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CHAPTER 11

CONTRACTING

If] had to select a few terms to
describe megaproject directors and managers, practical, hardheaded, and
not given fo magical thinking would come to mind—except in one area:
contracting. Contracting for the services needed to engineer, procure
materials, and construct megaprojects is an area of intense disagree-
ment and almost religious-like fervor among project professionals. ™
Individual experiences with single projects, good or bad, come to
shape views for a career. Every approach to contracting appears to have
both ardent adherents and steadfast opponents. I do not expect the fol-
Jowing discussion to change either of those groups, but I hope some
facts will aid those still searching for what to do.

Contractors tend to do good projects well and bad projects poorly.
By that I mean that contractors almost always succeed when the proj-
ect has a strong business case, fully aligned stakeholders, bought-in
sponsors, an integrated owner team, and best practical front-end load-
ing (FEL). Conversely, when the sponsors are fighting among them-
selves, other stakeholders are sniping, the business case is marginal,
the owner team is missing key functions, and the FEL is mediocre, the
contractors always look moronic. We tend to exaggerate the impor-
tance of contracting approach to project success or failure. No con-
tracting approach guarantees success; most contracting approaches can
succeed. Contracting is a second-order concern.

That being said, some contracting approaches are fraught with
more dangers. Some are unsuitable for certain situations. Some strate-
gies work for some owner organizations but fail miserably for others

The reader who is unfamiliar with the many special terms used in contracting in industrial projects

should refer o the Glossary before reading this section.
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_— snoth. Some strateoqec
because the strategy dcpcnds on owner strength tegies hﬁ]p

a1 well-developed project deliver on its 1‘Jr0n'use. vilnlg .f:nlmg on 4
project that is less well prepared. Every Lo]]"cract‘lﬁlz_?}gpmnch bl’?ng;.
with it uncertainty and possibility. Contracting 15 ¢l icult, and j is
situational. Perhaps that is why so many owner project and E?usmﬂss
professionals want to believe they have found rhf answer. But in rey).
itv, the answer probably does not exist. Th:-:re 1s, Imw?ver, one ryle
; if sponsors decide to engage 1n contractjng
ing to get the better of contractors, they
ays have been and always will be bet.
, r lives depend on it.

1es, 1 need to address who

that always seems to apply:
games, by which I mean try
will always lose. Contractors alw
ter at ccmftrncting games than owners. Thei

Before moving into alternative approacl
should be involved in contracting decisions. The basic contract-
ing strategy must be addressed as part of the project shaping phase,
Disagreements among partners on this issue can be so violent that the
project can come apart. The business leaders who will be fighting out
any issues must be informed by their project management teams, and
the view of the project director should weigh very heavily in the dis-
cussions. After all, it will be the project director who must ultimately
make the strategy work.

When it comes to the actual selection of contractors, that decision
should absolutely be made by the project director and the team. Any
involvement by business leadership in the selection of individual con-
tractors is inappropriate and could be viewed as a breach of trust by
partners. Any involvement of the lead sponsor’s purchasing (procure-
ment or sourcing) organization in the selection of contractors is likely
to be catastrophic. The selection of the right contractor often comes
down to the selection of the right contractor team. That needs to be
a team that the sponsor team can work with creatively. Purchasing
does not have to live with the selection made and only rarely has the
expertise required to even assist.

CONTRACTING APPROACHES

There are four basic types of contracts for megaprojects with endless
variations. I define each in this chapter and then show the relationships
between success and the use of the different approaches. In addition, I
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discuss some fundamentals of successful contracting for large complex

projccl':i.

gPC Lump-Sum (Fixed-Price) Contracting

gpC lump-sum contracts are the most common form of megaproject
contracts and involve a single contractor being responsible for u;-mgi—
gering, procurement, and construction for the whole project or for
some portion of the whole project under a single contract. This basic
form has a number of variations,

1. All parts of the project are under the single EPC contract,
including installation for offshore projects. If commissioning and
startup are included, the contractual form is generally considered
“turnkey,” which is to say that an operating facility is turned over
to the owner/sponsors. The contractor will often subcontract for
fabrication /construction and for various other activities. This
single prime contractor form is unusual for large megaprojects
because single contractors rarely have enough people and the
full range of skills to devote to a very large EPC lump-sum
contract without creating lumpiness™ problems in their project
portfolio. In some cases, contractors have formed joint venture
consortia that offer a single EPC lump-sum contract for a large
megaproject. These consortia often focus on a single technol-
ogy package.

2. A second form of EPC lump-sum contracting involves multiple
prime contractors reporting to the owner/sponsors. Multiprime
arrangements are common on very large megaprojects where a
single prime contractor would be reluctant to take the risks asso-
ciated with the entire project. Multiprime arrangements require
a good deal of owner/sponsor competence to manage the inter-
faces between the contractors.

3. “Conversion” to lump-sum contracts 1s a strategy that starts the
project with reimbursable engineering and procurement and

* . v , . 1 A g
In this context the term lmpiness refers to an unbalancing of desired portfolio risk due to a single ele-

ment in the portfolio being unduly large.
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then provides an option for the sponsor and ‘—'”_gi”ﬂ'ring ang
procurement contractor to c-::-nvcr.t to.a whole project lump
contract at some point during engineering.

4. Occasionally, there will be some portions of the project dop, on
1 1‘ei1nbur§ai‘)lc basis. If most of the total cost is in an EPC ]leph
sum contract, I classify the project in that category, ﬂlthDUgh I
discuss some ingenious mixing of lump-sum and reimbursap),
contracts later.

=

Reimbursable EPC and EPCm

Under this form, a single contractor is responsible for all (or the great
majority) of the project under a contract that reimburses the cop_
tractor based on the quantity of services and materials provided.
The details of how the contractor is reimbursed are VETY Important.
Alternatives include a percentage fee, fixed fee, fixed fee and fixeq
overhead, and various incentive forms.

