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ABSTRACT

The U.S. Army Medical Command has been testing a leadership based
structure to increase the performance of delivering construction and facility
services in its system of $600M of construction and 26 major hospital facilities in
the U.S. The organizational requirement was to minimize the management and
oversight of contractors and simultaneously increase project performance. The
research proposes that a leadership based structure can supplement the perception,
preplanning, and risk minimization capability of a contractor’s project manager,
thus increasing the project performance (on time, within budget, and meeting
expectations) and decreasing client management requirement. The projects were
delivered in a best value and low price environment. The major impact of this
research was that proactive management by contractors was more effective than
traditional management such as direction, control, and inspection by client’s
professional representatives. The results based on data collection and date
analyses validated that a leadership based structure can increase the performance

of an organization and reduce its management requirement.



ACKNOWLEDGMENTS

| would like to thank my professor Dr. Dean Kashiwagi for allowing me
be a part of his research group Performance Based Studies Research Group. |
would like to thank Dr. Kenneth Sullivan for showing me different ways to
approach a research problem & the need to be persistent to accomplish any goal.
A special thanks to Dr Badger for his words of wisdom & leadership talks. My
thesis would not have finished without Jacob Kashiwagi’s guidance, help, support
& motivation. He was always there to meet & talk about my ideas, to proofread
my papers & chapters, and to ask me good questions to help me think through my
problems. His contribution to my thesis & my life is priceless. | am greatly
indebted to my cousin Aditya, his wife Deepika & daughter Anya for being my
family in Arizona & Vandana Malhotra for being my proxy mom & feeding me
with her mouth watering food. | highly appreciate Diana, Vivek &Sanaa’s
patience for bearing with me in my tough times. | would like to thank PBSRG
team, Sylvia, John, Peggy, Derek, Jake, Anthony & all the student workers.
Thanks to Abe, Isaac, Brian Laspisa, Eduardo, Dhaval & Bhavini for keeping me
in good spirits. A special thanks to Kashiwagi family. Thanks to my extended
family & friends for their blessings. And most importantly | would like to thank
God for blessing me with my parents Mr. Narender Malhotra & Mrs. Namita
Malhotra & brother Nihit who gave me life in the first place, educated me,
supported me unconditionally, encouraged me to pursue my interests, even when

the interests went beyond boundaries of language, field, and geography.



TABLE OF CONTENTS

Page

LIST OF TABLES. ... e viii

LIST OF FIGURES. ... .o X
CHAPTER

1 INTRODUCTION. ..ot 1

Construction INAUSETY ......cc.cvierieeccieeceese e 1

Importance of Leadership over Management .............c.ccccoevevnee. 1

Project Management TOOIS.........c.ccoceivvevieieiciece e 2

Role of a Contractor Project Manager ..........ccccovveveeeveeresesnereenens 3

U.S. Army Medical Command/Problem Statement ..................... 4

Proposed Leadership Based Structure...........ccccovvevvverieesierenienns 5

HYPOLNESIS.......oiiceiccces e 7

MEthOAOIOQY .....ccveveiciecieeceee e 7

SUMIMAIY ..ttt ettt 8

2 LITERATURE REVIEW ......ccoooiiiieee s 9

Current Construction INAUSEIY .........ccccveeiiveveiesceseeseee e 9

Decreased Profit Margins...........ccccccovveveevevesesee e 10

Failing Construction COMPANIes..........ccccveerveeieresesieesereereenens 10

Customer Satisfaction Decreasing/Poor Quality Construction .. 10
Increased Legal ISSUES .........cocveieieicicececeeec s 11

Lack of Qualified People..........ccccovvviiiiiiiiicccece e 12



CHAPTER Page
Professional Management Services Increasing............cc.cceveveneen. 13

Construction Industry QUadrants ...........ccceceeeeereresereeeserenenns 13

Causes Of Failure ... 17

MinImMUum SANAAS ..o 19

LOW Bl 20

Construction Industry SOIULIONS...........ccccoviereeivcieieeeceeeees 21

Leaders and Leadership........cccccovvevieiieiiceicecesee e 29

3 Case Study: U.S. Army Medical Command; MEDCOM............... 37

Large Public Organization and Traditional Management Model

37

MEDCOM Introduciton — Organizational Structure................. 39
Organizational Objectives and Goals............ccccoeevvvericiicrinenne 42
HYPOLNESIS.......oeveieciecece e 43

4 METHODOLOGY: PERFORMANCE INFORMATION RISK

MANAGEMENT SYSTEM (PIRMS) ..o, 45
Development of PIRMS .........ccciiciiicccceeesee e 48
The PIRMS Process - ThEOIY.......cccceveeierieeceieee e 50
WeeKly RiSK REPOIM........c.coviviicieseisescesee s 52
Risk Management Plan...........ccccovieieiiniiicescesece e 57
DIrector’s REPOIT ......cc.ocveiiieciece e 57
Value Added by PIRMS ... 62

Vi



CHAPTER Page

PIRMS Application in MEDCOM.........cccccoeivverieenersesienee, 63

On-Going Projects Work Cycle ........cooevvvevieiciscee e 65

Completed Projects Work CycCle.........ccoccovveveeeiciieeeseesees 70

Resources Used by PBSRG.........ccccoiveiviicesceseee e 76

Weekly Process at PBSRG.........cccooevvvevieeicecesceseee e 77

5 DATA ANALYSIS AND RESULTS ... 79

Increased Receptivity of PIRMS.................ccoeiia. 79

Increased Validation of the Data...............cccoeveiiinininnnn, 82

Increased Performance of the Projects over Time................. 83

Increased Pre-Planning and Risk Mitigation............ .......... 85

Increased Contractor Performance.................cocoooiiiiie. 86

Decrease in Time to Resolve RisK....... ..., 86

Decrease in Management.............c..oovvvieiniiiieneniineiieeienes 87

Increased Dominant Information for Future Improvement.......88

6 CONCLUSIONS AND FUTURE RECCOMENDATIONS............. 90

CONCIUSION ..o 90

Potential Research & Future Reccomendation .............ccceveneee. 91

REFERENGCES ... 92
APPENDIX

A SURVEY 2006 AND 2009 ......cocoeiiririninineeeeeseeeseseeeseeeeas 105

B COMPLETED PROJECTS DATA ANALYSIS ... 110

vii



Table

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

LIST OF TABLES

Page
Overall Performance Information (Division overview) .................... 59
Contractor Performance Information ...........ccccoovvvnccciiinnnnnnn 59
TOP 10 RISK PrOJECLS ....voveeicieiciiceece e 60
TOP 10 FOMM . e 67
Contact List & Education Documentation ...........c.ccoeeeeieiinererennnn 67
Overall Performance Progress Measurement Template ................... 72
Project Performance with/without RMP ...........c.ccooeveivciieicee 73
Risk Analysis Showing Source of Risk and Risk Type .........ccc.c.... 74
Risk ReSOIVING TIME ... .o 75
QA Performance ANAlYSIS .......ccccovvveiieieeeceieseree e 75
MEDCOM/Contractors PartiCipation ...........ccccceeceevrereeiesciesesienenens 80
Survey Comparison 2006 & 2009 ...........cceeeveverieeseieeecee e 81
Survey Results for WRR & RMP 2009 ..........cccccovveveiieeiceene 82
Overall Performance Progress OVEr YEars ........ccccvceveeeveeesrereerenens 83
Project Performance with/wWithout RMP ..o, 85
Risk Analysis for Projects with/without RMP.............c.cccoceoviiiiinenee. 85
RMP Analysis on Individual Contractors ............cccceeceevveveeieincienes 86
Time t0 ReSOIVE RiSK.......ccoueiiiiiiccecc s 87
Projects per QA PrOgreSS.......cccviiiiiieieiesesese s se e 88
High Performing QA’S......cccoiiiiiiiiiiciicsese e 88



Figure

10.
11.
12.
13.
14.
15.
16.

17.

LIST OF FIGURES

Page
The Construction INduStry StrUCLUIE .........ccceevverieiereiieeseeseseee e 14
Comparison of Percentage of the Procurement Methods .................. 17

Effect of minimum standards: Owners vs. contractors, difference in

(0] 0] 1= 01 1LY =1 20
MEDCOM Organizational Structure ...........ccccecevvevvveieseseresereeee 40
MEDCOM Management SIrUCLUNE...........cocvreereriieninie e see e 41
Traditional Management Model: New Risk Model; PIRMS......46-47
Weekly risk Report, Project SEtup .......ccoevveveveviceieeeecceseseeene 53
Weekly Risk Report, Schedule and Budget Sheet ............cccccevneneee. 54
Weekly risk Report, Risk Sheet...........cccoveiveiicviceicceeeee 56
Director Report StrUCLUIE...........coveveveeeceeee e 58
PIRMS ProCesS LOOP ....cuiiieiiiieniisieitisiesieesie e 61
MEDCOM Operational LOOP.........cccoveverieerieireriee e 64
MRMP process NTP t0 ClOSE QUL ..........cccevvveivierciceeeceeceee e 65
PIRMS: On-going Projects Work Cycle .........cccccoevveveseiiceicicens 65
PBSRG Website: Contractor Performance Webpage .........c.cc......... 69
PIRMS: Completed Projects Work Cycle..........ccccoovvevvvenciicineenns 71



Chapter 1
Introduction

Construction Industry

The construction industry has had performance issues for the past twenty
years (Butler, 2002; CIB, 2003; Egan, 1998; Herbsman et al., 1992; Russell,
1991). Construction projects have reported a high degree of risk; not being on
time, not within budget, and not meeting the expectations of the client (CMAA,
2004; Post, 1998). Efforts to improve performance have included lean
construction, partnering, construction management, and supply chain management
(Sullivan et al., 2005). Another solution has been to implement increased project
management (PM), direction, and control (Hwang & Liang, 2005; Gordon &
Akinci, 2007; Cottrell, 2006). The solution, however, is not theoretically
defendable, and has not produced evidence that it is capable of minimizing
construction risk (Buckshon, 2007; ENR, 2005; ENR, 2006).
Importance of Leadership over Management

Since leadership has the ability to increase productivity, efficiency, and
performance (Collins, 2001; Liker, 2004) which comes off smart thinking and
vision, the construction industry is spending significant amount of money on
research for creating successful leadership programs and trainings (Crain, 2007,
MIT, 2003). Employees are pushed by the employers for leadership trainings and
seminars (Toor, Ofori, 2008). There is a general agreement in the literature on

four factors that covers the components of authentic leadership: balanced



processing, internalized moral perspective, rational transparency and self-
awareness (Avolio et al.,, 2009). A survey of the American Council of
Engineering Companies revealed that very few people view consulting engineers
as community leaders while a large percentage of correspondents perceived them
as technical consultants (Russell, Stouffler, 2003).

Leadership is about putting right people in right spot. It is about alignment
of resources which can only be done if the leader is visionary (Olds, 2005).
Project Management Tools

The success of a construction project depends on a number of factors, such
as project complexity, contractual arrangements, and relationships between
project participants, the competency of project managers, and the abilities of key
project members (Baker et at., 1983; Chua et at., 1999; Mohsini et al., 1992;
Jaselskis et al., 1991). The majority of existing project performance measurement
tools focusing on financial aspects such as the return on investment and profit per
unit (Sanger, 1998) argue that financial parameters are useful, but there are
inadequacies, such as lagging metrics (Boynton, Zmund, 1984; Ghalayini, Noble,
1996), a lack of strategic focus, and a failure to provide data on quality,
relationships, and the environment (Hayes, Wheelwright, Clark, 1998; Johnson,

Kaplan, 1987; Neely, 1999).



Role of a Contractor Project Manager
The most critical component in the traditional project management
structure is the Project Manager (PM) (Sutterfield, Friday, 2007). The
organization relies on the expertise, experience, and talent of the project manager
to ensure high performance. Traditionally the project manager is responsible to:
= Create project schedule and milestones
= Create solutions and make decisions on critical issues
= Management of risk
= Supervise and direct the outsourced vendor
= Manage and document contract modifications (including change in
specifications, scope adjustment, etc.)
= Coordination between the vendor and the clients (Sutterfield, Friday, 2007)
The above responsibilities are very demanding and effort seeking. In many
cases the PM is also assisted by consultants, financial and legal advisers,
additional workers, etc (Kashiwagi et al., 2008). PM’s have also taken advantage
of the advancements in technology and have complex scheduling and risk
management programs to assist them in their roles (Kashiwagi et al., 2008).
Despite the assistance of project management on outsourced projects,
organizations are still experiencing the following problems with outsourced
services (Labrosse, 2007; Bresnen, 2007; Alaghbari and Kadir, 2007):
= Organizations are finding it difficult to relay their expectations and needs to

the outsourced vendor.



= Services and goods received from outsourcing vendors are not satisfactory.
= |t is becoming more difficult to find trained and experienced project managers
that can instruct, direct, and supervise vendors.
= Problems are not identified until the project is in critical condition.
= There is a perceived inability to work and negotiate with the outsourced
vendor.
= As organizations find themselves outsourcing more of their functions it has
become increasingly imperative to find ways to increase project performance
and minimize transaction costs.
US Army Medical Command/Problem Statement
US Army Medical Command (MEDCOM) facilities/construction group is
a large organization, responsible for 26 different sites, and interfacing with many
different organizations (COE procurement offices, Medical Command operations,
and local post operations). MEDCOM is also located in three different continents.
It serves over 5 million soldiers (active, retired, and their relatives) (active,
retired, and their relatives) and civilian employees (U.S. Army Medical
Department 2008). The organization deals with 250 plus projects with a scope of
$600 million each fiscal year.
Hospital renovation projects are complicated due to numerous external
factors that impact construction. On account of the critical nature of the function
of the building, it is the objective of hospital construction and facility

management groups to keep facilities maintained and operational during



renovations, with minimal impact to the patients and visitors. The ability to
deliver a finished product on schedule and within budget plays an essential role in
the stability and continuance of the building’s operation (Kashiwagi et al., 2009).
Despite these realities, the historical performance of hospital construction (new &
renovation projects) has been very poor, with over 40 percent of recently
completed projects exceeding their original schedule and budget goals (Carpenter
2008). MEDCOM has been facing similar issues as the other hospital
construction industry.

The United States Army Medical Command (MEDCOM) has been facing
problems pertaining to the overall performance of their organization in terms of
on time, within budget and customer satisfaction (Kashiwagi et al., 2009). It is
hard for MEDCOM to cope up with the growing requirements and limited
resources. Under such circumstances they need a more efficient system as the
resources are fixed. Also there is unnecessary management, control and direction.
The organization requirement is to minimize the management and oversight of
contractors and simultaneously increase the project performance (Kashiwagi et
al., 2009).

Proposed Leadership Based Structure

Performance information risk management system (PIRMS) is a
leadership based risk management system that utilizes leadership principles and
processes to minimize the need of management/direction/control in an

organization (Kashiwagi et al., 2009). It forces participants to take accountability



for their responsibilities. It also ensures pre-planning and risk mitigation before

the project begins which carries on during the project. The advantages of using

PIRMS are high customer satisfaction and high quality of work with minimal

resources utilized (Kashiwagi et al., 2009).PIRMS is capable to increase the

efficiency and productivity of an organization through the following:

Aligning people and resources

Transfer the risk and control to the experts which are vendors in this case
Creating accountability

Creating simple performance measurements

Minimize client decision making.

The PIRMS process has three main tools:

1.

2.

Risk Management plan (RMP) — A document that identifies all risks that the
contractor does not control, client concerns, and identifies how they will
minimize the risk/concerns before the project begins.

Weekly Risk Report (WRR) — An excel spreadsheet that tracks any deviations
to the original project cost, schedule, and quality expectations, throughout the
project, through the documentation of risks.

