construction Engineering and Management,
139(11), 04013012, 11.

51El Asmar, M., Hanna, A. S., & Loh, W.-Y. (2013). Quantifying Performance for the Integrated Project Delivery
System as Compared to Established Delivery Systems. Journal of Construction Engineering and Management,
139(11), 04013012, 12.
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Design- gi ging | C BridgingCM | Construction | IPD-ish/IPD IPD (highly Lean IPD
Bid- Procure- Design- | Management @ Risk Management Lite improbable to
Build Construct Build at Risk Agency use without
Integration of Teams. Medium
Process Concurrences Medium Medium Medium
Managing Costs Medium Medium Medium
Risks’ Management Profiling Medium Medium Medium
tion(s)/R d(s) Basis
) ' l =-I_.
Metrics
Quality Metrics
Schedule Metrics ==
Project Change Performance m
Labour Performance Metrics m
Business Performance Metrics
Agreements Agenda m Medium Medium

Table 2: Multi-Attribute Decision-Making Analysis®? >3 >4 5>

» Step 4: Selection Criteria of Feasible Alternatives

We now execute a ‘Pair-wise comparison’ to give ordinal rankings to each attribute and thereby
classify the most and least important attributes, for consideration while choosing the best feasible
alternative:

52 Nasfa; Coaa; (2010). Integrated Project Delivery For Public and Private Owners, 33.

52 AIA, & AIACC. (2007). Integrated Project Delivery: A Guide. American Institute of Architects, 47-50.

52 Kim, Y.-W., Rezqallah, K., Lee, H. W., & Angeley, J. (2016). Integrated project delivery in public projects:
Limitations and opportunity. IGLC 2016 - 24th Annual Conference of the International Group for Lean Construction,
93-102.

52 By Author

53 Garvin, M. J., & Mccoy, A. (2012). CASE-BASED STUDY AND ANALYSIS OF INTEGRATED PROJECT DELIVERY ( IPD )
APPROACH AND TRUST-BUILDING Doctor of Philosophy in Environmental Design and Planning CASE-BAED STUDY
AND ANALYSIS OF INTEGRATED PROJECT DELIVERY ( IPD ) APPROACH AND TRUST-BUILDING.

54 El Asmar, M., Hanna, A. S., & Loh, W.-Y. (2013). Quantifying Performance for the Integrated Project Delivery
System as Compared to Established Delivery Systems. Journal of Construction Engineering and Management,
139(11), 04013012, 6-12.

55 GUILD OF PROJECT CONTROLS COMPENDIUM and REFERENCE (CaR) | Project Controls - planning, scheduling,
cost management and forensic analysis (Planning Planet). (2015), 05.3.3.2.
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Integration  Process Managing Risks* Compengations  Communication Cuality Schedule Project Llabour  Business  Agreements’ Ordinal
of Teams  Concurrences Costs Management Basis Performance  Metrics Change Performance  Agenda  Ranking
@) (8} (0 (o) (6 IF @ W on W (k) v
Integration of Teams jA] K A A D [ F A H A A A [ 8
Pracess Cancurrences (B] 3 ¥ C D B F B B I B B B 7
Managing Costs [€) " ! ! C C B g H | 1 L L 4
Risks’ Management (0] K ¥ x 1 i} F 1] H i D K L 3
Compensations/ Resards ¥ ¥ T 1 % 3 [ E | E E [ 5
Basis £}
Communications’ ] ¥ H X ] i F H I F F L 7
Performance [F)
Quality Metrics (G) ] ¥ X X ] i ] H G I @ G 4
Schedule (H) ] ¥ X X ] i ] i H I K H 5
Praject Change (1) ] ¥ X X ] i ] i X | K L 5
Labaur (1) K X X X A ] ] i X X K ] 4
Business Performance (K) K X X X A ] ] i X X X L 4
Agreements’ Agenda L) i % i i F i i ] i % i i 5

Table 3: Pair-wise Analysis of Attributes®®

Now since we have established 12 attributes, for an easy elimination process: to identify the strongest
attributes/elements of the best Project Delivery Methods, we presume these top required attributes
to be scored at least 5 in this Pair-wise analysis (on a maximum 11 and minimum 0).