The key attribute of reimbursable EPC is that the engineering and
procurement contractor controls the construction/fabrication as wel].
That provides both opportunity and lots of problems for the owner/
sponsors. The precise manner in which the contractor is reimbursed
interacts with the control of the field to determine the incentive
structure under which the contractor actually is operating, which may
be quite different from the incentive structure under which the spon-
sors think they are operating, We return to this subject later in this
chapter. The fee structure for reimbursable contracts is very important
and the subject of a great deal of misinformation.

Reimbursable EPC can also be operated with a multiprime arrange-
ment, much like multiprime EPC lump-sum contracts. Lump-sum
and reimbursable EPC contracts can be run on the same project and
are sometimes even run on the same site, but with generally very
poor results. The poor results are driven by the fact that the contrac-
tors with reimbursable contracts are able to take resources away from
the lump-sum contractors, resulting in (quite Justifiable) large claims
by the lump-sum contractors. In one case, a contractor with a lump-

sum contract actually quit a major project under these circumstances,
resulting in a complete disaster.
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A hybrid of this model is EPCm-—engineering, procurement, and
sstruction management. In this case, the cnginl-crinu and procure-
qent Contractors hire the constructors/fabricators and manage their
rk. They may hire the constructors on anv form of L'(‘Jl:ﬂl';]f[__'
rci:nhursahlc. unit rates, lump-sum, or Whatm'r:l:—lmt the full costs of
construction are passed directly to the owners/sponsors without risk
o the EPCm contractor(s). I group EPCm with EPC reimbursable
ieracts for a very simple reason: they behave the same way. The key

col

wo

col
characteristic is that the engineering contractors control the construc-

gron activities.

[nur-rt'-fkn‘r‘f—_[

Alliance contracting is a particular form of reimbursable incentiv-
ized contracting that was pioneered in the petroleum industry n the
UK North Sea in the 1990s. It is not to be confused with long-term
multiproject relationships between an owner and a contractor, which

Alliance Contracts

are sometimes also called frame agreements. My use of the term alli-
ance here refers to a grouping of all (or almost all) of the contractors
working on a megaproject under a single compensation scheme. The
grouping of contractors takes place for the particular project; this form
is not to be confused with a contractor consortium or contractor
joint venture. The primary goal of the alliance contracting approach
is to align the goals of the contractors with those of the owner/spon-
sors through a “shared destiny” approach. The schemes involve some
form of bonuses or gainshare (usually in the form of splitting under-
runs among the owner/sponsors and contractors) in the event that the
project performs better than targets, usually on cost. In the event of an
overrun, some alliance schemes have the contractors share some por-

tion of that overrun up to some cap.

Mixed Contracts
Mixed contracting is a strategy that involves reimbursable engineer-
ing and procurement, including, m some cases, the procurement of

some lump-sum package items, followed by lump-sum contracts for
construction or fabrication by constructors or fabricators that are

independent of the engineering and procurement firm(s). The con-
struction lump-sum contracts can be a single lump-sum contract to a
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construction management Grg:mizﬂtion Or a series of lun'lp-ﬁlllrll con.
tracts by craft discipline. However, the strategy does e apply in Cases
m which the engineering firms procure the construction or fabric,.
tion work. Tlmttstratcgv would be an EPCm ﬂrl‘{lﬂgfﬂ“-‘“t- The kcy
characteristic here is thh:lrt the constructors and fabricators are ileCPmL
dent of the engineering contractor(s), which is to say tht‘}’ are prime
contractors to the sponsors.

Frequency of Use on Megaprojects |

One of these four basic contract types, with variations, of course,
was followed by all of the megaprojects in our database. Figure 111
provides the breakdown of the contract types in our sample. Lump-
sum contracting in a number of variations is by far the most com-
mon approach to contracting large projects. Although EPC lump-sum,

contracts predominate, they are actually less common than they were ,|
in the 1990s. Some parts of the world, notably Canada and Australia, r
moved away from lump-sum contracting as their project markets !

heated up in the past decade because EPC lump-sum arrangements

Suioc

Figure 11.1
EPC Lump-Sum Contracting Predominates

\ Megaprojects Contract Types /
-"'—.-___--—""‘-\_

EPC/EPCm
Remmbursable
255

Alhances 1204

Mixed 1y

EPC Luinp-
Stin 535
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cether unobtainable, when the market for EPG Pon;;ors, or even alto-

€ o aoms SErvices is
There 15 little or no pattern by industrial sector

tor projects were executed with an alliance-ty
contract type was found in g industrig] se'
however, clearly influenced by ge ‘
tracts dominated the megaproje Y

ffective

overheated.
No chemicals sec-
pe contract, but every
ctors. Contract type s,
ography. EPC lump-sum con-

Ct contracts in t} : - ;
. o on Thees el 1e Middle East, South
America, Asid, and Africa. This is largely an artifact of the involvement

by government-owned companies a5 s . g S
ects in these areas. Govcmnl;em:; tu:dﬁ}:::lli:.:',m cosponsors of proj-
sum contracting the world over:; mare t]m:}} Hltl-
in which the lead sponsor was a nationally owned company used
EPC lump-sum contracting strategy, versus about 45 I)ur}c{cr];: c:f"c:tl;ifl
megaprojects. We return to the subject of government involvement
in the contracting process, which we argue is rarely helpful, later in
this chapter. Alliances were used hrtdominantl}’ in QECD L‘L)Llntrics.
except in Japan. The other contract forms were used in every region.
There is no pattern between estimated project cost {il;ﬂdtim]
adjusted) and type of contract. Every type of contract had some “ele-

phant” projects in their set. The alliances ended up larger, bur that is
due to overruns, not intent.