Director’s Report (DR) — The DR is an advanced excel sheet which compiles
all the information from the weekly reports. It is able to report the
performance of the overall system to the performance of each individual

component (Kashiwagi, et al., 2009).



Hypothesis

Implementing PIRMS, in the U.S. Army Medical Command (MEDCOM)

will result in increased performance by minimizing risk and increasing pre-

planning on projects.

Methodology

Methodology is explained as under:
PIRMS will be implemented in MEDCOM such that every project will have a
risk management plan and weekly risk report. Risk Management plan will
enforce pre-planning before the project start and weekly risk report will
ensure risk mitigation throughout the project.
Overall performance and individual performance numbers will be generated
every week using the director’s report. Performance information will be
circulated throughout the organization, thus creating a transparent system.
Project deviations will be compared over time in terms of on-time (days),
within budget ($) and customer satisfaction to measure the overall
performance change.
Risk resolving time and number of risks will be compared over time to show
the variation in accountability within the organization. An increase in
accountability will enforce alignment of people and resources thus minimizing
decision making.
Time and cost of owner personnel will be measured over time to determine

the level of management and control.



= Further, contractor and owner representatives will be surveyed to measure the
overall satisfaction of the traditional management system and PIRMS.
Summary
This research documents that there is sufficient evidence to validate the
hypothesis that a leadership based structure has the ability to improve
performance of an organization. The methodology and data validation is further

explained in the following chapters:

Chapter 2 summarizes an extensive research on the current construction

industry structure, its inefficiencies and the solutions being implemented to fix

the inefficiencies. It also presents a comparison study between leadership

based environment and management based environment.

= Chapter 3 explains the hypothesis of this research. It details out the case study,
US army medical command (MEDCOM) and its organizational problems. It
focuses on the theoretical aspect of PIRMS and its application in MEDCOM.

= Chapter 4 demonstrates the methodology of the research.

= Chapter 5 offers data analysis and results.

= Chapter 6 presents the conclusions, potential research opportunities and future

recommendations.



Chapter 2
Literature Review
Current Construction Industry

Construction industry is plagued by numerous problems and issues today,
resulting in low efficiency and inappropriate use of resources. Consequently, there
are prolonged construction schedules, broken budgets and low customer
satisfaction. Overall efficiency and productivity of construction as a whole has
reduced in the last few years. (Georgy, 2005; Bernstein, 2003).

Construction industry is one of the most important industries for United
States. It has a large contribution to gross domestic product (GDP) of nearly about
8.2% (Simonson, 2007). Construction industry is the second largest employer in
the nation only to the U.S. Government, which includes the Armed Forces
(Engineering Technology, 2004).

These numbers well define the fact that construction industry is an integral
part of the country’s progress; however, ironically, failure of the industry is also
second highest as construction companies have a bankruptcy rate of 95 %.
Surveys and studies indicate that between one-third and one-half of all projects
are over budget or behind schedule and that more than one-third of owners of
major new projects are involved in arbitration or litigation of contract claims.
Almost three-quarters (72 percent) growth has been seen in the number of change

orders (Molenaar, 2003).



Decreased Profit Margins

Based off of the latest construction BizStat report (2004), the total revenue
for the Top 500 construction companies has fallen from $50.11 billion to $49.18
billion — down 1.8 percent from 2002. The IRS data showed that while the
624,000 corporations in construction had a net income of $32.5 billion, only 60
percent made profits. The averaged net margin was 1.7 percent and the average
return on assets was at 5.1 percent. 15 percent of General building contractors
failed or had a negative income (BizStats, 2002).

Failing Construction Companies

Every year, thousands of contractors, whether in business for two years or
20 years, face bankruptcy and business failure, leaving behind unfinished private
and public construction projects. During 2005-2006, only 60% of the contractors
were printable, 20% broke even, and 20% had negative net income. This reflects a
poorly structured, inefficient environment, despite the abundance of available
work (AGC, 2006). BLS, AGC and ENR report 79,000 start ups 81,000 failures in
a single year. Construction companies fail faster from start-up to collapse of any
other industry.

Customer Satisfaction Decreasing/Poor Quality Construction

In 2003, disbursement for poor and unfinished work increased by 28
percent, with the average disbursement being $9,600 - $4.8 million total.
Although contractor licenses only increased by 3.6 percent, complaints rose 6.5

percent (Armendariz, 2004).
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A survey by ENR in 2001 showed that although 96 percent of contractors
claimed their project was a success, 42 percent of all projects were completed
late, with 33 percent over budget. 13 percent ended with pending litigation. Post
summed up (2001), “The overall quality of construction has deteriorated
somewhat in the past 10 years and greatly in the past 25.” The quality deficiency
reflected in these statistics is not confined to the United States alone. All over the
world, countries are struggling with the quality of construction that is being
offered as acceptable. A survey executed by The British Property Federation
revealed that (Egan, 1998) 1) “More than a third of major clients are dissatisfied
with contractors' performance in keeping to the quoted price and to time,
resolving defects, and delivering a final product of the required quality,” and 2)
“More than a third of major clients are dissatisfied with consultants' performance
in coordinating teams, in design and innovation, in providing a speedy and
reliable service and in providing value for money.” This is a prevalent problem
that is being addressed by organizations, task groups and conferences throughout
the world (CIB, 2006).

Increasing Legal Issues

In an Engineering News Record survey, 13 percent of completed projects
were on hold, waiting for the completion of claims and litigation (Post, 2001). As
stated by one representative, “The sad and hard truth is that the bidding-and-
building process in the U.S. has been corrupted by the manipulative practices of

all the participants. Unfortunately, the last phase of most major or otherwise
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complex construction projects has not been completion, but litigation” (Shearer,
2000).

Lack of Qualified People

The lack of skilled labor has been identified as the construction industry’s
most serious short-term problem and most “daunting challenge” (NDU, 2005).
There is an insufficient amount of people attracted to the construction fields as
there is insufficient incentive to remain in the construction industry. This
shortage is only expected to increase over the next ten years (Winston and Scott,
2004). “A Construction Industry Institute study shows that 75 percent of
contractors are experiencing labor shortage on schedule, and even on some
complete crews; apprentices now make up the majority of workers. Home
builders alone are reporting that it takes 3-6 weeks longer to build a house”

(NDU, 2005).

The shortage of skilled labor, including craftsmen, engineers, and
managers, is the most daunting challenge to the construction industry. As per the
Bureau of Labor Statistics 2005, construction industry needs to recruit and train
240,000 workers each year, in contrast to current 50,000 new workers each year
(NDU, 2005). There's a shortage of people with real qualified experience and it's
extremely difficult to entice them when there are other attractive offers
throughout the world (PM Editor, 2007). As the retention rate is low in
construction, in order to retain experienced workers, a company must have
attractive wages and benefits to match which in turn increases cost. In a highly

12



competitive field based on price, companies often must weigh the cost of quality
versus the cost to maintain a high level of workers (ENR, 2003). Frequently,
experienced craftspeople are exchanged for new hires that require a greater level
of management and direction. In an environment with a high ratio of
inexperienced to experienced personnel, more management is forced to increase.
Instead of specialists directly completing a job; new hires/inexperienced complete
jobs by taking multiple decisions for tasks that do not fall under their expertise.
This process is repeated in the industry again and again resulting in decreased
efficiency.
Professional Management Services Increasing

In 2000 construction managers held about 308,000 jobs. Also more than
100 colleges and universities offered 4-year degree programs in construction
management. (Bureau of Labor Statistics, 2002-03) An ever increasing need for
professional management services can be noticed. As owners grow in
sophistication and increase demands, agency CM and PM firms are finding more
opportunities (Tulacz, 2006). This increase in demand of third party experts is a
result of the management problems faced by the industry pertaining to
coordination and planning.

Construction Industry Quadrants

According to the research of Kashiwagi (2004), the construction industry
can be divided into four separate quadrants, dependent on the competition and

performance level exercised (See Figure 1): Price Based Sector, Quadrant I;
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Value Based Sector, Quadrant Il; Negotiated Bid Sector, Quadrant Ill; and the
Unstable Market, Quadrant IV. The United States construction environment
initially performed in a Quadrant 111 environment, but has since transformed to a

Quadrant | and Quadrant Il environment.

High
llll. Negotiated-Bid Il. Value Based (Process)
i o Best Value (Performance Solution: Structure of efficient
Qualified vendors invited and price mEeasurements) system
Owner selects vendor Quality control L .
o ‘ » Minimize documentation
g Negotiates with vendor &g}\tg?g;fr minimizes risk + Quality control
& | Vendor performs + Managers do not manage
E » Minimize the transfer of
£ | V. Unstable Market I Price Based (Technical) information
P Specifications, standards » Accountability for performance
and qualification based information
Management & Inspection . Lgverage yalue (performance,
Client minimizes risk (no price, profi)
transfer)
Low Competition High

Figure 1: The Construction Industry Structure
Quadrant I: Price Based Sector

The majority of present day construction occurs in Quadrant I, the low-bid
sector which is predominantly a price-based, commodity environment. A price-
based environment is only optimal when the products and services involved are
true commodities. In construction, minimum standards and requirements support

a commodity mentality, where best value is the lowest price.

In addition to this, the low-bid Quadrant has the following inefficient

characteristics:

14



= Specifications are issued by facility owners and their representatives.

= Projects are awarded to the lowest price alternative that “is perceived” to meet

the specification.

= Usually there is low or no incentive for contractors to continuously improve

and provide a higher performing facility system.

= The importance is placed on achieving the minimum requirements which leads

to minimum quality and low performance.
= Generally associated with management and inspection.
= Effective partnering is difficult (Savre, 1995).

= Major motivation of contractors and manufacturers is “low cost” and minimal

quality construction.

= The amount of regulations, specifications, standards, and data increases at an

exponential rate but does not differentiate performance.
Quadrant Il: Value Based Sector

Quadrant 11 represents the best-value or the performance sector. In this
sector the contractor competes with other contractors based on performance and
price. The best value alternative is awarded the project. As is illustrated in the
construction industry figure, the selected contractor performs in terms of being on
time, on budget, and meeting the performance expectations of the client. The

contractor uses quality control to minimize the risk of nonperformance. This

15



sector maintains the highest level of efficiency. Any type of construction

management performed by the client in this quadrant would be redundant.
Quadrant I11: Negotiated Bid Sector

Negotiated bid sector was probably a more prominent quadrant before
competition based quadrants came into picture. In this environment, project terms
were negotiated and the construction was completed. Hiring was based on both
performance (past history) and price (funding available). These designers and
contractors had highly skilled personnel and craftspeople, and performed their

own quality control.
Quadrant IV: Unstable Market

This is a self explanatory quadrant where the market is unstable. The
following are features of Quadrant 1V:
. There is no identification of performance. Level of performance does not
have a consistent relationship with doing work or making a profit.

. Contractors with less performance can get paid more.

No one has a competitive advantage.

The environment is highly political.

" There is no real competition. There are bidders, but through political
means, a contractor has the advantage.

. Performers have a difficult time competing.

The construction industry mainly has four kinds of procurement systems

namely low-Bid/price-based, prequalified/low bid, negotiated bid, and best
16



value/qualifications based. Low bid is predominantly used throughout the
construction industry. Figure 2 shows the comparison of percentage of the

procurement methods used in the industry.

Average Percentage of Contractors’
Procurement Method

10.6% @ Low-Bid/Price-Based
Bl Prequalified w/ Low-Bid
27 30 43.5%
A 0
[0 Negotiated Bid
[0 Best Value/

18.6%

Quualifications Based

Figure 2: Comparison of percentage of the procurement methods

Negotiated bid sector was used more than price based initially but as
competition and value became the focal point in outsourcing, the industry began
to shift quadrants. Due to a lack of performance information, facility owners in
the negotiated bid sector had difficulty in differentiating the “relative worth” of
various alternatives. As a result, performance was disregarded and construction
slipped into the price based sector, where price is the only measurable distinction
involved.

Causes of Failure

Construction has become a commodity now instead of a value added

service. There are a number of causes for the failure and low productivity of the

construction. Financial difficulties faced by the contractor, too many change

17



orders by the owner, poor planning and scheduling of the project by the

contractor, shortage of skilled labor (Sweis, 2007). Other major contributors to

failure are unbalanced experience and lack of managerial experience. Many

industry experts attribute contractor failure to poor management (Russell, 1991)

The Executive Leadership Program 2008, CII, which was attended by top

industry professionals, concluded that the main causes for failure of contractors

were the Management Issues:

Communication breakdowns

Changing vision, mission, & goals

Poor leadership techniques

Lack of owner leadership

The client micro management

Inadequate planning and poor follow through
Workforce development

Sub-par sub-contractor relations

Alignment issues in the AEC processes

Poor administrative coordination

Most project management problems occur at the communication level.

Communication-effective or not- has a ripple effect, not just through the internal

team but through customers, subcontractors, manufacturers and equipment

providers as well (PM Network Editor, 2007).

Too much information is another cause for failure. Decision makers are

18



spending too much time processing marginally relevant information and too little
time analyzing the context of data. A study commissioned by Reuters News
Service in 1996 found that 40 percent of 1,300 business people surveyed in the
United States, the United Kingdom, Australia, Hong Kong, and Singapore
believed their ability to make important decisions was hindered by an
overabundance of information (Denton, 2001). Abundant redundant information
causes more decision making, which causes management issues.

Projects fall behind schedule and go over budget because of the lack of
accountability for mistakes and holes and deletions in designs and estimates
(Greengard, 2007). Many organizations are turning inwards, building
accountability into project management processes. There must be a single person
who is responsible for each deliverable (Angelo, 2003).

Minimum Standards

Government has identified that specifications do not guarantee
performance (ENR, 1999). Technical specifications diminish the value and need
for experts (Butt et al. 2005). Figure 3 shows the difference in objectives of
Contractor and Owner as a result. Minimum standards become the maximum

performance level for the contractors thus lowering their performance.
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Figure 3: Effect of minimum standards:
Low Bid

Low bid delivery method which covers almost half of the industry is the
third most significant cause for problems in the construction industry (Lo, 2006).
The selection process for engineers, fabricators, materials suppliers and
contractors, based on the low bid, encourages each one to compromise quality for
price (Murray, 1993). It is solely based on price and biased information and not
on performance.

Contractor selection is a multifaceted decision making process involving
the consideration of multiple selection criteria which are mostly subjective in
nature and difficult to gage. The selection of the lowest bidder is one of the major
reasons for project delivery problems as contractors, when faced with a shortage
of work; desperately quote a low bid price simply to remain in business with the
expectation of compensating through claims (Singh, 2006). Low bid does not
allow vendors to take responsibility of their work (Emery, 1995). Further third
parties so called “experts” take away the accountability from the vendors.

The reason why low bid rules the construction industry is because of lack

of awareness of owners. Lack of awareness and low bid mentality that stretches to
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architects, engineers, general contractors and subs, is the source of problem that
causes failure. The most dangerous issues caused by low bid are the potential
eroding of qualified engineers, experienced managers, and skilled labor (FMI and
CMAA Surveyors, 2007). Owners apply relentless pressure on the entire project
team to cut prices to the bone while serving up five-star services (ENR Editor,
2006). This process itself creates an adversarial environment, promoting change
orders, cost increases and potentially result in high cost at the end of construction
(Marquardt, 2001).
Construction Industry Solutions

There have been various efforts in the construction industry to improve
performance including continuous improvement, partnering, lean construction,
and implementing different delivery systems. A number of procurement and
project measurement tools have been introduced to further resolve the problem.
The construction industry in general is characterized with high fragmentation, low
productivity, cost and time overruns, and conflicts compared with other
manufacturing industries (Xue at el., 2007). Attitude-related issues: such as
narrow minded “win-lose” attitudes and short-term focus, arrogant attitudes,
exclusion of the subcontractors and suppliers from the early involvement phases,
lack of praise for good performance, and lack of understanding of the
subcontractors and suppliers problems (Xue at el., 2007). Three types of solutions
based on management, technical systems and procurement methods are currently

used in the industry to solve the above problems.
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Management Solutions

Industry has come up with a few management based solutions to solve the
problem. Lean construction, supply chain management, partnering have been used
lately to improve the overall productivity.