FINDINGS
» Step 5: Analysis and Comparison of preferred Alternatives
Since we have positioned our initial comparisons well, let us move further to add a value to each

attribute’s relevance w.r.t. to the alternatives. We can thus obtain a total value for each of them,
for better comparison purposes of all alternatives.

56 By Author
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Quality of Attribute

Score Allotted

‘ 3

2

‘ 1

Table 4: Scorecard Mechanism®’

Using the above Scorecard metrics, we modify our MADM table such that it is possible to obtain
total scores for all the alternatives. With this infusion, the MADM now changes to:

Integration of Teams

Process Concurrences

Managing Costs

Risks’ Management Profiling

Compensation(s)/Reward(s) Basis

Communication Performance
Metrics

Quality Metrics

Schedule Metrics

Project Change Performance

Labour Performance Metrics

Business Performance Metrics

Agreements Agenda

TOTAL SCORE OF ALTERNATIVE

Design- | Engineer- | Bridging | Construction | BridgingCM | Construction | IPD-ish/IPD | IPD (highly Lean IPD
Bid- Procure- | Design- | Management @ Risk Management Lite improbable to
Build | Construct | Build at Risk Agency use without

Table 5: MADM Analysis with Scoring®®
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58 By Author

© 2019 Saimon Satyanathan

www.pmworldlibrary.net

Creative Commons License BY v 4.0.https://creativecommons.org/licenses/by/4.0/

Page 16 of 34


http://www.pmworldjournal.net/
http://www.pmworldlibrary.net/
https://creativecommons.org/licenses/by/4.0/

10

1

12

PM World Journal Benefits of using Lean IPD as a Strategy
Vol. VIII, Issue | — January 2019 for Better Project Management
www.pmworldjournal.net Student Paper by Saimon Satyanathan

> Step 6: Selection of preferred Alternative

Using the above modified MADM Table and the Pairwise Attributes’ Analysis performed in Step
4, it is possible to identify the most important and least important (only relatively, not
unimportant!) attributes, and the alternative with the probability for most outcome delivery.
(We will base the selection of our alternatives through the compilation of weightages from the Pair-
wise attributes and MADM analyses compared.)

Hence, we will now clearly order (in a descending fashion: Most preferred > Least preferred)
the feasible alternatives based on the attributes’ rankings, and finally a compiled balanced
sum:

Attributes’ Ranking based on Attributes Final/Relative basis sum Ranking of Project Delivery Methods [All Alternatives)

Ordinal Ranks Sum

Integration of Teams Lean IPD > IPD > IPD-ish > BDB > Bridging CM @ Risk > EPC > CM Agency > CM @ Risk > DBB
Communications' Performance

Processes’ Concurrences

Risks' Management

Agreements' Agenda

Compensations/Rewards

Project Schedule

Project Change Performance

Managing Costs

Business Performance

Quality

Table 6: Best Alternative Solution®

Thus, we can establish that our best-preferred alternative according to our previous analyses is
Lean IPD. It sticks to the fact that in future, Lean IPD can grow in prominence as a preferred
Project Delivery Method, considering its benefits in Project Excellence and for better Project
Management vis-a-vis the other Methods. These much needed attributes for every Project’s

9 By Author
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success, that are well catered to by Lean IPD, must be attractive enough for business owners to
look forward to implementing this method.

» Step 7: Performance Evaluation and Post Evaluation

Some of the biggest challenges to the AEC industry come with its terrible record of project cost
overruns, delays, and disputes. We have seen, after thorough studies and analyses, that Lean
IPD is the best possible alternative solution to deal with such difficulties effectively. Infact, if its
use spreads globally and on more projects, in the near future, it could pave roads to further
disruptive innovations that would reorganise the way projects are managed. Considering better
integration of existing technologies such as BIM (Building Information Modelling) and TVD to the
Lean IPD methodology is one such instance that when found worthwhile, will promulgate its
advent.

For example, to measure its worth for all kinds of projects, there is a possibility to carry out
evaluations to investigate the point at which IPD becomes financially feasible and thus also
conclude about what project sizes best justify its usage, if not all.®°

Also, BIM, which can deliver very high savings in terms of cost, time, and therefore, increased
productivity, hasn’t been able to make realise its full potential in the market as yet. So, BIM could
be used collaboratively by the project stakeholders, which doesn’t exist in the current linear
contract delivery methods.%!