r whole project lump-
percent of the projects

CONTRACTS AND PROJECT OUTCOMES

Figure 11.2 shows the success and failure rates for our four basic con-
tract types. The results will not be particularly surprising to anyone
who has followed our research on contracting for industrial projects
over the past 10 years. The EPC lump-sum projects had a success
rate that was about average for the megaprojects overall. Given that
they constitute more than half the sample, that result is surely to be
expected. The reimbursable projects fared a little worse than the lump-
sums. However, if we control for other factors that affect project out-
comes, the reimbursable projects are not statistically different than the
EPC lump-sum in terms of results. Reimbursable contracting is by far
the most flexible approach for owners/sponsors. The owners/sponsors
have complete control over schedule and quality. The greater control
also, of course, implies a very hands-on approach to the project.
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> EPC-LS EPC/EPCm Alliances
TLeimbursable

Contract Type
1After Controlling for Team Integration and Front-End Loading

Two contract types clearly influence project results, albeit in oppo-
site ways. The alliance arrangements Were in almost every case disas-
trous. The mixed strategy projects were disproportionately successful.
To test whether contract type has an independent effect on project
results, 1 first controlled for team integration and the completeness of
FEL because they are major drivers of success and failure and are far
more important to explaining variation in success than contract type.
Projects using alliance contracts and those using mixed contracts are
both statistically significantly different than the average in terms of
success rate.”

The patterns of outcomes are different for different contract types.
Figure 11.3 provides some greater granularity around the outcomes
of projects by contract type. The projects using EPC lump-sum con-
tracts averaged only modest overruns of about 13 percent, but they
suffered an unacceptably high rate of failure in production attainment.

The danger of this trade-oft is inherent in lump-sum contracting.
If the contractor is not in a loss position, quality will be reasonably

*Results are based on logit regression z coefficient probabilities.
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good if owner/sponsor controls are good. If the contractor is in a
large loss position, quality will be poor. The high incidence of pro-
duction attainment failure in the EPC reimbursable class was mainly
driven by a higher incidence of the use of new technology and the
higher use of reimbursable forms in highly remote locations. Those
ewo factors together account for most of the differential production
attainment failure rate. Highly remote locations are more likely to end
up with reimbursable contract forms because obtaining cost-effective
EPC lump-sum bids is difficult when the uncertainties around logis-
tics are high. The production attainment result is not a reflection on
the use of reimbursable contracting; the reimbursable contracts were
selected in part based on the uncertainty associated with the technol-
ogy and location. The result does remind us about the importance of
solid Basic Data.

The results of the alliance projects are dismal with respect to every
outcome, but cost overruns and production shortfalls are particu-
larly so. The average alliance-contract project experienced r.nore than
50 percent cost growth, and nearly 60 percent of the projects were
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Only a few alliance-contracy -
—_— : 0j-
regarding alliance contracting o
er of published articles on ¢, Suby .
; [T . _-‘-‘-..__-"
ject. Miller and Lessard, for example, believe that “Substantia] 8ans B

. : .. can be made by t :
coets. schedules, and project delivery y the ﬂdUPnon

- o " - =
of generative owner-contractor relationships,” that is, allmm;(;:_tyl:"e

in project execution. I would like to be apje %

ategy is dead, but that 1s not the Case Tt
companies using it for the ﬁrst_ti_l-ﬁ?"

attainment failures.

ceessful. Our results
1 numb

production
ects were su
r“ contradict the views of

arrangements.
ally increase instability
report that this contracting str

L. continues to be used, often by
"The projects using a mixed strategy fared by far the best of any

contractual approach. One reason for this was that, for whatever re,_
son, the projects using mixed contracting were the best front-eng
loaded of any group; they averaged a “best practical” FEL index
However, excellent FEL was not the only reason for their success.
Even after I control for FEL and team integration, the mixed—stratf:g},
projects fared significantly better. I discuss the reasons for their success

later in this chapter.
Not surprisingly, how sponsors rated the performance of their prime

contractors correlates very strongly with how the projects came oyt
The differences by contract type are shown in Figure 11.4. We asked the

owners team to rate the overall performance of the prime contrac- .
tors on the project on the simple three-point scale: good, about aver-
age, and poor. The contractors with EPC lump-sum contracts were the
fnly n’?rmall‘?f distl:l;bufed group; a little more than a quarter were rated
Ti?i i I2nd poor,” with the majority in the “about average” category.

| gs of the contractors who had lump-sum cont f "
Hheabiss Gty of the S i e than racts were re_ ec-
cost growth nor schedule slippage was i iy i 0“'3‘3‘_3‘“1‘3- .
Important, but quality associated

with facility performa
) Ice accounte —
In the contractor ratings, d for nearly half of the total variation

For the reim
bursable contracts, what the ratings are picking up

MOst strongly is slippage i
: t 1
of the facilities hag Opgerabiﬁ he execution schedule. Although many

and mj '
xed strategy contracts, there 1s s0

little variatiop :
tion 1n the . )
ratings that it s Impossible tq quantitatively link
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Figure 11.4
Spﬂﬂsﬂrs View Contractor Performance Negatively in Alliance and
Reimbursable Contracts :

e
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Conrracting Approach

the teams’ unhappiness and happiness, respectively, to any particular
outcome. We know from the case studies that the sponsor teams were
genuinely outraged at the attitude and performance of their contrac-
tors on the alliance-contract projects. As I show later in this chapter, I
think they really have mostly themselves to blame.

Having now described the relationship between contractual
approaches and project results, I want to explore the strengths and
weaknesses of each approach suggesting what promotes success with

each strategy.