Lean construction is a “way to design production systems to minimize
waste of materials, time, and effort in order to generate the maximum possible
amount of value” (Koskela et al. 2002). New management thinking, like that of
lean construction, has suggested many principles and techniques that can result in
better labor and cost performance (Abdel-Razek at el., 2007). Many studies have
attempted to improve construction labor productivity via different ways for
examples: studying the factors affecting construction labor productivity (Thomas,
1991, 1992, 1995; Elshakour, 1994; Abdel-razek, 2004); measuring and
evaluating labor productivity (Abdel-Razek , 1990, 1992; Hosny 1992; Halligan,
1994; Osman, 1996, Thomas 1997); modeling construction labor productivity
(Abdel-Razek,1990; Adrian, 1976, 1987) and comparing labor productivity based
on economic considerations or costs (Thomas, 1999).

Another attempt is supply chain management. This includes the market
mechanism and the coordination flow. Supply chain has been used in construction
for the past few decades, in this time developments were made in technology and
culture, however, much research projects suggest that construction is still
ineffective and many problems in CSC (construction supply chain) can be

identified (Xue, 2007). However, an achievement considered is the internet-
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enabled CSCM which is a tool that facilitates decision-making, increases
flexibility, responsiveness and speed in operations.

Given the nature of modern construction projects where the involvement
of a multitude of contracting parties’ results in very high risks; partnering based
on relationship agreements and cooperative teamwork is perceived to be an
effective medium for managing conflicts between diverse participants (Rahman,
Kumaraswamy, 2002). Although the theory behind relational partnering remains
relatively simple, previous studies including Phua (2006) and Ngowi (2007) have
shown that a lack of trust between parties and a difference in opinion on resolving
disputes may jeopardize an otherwise successful project and cause an unwarranted
market perception of the particular procurement process (Doloi, 2009).

The above solutions have been in use for a number of years now; however,
in spite of the tools being used the industry has been declining as discussed
before. Researchers in lean construction argue that traditional project management
and design practices are obsolete (Koskela, Howell, 2008). They are built around
the transformational input and output processes — they perform poorly in
managing flow, or meeting client requirements (Koskela, 2000). Supply chain
management facilitates decision-making which is a conflict in itself as decision
making should not be a part of a process with substantive information. Partnering
is based on relationships which is not consistent and is dependent on other

external factors.
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Technical Solutions

Project success has been related to the project manager's leadership
competencies (Cheng, Dainty, Moore, 2005). Crawford (2001) linked project
management competence, project performance, and organizational performance.
An integral part of project manager’s job is project performance measurement.
Following are the performance tools created in the past few years:

" Australia: New South Wales Public Works Department, Australia
launched a Project Performance Evaluation (PPE) framework, which covers
parameters such as time, cost, quality, safety, contractual, communication,
environment, and dispute resolution elements. The main purpose of PPE is to
extend project performance measures to cover soft parameters, such as
communication and dispute resolution (C21, 1999). However, PPE relies on
manual collection, retrieval, and interpretation of the data provided by project
participants. Such a process is time-consuming and expensive, especially for
projects involving a large number of participants that are geographically distant

from the project control unit (Cheung, at al., 2004).

" United Kingdom: Construction companies have implemented a number of
performance measurement frameworks, such as KPI, the Balanced Scorecard, and
the EFQM Excellence Model (Bassioni at al., 2004). Each looks at performance
measurement from a different angle while they either overlap or complement one
another. Key Performance Indicators (KPIs) was developed by the KPI working

group under the UK Construction Industry Best Practice Program. The launching
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of the KPIs was to develop an industry performance standard (DERT, 2000).
However, KPIs have received significant criticism as they do not give insight into
the means of improving performance and therefore have limited use for internal
management decision making (Bassioni at al., 2004).

" PPMS: Another performance measurement tool is PPMS. It is a project
monitoring tool that makes use of internet and database technologies to streamline
monitoring process. The key performance measure categories are people, cost,
time, quality, safety, client satisfaction, communication, environment and
identifying performance indicators for each of the performance measure
categories (Cheung, Suen, Cheng, 2004). The glitch in PPMS is it relies heavily
on the internet and the database system which involves initial setup cost and
constant monitoring and good security to prevent ‘down-time’ and hacking.
(Cheung, Suen, Cheng, 2004).

" VIPs: Value improving practices (VIPs) and best practices (Bls) have been
in use for over 20 years (Lozon, Jergeas, 2008) and their use in a variety of
applications has been reported widely, but there is very little information available
as to the level of awareness, understanding and use of these practices by industry
practitioners (Lozon, Jergeas, 2008). Tools such as VIPs and Bls have not been
able to prove their positive impact which is evident from the industry survey by
Lozon and Jergeas which shows that the industry is not willing to endure the
negative consequences of not using these practices (Lozon, Jergeas, 2008), thus

have not been identified as effective tools.
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Performance measurement is great tool to create accountability in the
system, which could result in increased performance. However, the system of
performance measurement needs to be simple, logical and low maintenance such
that it is not just confined to technical experts or computer savvy individuals.
Therefore, a need exists for a comprehensive or integrated performance
measurement framework in construction which is simple and is capable of
resulting in a positive change.

Procurement tools

Initial stages of construction are the most critical and are the deciding
factor’s for success of the projects. Hans E Picard in his journal “Industrial
construction efficiency and productivity” says “Our own research data obtained
in over two decades of consulting on industrial construction projects, indicates
systemic losses of productive time resulting in 30% to 40% excess labor cost due
to factors such as status quo management, information systems that don't provide
necessary information, and inefficient work processes”. PERT/CPM techniques
are very common and widely adopted management tools, currently used in the
process of project planning and control. These techniques have been widely
accepted in the construction industry. However, despite the use of these
techniques, construction projects have failed to achieve their defined objectives
with respect to cost and time (Omar, 2009). Budget overruns and schedule delays
also fall under the failure of initial project planning and risk mitigation. More than

a third of major clients are dissatisfied with contractors’ performance in keeping
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to the quoted price and to time, resolving defects, and delivering a final product of
the required quality (Senaratne, Sexton, 2009). More than a third of major clients
are dissatisfied with consultants’ performance in coordinating teams, in design
and innovation, in providing a speedy and reliable service and in providing value
for money (Senaratne, Sexton, 2009). Unexpected change, which occurs
throughout the design and construction phase, hinders project success to a
significant degree (Senaratne, Sexton, 2009). Project pre-planning and risk
mitigation is contractor’s responsibility however, according to Massimoluigi
Casinell in his journal "Owner does more project management to mitigate risks to
schedule delay” says “to facilitate project start up, so critical for success, the
owner should force and drive the contractor to make some critical choices during
the study and preparation of the bid. Success of a project is dependent on both the
owner and the contractor. Owner needs to procure the right and capable contractor
and contractor has the responsibility of providing the owner with great results.
Procurement of the contractor plays a very important role as the process starts
from hiring a contractor.

In the current low bid environment contractors are procured solely on the
basis of their price. Industry is starting to realize that there should be more factors
to indentify a suitable contractor for the project. The Dutch Economic Institute for
the Construction industry (EIB) started a research on how to solve the problem of
procurement. The recommendations are: (Zwaga, 2008)

1. Use past Performance PSC (2003)
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2. Use Performance measurement in the selection procedure PSC (2003)

3. Ask for a Risk assessment plan, not only price

4. Ask for new ideas / solutions

5. Use an overall performance benchmark system to reduce the fail costs in the
Construction Industry.

Further, Kumaraswamy (1996) used a performance-based scoring
technique for rating each attribute on an interval scale and summing the individual
scores to compute the final score for a contractor. The technique is simple to use,
but depends on the subjective decisions of the experts. Additionally, it cannot
accommodate attributes with dissimilar scales of measurement. The technique
also fails to guarantee consistency in determining the attribute weights (Padhi,
Mohapatra, 2010). Holt (1998) used cluster analysis to group the contractors
having similar characteristics. The technique can handle the attributes with
dissimilar scales of measurement, but it is not suitable to identify the most
favorable contractor (Padhi, Mohapatra, 2010). Hatush and Skitmore (1998) and
Lambropoulos (2007) have used multi-attribute utility technique to score the
contractors. In this technique, the utility score of a contractor is determined by
comparing the desired value of each attribute (set by the government) with its
actual value as achieved by the contractor. The sum of the individual utility scores
reflects the total utility score of the contractor. Thus, the technique has the ability
to consider multiple attributes and past work performance. However, it cannot

handle fuzzy data and does not work properly for group decision-making
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problems (Padhi, Mohapatra, 2010). Lai et al. (2004) used multi-attribute analysis
technique to score the contractors. A simple scoring technique in which the
contractors are rated on an ordinal scale, it cannot capture the uncertainty of
preference ratings of decision makers. Also, it does not check the consistency of
scores for the attributes by decision makers (El-Sawalhi et al., 2007). Further, Lai
et al. (2004) did not consider the attributes that were quantitative in nature
problems (Padhi, Mohapatra, 2010).

History shows that best value costs the same or less than poor performance
low bid work. A survey projects that 54 % owners received higher profits with
best value (Guo, Yan 2006). Contractor makes a larger profit with best value
through their efficiency; money they save is their profit- that is the contractor’s
incentive, not higher prices (HBI Editor, 2005). However a system needs to be in
place for identifying and procuring the best value contractor.

Leaders and Leadership

One of the traits associated with all successful companies is leadership
(Maxwell, 1998; Collins, 2001; Tichy, 2002; Buckingham, 2005; Welch, 2005;
Price and Ritcheske, 2001; Kouzes and Posner, 2002). The need for leadership in
an organization is augmented by the increased demand for labor in industry,
especially the construction industry, and the scarcity of available workers.

With the expanding market, scarcity of workers, increasing skill gap, and
high employee turnover rate, organizations desperately need good leadership to

bring stability and growth to their systems. The shortage of leadership
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capabilities has been identified as one of the biggest problem that is keeping
organizations from becoming efficient, productive, and able to deliver quality
products (HR Magazine, 2006; Greco, 1997; Delahoussaye, 2002).

Organizations are continually trying to increase their personnel’s
leadership skills. They are spending billions of dollars on leadership training
programs, both the actual learning process as well as the implementation (Crain,
2007; MIT, 2003). The pressure for organizations to continually improve their
leadership capabilities has led to the development of numerous leadership
theories. Spending on leadership programs has increased dramatically (MIT,
2003; Crain, 2007). In 2000, when leadership program investments reached
around $50 billion, five times more than a decade earlier, industry made it clear
that it was headed in this direction (MIT, 2003). 23,004 books on leadership can
be found at Barnes and Nobles if searched online.

Leadership is one of the most important subjects in management studies
(Toor, Ogunlana, 2006). However, many authors have not been able to articulate
the idea of leadership despite the large volume of research and literature on the
area (Giritli at el., 2004; Kets de Vries, 1997). Particularly in the construction
industry, not much work has been done on leadership (Odusami at el., 2003).
Dulaimi and Langford (1999) argue that most studies on leadership in the
construction industry concentrate on investigating the motivational factors and the
personal characteristics of project managers. Few studies focus on leadership

development in construction project managers. However, due to the changing
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environment of the construction industry and increasing realization of people-
side of project management, researchers have shown more interest during last few
years. Toor and Ofori (2007), in their recent review of empirical work on
leadership in construction, have shown that the number of publications in this area
have consistently grown during the last decade. Out of total 44 publications, Toor
and Ofori (2007) show that more than 50% have been published during the last
decade. This shows a mounting interest of the research community in leadership

in the construction industry (Toor, Ofori, 2008)

Unfortunately, after allocating a tremendous amount of time and resources
into leadership programs, many companies are finding that there has been no
evidence of permanent improvement (Zenger, 2000). A survey of 5,000 HR
professionals showed that 65 percent of organizations that had implemented a
leadership program were not satisfied with the results (Drew, 1999).
Organizations are finding that creating or employing talented management is still
a problem and leadership is still a scarcity (HR Magazine, 2006; ASTD, 2004).

A division president of a Fortune 500 company was quoted as saying, “We
spend $120 million a year on this stuff, and if it all went away tomorrow, it
wouldn’t matter one bit (MIT, 2003). The question arises if leadership is being
used why is it not showing results? Are we defining it wrong? What is effective
leadership?

Edward Deming is considered one of the experts in the area of continuous

improvement and leadership. In his book Out of the Crisis (Deming, 1982) he
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explains the philosophy and reason for the success of many manufacturers,
including Toyota.

Major points supporting no-influence Out of the Crisis (Deming, 1982):

1. Leader’s role was not to focus on changing the individual, but
adjusting the system to increase the individual’s performance.

2. Leader’s need to align individuals in the right position to maximize
efficiency and productiveness.

3. Individuals have a constrained rate of growth and limited
capabilities.

Further another famous name is James Allen. In his book As a Man
Thinketh, James Allen (1900) proposes that it is impossible to prove that one
person can influence or control another. However, he states: if a person has
accountability; if the rule of life and the universe is logic; and if a person controls
his/her own environment, destiny, and life, then, although it seems as if one
person may influence or control another, it may actually be that the person being
influenced chooses to be associated with the influencer and is actually doing what
he/she wants to do. Allen proposes that a lack of information leads some to
conclude that one person can influence or control another. Collins states, “First
who....then what — Great people will always be great regardless of the role,
people don’t change much.” He recognized that leaders don’t increase
performance through influence, they do it through recognizing who is able to do

the job the best and creating an environment that attracts that person. Collins
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(2001) recounts this story in his book, Good to Great, “....When Dick Cooley
CEO of Wells Fargo began creating his team, in order to ensure success, he did
the following: They hired outstanding people whenever and wherever they found
them, often without any specific job in mind.” “That’s how you build the future,”
he said. “If I’'m not smart enough to see the changes that are coming, they will.
And they will be flexible enough to deal with them.” Jim Collins’ analysis of the
most productive companies revealed that principles of no-influence were directly
correlated to the companies’ success (selection of the right people) and no
evidence was found that individuals could be trained to become leaders (no
influence principle). Buckingham and Coffman (1999), in their book Break All
the Rules, which was based on in-depth interviews of over 80,000 managers in
over 400 companies, stated that everyone is different, constrained differently, and
should be treated differently. Leaders should quickly identify their subordinates’
characteristics, keeping those with good qualities and immediately separating
those with bad ones. After studying the greatest managers in the world,
Buckingham and Coffman believe that a person cannot be influenced. People will
be who they are regardless of external forces (i.e. quality of their leader,
incentives, training, etc.). Honda’s success was founded in its no-control, no
influence philosophy. Its leadership philosophy was so different from other
automobile manufacturers, especially the Japanese, that no one could explain how
the organization became so successful. After being introduced to the Honda

organization and seeing how visionary its culture was, Robert Shook was
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reminded of The Mary Gloster, a nineteenth-century poem. He said, “Rudyard
Kipling wrote: ‘They copied all they could follow / But they couldn’t copy my
mind / and I left’em sweating and stealing / A year and a half behind.” Such is the
heritage of Honda” (Shook, 1988).