Similarly, TVD, which enables each stakeholder to collaborate on initial design aspects, can prove
to be a benchmark in studying how better to shift the managerial target costing from the
traditional methods to collaborative management practices.®? 63

CONCLUSIONS

‘A great project starts with culture — not the contract — if the potential of the project is to be
maximized.’®*

An owner’s decision to choose a project delivery method largely depends on relationships, and answers
to such concerns as reliability of partners, availability of resources, actual process of contracting, industry
situation, and even social scenario.®®

60 Suttie, J. B. A. (2013). The impacts and effects of Integrated Project Delivery on participating organisations with
a focus on organisational culture. Iglc-21, 1(415), 275.

51 |IPD and BIM: A new dimension to collaboration | Mills Oakley. (n.d.).

52 Jung, W., Ballard, G., Kim, Y., Han, S. Understanding of Target Value Design for Integrated Project Delivery with
the Context of Game Theory (n.d.)

53 Target Value Design (TVD) — P2SL Project Production Systems Laboratory. (n.d.).

64 Kotubey, M. (n.d.). Lean IPD: Start with the Culture, not the Contract.

85 |daho Transportation Department. (2010). Project Delivery Methods, (September).
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The influence of Lean IPD as an apt decision as a strategy for better Project Management comes from
the following conclusions, explained in context to our Objectives stated earlier:®®

1. Presently, the industry’s slow response to this innovative method comes from the

following ‘philosophical’ or ‘mindset’ problems and more ‘practical’ concerns, arising
primarily from the lack of information or many quantitative studies on Lean IPD:

A lack of understanding about IPD and Lean IPD: The unwillingness to understand
the IPD shared risks/rewards models, difficulty finding Lean IPD experts, and a
resistance (from within the project team and the AEC community) to change and
to training/learn and adapt.

The high-level Trust required for collaboration (Trust based Collaboration - A new,
disruptive, rather unconventional setting): The exposure to a higher risk
considering the higher exposure/transparency is a problem of integrity.

Lack of a solid contingency packaging structure to support risks/rewards sharing,
and dispute-free characteristics: All projects possess some amount of contingency
to cover unpredictable events. Unfortunately, there is significant confusion
regarding contingencies when negotiating IPD agreements.

Lack of suitable insurance products for specialised IPD projects: Conventional
Insurance products and packages are not very appropriate for the risk sharing
models propagated by the Lean IPD approach, which requires customized
insurance suitable for its business model.

2. With a Lean IPD approach, stakeholders contribute their expertise right from the

initiation stage through the final turnover to the owner.®” By accepting more
responsibility, participants would infuse constructability-thinking into the final outcome
and this could help eliminate changes, which means, improvements in the schedule and
construction efficiency. The Lean tools yield metrics on better accountability to
strengthen the measures of tangible progress tracking, while the IPD method sets the
stage for high motivation through intensive collaboration which results in a positive

culture.

3. A culture of learning and adaptability, significant integration amongst all

participants

(better Team Management and Communication Management), a leadership with focus
on innovation and a stronger project team focussed on optimisation to cater to change

5 Garvin, M. J., & Mccoy, A. (2012). CASE-BASED STUDY AND ANALYSIS OF INTEGRATED PROJECT DELIVERY ( IPD )
APPROACH AND TRUST-BUILDING Doctor of Philosophy in Environmental Design and Planning CASE-BAED STUDY

AND ANALYSIS OF INTEGRATED PROJECT DELIVERY ( IPD ) APPROACH AND TRUST-BUILDING, 35-37.
57 Kotubey, M. (n.d.). Lean IPD: Start with the Culture, not the Contract.
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can thus be created (better Stakeholder Management)®®. Across all three measures of
time, cost and quality, a higher Return in Investment is possible, while also definitively
reducing the probability of Disputes due to better negotiations and performance from
the beginning (better Change Management and Risk Management). (As illustrated
through Figures 1, 2, 3 also.) All this would mean a ’better’ or ‘stronger’ Project
Management considering all the principles of more ethical business working also.