THE CENTRAL ISSUES IN
CONTRACTING STRATEGY

As we discuss contracting strategy in this section, there are three
important considerations that need to be kept clearly in mind: the
capabilities of the sponsors, the nature of the project, and the state of
e EPC services markets. All three must be carefully and honestly
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Figure 11.5 -
Contract Selection Decision Making
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assessed if a reasonable approach is going to result. The way these
issues should push the contracting decisions is shown in Figure 11.5.

['Sp_unsor Capabilitiesl[nﬁuence Contract Approach

The following questions need to be addressed:
* Has the lead sponsor undertaken large projects before?

* Does the lead sponsor’s business leadership understand the owner’s
role in project management?

* Does the lead sponsor have a mature project work process? By
Emf{nm, I'mean a work process that has been used many times
efore by the sponsor project organization, with proper training

of its people on the use of the work process

. Cm the lead sponsor (with assistance from partners if they are
willing) staff FEL with all of the needed functional leads?
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. & < Aetalled per;
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order long-lead equipment during FEj :

. L prio

o Can the sponsor field ; ——
monitor and control enginses

Organmzation that can
I to authorization?

| Mmzation that can fully
and construction? |

. tr 'I]F\ o1
meering

If the answer to most of the questions above
is not ready to take on g IL‘;ltiL‘l'.‘i}liIW role
answers are mixed and “sort of ™

an EPC lump-sum contracting strategy, }'"..‘I'l'llj‘l[\}h‘ F{_\(;”'.P-Hl}' toward
contractor SLIIPPUIT_ tor certain MIssing xkk‘i]fx wta.. I'I h:-\ :1]1Hhh_:lir‘:h.h.“'
the }“hrcpﬂl’:ltl(}l]. of a strong invitation to bid (IT1) SR DE on
by strong quality assurance/quality control (QA/QC) ih exec
These middling answers also make the use of ;t\pmj;rt‘ Illl]]::‘;: :I[-I“IL
tractor (PMC) more attractive, but as 1 discuss Jater }‘un;itrtf: {x:-jilrll_l
PMCs did not fare well. Sponsors that can answer all c::f the questions
with an unqualified “yes” can use whatever strategy they prefer. o

510, the company

. My megaproject. If the
this should pus]

for

package followed

The Nature of the Project

Some projects must carry more uncertainty into execution than
others. New technology is one main source of uncertainty. Highly
remote areas are another. Such projects are inherently more difficult.
Greater difficulty translates into a higher incidence of late changes,
especially during engineering. The probability of late changes influ-
ences the relative merits of diftferent contracting strategies.

If change during execution is highly probable, even with excellent
FEL, the contracting strategy is pushed away from EPC lump-sum
contracting and toward a strategy with reimbursable engineering. This
is because changes rapidly undermine the cost-effectiveness of EPC
lump-sum strategies. It does not follow, however, that construction or

fabrication work must be reimbursable.

The State of the EPC Services Market '

When the markets for engineering services, vendor—fabrlcalt;d.e_qmpu
ment, and craft labor are overheated, the chances of obtaining a
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_sum bid are reduced. The contractors Vie

cost-effective EPC lU'_:l]f for them, and given the state of the Mark is

s L“TC"”'“S‘[“'”L es d}ij:{l-c;]n}s::r"ﬂtiwly' If a lump-sum strategy i g{)i":lt, @

i s Jﬁo:dd:(}z hot market, the sponsors need to remove 4 mang in
a 1 111 ¢ ¥ o .

f;:' l:ltwp:il:liue]mncnts from the cgutractor 35 poss;lble. _F:C)I‘ exampg E‘

prices can be indexed, currency risks heidgf.‘ or otherwise Teserveq ¢, o

the owners, and equipment ordered during FEL O.n OWNELS' novatjgy,

Nonetheless, if the markets are hot ﬂlfmgh, 0 e become sim- W
ply impossible to obtain EPC lump-sum _blds or the bids may be high L
enough to render the project uneconomic. If tltu:_513'3'”_3‘3'r group cay. o

i not 1:;;1:1:|gc 1 reimbursable format, at least for engineering, the appro- fc'

priate action may be to cancel the project. ]
During the long period of oversupply of EPC contractors up to p
2003, weaker owners were able to have some successful megaprojects

because the contractors could in effect bail them out of trouble and, al.
given the lack of alternatives, were highly motivated to do so. EPC w
lump-sum contracts were more common in that period and more ;‘
likely to be successful than they are now. tli
L]
W

THE ROLE OF EXTERNAL FINANCING ON
CONTRACT APPROACH |

When banks finance projects, they
be contracted vi

that a single le

S

routinely require that the project I\

a EPC lump-sum contracting and often even require 3
F

C

C

e lead contractor be responsible for the entire project.
These requirements, as well as the

are the primary reasons that EPC Iy
In megaprojects.

It is regrettable that banks 1nsis

behavior of government entities,
Mp-sum contracting predominates

t on lump-sum contracting for two C

reasons. Fi :

= 113 a‘i‘:}iﬂ] lump-sum contracting of very large projects is expen- I
%' Ill:lri(;?t cm:idi:irgtr e £roject, the larger the penalty, especially when !
\} has absolutely I:’;‘S};_ﬂr? Sght._Second, EPC lump-sum _contracting I
q s E:E)rlzl'g on thelnsk profile of the project. Bankers, {
S— u' 11]":53 jf_‘D e 3 €
that lump-sum People and IHWYCFS, fail to lmder«:r:uld "
L <ONrActs are not a ceilin iect 1

Indeed, they are a flogr g.on the cost of the project

on the cost b
PR : CCause sur ; an the
e paid. Furthermm— surely no less thai
- furthermor -
h-__

contract price will b
e . ¢, although cost performance
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js important, 1t is not nearly Important
= o S e
[Gmp-sulm contractors start g l
:
" the tirst thing e BT )
ing,”_the thing to sutter is operability of the 13 T tract el
banks are repaid via the cash flow from P‘rod actities. Given that