With the above comments and discussions it can be concluded that
leadership is not influence — it is merely the alignment of resources. This changes
the traditional paradigm of leadership. It changes the belief that leaders are able
to increase the capability of their workers through influence. It can be said that
leadership does not increase the capability of their workers, but increases
productivity of the entire group through aligning each individual in the proper
place. A construction manager that can identify the talent of an employee to paint
and the talent of another employee to weld will increase the quality of the
construction group’s work merely by having the employee that is good at
painting, paint, and the employee that is good at welding, weld. Construction
needs leaders that have the ability to foresee the capabilities of their people, so
they can provide quality services to their clients and are more efficient and
effective in their work.

With this thought in mind, how many leaders in our society have such
traits? Henry Ford in his book ‘my live my work’, said “the men of larger ability
are less numerous than the men of smaller ability. It is the larger men who give
the leadership to the community and enable the smaller men to love with less

effort” According to the study, a mere 14 percent of employees around the world
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are highly engaged in their work, while 24 percent are disengaged. Everyone else
is somewhere in the tepid middle. “In other words, roughly 85% of those at work
around the world-from Montreal to Munich, from Pittsburgh to Paris, and from
Dublin to Delhi-are giving less of them than they could ”(Hamel, 2007). It is
surprising to know that the literature on clinical versus statistical prediction
suggests that humans in general, including purchasing managers, are often
outperformed by relatively simple statistical formulas for such kinds of tasks
(Snijders at al., 2003). The results also show that the formula outperforms the
humans, and that experienced purchasing managers do not outperform freshmen
students (Snijders at al., 2003). Ironically, formulas are not used as often as
human expertise. Human experts take decisions (right or wrong) because of their
lack of ability to predict. In real life, experts have learned to take decisions under
time-pressure while taking into account many subtleties simultaneously. In such a
““messy’’ situation, it could be argued, the real potential of the human expert will
surface.

Formulas are often found to predict at least as good as or better than
experts (Meehl, 1954, 1986; Dawes, 1971, 1979; Kleinmuntz, 1990; Dawes et al.,
1993; Grove and Meehl, 1996; Grove et al., 2000; Snijders et al., 2003). One
likely reason for this, as often mentioned in the literature, could be that humans in
general are not that good at tasks where sound decision-making involves reliably
storing, retrieving, and combining information (Tazelaar, Snijders, 2004).

Generally, decisions in purchasing which can be applied to any field, are made in
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a context where feedback is lacking, where it is not really clear which case
characteristics are good predictors, where measurement of what could be the
relevant case characteristics is often lacking, and where the outcome is not strictly
deterministic but probabilistic instead (Tazelaar, Snijders, 2004). Therefore
decision making is a result of confusion and not a part of a process. Dian Terry
writes in his article ‘More Decisions, More Complexity, More Data’ says “more
and more people need to take more and more decisions with more and more data
in less and less time. Hmm, sounds like these people need to automate some of
this...” The top five casualties of poor decision-making are customer loyalty,
company reputation among customers, profits, company productivity and
customer service.

To avoid such disasters disaster recovery planning process is required that
can enforce pre planning and risk minimization such that decision making can be
completely eliminated from the construction process. Construction industry can
be made efficient by reducing the number of decisions and introducing dominant
and useful data that leaves no room for a decision and shows obvious choices.
More and more information causes confusion therefore use of dominant
information becomes the need of the hour. Further chapters explain a similar
planning process based on leadership principles which eliminate decision making
and enforces pre planning and risk mitigation thus increasing the overall

efficiency of construction.
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Chapter 3
Case Study: U.S. Army Medical Command; MEDCOM

Large Public Organizations and Traditional Management Model

Government groups have problems delivering services on time, and on
budget, and meeting the expectations of the client (Hutton and Solis, 2009; U.S.
Postal Service, 2008; DOD, 2006; Christoff, 2005; Department of Homeland
Security, 2008; Newell, 2009.) Government groups use concepts such as
performance incentives but many times, are so bureaucratic, that they pay

incentives even if the service provider does not perform (GAO, 2005).

Large public organizations suffer from the bureaucratic practices. The
following are characteristics of large government organizations: (Kashiwagi,

2010)

1. Silo operations where each function is in a different silo and the objective of
the silo supersedes the objective of the organization. Silos include designers
and project integrators who create the projects and requirements,
procurement/contracting, project management who manage the delivery of

services, and the end user.

2. Each silo has its own rules, and its rules override the objectives of the

organization. .

3. There is a chain of command hierarchy where multiple approvals are required.

4. Decision making is one of the mechanisms of the bureaucracy.
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5. Decision making creates a political environment where who you know may be

more important than what you know.

6. Difficult to get innovation or change approved unless it is in the best interest

of silo oriented personnel.

7. No transparency of performance of any of the personnel or the silo.

U.S. Army Medical Command (MEDCOM); a large government
organization, is used as a case study for this research. It is an organization that is
delivering approximately $600M a year in construction renovation and
maintenance projects at 26 different sites located in the United States, in Europe,
and one in Korea. MEDCOM must use the Corps of Engineers (COE) to do its
procurement, construction management, and contract administration. The LGO
uses an indefinite delivery, indefinite quantity (IDIQ) contract to deliver design
and construction services. The LGO being used as a case study has had a history

of traditional problems such as: (Kashiwagi, 2010)

=

Having project cost and time deviations.

2. Inability to make the contractors accountable.

3. Inability to get accurate and current information on what was the cause of

deviations.

4. Inability to measure the performance of construction.
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U.S. Army Medical Command Introduction - Organizational Structure

The United States Army Corps of Engineers (COE) and Army Medical
Command (MEDCOM) work together to meet the hospital construction
requirements of the military bases located across the United States and oversees.
The U.S. Army Medical Command (MEDCOM) is amajor command that
provides command and control of the Army's fixed-facility medical, dental and
veterinary treatment facilities, providing preventive care, medical development
and training institutions. MEDCOM serves over 5 million soldiers (active, retired,
and their relatives) and civilian employees (U.S. Army Medical Department
2008). The organization deals with 250 plus projects with a scope of $600 million

each fiscal year.

There are a number of critical components that interact to achieve the
organization’s objectives:

1. The Corps of Engineers (COE) - procurement agents of MEDCOM services.
They report to the FM, FD, and MEDCOM.

2. Project Integrator - Staff to help coordinate and manage the delivery of both
maintenance and repair projects and new MILCON construction projects.
They are tasked to ensure the requirements are turned into projects, and the
projects have drawings/specifications.

3. Quality Assurance Personnel (QA) - Makes sure vendor has a quality control

program/risk  management program  while delivering  contracted
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construction/facility work or services. (They are cross matrixed as they report
to the project integrator, the COE, the FM, and the MEDCOM.)

Facility Manager (FM) - Responsible to deliver construction, maintenance
and repair projects, services, and maintain the hospital at a site. Reports to
the FD, and on site operational commander.

Facility Directors (FD - regional) - Responsible for hospital facilities in a
regional geographical area and report to both MEDCOM (staff and the
regional operational) and administrative commanders.

Hospital users including doctors, nurses, and hospital and post commanders.
IDIQ contractors - IDIQ contractors which are prequalified by the COE and
compete among each other for special projects. The Indefinite Delivery,
Indefinite Quantity (IDIQ) process has other advantages such as the IDIQ
contractors are specialist in their fields (Kashiwagi, at al., 2009). Figure 1

shows the organizational chart for MEDCOM organization.
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Figure 4: MEDCOM Organizational Structure
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MEDCOM’s initial system was designed in the following way: Facility
identified the need of their users and submitted a request to their respective
region. Region then forwarded the request to MEDCOM. MEDCOM after
analyzing the project and funding sent the details to the CEO for procurement.
COE procured the best value contractor. Contractor created the work plan (WP)
and submitted it to receive the notice to proceed (NTP) for construction. During
the construction process, the QA, FM, PM, and PI, tracked the construction
process and performed management and inspection functions in order to ensure a
quality product. The project was closed when the final inspection was done. The
organizational structure was management based with emphasis on control and

direction.

Figure 5 depicts MEDCOM structure with individual organizations such

as procurement; facility etc in their silos and layers of management.

< 30K Foot Level

Facility/Location
Quality Assurance Personnel

Regions/Project Integrators

MEDCOM

COE Procurement
End Users
Contractors

Technical Details
Management/Direction/Control/Decision Making/No Accountability

Figure 5: MEDCOM Management Structure
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Organizational Objectives and Goals

The active involvement of the United States in Iraq and other international
military efforts has been increasing the United States Army Medical Command’s
(MEDCOM) effort for building and maintaining quality medical facilities
(Kashiwagi et at., 2009). Previously, MEDCOM was tasked with caring for
soldiers hurt in conflicts with shorter durations. MEDCOM staffing levels and
facility requirements could be accomplished in spurts and using fewer resources
and facilities. The Iragi conflict changed that (Kashiwagi et at., 2009). Two
major factors: first, the war was prolonged into a duration which overcame the
short term capability of understaffed MEDCOM personnel support and facilities
(despite the normal plan of working overtime); and secondly, the technology used
in the war caused injuries that disabled servicemen for longer periods of time,
forcing MEDCOM to become a more permanent function/facility for a higher
number of troops. With current limited resources available it was pertinent that
the ones available were used to the optimal. Projects needed to be delivered on
time, within budget, and meet the quality expectations such that they were more

efficient and effective in delivering and maintaining facilities.

Consequently, MEDCOM wants to decrease its management and increase
its performance (on time, within budget and customer satisfaction) and efficiency.
After analyzing the problems and their results MEDCOM has come up with the

following objectives and goals for the organization:
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= Decrease cost and time deviations
= Minimize need for management
= Create an environment of accountability
= Increase pre-planning, risk management, and quality control performed by
the vendors
= Ensure quality construction and client satisfaction
Hypothesis

Implementing a risk management system; PIRMS in MEDCOM can
supplement the perception, preplanning, and risk minimization capability of a
contractor’s project manager, thus increasing the project performance (on time,
within budget, and meeting expectations). In additional can minimize change
orders and budget overruns. The major impact of this research is that proactive
management by contractors may be much more effective than traditional
management such as direction, control, and inspection by client’s professional
representatives. This research will be a deductive based research study that uses
MEDCOM as a case study.

MEDCOM was introduced to the risk management system, Performance
Information Procurement System (PIPS) in 2004. Performance Information
Procurement System is a best value procurement tool with a 98% success rate of
high performance in the industry (Chong, 2007). However, as it was a
procurement tool and COE already had a procurement method, PIPS was not

accepted and highly resisted. PIPS was further modified to suit the needs of
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MEDCOM and Performance Information Risk Management System (PIRMS)

was developed which was a post award risk management system.

For the last five years, the U.S. Army Military Command (MEDCOM) has
been experimenting with a methodology to measure their organization with
PIRMS. It minimizes the amount of information to dominant data and requires
the participant at most risk, and least bureaucratic to document the information.
The system is able to use the vendors (who are all external to the US MEDCOM
system) to provide the information that can measure the inner workings and
participants of MEDCOM. The foundation of the information system is the
transfer of risk and control to the vendors. Performance information can
minimize risk, decision making, and project deviations, and increase customer
satisfaction. PIRMS can take a contractor’s project manager who may be reactive
(lacks pre-planning and risk mitigation), and transform him to be proactive by
enforcing pre-planning and risk mitigation before the start of the project thus
eliminating decision making from the process. The main objective of PIRMS
would be to create transparency in the organization and create information that

would motivate the supply chain to improve their performance.
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Chapter 4
Methodology: Performance Information Risk Management System (PIRMS)

PIRMS is a risk management model that utilizes leadership principles and
processes to minimize the need for management by direction and control.
Handling of risk is a major factor in any project. High performance/expert design
firms and their personnel have minimal or no technical risk. The only risk they
have is risk that they do not control (risk that is brought by other participants,
mainly the client in the form of over-expectations, items outside of the scope,
decision making at the wrong time during the process, and the changing of
expectations). High performers/experts see the project from beginning to end,
before they compete for a project, and know the risk that they do not control
before they accept the project. Figure 6-7 shows the comparison of management
(traditional) based model and the leadership based model.

PIRMS is the leadership based process that identifies scope, pre-plans the
project and minimizes risks before the project starts. PIRMS can be used in both
price based and best value environments. It is able to achieve efficiency and
performance through the following (Kashiwagi, Malhotra, Kashiwagi, 2009):

1. Aligning people and resources in their correct positions and roles to
maximize the productivity of the group.

2. Consolidating the responsibility of a project solely to the vendor, instead
of dividing it between all the players (project manager, site personnel, etc.).

This can be done because the structure forces the vendor to identify and
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minimize the risk that vendor does not control that could impact the project, as
well as documents all unforeseen problems that occur and how they should be
minimized.

3. Quantifying and updating simple performance measurements directly
related to the cost, schedule, and quality of the project weekly.

4. Encouraging the client to rely on the expertise of the vendors to make
decisions and solve problems.

5. Requiring vendors to show dominant information to minimize client
decision making.

6. Having the vendor record all documentation and allowing the client’s
representative to check the documentation for accuracy.

7. Selecting the best value vendor and transferring risk and control to the

vendor.

Initial conditions Final conditions

) ——> @ L

Laws Laws

Time
D1: Client makes decisions on budget, time, and expectations

D2: Designers make more decisions to make expectations true

D3: Contractors attempt to use the lowest possible price to minimize the
risk caused by the decision making of client's and designer’s

M&C: The client attemptsto force contractor to make expectations

© 03 happen
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to:

Initial conditions Final conditions

0) =———> u‘@ —y
Laws @
———— Time Laws

M1: Measured desi%x options that accurately describe the initial
conditions replaces D 1

M2: The best value construction option that replaces the design M1
M3: Measures deviation

@ @ . M4: Final performance measurement

Figure 6-7: Traditional Management Model: New Risk Model; PIRMS

As a result of using PIRMS in the most optimal way, contractors are able

1. Minimize risk before they start a project by putting the right people
(experts) on the project who know how to do the project based on experience.
2. Identify the scope of the project, a baseline schedule, what the project will
cost, and the solution of the project before project award.

3. Identify what risks may affect the project due to client over-expectations,
client nonperformance, problems caused by other participants (permitting,
review bodies, client related individuals) potential unforeseen conditions
(defined by the scope and baseline schedule).

4. High performance vendors maximize their profit by finishing ahead of
schedule.

5. High performance vendors are motivated by profit (finishing ahead of
schedule and meeting client expectations of time, cost, and quality)

(Kashiwagi, 2009).
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Development of PIRMS

MEDCOM was introduced to PIPS, performance information procurement
system in 2004. PIPS is a best value procurement system based on a leadership
structure with a 98% of success rate pertaining to high performance. However,
MEDCOM being an extremely bureaucratic organization, highly resisted PIPS
especially the procurement department as they felt they were unable to control the

procurement anymore.

Year 2004: MEDCOM was not convinced that PIPS could add dominant
value to their best value procurement system. The organization was unable to
identify that the main payoff of PIPS was in the risk management and the change
of paradigm. Therefore, procurement side of PIPS was omitted and pressure was
laid on the main issues of delivering construction and other services: changing the
paradigm, forcing contractors to plan ahead, and transferring risk and control to

the contractor.

Year 2005: PIPS was modified to suit the client’s satisfaction and PIRMS
was created. By taking it outside of procurement, and making it an engineering
risk management system, it minimized the resistance of the procurement offices.
Thus a paradigm shift was introduced. Performance information that was
previously considered proprietary, and only used by the COE contracting office,
was actually being used by the MEDCOM management, engineers and
contractors as a part of their risk management system. It also gave MEDCOM the

accountability and control of their own construction program.
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Year 2006: PIRMS was added to the contractual language and was made a
technical requirement by the contracting office. Director's Report, an excel sheet

compiling the performance information of the organization was developed.