We can thus conclude that Lean IPD as a business strategy for projects would anchor the shared
goal mindset of project excellence and success to an all-inclusive ‘project first’ and ‘team first’
attitude.
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APPENDIX

Essential Features of Lean Project Delivery System Integrated Project Delivery Agreement

according to Ballard (2000)

A value generating process IPD goal

Downstream stakeholders are involved in front end | Early involvement of project participants

planning and design through cross functional teams Tointly developed project criteria

Intensified early planning

Project control has the job of execution as opposed to | Joint control

reliance on after-the-fact variance detection . . . .
Target wvalue design replacing wvalue engineering

associated with traditional delivery approach

Optimization efforts are focused on making work flow | Shared risks and rewards

reliabile 8 opposed to LIgeoving jroductviy Individual’s success tied to project success

Pull techmques / Feedback loops Depends on the core team action plan

Lean principles according to AGC (2009) & Pinch | Equivalent behavioral and contractual principles often

(2005) enforced in IPD agreements:
True collaboration among all participants IPD principle on collaboration
Establishing integrated team Single multi-party contract or joining agreement

Strengtheming and Algning the relabionships and | Key participant bond together as equal
interests of the parties to the project Shared risks and rewards

Individual's success tied to project success

Project participants making commitments to work and | Reliability, honoring promises, and trust
schedule that can be relied upon by others, and that drive
out waste in the form or RFls, changes and rework

Focusing on what 15 best for the project as a whole and | Acting in the best interest of the project

t just certal t part . .
nob Just certain component parts Tying individual success to the project success

Shared nisk and rewards

Decentralizing decision making, empowering | Collaborative decision making, joint control
participants
Making the process transparent Open communication, shared information,

Transparent process

A clear quick to request action and receive a response Open communication

Table A: Comparative Analysis of Lean & IPD Principles®®

8 Garvin, M. J., & Mccoy, A. (2012). CASE-BASED STUDY AND ANALYSIS OF INTEGRATED PROJECT DELIVERY ( IPD )
APPROACH AND TRUST-BUILDING Doctor of Philosophy in Environmental Design and Planning CASE-BAED STUDY
AND ANALYSIS OF INTEGRATED PROJECT DELIVERY ( IPD ) APPROACH AND TRUST-BUILDING, 48.
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Current industry
situation —
waste is hidden neutral @ unsure

‘ inefficient/highly inefficient . efficient/highly efficient

Seeing the waste

Lean Practitioners
understand that
currently only 19% of
the time in the
construction industry is
spent being ‘Efficient or
Highly Efficient’... while
Non-Lean Practitioners

either misjudge or
don’t recognize the

WERGE
Non-lean Lean
practitioners practitioners
\Lean
o Construction
W™ Institute

Tramsfurming the Buils Enviromment

Figure A: Current Industry Situation: 81% Time unutilised for Waste Identification and Elimination™

70 Lean, I. (2017). Lean Construction & Integrated Project Delivery ( IPD ) Overview, 33.
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Figure 14. Swimlane diagrams compare the legally restricted communication process of traditional
Design-Bid-Build projects (left) versus a typical Lean Project Delivery big room meeting (right). The
horizontal axis represents time.

Adapted from Rybkowski (2012).

Figure B: Communication processes of Traditional vs. IPD Approaches’

71 Rybkowski, Z. (2014). TVD 18-Value Analysis, 29.
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Figure C: lllustrating Schedule & Cost Issues with Traditional Methods”

Correlation of lean intensity to outcomes (% likelihood on best projects)

Ahead of schedule Under budget DODG= 245

= ANALYTICS

Lean

o\ Construction
T

Bl High Lean intensity || Low Lean intensity Institute

Figure D: Illlustrating Schedule & Cost Benefits of Scenario using IPD”3

72 Lean, I. (2017). Lean Construction & Integrated Project Delivery ( IPD ) Overview, 6.
73 Lean, I. (2017). Lean Construction & Integrated Project Delivery ( IPD ) Overview, 7.
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Table 2 : Comparison of Traditional to Integrated Delivery Methods

Comparison Project DeITuenll Methods
Item DBB DB CM at Risk IPD
. ) = Owener & Design-Build Entity » Owner & Designer > Owner & Designer
et ’ e 25, il > Design-Build Entity & Designer » Dwner & Construction » Owner & Constructor

RalsticsiNps) > Owner & Constructor > Design-Build Entity & Constructor Manager > Designer & Constructor