] : uction, it behooves the

o start understanding project i inciplc —"

& proj sk at a first pPrinciples level.
__--—__—

s > Operability, and when
P_Up against ¢

WHAT DRIVES SuccEss anp F
Al
LUMP-SUM CONTRACTING? SR G S

EPC lump-sum contracting is 3 perfe
for megaproject exccution.ann; ;l;figiz?ﬁ?lccept_ﬂblt Wway to contract
' : stul projects have been com-
pleted using some form of this basic contract vehicle. There are some
important pitfalls to be avoided, and there are some lcrroncous beliefs
about lump-sum contracting among many sponsors that tend to pueﬁ
us into making disastrous mistakes. It is these pitfalls and mistakes
we need to review, as well as some creative uses of this vehicle. EPC
lump-sum_contracting is a risk-averse approach to cantractingm
the owners” perspective. Ironically, it is an approach that tends to work
well only when inherent risk in the project is low anyway.

Some Key Pitfalls In EPC Lump-Sum Contracting

Much of the benefit of EPC lump-sum contracting derives from
competitively bidding the work. The process of preparing the I'TB,
prequalifying a set of contractors that will be invited to bid, and then
evaluating the bids themselves provides the sponsors with a great deal
of information that can be used to help guide the project to success.
The key to success lies as much in the process of COHlP?titiV%: b?d-
ding as the results in terms of low bid value. The competitive bidding
process provides the sponsors with excellenF informgtlon about ho*lqv
much the project should cost if (and only if) the)i IARETpIEL the bid
responses correctly. What this means is that there is very little value
to sponsors in sole-source EPC lump-sum contracting. Qur research
shows what others have shown as well: sole-source lump-sum con-
tracting is an expensive option.” _
Solfsource IEPC lumg—sum contracts sometimes Zre EISE;‘- l::tcliujz
a technology license that the sponsor wants comes bundied V "
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268 |NDU5TRIAL.
‘ -mously bad for sp ‘
: - That arrangement B SuE> £ cﬁ::'l:‘h,: are a }0113%
EPC com:l-ac,tm.{ 1( ey . angements oly are 2 s
. Such tied-sale € £
wallets. Such tied-

B r 1 ’Uﬂ.i.
ey are not ullwt‘fﬁﬂll} il Jump-sum cont
: qte sole-source Ul p- Tacts cap

I < case is when the primary FEED congr,,._

¢ WOISL Lot ™ Songot - :

5 T; d to bid the project 111 4 lump-sum COmpet;.
rec - ; e

allow ¢ discouraging other qualified firm

ffect © s .
FEED contractor receiving the Project

egious example.

of trade, even if th -
Other situations that get
be at least as ba

tor is going to be

This often has the ¢

tion. _
in the

from bidding, resulting : .
- me provide an €g ! | |
ot e provide . e o |
D 'LL ILin 1 remote area that suffered serious security cop._
. project was 11 Py SREE i
T]]L%]IHU}C]"ED -ontractor, who was L‘}\pLIILI]CLd in the area while
2T1S. 1¢ kLS C ‘ ! , X ; . |
e - was not, carefully built the hourly labor rate. The
the lead sponsor W& xpensive area and the labor woulg

||I Wwe s ] i ﬂ'Oll] an e
]ﬂ"\_TL O 2 i i |

would add greatly to the rate, and so on. The final exphectcd hourly
§ of $100 U.S. per hour. The FEED contractor, 3
he had fervently hoped, was the only bidder; no one _dse was inter-
ested, primarily because the FEED contractor was being allowed to
bid. The contractor then took home almost $100 on every hour a
1 low-cost source of labor was “discovered” and the‘ local. army was
suddenly willing to provide security (for a small consideration), all of
which resulted in an extra $500 million in profit to the contractor.

Still another route to the sole-source EPC lump-sum contract is the
“convertible” lump-sum contract. This form starts as a reimbursable
engineering and procurement contract with an option to convert to a
lump-sum contract at some point during engineering. In principle, there
is nothing wrong with this approach and a lot to like. In principle, it
means that almost all of the potential cost growth and schedule slippage
will have been discovered by mid-engineering and there will be very
little remaining risk to the engineering and procurement contractor in
taking the project on as a lump-sum contract with a minimal premiuni.

In practice, convertibles usually turn out very differently. Because
Fhe owner expects the contractor to choose to convert, the owner
;?azi:e}zgiiaizdc;‘?;iizz tifaher HICOMLE, The field Coﬂtfo%s organiza-

pProject on a reimbursable basis is not there,

nor h: : 1
has the sponsor done the things needed to bid the construction
to a set of prequalif

cost was well north

ed construction management organizations. The
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L.Ip::illft."l'illg ﬂnd.procurmn{nt contractor, who is expecting to do co

ruction ©1 whichever .basw he or she believes will be m:;r* ]: f),:- 1’1'-
“vnu]d pot cooperate with another construction nmnagcm;m];‘,:;:
zation anyway. If the contractor believes more monc\: can be C'ior‘ncd
[I1r011‘:§h lump-sum contracting, he or she goes with ]11]11[.‘;—511(111' uthc;wiw

the contractor stays with reimbursable. It is one more contracting

game SpONSOTs cant win.

schedule Incentives and Liquidated Damages

EPC lump-sum contracts always include powerful incentives to min-
imize cost. Any money saved is profit earned for the contractor.
However, the same structure creates incentives to float the schedule
to whatever duration will assist in minimizing cost. Fortunately, good
cost performance on EPC lump-sum contracts correlates very 5Jtr{;m;| y
with good schedule performance (P |r| < .02) and limited SC!]Cd;JI-:’:
slippage (.01). :__Fhe addition of incentives to achieve schedule has no
relationship_with better schedule performance. Directionally, the Sta-
tistics point in the opposite direction] When schedule incentives were \
included in Jump-sum contracts, they were associated with an increase
in the frequency of production attainment failures (P |x*| < .03) in
Il industrial sectors. What is going on is quite apparent: at the end of
the project, when the contractor company could see the possibility
of gaining the schedule incentives by acceleration, it cut corners on
quality so substantially that operability was damaged well into the sec-
ond year after startup. Any time they actually saved toward the end
of the project was minimal, but the damage to the project’s value was &
huge. Schedule incentives should not be used.