Year 2007: First IDIQ (indefinite delivery indefinite quantity) contractor
understood the PIRMS concepts and adopted the system to optimize their own
operations. Through their implementation, WRR was further optimized. Risk
management plan used by the contractors was identified to be incorrect and was
redefined as the identification of risk that the contractor did not control, and the

method that the contractor would manage and minimize the risk.

Year 2008: MEDCOM officially implemented the risk management plan
(RMP.) The transition also required educating contracting offices, and project
management personnel, and the 26 hospital facility managers and facility

directors.

Year 2009: Four out of six IDIQ contractors pursued their own training to
implement PIRMS using its WRR and RMP. In 2009, contractors stressed and
pushed PIRMS utilization more than the owner. MEDCOM looking at the change

introduced PIRMS to their construction wing, MILCON.
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The PIRMS Process - Theory

PIRMS is based off a leadership based model outlined by Information

Measurement Theory, IMT. IMT is a set of deductive logic models which predict

future results based on relative measurements. The major concepts and principles

are as follows (Kashiwagi, 2004):

Decision Making

1.

Decision making requires an individual to use their subjective bias and
experience to solve a situation where they have insufficient information to
predict an outcome.

Decision making brings risk.

Decision making is minimized when the decision maker has accurate
information.

Dominant information is the information that will minimize the need for
decision making.

It is difficult for one organization/person to control the actions of another
individual.

People and organizations are predictable with enough information.

Past performance and future capability to perform on unique events can be
predicted.

Experienced personnel can identify future activities in an event before it
happens. They can identify and prioritize risk and they will have a plan to
minimize the risk before it happens.
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Experts

10.

It is difficult for one organization to control another even if there is a contract.
Risk is minimized by hiring an expert vendor, not through management and
inspection.

Experts cost less, not more, because they are more efficient and have no risk.
Experts do not have to be managed.

Experts can tell you what will happen before it happens.

Experts will accept technical risk, because they are experts in the technical
area and therefore can minimize the risk with their expertise.

Experts think ahead to minimize risk.

Experts maximize profit and minimize risk that they do not control by using
dominant information.

Experts minimize the need for relationships and transactions by
communicating the essential information.

Experts take control of their own project, and minimize risk that they do not
control by preplanning and accurately describing the risk they do not control
to the client.

PIRMS creates an information environment by using 3 major tools: Risk

Management Plan (RMP), Weekly Risk Report (WRR) and Director’s Report. It

uses dominant information that minimizes disagreements. As the information

produced is simple and non technical, it does not force the owner to make
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unnecessary decisions. PIRMS allows everyone to clearly define their tasks, thus
bringing accountability in the system.

Weekly Risk Report

The Weekly Risk Report is a contractor generated document that is
submitted at the end of every work week from the commencement of a project to
its conclusion. It records any risk issues that have developed and will affect the
project’s performance (budget, schedule, and customer satisfaction), the risk’s
impact to the project, person responsible for the risk, and what is being done to
minimize the risk. The document is cumulative and serves as a record detailing
the project problems from their inception to resolution. It creates a baseline for
the project and measures deviations so forth. Because the deviations being
measured and the person responsible reported, WRR creates accountability thus
forcing pre planning and risk management and mitigation. This report is
distributed to all individuals involved on the project as well as the MEDCOM
Director.

The Weekly Risk Report clearly identifies the reason a project is behind
schedule or over budget and the entity that is responsible for the issue. The report
is distributed directly from the contractor to all individuals involved, regardless of
rank. This eliminates the manipulation of information, pinpoints the source of the
problem, and places immediate attention on that individual and the action that is
required for the resolution of the issue. As a result of the dominant information

being passed, minimal external management is needed (Kashiwagi, at al, 2009).
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Weekly Risk Report is a simple excel sheet with the following
worksheets:
1. Project Setup: It documents the setup information of the project such as

time, money, location, contractor/designer and client personnel involved along

with their contact information.

Project Setup Information Contact Information
Project ID / Task Order: 123456 Contracting Office: CHFPM
Project Title: ABC CO Phone: 1111111111
Location: Ft. Bliss, T (WBAMC) Facility Manager: Fhd 1
Region: SREMC FM Phone: 111-111-1111
Contractor: WYZ Project Manager: Phd 1
DesignerfArchitect POR P Phone: 111-111-1111
Project Schedule/Budget MEDCOM: MEDCOM 1
Project Phase:|  S1, WP & Construction (C) MEDCOM Phone: 111-111-1111
MNotice to Proceed Design Date: 09,0805 QA Rep.: QA1
Planned Design Completion Date: 2/5/2008 QA Phane: 111-111-1111
Planned Final Completion Date: 2852010 QA Ermnail: QAGclient com
Contract Duration (days): 365 Contractor POC: CON PO
Design Cost:| § 500,000.00 Contractor POC Phone: 111-111-1111
Awvard Cost:| § 4.803,593.00 Contractor POC Email: pociEdcontractor.com
Risk Management Plan (RMP) Yes DesignerArchitect POC: Designer POC 2
[NTF Date should reflect earliest phase; Original completion date should be the contractor's D/ POC Phone: 111-111-1111
estimate of the total project completion - nat only the current phase(s); Award cost should T -
compile all phaze contracts [FEP. D/ POC Email: oo Designer. cam

Figure 8: Weekly risk Report, Project Setup Sheet

2. Schedule & Budget: This worksheet tracks cost and schedule deviations.
There are two parts on this sheet. Awards and modifications as well as
schedule and milestone. Awards and modifications as the name suggest tracks
the modifications and change orders on the project with their impact on cost
and days. Every modification/change order has a corresponding risk which is
reported on the risk sheet. Schedule and milestone breakdowns the major

milestones/deadlines of the project and tracks their deviations.
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Project Setup Information
Oniginal Budget: $  5,303,593.00

Current Project Cost: $  5,323,593.00
Ciriginal Schedule (Diays): 515
Churrent Project Schedule (Days): 515

Aweards & Modifications

Schedule & Milestones

AWARDS & MODIFICATIONS

No. Award [ Modification Daie Type Days $ Description
1 Vaward Design 0/3/2008 FFP 150 [ $ 50000000 Design
2 | vward Construction 02Mmsmng FFF 365 | §4,805,593.00 Const.
3 |MoD1 1201108 0 $20,000 Risk |

Total Coniract Dollars: | § 5,323,593.00
Total days: 315

% Billed: 10%.

% Completed 10%,

SCHEDULE_ MILESTONES _
o Actuall Coniract
No. Activity Gathastweekly | pjected Date | Date
1 VDesignstat 100, O9MEIE DOMEI0E
2 Design Completion 100% 0215108 DLASI
3 |PreFinal Work Phn 0% 0201109 DLL5I09
4_|'Work Plan submission 0% OLi25109 DL25109
S _[‘Worl Flan Approval 0% 02005108 02105109
6 |Construstion start 0%, 0205108 0205109
7 [Construstion Conplation 0205110 02005110

Figure 9: Weekly Risk Report, Schedule and Budget Sheet

3. Risk Sheet: Risk is defined as an unforeseen problem with an impact on
budget, schedule, or owner satisfaction. The contractor reports such problems
on the risk sheet with a plan to minimize the risk. Once a modification is
issued the risk is considered resolved and a modification is added on the
schedule and budget sheet. Risk page is also utilized to document critical
information of the project. The documentation also brings clear
accountability. The contractor is required to list a plan to minimize each of
the identified risks. This forces the contractor to accept risk for the project
and encourages them to look ahead, plan, and predict what risks may be
encountered in the future. The owner does not have the opportunity to reclaim
the risk, as the only decision they are required to make is the rating of the
risks. Following things are reported on this sheet:
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= Date the risk was identified

= Type of risk

= Plan to get the risk resolved

= Planned resolution date

= Actual date resolved

» Impact to cost and time

= Responsible party which is the owner, contractor, or unforeseen
(0,C,V)

= Risk rating: Risk rating is the rating given by the owner
representative on the plan that the contractor makes for resolving the risk. By
giving this rating, the owner representative who is generally the QA also
confirms the accuracy of the information provided on the WRR. Risk rating
along with the impact on $ and days generates a risk number for the project
which signifies the risk factor of the project. All projects are prioritized as per
the risk number on the director’s report and the top 10 projects with the
highest risk number are highlighted. Highlighted projects are sent to the owner
higher ups every week and thus the disputes and problems tend to get resolved
faster as the people involved in the projects are questionable. Contractors can
use this tool to get their risks resolved faster. They can increase the risk
number by decreasing the risk rating of the risks. The main purpose of the risk

sheet is to get the problems and disputes resolved as soon as possible and risk
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rating is an excellent tool for the same. Risk rating is inversely proportional to
the risk number. Risk number is directly proportional to the problems on the

project

Obijectives of risk sheet:

= Documentation

= Allocation of accountability
= Current risk status

= Owner rating and Verification

ANEGATIVE impact and a POSITIVE impact to the critical path cannot be identified in the same risk.
Planned Impact Days to Owner/ i =
No | Date Entered Risk Items Plan to Minimize Risk Resolution A;tual fole Critical Path feactio Contractor/ fize Hatin
esolved Cost 4 (1-10)
Date (Calendar) Unforeseen Risk
Risk A Plan:
1) Problem hackground - why is this an unexpected project
Select the Risk ltem (Area of Risk)  |risk? I this was due to the Owner, was it the COE, Facility, or
o 341772006 [from the Dropdown Menu or enter your|Project Manager? 31712008 3/18/2006 0 § 10000 [o] g
0w 12) What will be done to minimize this?
3) Who is responsible for the plan?
) What kind of irpact will this hawe?
1 107372008 |Design Changes by Faclity 1) 10422008 Facity has requested desion changes for raom 1. 2) Meefing 1116/2009 | 124172008 0 20,000 o] 10
it contractor, facilty manger and designer to get e design changed on
10H 0/200% 3) Ouiner 4) Cost impactaf 20,000, ho fine iinpact
2
3
1

Figure 10: Weekly risk Report, Risk Sheet

4. Report Sheet: Report sheet is a one page summary and the final document
of the project. It compiles all the information from the previous sheets in one
page.

5. RMP sheet: This sheet contains the risk management plan created by the
contractor before the projects starts. Next section explains the risk

management plan.
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Risk Management Plan

The RMP is a compilation of ALL risks (obtained from risk assessment
plans, client, other parties and the contractor) and solutions to each risk identified
between the NTP and Site Investigation. All risks should be prioritized from the
greatest impacting risk to the least impacting risk. Risks and concerns can be
added to the RMP sheet at any point in the project.

The list of risks should also include:

1. Any risks or concerns identified by other users/parties.

2. Any actions requiring client participation or approval, outside
regulatory participation, or factors outside the control of the Vendor. Each
action must have a due date and a minimization plan.

Director’s Report

The Director’s Report is an excel sheet that compiles the 250+ project
weekly reports that are received weekly to gain a definitive overview of the
organization. The performance numbers are complied in terms of number of
projects, current budget, schedule, change orders/modifications, the percent of
projects on time and within budget and other critical measurements. The report
then ranks or prioritizes all of the projects according to their degree of risk which
comes off the risk number from the WRR. The report is designed in such a way
that it can compare the performance information of all the entities such as

facility/location, COE, contractor, region, and the individuals in a specific role
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such as project integrator, project manager, quality assurance engineer, and
facility manager. This report is compiled every week and sent to all the owner
representatives. Contractors are also able to review their performance compared
to other contractors every week.

The Director’s Overview allows the Director or the head of the
organization to easily identify where problems are occurring in the organization.
Instead of trying to address all the problems within the organization, the Director
is able to isolate the projects with the highest risk impact and devote primary
attention to them. The information distributed from the overview allows the
Director to pass information to each individual regarding their current status in
relationship to the whole. This provides an automated system that allows
everyone in the organization to understand the strengths, weaknesses, and areas of

improvement in the organization. Thus minimize internal decisions and

management resources requirements on a weekly basis.

Regional Director Regional Director

‘ Hospital 1 | ‘ Hospital 2 | ‘ Hospital 3 | ‘ Hospital 4 |
% Contractor 1 | Contractor 5 | Contractor 9 | Contractor 13 ‘
—| Contractor 2 | Contractor 6 | Contractor 10 | Contractor 14 ‘
—| Contractor 3 | Contractor 7 | Coniractor 11 | Contractor 15 ‘
—! Contractor 4 ‘ Contractor & | Contractor 12 | Contractor 14 ‘

Figure 11: Director Report Structure

58



Table 1: Overall Performance Information (Division overview)

Original projects budget

$815,960,012.18

|Current estimated cost

$548,148 ,825.51

Estimated cost over budget

$32,188.813.33

% estimated cost over budget 3.94%
Total Number of Projects 270
% projects on time 48%
# of jobs delayed 140
% projects on budget 65%
# of Jobs Over Awarded Budget 94
# of projects missing owner ratings 34

Project budget

§ 302207412

% Over Awarded Budget 3.94%
% over budget due to owner 2.80%
% over budget due to contractor 0.02%
% over budget due to unforeseen 1.13%
Average length of project 473
% Delayed 19.99%
% Delayed due to owner 13.70%
% Delayed due to contractor 1.00%
% Delayed due to unforeseen 5.29%
#of risks 1.62
# owner generated risks 1.09
# of overdue risks 0.61
'Owner Rating 9.09
Risk number 2.78
| Total Weekly Reports Missing 3
Total % Missing Weekly Reports 1.1%
Total % missing RMP 24%

Table 2: Contractor Performance Information

Total Awarded Budget

52,432,079 395,002 693

206,981 637 B8 655517

62,203 365

Current Cost

54,069 589 405 491 064

214005111 71348878

88,734 993

Over Budget

1,637 509

10,488 370

7,023 414 2,693,361

6,525 628

Total Number of Projects 146

% Projects On Time 14% 61% 44% 31% 17%
# of Jobs Delayed B 57 32 11 30

% Projects On Budget 14% 75% 58% 3% 47%

# of Jobs Over Awarded Budget 37

24

# of Risks per Job 3.86 117 1.46 3.63 2.47
Owner Generated Risks 2.86 0.84 1.33 1.69 1.13
Number of overdue risks 1 1 1 0 1
% Over Awarded Budget 3.12% 2.66% 3.39% 3.92% 7.94%
% over budget due to Owner 1.14% 1.94% 3.14% 2.86% 7.30%
% over budget due to Contractor 0.01% 0.03% 0.00% 0.52% 0.41%
% over budget due to Unforseen 1.98% 0.69% 0.25% 0.54% 1.05%
# of Days Delayed 380 67 84 128 161
# of days delayed due to Owner 313 51 78 35 75
# days delayed due to Contractor 4 4 u] 39 13
# days delayed due to Unforseen 63 13 B 54 74
Owner Rating 9.68 9.05 8.58 9.59 9.73
Risk Number 2.89 2.84 3.31 1.96 1.99
% Projects missing 0% 2% 0% 0% 0%
% Projects with no RMP 0% 33% | 0% | 50% 0% |




Top 10 Sheet

Director’s report has a top 10 worksheet which contains the high risk
projects prioritized by the risk number generated from the weekly report. Risk
number as discussed in the previous section is calculated by a combination of a
number of factors such as risk rating, over budget, and over schedule.
Highlighting these projects helps in getting their issues resolved faster as this
worksheet is seen by the top management at the client side.