"ol { i ti
> Transfer risk from owner to DB entity F SRR AR

> Owner gets to choose > More parties involved desi
Advantages ge i > More parties involved earlier in _N. ! ."' g - .";n
miost competitive bid : earlier in project > Better buildings, faster, for
project less
. > Early Cost Commitment
N Iy collaborati
i ‘ I .mn : > Early Cost Commitment > Mo competitive bid for
. > Could result in project > Early Cost Cormmitment L )
DR delays, change orders » No comipetitive bid for owner > No competi b fr =
L el.(:ge ¥ P awner > Obstacles that need to be
' resolved

Table B: Qualitative Analysis of IPD with Traditional Methods”

74 Fish, A. (2011). IPD - The obstacles of Implementation, 16.
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Owner and Contractor Share Risks

Contractor Assumes
Most Risks

' K & x i £ '3
¢ d 4
¥ s

L‘QQ ﬁ*."; ;jﬁ ¢ Lq*._,-' QQ“* .;(&

4 S

_f'Jf L _,'r.
Contract TYPES -
S

7

i iq‘f‘?!f' i"q

| Project Dellvery METHODS

Design>Bid>Build .
| (Traditional Firm FixedPrice) | |
Design>Build (Also known as

=
M =

Engineer, Procure, Constru | M |
Bridging Design>Build M M M ™
Bridging CM @ Risk | | 5 E

| Construction Management Ry |

ey OM MMM WMHMM P

Integrated :’ll:gtlact Delivery E E .

=
=l

HEEEA
HEEE

=
=

Table C: Project Delivery Methods and Risk Profiling — Associated Contracts generally used

(IPD using Cost Plus Incentive Fee, Cost Sharing, Cost Reimbursable, and Fixed Cost with Guaranteed

Maximum or Guaranteed Not to Exceed Contracts.)”

5 Giammalvo, D. P., GUILD OF PROJECT CONTROLS COMPENDIUM and REFERENCE (CaR) | Project Controls -

planning, scheduling, cost management and forensic analysis (Planning Planet). (2015), 05.3.3.2.
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Figures E TO J: Boxplot Metrics of Attributes to compare Projects with Traditional ones compiled, IPD-ish
and IPD.”®

o

non-IFD IPD-ish IPD

Deficiency Issues Per Million Dollars

600 800

Delvery Speed
400

200

—

— r

non-IPD IPD-ish IPD

E: Quality F:
Schedule

76 El Asmar, M., Hanna, A. S., & Loh, W.-Y. (2013). Quantifying Performance for the Integrated Project Delivery
System as Compared to Established Delivery Systems. Journal of Construction Engineering and Management,
139(11), 04013012, 7-12.
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Lavel One Level Two Level Thrae
“Typical” Collaboration “Enhanced"” Collaboration “Required” Collaboration
Lovel of Collaboration [eower + g higher
Philasaphy ar delivery IPD as a Philosophiy IPD as a Philozophy IPD as a Delivery Method
mathad?
|PD-izh; IPD Lite; Mon Multi-party Multi-Party Contracting; “Pure” IPD:;
Also known as... NiA Gﬂlg’ﬂ”ﬁkﬁrﬂfﬁ; IE?-a::;rax os | Relational Contracting: Aliancing:
y 1 H ™
Practica Lean Project Delivery Systam
Delivery Approaches CM at-Risk or Dezign-Build CM at-Rigk ar Design-Build Integrated Project Delivary
Typical Selection D“ﬂ:ﬁ"f::;f:;’;i:ﬂj ':fa" Qualfications Based Selection of al | Qualifications Based Selsction of all
Process p . taarn mambars L Mermbers
roposal
Nature of Agreament Transactonal Transactional Relaticnal
= Craner-Designer-Confractor {and
possibly ofher kay team mambers-
« Contract lanau wiin IFD Subg) al sign one contract
# Mo confract language requiring mlhﬂﬂxﬁ}r‘m d that contracts collaboration
collaboration * Team risk-sharing-incl. AE
Koy Characteristics o Limited team risk sharing . .St::r:l; laa:rj nskr;haﬂﬂg * Team decision-making
= CM or DB share in savings O o G e = Optimizing the Whole
* Pain | Gain sharing
= Limits on litigaticn
= Co-location of the team
Typical Basis of GMP or Mo GMP (some costs
Relmbursamant o i guarantesd)

Table D: Qualitative Rationalising of Collaboration Levels across extent of IPD usage.””

77 Nasfa; Coaa; (2010). Integrated Project Delivery For Public and Private Owners, 33.
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