Sometimes schedule incentives have the effect of reducing sched-
ule slippage but do so simply by lengthening the forecast schedules.
The most extreme form of this game involves the FEED contractor
insisting on a percentage of any sales of product that can be made due
to early completion of the project. Being the FEED contractor, he
or she is in a position to manipulate the schedule promised and then

profit handsomely from this pessimism.
Liquidated damages are a contract pr
from the contractor if a project 1s late. I

ovision that 1mposes a penalty
1 some cases the penalties are
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a project is several months bey ¢ be applied if the ¥ o
date. Of course, liquidated damages cannot ’ l_Jl_ X The SPONS o
ere responsible for the delay or if force majeure {_Jm = C.h_lnlﬁd Suc.
:::Ls:ul]v. Liquidﬂﬂ-‘d damages appear to h.‘lavc‘m‘}ly :11 nt‘ghglb]t_. t‘:fﬁ-n
on the low bids for projects, although they are so intensely dislikeq
that some contractors may choose not to bid. In some cases, |y Ui
dated damages are essential I)C‘C:ul.‘it‘ t]Tcrc are very large dUWnSidQ
consequences to the sponsors of the }"T(T'Jc‘:tvh*”“g late. These Circun,.
stances include cases in which the Pl‘Odlr“'”f’"_ has been forward solq
with penalties for nnndelivcry‘ and cases 1n v\:rlnch a large value stream
is dependent on the completion of the pTUJ:-‘fCt: such as a Petroleyy,
field’s production depending on the completion of a gas plant, Unlike
schedule incentives, liquidated damages appear to work. The average sched-
ule slippage on lump-sum projects with liquidated dan}ages Wwas only 6
percent. However, when I control for FE]-H, the relationship between
liquidated damages and schedule slippage disappears.

Sponsors must understand that the schedule is the most common
source of contractor claims. In some cases these claims are entirely
justified. But schedule claims are a major source of abuse by con-
tractors as well. There are so many forms of claims games relating

to schedule, I cannot hope to cover them all. Fortunately, that has
already been done.?

Taking the Very Low Bid

We have already discussed at several
a significantly low bid is acce

as one that is $100 million
est bid.)

prior points what happens when
pted. (We defined a significantly low bid
[in 2009 terms] less than the next low-

Acceptance of such a bid guarantees that the bidder does not
fully un

o derstand the project or has made a disastrous bidding error.
1ther v

vay, the sponsor will lose. Occasionally sponsor greed drives

a{ticeptance of such a low bid. More often, however, the involvement
0 i Hgovfc_:rnment~related partner requires that any low bid will win.
of the EPC lump-sum contracts that were won on siglliﬁca""‘dY

bidder—failed $100 million or more lower than the next closest
atled. When the “winning” contractors realized the magnjmde

of their
They flc
in maost
uidated
tors pai
bigger !
howeve
aspect
for the
to cur
sum
trols fc
higher
operat
turnke
The ¢
enousg
mancs
Wi
a pro
proje
slowi
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tor v
proje
the |
ing |
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thos
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"
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to |
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of thetr low bids, they immediately started to try to recover their
They foated the schedules longer to minimize costs bcl:i\ﬁr t ]L_” ose
in most cases) that they could avoid liquidated d;n‘n;; Tes L}; Tg (L-mrcc-ﬂy
o dam:fges- would be triggered, the amount‘zf;n ‘LI‘]-If’_thu In?-
tors paid in hqmd“t?d damages would be relatively unini[(it}; L”Ff"ﬂ]ﬂ*‘
bigger scheme of things. The most damaging ﬂghéct > tilt‘::tllzlf]]I],‘t]L
however, w?s .to cut quality corners at cvery :"I:'Pt)rtlmitv The Q:)ll‘rr]ij:r;
aspect of tl?us is that the strength of the sponsors’ ('ujltr;}-]ﬁ nrsﬁniﬂtioi
for the project had no mitigating eftect on the ability of th c::)'m:r:ctom
to cut corners on quality when they were facing cost overruns on ]‘I.Im 3I—
qum contracts. The operability results were simply u:mﬂl‘c'tnﬁ by ml}}—
irols for the lump-sum projects. (For non-lump-sum projects, however
higher quality controls in execution were clearly associated with ﬁ:u'c;
operabilit}r pmblems,) There 15 also no reliable relationship between
wrnkey provisions in the lump-sum contracts with regard to operability.
The contractors on turnkey projects appear to be increasing their bids
ough—about 5 percent—rto absorb any losses associated with perfor-

l1idé‘1l’

en

mance guarantees.
When EPC lump-sum contractors are facing a significant loss on

a project, they routinely take several actions that further damage the
project. They start squeezing their subcontractors and suppliers and
down payment. That causes the subcontractors to go 1nto

defensive mode, looking for claims opportunities. The losing contrac-
tor will also start thinning out his or her management people on the
project in an attempt to save moncy. This often extends right down to
al foreman level for fabrication or construction. The staff-
lated down to the general foreman level in
d to try to hold the contractors to
’ because it will be very

slowing

the gener
ing levels need to be articu
the bids, and then the sponsors nee
those levels as the project proceeds. I say “try’

difficult to do.