Table 3: Top 10 Risk Projects

TOP 10 RISK RANKING PROJECTS
No. Project Location Risk # Contractor = Ui WERk I
Top 10

1 [Project A Location 1 16.74 Contractor 1 10

2 |Project B Location 2 11.27 Contractor 2 1

3 |Project C Location 3 10.72 Contractor 1 3

4 |Project D Location 4 10.13 Contractor 1 9

5 |Project E Location 5 9.68 Contractor 2 12

6 [Project D Location B 9.61 Contractor 1 4

7 |Project F Location 7 9.02 Contractor 3 5

8 |Project G Location 8 8.80 Contractor 1 12

9 |Project H Location 9 8.50 Contractor 4 20
10 [Project | Location 10 8.1 Contractor 1 2

The process is operated as follows: (Kashiwagi, Sullivan, Kashiwagi,
2009)

1. Contractors generate a WRR for every project as soon as they receive an
award (NTP).

2. Contractors identify and document in a risk management plan (RMP) all
concerns and risks that they do not control, with the plan to manage and
minimize them.

3. Contractors put a milestone schedule on all activities.
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4. Contractors update the WRR every week, identifying any deviations from
the schedule and cost, with their respective reasoning.

5. The owner representative generally QA, checks the accuracy of the WRR.
Incase of any discrepancy identified by the owner, contractors rectifies the
WRR.

6. The data from the WRR compiles into the Director’s report which
generates performance numbers for all components. This information is sent
out to the contractors and the client.

7. The information produced by the Director’s Report is analyzed quarterly.
8. After the project is completed, the owner/client rates the contractor and
fills a close out survey. The close out survey may be used as past performance
information for procuring the contractors again for a new project. Fig 12

shows the PIRMS loop.

Compete for Award to
Work Orders _ Best Value
Through COE “| IDIQ
RFP Contractor
Contractor manages WRR o
Including Deviations
Milestone Schedule _ Mot accurate
& N [y
Risk Management Plan .
A
‘ QA
Final Project Project not over Reviews WRER.
Closeout Rating
Accurate
WERR becomes final Project over v
Project Director’ COE
documentation Hectors FI
Report :
Region

Figure 12: PIRMS Process Loop
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Value added by PIRMS

PIRMS is able to add value to an organization as follows:

= Accurate performance information in terms of cost, time, and customer
satisfaction
= Improves performance of projects
= Projects running system improve % over budget, and % on-time, %
customer satisfaction.
= Increases accountability of all parties
= Weekly report can be used anywhere to document performance
= Any deviation is documented thus problem areas are identified
*  Minimized effort
= Requires minimal work from owner staff
= Contractors require minimal management from owner representative
= Top 10 list shows where to exert efforts
= Transparent and simple
= Information can be gathered and collected quickly (on any aspect of the
system)
= PIRMS does not take a lot of technology and communication; it is user

friendly and requires low maintenance.
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PIRMS clearly defines the roles of the participants. The role of the
owner’s representative is to:
1. Do quality assurance.

= Quality assurance, is defined by PIRMS as:

I. Ensuring that the contractor is turning in a weekly report.
ii. Ensures that the weekly report is accurate and updated.

2. Relay to the contractor facility’s concerns

The role of contractor is to:
1. Deliver quality design and construction work
2. ldentify and minimize risk that they do not control
3. Identify and document the deviations on the project in terms of cost and time.

PIRMS uses dominant information/simplistic structure that minimize
disagreements. Dominant information is defined as “simple, timely, and easily
understood by all parties.” It is not technical, it is not late, and it does not force
the client/buyer to make decisions.
PIRMS Application in MEDCOM

MEDCOM is an organization that works with multiple groups with their
respective roles. Each group has their set of responsibilities. Major groups as
discussed in chapter 3, are the Corps of engineers; Facility, Regions, and IDIQ
Contractors. The end users/doctors/nurses decide their requirement and inform the
facility. Facility forwards their request to the region. Region sends the request to

MEDCOM. MEDCOM after analyzing the requirement and funding sends the
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details to the Corps of Engineers, who set up an initial scope and invites IDIQ
contractors to bid on the projects. The best value contractor is selected and creates

a WRR and RMP before the project start.

$355338$

5 MEDCOM
Director
A\ 4

Region Core Of Engineers
Procurement Office
Facility Director - ‘ PM (Owner)
Project Integrators t
t Quality Assurance Personnel
Facilities «—¥—»| Facility/COR/Extemal contractor
Facility Manager
On-Site
= Contractor
Hospital Users i .
(Doctors, Nurses...) (PM- Pres, Vice, Admin)

Figure 13: MEDCOM Operational Loop

PIRMS was developed at Arizona state university by a research group,
‘Performance Based Studies Research Group’. This research group acts as a best
value consultant for MEDCOM and generates performance numbers from the
weekly reports and analysis them. All the on-going weekly reports every week are
sent to PBSRG by the contractors after being reviewed by the owner
representative. Reports are compiled in a director’s report and further used for
generating useful and dominant information. Figure 14 shows the MEDCOM,

MRMP process from NTP to close out.
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MEDCOM Risk Management Process (MRMP)

Weekly Reports N

Selection Site Investigation Weork Plan Pre-Con Coenstruction
Ll 1 | 1 | | |
1 | | | | | 1
Award NTP NTP NTP Close-out
T T Survey

— Schedule must be calculated out until the end of construction
Initiate Weekly RMP Tab will be updated throughout project

Figure 14: MRMP process NTP to close out
PIRMS or MEDCOM Risk Management Process in MEDCOM can be
divided in to two phases; on-going project performance cycle (fig. 15) and

completed project performance cycle (fig. 17).

On-Going Projects Work Cycle

Receive Education & Documentation

Master project list for the QA list from .
fiscal year from MEDCOM MEDCOM Documentation
Good/Bad Examples

- (Case Studies)
Project NTP Owner concerns

On-Going Project List
Weekly Risk Reports telephonic/email/
conference)

Training & Education

Distribute
Generate
Director’s Report | Websites | Emails |
Missing WRR Log Top Ten (high risk Analyze
rojects
Regions Contact List for Accuracy QA :
Check Analvsis

Performance Report MEDCOM & Contractors

Figure 15: PIRMS: On-going Projects Work Cycle
On-going Projects Work Cycle
On-going project information is generated from the WRRs, sent every
week for the on-going projects (approximately 300 projects each fiscal year). At

the beginning of the fiscal year, MEDCOM creates a project list for the upcoming
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year with details such as procured contractor, awarded cost, awarded time etc.
This list is considered as the on-going project list and is tracked and updated
throughout the year by PBSRG. Contractors also send their list of projects to
PBSRG, which is used as a cross check. During the year as the projects receive
their notice to proceed (NTP), contractors start sending their weekly reports with
the necessary updates. Missing weekly reports throughout the on-going process
are tracked and contractors are penalized for the same.

All the weekly risk reports are combined in a director’s report to measure
any deviations on the projects and further analyzed such that the following overall
objectives are achieved:
= Risk Mitigation: Information of the projects with high risk. These are the
projects which need attention as they highly impact time, cost or customer
satisfaction. As director’s report gives limited information with respect to the risk
on project, a top 10 form is created for further details. This top 10 form gives the
necessary details such as :
= Causes of the risks and their impact / Entity at risk
= Action performed on the project to resolve the risk/dispute
= Duration of the projects being high risk
= Optimal solution or whom to contact to resolve the risk/dispute. Table 4
shows an example of the top 10 form. This document is distributed throughout the

organization every week and acts as a great tool to minimize risk.
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Table 4: Top 10 Form

1. Why is this project on the top 10 list

2. What is heing done to decrease the risk
on the project

[Log of all actions taken on the project

5  Example Project WRAIR 10.00 JIK 3/17/2006 & 4/11/2008 | Mobile

1) 12/8/2008 Incomplete drawings caused
ladditional scope.

1 Project& Locstion& | 4263 | CONA | 10/18/2007 b Time extension sequested, approved 58 | wsrmo7 |01

Oe
[F/16/2009. Action on modification still

lawaited. no action taken till 1/22/2010

1) a. Gov'thas not approved abatement

b. Awaiting MOD for hazardous materials
c. approval to change subcontractors.

2 Project B Location B 3510 CONB 9/19/2008 ) a. 11/20/9 Waiting on Government MOD 16 9/19/2008 | 7/2/2009

. 11/20/9 Waiting on Government
response.
c. Request was submitted on 8/12/2009.

Performance Information/Accountability: Individual performance lines are
created such as regional performance lines, facility performance lines etc to
motivate entities to perform better and create accountability.

Efficient Communication: Director’s report is also capable of combining all
the contact information from the weekly report to one spread sheet. The
contact list has information for MEDCOM, COE, regions, individual facilities

and contractors in one spread sheet which facilitates faster communication

(table 5).
Table 5: Contact List & Education Documentation
Contact Information for MEDCOM Education
# Name Position Office#  |Cell#  [Fax# |Email By Telephone By Email By Training Seminars
1 |Contact A |MRR, Program Manager 1234 1234 123 contactAFus. army. mil
2 |Contact B |Colonel, Asst. Chief of Staff for Installations [5678 5678 124 contactB@us. army. mil
3 |Contact C |Major 91011 101 125 contactCEs. army.mil
4 |Contact D |M &R Facility Concepts 121314 121314 126 contactDEus. army. mil
G |Contact E |MEDCOM Director 161617 161617 127 |contactE@us army.mil

Transparent Organization: One of the objectives of PIRMS is to create a
transparent environment such that there is less confusion and more

accountability. To achieve this objective, performance information generated
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every week is circulated and published on PBSRG and army websites. It also
acts as a motivational factor for improvement as all entities are able to
compare their performance with their competition. Performance numbers are
also sent through email in some cases such as individual performance lines for
regions and facilities. Army website is updated every week with Director’s
report and top 10 weekly risk reports.
PBSRG website is updated under two sections:
1. MEDCOM Performance
= Weekly Update
= Director’s report
= All weekly reports
= On-going projects - contractor performance lines
= List of top 10 projects
= Monthly Update
= Accuracy analysis on on-going projects
= Contractor performance lines (completed projects)
= Time to resolve risk (completed projects)
= Project performance compared — project with RMP/without RMP
(completed projects)

2. CONTRACTOR Performance.
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All the performance information under this section is coded and
similar to the MEDCOM performance webpage. Figure 16 shows the

contractor performance webpage on the PBSRG website.

‘ Contractor Performance

w e e TOF 12 REE FARENE PRLECTS L1/ 203010

(01/29/2010)

On-Going Contractor Comparison (01/2972010)

Completed Projects Contractor Comparison
101720110}

Weekly Report (WRR) and Risk Management Plan (RMP} Analysis
Contractor Accura te Frﬁ:;;';:::ﬂ“”" Accuracy Ana |‘ sis
Total Weekly Beparts % %
CON A& 7% 48%
COMNB A1 Pl ¥
CON € 100% 0% H
COND 100% BE% *
CONE 1 (HD% B7%
CONF 100% [ s
CON G 100% 0%
CONH 100% 100%;
CON | 1 (3% 1801
Current WRR & RMP Measurements (012010} WRR Accuracy Graph (012010}
) - T - b
Graph Showing Improvement by RMP

Figure 16: PBSRG Website: Contractor Performance Webpage
= Accurate Information: Since, WRR is a contractor generated document, its
validation is a critical step to ensure accurate information. The QA
representatives are responsible for validating the WRR every week. To make
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sure QA’s are doing their job, PBSRG remains constantly in touch with the
QA’s to get feedbacks on the WRR information. Additionally, PBSRG does
accuracy analysis on the WRR by comparing schedule, modifications and
risks.
= Training and education is a very important element of PIRMS. Contractors
and MEDCOM personnel are given training continuously through seminars
and tele-conferences. For training purposes successful and unsuccessful
projects are documented throughout the year and are presented as examples at
seminars every so often. This documentation helps in educating the
organization about the dos and don’ts. Table 5 above shows the education
documentation template.
Completed Projects Work Cycle
Another aspect of PIRMS is completed project performance information.
For every completed project there is a close out survey rated by the government
representative and a final weekly risk report sent by the contractor. All completed
weekly reports are compiled in a completed director’s report. Completed projects
are then analyzed and performance is compared over years. Overall performance
is measured and compared in % on time, % within budget and customer
satisfaction. The objective of performing analysis on the completed projects is to
measure the overall progress over years. MEDCOM is able to see the
performance improvement or decline of their facilities, regions and contractors

which helps them to put right efforts in the right place and most significantly
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shows the benefits, if any, of using PIRMS in their organization. Figure 17 shows
the completed project performance cycle. Following are the analysis done on the

completed projects:

Completed Projects Work Cycle

Receive

Completed Project List
Overall progress over time (NTP years
Weekly RiskReports e Year)

Projects with RMP vs. no RMP

Generate

Risk Analysis (source ofrisk)
Director'sReport

Timeto resolverisk

Individual entity performance over time
(NTPyears)e.g.
Distribute Contractor/region/QA /facility

Management Resources
L)

Figure 17: PIRMS: Completed Projects Work Cycle
= Overall Progress over Years: Overall performance over years is measured by
comparing the following over the NTP years:

= Percent projects on time

= Percent projects within budget

= Percent over schedule impact on original schedule

= Percent over budget impact on original cost

The above information can be generated automatically by a slight
modification in the director’s report. This information is generated every month
and added to the latest presentation. Table 6 shows the template for the overall

performance progress.
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Table 6: Overall Performance Progress Measurement Template

Project Overview

NTP 2006

NTP 2007

NTP 2008

%

Improvement
Total Number of Projects
Original projects budget
% projects on time
% projects on budget
Average Overview NTP 2006 | NTP 2007 | NTP 2008 Imprc?c)ement

% Over Awarded Budget

% Over budget due to owner

% Over budget due to
contractor

% Over budget due to
unforeseen

% Delayed

% Delayed due to owner

% Delayed due to contractor

% Delayed due to unforeseen

To measure the progress over years, performance analysis is also done on

the projects with RMP. RMP was introduced in 2008 and since then PBSRG has

put efforts to educate contractors on the benefits of RMP and its optimal use. To

measure the improvement in performance and to motivate the contractors to use

RMP for every project, comparative analysis is done on the projects with RMP

and without RMP. Table 7 shows the template for the analysis. Again these

numbers are automatically generated by tweaking the director’s report.
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Table 7: Project Performance with/without RMP

Project Overview

Without RMP

With RMP

%
Improvement

Total Number of Projects

Original projects budget

% Projects on time

% Projects on budget

Average Overview

Without RMP

With RMP

%
Improvement

% Over Awarded Budget

% Over budget due to owner

% Over budget due to contractor

% Over budget due to unforeseen

% Delayed

% Delayed due to owner

% Delayed due to contractor

% Delayed due to unforeseen

Pre-planning & Risk Mitigation: Increased use of WRR and RMP is an
indication of increased pre-planning and risk mitigation. As a result,
utilization of WRR and RMP is measured over time. In addition, contractor’s
capability of identifying risks at the beginning of the project is analyzed over
time by comparing risk occurrence and their impact on projects with RMP and
without RMP.

Risk Analysis; Source of Risk & Risk Type: Risk analysis gives the
information pertaining to the type of risks and source of risk. Risks from all
the completed WRRs are compiled in a spread sheet and the risk description is
analyzed to categorize the type and source of risk. As every individual group
with MEDCOM had a discrete role, categorizing risk is possible. For example

facility is responsible for on site operations, therefore, any risk pertaining to
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the scope of work, addition or change, is the responsibility of the facility.
Similarly any contractual problem is put under the COE. Complete analysis on
all the projects gives the details about the source of problem. MEDCOM is
able to know where to apply more effort to solve the future problems with this
information. Risk Analysis also increases the accountability in the
organization as the source of problem shows the responsible entity and their
impact on dollars and days. Table 8 shows the template for risk analysis. Here,
risks are compiled using a formula and are read manually to put in categories.