Acceptance of significantly low bids is so strongly associated with
bad results that I believe that the procedure for handling them needs
to be addressed between partners as a shaping issue. If addressed as a

igation of a seriously low bid,

shaping issue that requires a full invest1 . .
there will be at least some possibility of getting the bid rejected or

al]oWing the contractor to amend. One might imagine that given the

overheated state of the megaproject market since 2003, no one will
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have to worry about ver)

i e boom
errors were made right through th

low bids. This is not so; serjgys

bidg:
market. d"‘lg

the I'l
able te
nicati

When Governments Control Contracting | t-{) 1;:
i o in the world and for almost all Nationally Owne L.on_ |
In many countries in t sk it contracting Proces, ed ders ¢
companies, the govcrhn:l:fl:ﬂmﬂt rules require competitiye bilc.i‘d'] l)i(}clu
almost all cases, the g(-n-trOt“ as mentioned before, the rule ‘?' I'h
of essentially all contracts. Lten, ¢ fixed-price L will repres
squire that the contracts be lump-sum, fixed-pr L akrrnngul‘lcntg, b eliss
Z::lnc cases, the rules do not actuul.ly stlplll_i;f'f thd‘f ‘fIXCd-prlcc con. biddis
tracts be let. However, they PALTE SRS EovSmment 4PProvy) aided
for all transactions over a certain mn(?unt- It onie u.nportam Cas¢, the actual
amount is $10,000. What this means is that the project ‘-jv'Ol.lld have ¢, thie e
return to the government to secure apprf?Vﬂl e time it S‘pc.nt much under
of anything, which would be not 0111'}' 1n1pI‘:1Ct1CZl!DiE but wide open A i
to abuse. The solution is to make a single expenditure for the eNtire SF e
project amount, _ _ and n
Governments almost always require that low bids be accepteq, S
Acceptance of significantly low bids almost always triggers project faj. mate:
ure. This means that prequalification of bidders is the most Importan; gove
single step in the contracting process. Not only must the Prequalifica- brok
tion process be thorough, but it must be done with an eye on the pos- ok
sibility that the government will seck to add bidders that, for whatever comj
reason, it wants to win the competition. Remember, this is not just a The
Third World phenomenon. It happens everywhere, they
The most important single change that could be made in the usual Tl
low-bid acceptance procedure is a provision for an investigation of must
any low bid that is substantially separated from other bids. The defini- have
tion of substantial can be ejther 2 dollar amount (I would suggest $100 rule
mi]l%on) Or a percentage amount (I would suggest 10 percent). Ideally, start
the investigation would enable the low bid o be rejected in the event b
that.lt 15 based on 3 misunderstanding of the requirements or an esti- out.
mating error, expl
wifﬁfi ;;;En;;n rg;)ex;e;::azr; Provisic}xln that causes migundi‘:f‘ﬂ‘*t‘l_”divﬂgfl 112,:‘,:]
between bidders . g anything l?ut written comn.mmcan : e
Project in the period between the issuance
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he [TB and the award of." t]1e1“-'0r1t:. Although this may seem reason-
able tO ENSUIES ]cvel‘p]aymg field, it greatly hinders effective commu-
gication: Very early in project df-"ﬂ.‘lf:}}‘:mcnt, discussions need to start
& ;mend these r_ules to allow a series of face-to-face (or telephone
anﬁil‘E“f‘:) mecengs b"‘twﬂ‘"r the evaluation team and all of the bid-
ders during the bid p‘?‘fpm'f‘““”- These occasions would allow the
pidders to ask any questions in the presence of everyone.

There also needs to be allowance for the team to verify a bidder’s
I-eprttﬂf-?"t“ti”” of qlmiiﬁcaFiuus when questions arise ciuri-ng the bid
evaluation process. One of our megaprojects failed because one of the
bidding companies exaggerated its experience with the 3D computer-
sided design (CAD) system. (They owned the system but had never
qctually used it!) When their bid was evaluated, some members of
the evaluation team raised questions about whether the bidder really
understood the CAD system, but they were precluded from verifying
the bidder’s qualifications at this point. The result was that a critical part
of the design was six months late, equipment was late being ordered,
.nd materials were incorrect. The project spiraled out of control.

Some government rules concerning secrecy of company cost esti-
mates have the ability to cause a significant amount of trouble. The
government concern is that information about the estimate will be
brokered to contractors and provide an unfair advantage. But in some
cases the secrecy provisions become absurd. For example, one national
company keeps the sanction estimate secret from the project teams!
The effect is that they have no idea of the relationship between what
they are scoping and what things cost.

The usual assumption is that government rules are immutable and
must be accepted. That is, of course, usually true. However, we did
have a few projects that successfully argued with the governments for
rule changes that would allow more flexibility. The project directors
started discussions with the government about the contracting rules
very early, sometimes more than two years before the ITBs were sent
out. They made their successful arguments for greater flexibility by
explicitly linking contract flexibility to more effective local content.
In particular, what they sought was permission to contract directly for
local content using whatever contracting vehicle would give the local
provider the best chances to actually succeed in developing their skills,
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rather than just dumping money into the local economy, The

Tsis.