Table 8: Risk Analysis Showing Source of Risk and Risk Type

. % Risk % Impact % Impact
Ne- || Cemmen RE:E Occurrence (risk days) (risk $3)
Modification in
1 .
design/specs/scope
2 | Change in schedule
3 | Contractor generated
4 | Sub-contractor issue
5 | Additional scope of work
6 | Delay in approval

Dispute/Concern and Risk Resolving Time: MEDCOM being a large
government organization is very bureaucratic as explained in chapter 3; which
causes huge delays in solving disputes and concerns. One of the major
objectives of PIRMS is to reduce the time to resolve disputes and concerns
and with time mitigate them completely. Tools such as top 10 form,
comparative performance lines and risks analysis showing source of risk and
their dollar and days impact are very useful in bringing down the time to

resolve risk. To check the progress over years to resolve risk, all the risks
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from all the weekly reports for one NTP year are accumulated in a spread
sheet and average number of days to resolve a risk is calculated. To calculate
the days; the date the risk was identified and the date it was resolved are
subtracted. This table is updated every six months.

Table 9: Risk Resolving Time

Year Days to Resolve Risk
Year 1
Year 2
Year 3

Individual Entity Performance Lines: Comparative individual performance
lines are created for QA’s, contractors, regions and in some cases facilities.
Progress for all of the above entities is compared over NTP years. High and
low performing entities are highlighted. Positive performance progress over
years shows the increased alignment of resources in the areas of their
expertise. Table 10 shows the template used for QA performance lines.

Table 10: QA Performance Analysis

Quality Assurance Overview QA1 QA2 QA3 QA4
Facility/Location Location A | Location C | Location C Location D
Region

Total Number of Projects

Total Awarded Budget

Current Cost

Project Overview QA1 QA2 QA3 QA4

% Projects On Time

% Projects On Budget

% Delayed

% Over Awarded Budget
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Management Resource: Further, information generated by the director’s
report helps in analyzing the management resources used by MEDCOM. The
resource analyzed regularly is the QA. QA representatives are third party non
government entity extracting millions of dollars from MEDCOM.
Consequently, it is of utmost importance to decrease the number of QAs hired
each year. Under the previous misaligned management environment, QA
performed quality control and quality assurance on projects which increased
their scope of work resulting in increased number of QAs on board. With the
new paradigm shift, contractor being the expert does the quality control and
QA strictly, quality assurance. As a result QAs are able to oversee more
projects than before consequently decreasing the number of QA

representatives and cost to MEDCOM.

Resources used by PBSRG

To create the entire analysis and performance matrix at Performance

Based Studies Research Group a program manager (full time), project manager

(part time) and four analysis experts (part time) are appointed. Program manger is

the overall head and holds seminars and educational sessions. Project manager

coordinates with the contractors, quality assurance engineer and the facility

mangers and manages operations within PBSRG. Analysis experts perform the

analysis using raw data from the weekly reports. PIRMS is a simple process

which generates the performance information in a very inexpensive way using
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Microsoft excel. Most of the analyses are generated automatically by using

macros in excel.

Weekly Process at PBSRG

Thursday: The Contractor updates the WRR and sends it to the QA for
validation
Friday: QA sends back the validated WRR with his/her concerns if any

Friday through Monday: Contractor circulates the WRR to MEDCOM and

other groups including PBSRG

Tuesday: At PBSRG:

= All the reports are compiled in the director’s report

= Top 10 high risk projects highlighted on the Director’s report

= Top 10 form is created

= Director’s report is run for individual regions

Wednesday:

= Performance information is circulated to MEDCOM, other government
groups and contractors.

= Individual performance lines is created as requested by MEDCOM

Thursday:

= Contact list is updated

= Education & Training ( PBSRG contacts QA and contractor PM’s for

education and training)
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MEDCOM personnel and contractor PM’s are contacted to follow up with the
progress of the top 10 projects
= Documentation
= Completed projects updated
= Accuracy analysis for on- going project reports
During the week and throughout the year analysis is done on the on-going
and the completed projects and performance information is updated and presented

at educational meetings and training seminars.
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Chapter 5
Data Analysis & Results

Chapter 4 explained the PIRMS process and its application in MEDCOM.
It also described the steps of collecting data weekly, monthly and yearly. The data
collected using the methodology in chapter 4 will be analyzed in chapter 5 to
validate the hypothesis. The objective is to show that there is sufficient evidence
to suggest that PIRMS has the capability to increased performance in MEDCOM.
Data was analyzed as follows:
1. Completed projects over $300K were divided into years 2006 through 2008

based on their notice to proceed.
2. Project performance progress was compared for the years 2006-2008.
3. Since the variation in project cost, project duration and project type was huge,
analysis was based on average values.

Increased Receptivity of PIRMS

Optimal use of a leadership structure is dependent on its receptivity which
comes from the understanding of its benefits. There has been an increase in
voluntary participation by IDIQ contractors who are delivering the services to
learn the leadership based structure/process PIRMS. Constant request for
education and training has been received from the contractors. Contractor
attendees at the PIRMS/best value conference have increased by 3 times since
2006 and for the owner representatives by 4 times. Due to extensive system-wide

education of information environment, awareness of benefits of PIRMS has been
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increased by leaps and bounds. Five out of seven IDIQ contractors are pursuing

their own training to implement the WRR and RMP. Table 11 shows the increase

in the number of participants and contractor training requests.

Table 11: MEDCOM/Contractors Participation

Best Value Conference Attendees Year 06'-07" Year 08'-09'
Entity # of Representatives
IDIQ contractors 23 79
Client 9 37
Certification Program Year 06'-07" Year 08'-09'
Certified best value contractors 0/7 2/7
Awareness & Best Value Education/Training Year 06'-07' Year 08'-09'
Contractors requesting education/training 2/7 5/7

(Kashiwagi 2009)

Another momentous step is the increased testing by MEDCOM personnel

in trying out the leadership based structure/processes. MEDCOM is implementing
PIRMS on their new construction (MILCON), which is a multi billion dollar
industry. This is a testimony of the receptivity and fondness of this leadership

structure.

Additionally, MEDCOM personnel and contractor personnel are able to
identify the difference in the results by rating the capability to produce
performance of the two environments. In 2006, a survey was conducted by
PBSRG to measure the effectiveness of PIRMS and evaluate the results of
education as well as the change of industry perception. The survey was distributed
and completed by the contractors and project integrators (owner representatives)

involved in the MEDCOM system. In 2009, a similar survey was conducted on

80



both the contractors and the owners to evaluate the increase in the understanding
of the benefits of PIRMS. Comparison shows, overall satisfaction with the
leadership structure PIRMS has increased by 30%. The perception of need for
micromanagement has changed with a 250% agreement on reduced
micromanagement with increased use of PIRMS. Weekly risk report shows an
increased satisfaction by 30%. Table 12 shows the comparison ratings of 2006
and 2009 survey results.

Table 12: Survey Comparison 2006 & 2009

Overall Satisfaction with 'Weekly Reporting |
System’ [

Overall Satisfaction with PIRMS ‘ ‘

Creates Accountability [

| | ‘ | | ‘ ‘ OSurvey 2009
Saves Time and Resources [ B Survey 2006

Pre-planning, Risk Minimizing, and Value Added I

Need for Micro Management |

The 2009 survey shows 45% of the user group is highly satisfied with the
RMP and 60% with the WRR. Low satisfaction of RMP is due to its low
awareness which is a result of its recent introduction in the PIRMS process. Areas
where PIRMS score dominantly high are risk identification before the project
start; pre-planning and value added; and time and resource saving. Table 13
shows the 2009 survey results for PIRMS, 10 signifies high satisfaction and 1

implies low satisfaction.
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Table 13: Survey Results for WRR & RMP 2009

S.No Risk Management Plan /:z\éi:r?gg
1 Resolves Disputes and Concerns 8
2 Increases Contractor Accountability 7
3 Minimizes Risks, Surprises and Problems 7
4 % People Satisfaction (Score 9 and above) 45%
S.No | Weekly Reporting System ';\;ﬁ:':gg
1 Resolves Disputes and Concerns 9
2 Increases Contractor Accountability 8
3 Creates Dominant Information 9
4 Minimizes Risks, Surprises and Problems 9
5 Reduces Management 8
4 % People Satisfaction (Score 9 and above) 60%

An increased ability of the contractor’s PM in documenting risk, and
measuring deviation from project baselines in projects (%WRR, %RMP) is
another confirmation of increased receptivity of the PIRMS process. In 2006,
55% of the projects had WRR as compared to 2009 which has 100% projects with

weekly reports. For the first time, the party pushing PIRMS are the contractors,

and not MEDCOM or the COE.

Increased Validation of the Data

In 2009, 50% of the QA’s contacted, were using and validating the WRRs.

In 2010, 70% of the QA’s contacted, are using and validating the WRRs with high

satisfaction rating for the overall system.

82




Increased Performance of the Projects over Time

The prime evidence of the success of PIRMS is the increase in the

performance over years. In these years, there is a noticeable decrease in deviation

on projects. Deviations are measured in terms of percent projects on time, percent

project within budget, additional cost and additional days.

The results show, since 2006, there is a 3% progress in the projects on

time and 23% progress in the projects within budget. Additional cost and

additional days have reduced by an average of 35%. Table 14 shows the overall

performance progress from NTP 2006 to NTP 2008. On an average there is a

51%progress in the performance since 2006.

Table 14: Overall Performance Progress over Years

Project Overview

NTP 2006

NTP 2007

NTP 2008

%

Progress
Total Number of Projects 78 76 79 -
Original projects budget $144,527,987 | $94,928,381 | $81,137,199 -
% projects on time 32% 21% 33% 3%
% projects on budget 42% 51% 52% 23%
Average Overview NTP 2006 NTP2007 NTP2008 Proogoress
% Over Awarded Budget 7.80% 5.37% 5.45% 30%
% Over budget due to owner 6.24% 3.69% 5.07% 19%
% Over budget due to contractor -0.08% 0.16% 0.00% -
% Over budget due to unforeseen 1.64% 1.52% 0.38% 7%
% Delayed 43.11% 43.71% 25.94% 40%
% Delayed due to owner 27.01% 34.92% 23.23% 14%
% Delayed due to contractor 3.47% 1.48% -1.09% 132%
% Delayed due to unforeseen 12.62% 7.32% 3.80% 70%
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Since 2008, RMP is made mandatory for all projects; however, till date
only 70% of the on-going projects and about 20% of the completed projects have
RMPs. With the increase in the number of projects with RMP since 2008, there
has been a significant decrease in the overall deviations. Projects with RMP show
29% less deviation as compared to projects without RMP. Projects on time and
within budget have increase by an average of 19%. Contractor’s impact on the
deviations has reduced by 100% which shows their increased ability to pre-plan
and minimize risk. A significant change can be seen under the impact of
unforeseen risks which implies the increased vision of the contractors on the
projects. Average number of risks on a project has reduced by 11%.

Table 15 shows the performance comparison between projects with and
without RMP. To perform this analysis a project was considered to have a RMP if
its WRR started with risks mentioned on the RMP attachment. Even though the
analysis is complete in itself, RMP utilization has a potential for future research.
Research can be done on the risks mentioned in the RMP with respect to their

occurrence during the project.
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Table 15: Project Performance with/without RMP

Project Overview Without RMP With RMP % Progress
Total Number of Projects 185 48 -
Original projects budget $237,076,935 $ 83,516,632 -
% Projects on time 28% 31% 11%
% Projects on budget 46% 58% 27%
Average Overview Without RMP With RMP % Progress
% Over Awarded Budget 7.34% 4.07% 45%
% Over budget due to owner 5.69% 3.77% 34%
% Over budget due to contractor 0.02% 0.00% 106%
% Over budget due to unforeseen 1.63% 0.30% 82%
% Delayed 39.58% 34.12% 14%
% Delayed due to owner 27.26% 32.84% -20%
% Delayed due to contractor 2.44% -1.77% 172%
% Delayed due to unforeseen 9.87% 3.05% 69%
Average # of risks per project 2.24 2.00 11%

Increased Pre-Planning and Risk Mitigation

Increased use of WRR by 80% and RMP by 200% indicates an increase in

pre-planning and risk mitigation in MEDCOM. Additionally, the number of risks

has reduced by 11% as shown in table 15. A detailed risk analysis on the

completed projects with/without RMP shows remarkable increase of pre-planning

and risk mitigation (table 16). An increased ability of contractors to identify and

mitigate risks is evident from the results.

Table 16: Risk Analysis for Projects with/without RMP

Impact on days (%) | Impacton $$ (%)
No. Causes of risk T V\gtl\r;lo;,t e V\gtlclo;t
1 |Madification in design/specs/scope 8.08% 19.74% 10.65% 46.18%
2 [Change in schedule 3.53% 11.22% 0.04% 0.08%
3 |Contractor generated 0.63% 4.64% 0.00% 0.42%
4 |Sub-contractor related 0.27% 3.67% 0.00% 4.83%
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Increased Contractor Performance

Increase in individual performance of the entities over time is a
substantiation of increased alignment of resources within the organization.
Entities are capable to perform higher under the circumstances where they are the
experts. PIRMS enforces alignment of these experts which results in higher
individual performance. To measure the increase, contractor performance was
compared over years. An analysis was done on individual contractor’s
performance over NTP years 2006 through 2008. Their performance was also
correlated with their ability to create risk management plans for their projects.
Results show with the increased use of RMP deviations on projects are reduced
by a significant amount. Additionally, their affect on over schedule and over
budget is reduced by 14%. Results show better aligned contractors. Table 17
shows the analysis.

Table 17: RMP Analysis on Individual Contractors

% Increase 2006-2008
Contractor View
Contractor A | Contractor B | Contractor C Contlrjactor

% Projects on time 12.0% 0% 0% 20.0%
% Projects on budget 9.4% 27.8% 20.0% 55.0%
% Over awarded budget 5.3% 0% 0% 2.9%

% Delayed 26.3% 8.9% 27.1% 10.7%
% Projects with RMP 43.2% 63.9% 55.0% 100.0%

Decrease in Time to Resolve Risk
Average time to resolve risks has reduced by 6% since 2006 and 11%

since 2007. It took an average of 51 days to resolve a risk in 2006 which has
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reduced to 48 days in 2008 (table 18). Supporting evidence is the reduced number

of risks by 11%.
Table 18: Time to Resolve Risk

55

54

53

52

51

50 +——— NTP 2006
49 b = NTP 2007
PT R B = NTP 2008
47—

46—

45

NTP 2006-2008

Decrease in Management

MEDCOM’s objective in utilizing PIRMS was to reduce management.
With WRR in place, all actions and decisions are documented thus creating an
environment of accountability. In this accountable environment resources are
forced to align in the areas of their expertise. Alignment reduces the need for
management as experts don’t need directions to perform their work. The effect
can be seen by the reduced need for QA management in MEDCOM. Since 2006,
number of projects per QA has increased by 44% as shown in table 19. With the
increase in number of projects per QA there is an overall decrease in the number
of QA’s hired which has further reduced the dollars spent on them. Due to lack of
information on the QA cost the reduced management in dollars cannot be

presented in this research and opens avenues for future research.
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Table 19: Projects per QA Progress

Data

NTP 2006

NTP 2007

NTP 2008

% Progress

# of projects per QA

1.45

1.31

2.1

44%

Increased Dominant Information for Future Improvement

PIRMS has the capability of creating dominant information which can be

used as a tool to improve future performance. MEDCOM is able to witness the

following information now:

= A complete project list of on-going and completed projects with all the

necessary information on the projects

= Contact list of all the participants; contractor representatives & MEDCOM

personnel

= High and low performing individuals. Table 20 shows high performing QAs.

Table 20: High Performing QA’s

Quality Assurance Overview QA1 QA2 QA3 QA4
Facility/Location Location A | LocationB | Location C | Location D
Region Region A Region B Region C Region D
Total # of projects 2 2 1 1
Total awarded budget $2,953,258 $861,669 $486,231 $199,841
Project Overview QA1 QA2 QA3 QA4
% Projects on time 100.00% 50.00% 100.00% 100.00%
% Projects on budget 50.00% 100.00% 100.00% 100.00%
% Delayed -31.96% 2.33% 0.00% 0.00%
% Over awarded budget 8.36% 0.00% 0.00% 0.00%
General Overview QA1 QA2 QA3 QA4
% Risk management plan 100% 100% 100% 100%
% of accurate weekly 0% 0% 100% 100%

= Individual performance lines of various entities and as requested
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= A newsletter every six months showing the progress and the latest information
on the overall performance

= A website with the latest performance information every week

The results of the above discussion and data analysis validate the
hypothesis that a leadership based structure has the capability to improve
performance of an organization by increasing the capability of their personnel to
pre-plan and minimize risk on their projects. There is a decrease in budget and
schedule over runs as shown in the data analysis results. It can also be stated that
PIRMS is able to increase the accountability of the organization as the number of
risks and the time to resolve risk have reduced significantly. In this accountable
environment resources are now more aligned in the areas of their expertise. The
fact that alignment reduces the need for directions and control signifies a decrease
in management which is supported by the reduced QA cost. To conclude the
organization that was management based now has more traits of a leadership
based organization with high performance results. The process will continue to
create a performance information environment that is able to generate clear,
timely, accurate and dominant information, such that need for decisions will be
reduced and eradicate with time, as the data will drive the organizational
operations and become self-regulatory consequently making the organization

more efficient.
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Chapter 6
Conclusions & Future Recommendations

Conclusion

It can be concluded from the results that a leadership based structure has
the ability to increase the project performance (on time, within budget, and
meeting expectations) of an organization. Results show that the overall
performance of MEDCOM has increased with the increased use of PIRMS. The
structure motivates the contractors to voluntarily learn the system of leadership
characteristics. PIRMS is capable of increasing the risk minimization capability of
the contractor’s project managers thus increasing pre-planning and risk mitigation
on projects which results in increased overall performance. Hence, proactive
management is more effective than the traditional management, direction, control
and inspection by client’s professional representatives. This is a “win-win”

characteristic that is found in leaders.
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Potential Research and Future Recommendations
This research has potential research opportunities. Since the application of
PIRMS is fairly new and the optimal use of PIRMS is still in progress, research
can be continued till the PIRMS is used to its optimal. Certain useful analysis
could not be performed due to lack of information from the contractors and
MEDCOM as mentioned in chapter 5, which can be completed as future
research. Following are the potential research options suggested:
= Performance for projects with and without RMP was compared in chapter 4;
however, more research can be done on the risks mentioned in the RMP and
their occurrence during the project.
= Top 10 form being fairly new needs more research. Time to resolve risk using
the top 10 form can be analyzed over time.
= QA cost analysis could not be performed due to lack of information from
MEDCOM,; it also has a potential for future research.
As a future recommendation this process can be analyzed in more extensive
testing, in different situations, and in different industries to check the consistency

of results.
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APPENDIX A

SURVEY 2006 & 2009



Survey 2006

PIPS
INITIAL
REPORTING | _ WEEKLY
SYSTEM REPORTING
NO CRITERIA FOR EFFICIENCY SCALE SYSTEM
Ider)tlfles and prioritizes projects according (1-10) 1 10
to risk
Clarifies the functions of the organization (1-10) 5
Minimizes owner risk (1-10) 8
Provides information that assists in leading (1-10) 1 8
4 | the organization
5 | Reduces confusion (1-10) 1 10
Transfers risk to the contractor and forces the (1-10) 1 10
minimization of risk
Encourages planning ahead (1-10) 1 10
Allows the comparison of employees through (1-10) 1 10
performance numbers
Requires continual self-assessment (1-10) 5 10
Minimizes excess information flow between (1-10) 1 10
10 | all entities
Easy to integrate into the procurement/ (1-10) 1 10
11 | management system
12 | Requires minimal time to maintain (1-10) 1 10
Places each entity at risk for their respective (1-10) 1 10
13 | responsibilities
14 | Discourages owner management (1-10) 1 10
Provides current division statistics (#Projects, (1-10) 1 10
15 | Award $$, #0n Time, #On Budget, etc.)
16 | Supports competition in the organization (1-10) 1 8
17 | Does not promote relationships (1-10) 10 10
Advocates a performance environment
(projects are finished on time, within budget, (1-10) 1 8
18 | with high quality)
19 | Overall Satisfaction Level (1-10) 1 10
AVERAGE 1.68 9.31

** Ratings are based on a scale of (1-10).
10 = Agreement to the criteria.
1 = Disagreement to the criteria
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Survey 2009

Following was the survey used in 2009 to evaluate the PIRMS process.

Conference Questionnaire

IndividualName: Organization:

Designation: Email Address:

Have you ron bast valuz PIPS or participated in bast value PIPS before? Yes _ No

How many vears have vou besnaxposad toPIPS: _ (number of vears) less than Iv=ar: first time during
ths conferance

How many PIPS aducation s2ssions have you attendad?
Ar= vou 2 clisntbuyer or clisnt reprasentative or a contractor/vendor . or profzssional

The following survey raes the capability of the traditional dalivery modal agzinst the n2w proposad bast value PIPS modal. Plaaz
rate the questions 1 - 10 with the follbbwing rating dafinition: For (1-10) questions, a 10’ represents that you strongly agree 21”7
represants that you strongly dimgres. a °5’ raprasents that you don’t know.

o Ol Neav Risk
No | Criteria UNIT System Model
1 Ii=nti fes risk to project parformance bafors the project bagins. {1-10)
2 | Minimizes the n=ed to diract, supervise, and manage the vendor. {1-10)
3 Maximizes the amount of pre-planning, risk minimizane, and value (1-10)
addad by the vendor, befors the projact starts. 3
4 | Raquirass contractor to minimiza risk that thev do not control. (1-10)
5 Minimizas the amount of time raquirad to supervise and manage the (1-10)
contractor.
8 The procsss documents performancs measuements, which crzate 1-10
accountability for all partizs involved. { )
- Allows the contractor to deliver construction for a lower cost at a (1-10)
higher profit.
3 Demands an accountable milestons schedule 2t the beginning of | 1-10
projects (1-10)
9 | Overall performance and satisfaction with the process (if vsad) (1-10)
No 2, e 5 Risk Weeldy
Criteria Unit Management | Report
1. | Incraases ability to resclve disputes and concerns. (1-10)
2. | Incraases ability to r=lay important project information. (1-10)
3 Prompt support from cntical players (Owner, Contractor, Usar, (1-10)
" | procursment/contracting. atc.)
4 Minimizss the n=ed and amount of time it takes to manage the (1-10)
" | contractor.
< Forces the contractor to take graater control and accountability ovar (1-10)
“ | tha project. T
6. | Minimizes surpnses and problems. (1-10)
7. | Incraasas ability to minimize risks on projects (1-10)

SUGGESTIONS & COMMENTS (Pleace add oy additional ¢ ommene you may have ¢ onceming Hie process)
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Questions were interpreted as follows:

Criteria (WRR & RMP)

Increases ability to resolve disputes and concerns.

Increases ability to relay important project information. Dominant info

Forces the contractor to take greater control and accountability over the project.

Prompt support from critical players (Owner, Contractor, User, procurement/contracting,
etc.)

Increases ability to minimize risks on projects

Minimizes surprises and problems.

Minimizes the need and amount of time it takes to manage the contractor. Resources
(Micromanagement)

Criteria

Identifies risk to project performance before the project begins.

Minimizes the need to direct, supervise, and manage the vendor.(Micromanagement)

Maximizes the amount of pre-planning, risk minimizing, and value added by the vendor,

before the project starts.

Requires contractor to minimize risk that they do not control.

Minimizes the amount of time required to supervise and manage the contractor. Saves Time

and Resources

The process documents performance measurements, which create accountability for all

parties involved.

Allows the contractor to deliver construction for a lower cost at a higher profit.

Demands an accountable milestone schedule at the beginning of projects pre-planning
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Accuracy Check on Weekly Risk Reports
For accuracy analysis all the ongoing projects in 2009 were checked for
their reported schedule, modifications and risks every few months. Schedule,

modifications and risks were cross checked as in the following table. For every

entry that was reported incorrect, the weekly report was considered inaccurate.

Risks not reported as RMP
File Risks Schedule MOD/ Attache Accurat
Name Reported MOD not reported as d e
risks

. Does not
Project | Reported match Incomplete N N

A Correct .

Project Setup

Project | Reported

B Correct Incomplete Incomplete N N
Project Reported Reported

c Correct Correct Reported Correct Y Y
Project | Reported

D Correct Incomplete Incomplete Y N
Project Reported

E Incomplete Correct Incomplete Y N
Project Reported

= Incomplete Correct Incomplete Y N
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APPENDIX B

COMPLETED PROJECTS DATA; JANUARY 2009-SEPTEMBER 2010



The data analysis was based on the completed projects divided by their

NTP years. All projects more than $300K for these NTP years were considered

for the analysis. Projects that started with a RMP are shown as 1 under the RMP

column below:

Completed Projects NTP 2006
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Completed Projects NTP 2007

112

Total Risks  [# of Owner
Notceto |Orginal  [Duration pecen | Vw..rna Whetheror sk (2 [P an_. Percent  [gofComactor ot ' [0 |aggsional Cost |Contracton hecent S Days o
Project Ttle Proceed (Completion ([Calendar [Awarded Cost Over budget [0 Unrated due to lsatistactio ofecting _ |Unaddressy ), Addiconal
[Budget P4 podgctdue | risks contractor |n Rating o ldue to ur 10e 0 UF
0 owner leRisks |contractor e e Risks
Reconboueaton o Temgaraty Emerge [T EIIN_S. Emw:? 215% 0 () wiractor
Traumaic Bran by Cinic E I % (3 7} wiractor
FAPISWS Bulding E i& ailﬁ _m_:m 3. BE3 (3 wiractor
e 0% f0% 0% niractor
k N 40 5 niractor
0] ) 00 00% wiractor
TR _§ : i 3 wiractor
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(3 2 iractor
WA s.. (3 iractor
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ofDertal Cinc E B ) 3 wiractor
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Completed Projects NTP 2008

i tracots A
5 Contracatr A
re Damper Evahiion & Repait Contracotr A
Cocing Towers | & 1 Supgen Systems Contracar A
i EVAC Bl 780 Contracntr A
FSH Temporary Paring wracts A
Wi & RpcReplace CMS Dumbwaiters Cortracets &
Therapy m GIDT1 Contracatr A
Ungrade Labs & Ci 976745 14%  |11% Contracatr A
ViPRgl Surgical Supply Carids RN | Contracets A
PAD_ADMISSONS & LOGISTCS FLOORING REPAR - 0% Contraca A
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Instal Elevator and Sealt Contracctr
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Risks Analysis with/without RMP
To identify the source of risk the following template was used. All risks

from the completed projects were compiled and put in the categories mentioned in

the table and further analyzed.

S(')N Type or Risks Responsible Party
1 | Approvals (Time) / Dr. Checks / NTP / RFP COE
2 | Delay in Review / Testing / Seismic External government entity
3 SOW - Scope of Work (additional / change / Facility
reduction)
4 | Relocation User/Facility
5 Design related issues / Modification in design/ | Facility / External government
Specs entity
6 | Revision in work plan / Incomplete work plan Facility / COE
. - Unforeseen / Contractor / User /
7 | Site conditions o
Facilities
8 | Funding related issues MEDCOM
9 | Wrong/missing information in as built drawings :r?t(’}'tl;t'es / External government
10 Chan.g.e in scope due to unknown existing Unforeseen
condition
11 | Inclement weather Unforeseen
12 | Delay in material order & delivery Facility /Contractor
13 | Co-ordination issue with sub Facility /Contractor
14 Contr_actor generated / quality check / delay in Contractor
submittal, close out
15 | Not described Unknown

Contractor Improvement (2006-2008)

performance was compared from 2006 through 2008. Performance numbers of

To analyze the

improvement contractors made over years their

2008 & 2006 were subtracted to calculate the improvement in performance.
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%
2006 | 2008 | % | 2006 | 2008 | % | 2006 | 2008 2006 | 2008 | ppo
Pro Pro % gres
Progr
Contractor gres gres S
View Contr S_gg S Contr | Contr S Contr | Contr ess Contr g,g: 200
actor 2006 | actor | actor | 2006 | actor | actor | 2006- | actor
tor tor 7=
A A - B B - c € 2008 D o am
2008 2008 8
Total Number
of Projects 31 37 9 12 5 20 4 5
% Projects On 12.0 2'8 - 20.0
1 0, . 0, 0,
Time 26% | 38% | | aaw | a0 | w | eow | 25% | 3P0 | 0w | 200 | %
% Projects On 9.4 27.8 20.0% 55.0
Budget 42% | 51 | % | se% | 83% | % | 20% | 40% 5% | 80% | %
Proiect Risks Contr S_gg Contr | Contr Contr | Contr Contr g,g:
J. . actor actor actor actor actor actor
Statistics A tor B B C C D tor
A D
Total % Over 5.3 . 2.9
Budget 389 | o 04 -4.8% 089 | o
9.19% | % 562% | 6.01% | % | 4.79% | 9.60% 3.82% | %
% over -
budgetdueto | | o0 | 03 09 0.0% P
Contractor 5 % .
030% | % 0.00% | 0.00% 0.00% | 0.00% 0.00% | %
T°‘|a' % 5278 | 264 | 263 | 2251 | 1361 | 89 | 6212 | 34.98 | 27.106 | 3568 | 250 | 107
Delayed % % | » % % % % % % % | P
% delayed -
- 4.0 8.0
due to 090 | % ; ; o | 26.65 24.0% | . 724 | 81
Contractor | 30906 | % 1.16% | 9.16% % | 2.61% 083% | % %
432 63.9 100 | 100.
% RMP 0% | 43% | ‘o 1% | % | o 0% 550 | 55.0% | 0% % | 0%

Time to Resolve Risk

To calculate the time to resolve risk, all the risk from all the completed
project’s weekly reports were compiled. Further, the date the risk was entered and
the date it was resolved are subtracted to calculate the days to resolve the risk. An

average of each NTP year was compared to show the progress over years.

Proiect Date Planned Actual

°) NTP Contractor Risk Item Resolution Date Days to resolve Risk

Title Entered
Date Resolved

Project Date Entered - Actual
A 7/25/2006 Contractor A 3/6/2008 Approval 7/30/2008 7/30/2008 Date Resolved
Project 7/2/2008 | Contractor B | 6/13/2008 | SOW 0/30/2008 | 7/20/2008 | Date Entered - Actual
B change Date Resolved
Project | 1552007 | Contractor B | 5/22/2007 | Approval 60812007 | /772007 | Date Entered - Actual
c Date Resolved
Project | 15152007 | Contractor A | 5/11/2007 | NTP 6/22/2007 | 6/21/2007 | Date Entered - Actual
D Date Resolved
Project 10/9/200 Contractor | 11/20/200 | SOW 12/28/200 | 12/28/20 | Date Entered - Actual
E 6 D 7 added 7 07 Date Resolved
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