. i, Bl Persy
; - s —— achieved two r.mdlcnt bt‘[‘jc . The
tence of these project direct it they Lol

: ; b inexpensive local content, apg W
received high quality and inexpe the

: Y el and a
nated very large risk premiums _b'-“' mk"_‘i—-’ t]]‘u:‘local content e h‘.ttl:: plant °
ments out of the 1TBs for the international contractors, The lusm\ they °
is do not automatically assume that the goveriment ABENCIes i) Nt e
consider strong arguments for ;1dd1ﬂd ’f%‘-‘?{'b‘hw' especially When thoge Th::- r
yrguments are couched in terms of their goals. Th
= was |
Creative Use of EPC Lump-Sum Contracts 1::&!:
When EPC lump-sum contracts are used, Sponsors often thypy that to cc
they have very limited control over thf: execution process. Thys Viey, struc
is reinforced by corporate legal stafl "f"“‘) e | that MY Spongg, com
intervention in an EPC lump-sum situation will make it IMpossib]e to situa
hold the contractor liable for poor results. (These folks believe i the man
myth of risk wholesale transfer, which I discuss shortly,) béa

In fact, some of the most successful EPC lump-sum Projects ers
involved owners being hands-on during every facet of eXecution, T, clea
best EPC lump-sum projects were usually multiprime arrangemens. fro
This involved careful carving out of pieces of the Project that coylg Cor
be executed almost as a parallel stand-alone project. Where | am from t:‘m}
in the United States, we have an expression, “Good fences make good T
neighbors.” This expression certainly applies to how the pieces of o
multiprime EPC lump-sum projects are defined. Parts of a project that i
are too intimately linked from either a design or construction perspec- e
tive must be included within the same contract, Pieces that can be =
designed based on a requirements and specification statement without \:';
reference to the details of the design of other bits can be contracted 1'_
separately. For example, onshore portions of offshore petroleum pro- pr]
duction projects are usually contracted with separate EPC lump-sum
contracts. As long as the oil and gas composition data were correct h
from the reservoir appraisal, this arrangement works well. b

v
A Good Example v
One of the more iIngenious uses

of EPC lump-sum contracting occurred
m a chemical complex buyil in a developing country environment

(£
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i primary units consisted of an olefins cracker. a laroe pow
and 4 mun?‘-‘r of olefins derivatives units. The t:mi\*:;LL c]:lm“ﬂ e
. e WEre tightly (:c‘.upledT feeding streams to and ﬁ-omiu.] ] S P
they WErC grouped in a single contract. Each of the d Lr:“ 'C-Fthm. FO
yere contl’ﬂctﬁ({ separ‘ately, each with a different EPC iun{; ; vatives units
The result Wwas i'l.VE priume contracts. J e e
The contracting strategy was developed during FEL-2 as the scope
as being developed. Knowing that the site offered m:nc: ‘]Ll Mi}DiFIL
.5 in ACCESS and logistics, they laid the units out -‘JO ti: :t: ) ”F
ccess Was a\railablento each portion of the complex a; rlmj mttrr:]d“;
to contract it. The first task after site preparation was ]iltchl;' the m:l-
on of those “good fences.” With five prime contrzcmrq and
ex lay-down and site logistics problems, most owners i1I1 ;I1is
situation would have hired a PMC to keep track of t:vcrythitm ;mc.l
nage the interfaces. A PMC was considered but ultimately rejcctcd
quse the PMC candidates wanted part of the execution. The own-
ors decided to hire a sixth contractor on a reimbursable basis with very
ear rules about behavior—the reimbursable contractor was barred
e who had ever worked for one of the lump-sum
The reimbursable contractor was assigned any

’ such as logistics, canteen, safe and
e site, and SO

275

seructl
compl

ma
bec

cl
from hiring anyon

contractors on the project.

tasks that “fel] between the fences,’
vement of construction workers to and from th

on. The reimbursable contractor also served another purpose: if one of
the lump-sum contractors submitted a change order that the sponsor
team thought was significantly overpriced, they refused the change,
saying that they would have the reimbursable contractor do the work
when the lump-sum contractor was out of the area. This had the ben-
eficial effect of significantly moderating the prices on change orders
from all five lump-sum contractors. The result was a highly successful

project that could easily have become
The best EPC lump-sum projects had the characteristic of a

hands-on sponsor team that would not let the contractors fail. In
all of the lump-sum megaprojects, 1 cannot find a single instance in
which the basis of a contractor claim was that the owner interfered
when the contractor got Into trouble on the job. There were cases
of claims based on owner interference, but they were around 1issues
such as the owner taking responsibility for managing the lay-down

timely mo

a nightmare.
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vard, not mtervention. Interference between contractors

- B i ul 4 o - . .
major sources of contractor claims.” Strong interface ,
like that described in the preceding example, is what p

IS one of ¢

n:m:;g‘.,n]IL e
'n

fevenes tho,
Se

claims from materializing. ) o
Interface management is one of the most critical jobs o Sy
plex megaproject. The interface management c_ﬁl:-rt I?(_'L-dg e
part of FEL-2 and continue through the cxcchmn of the proj
discussed in Chapter 9, interface management is not a job for
engineers; it is central to the success olf the _cndu:.nrur,_( ne of the -
mistakes made in EPC lump-sum projects 1s to imagine tha h‘»‘t‘ami
the contractors “are responsible for the execution of the project,” the
CEa-
projects aries wigp
the contracting approach is the content of what the team is doing,

m.
tart 5

{'_(_'t_ ﬁ“
-J“”inr

owner team size can be small. Owner team size on successfyl
1s quite insensitive to contracting approach. What v

the numbers of people required.

The Illusion of Wholesale Risk Transfer on
EPC Lump-Sum Contracts

Most adherents of EPC lump-sum contracting for megaprojects argue

that the contracting strategy effectuates significant transfer of risk

and responsibility from the sponsors to the EPC lump-sum contrac-

tor. The facts, however, suggest that this really is not the case. Some
lump-sum prime contractors did indeed lose significant amounts of
money on megaprojects in our set. However, those losses for the con-
tractors did not translate into gains for the sponsors. Instead, those
losses translated into facilities with an endless stream of operating

problems. |

Significant risk transfer from sponsors to contractors 15 structur-

ally impossible. Contractors, including the very large contractors ti‘mt
take leading roles in megaprojects, are too thinly capitalized to survive
wholesale risk transfer on large projects. During the period of over-
capacity of EPC services between the mid-1980s and the carly yean
of the twenty-first century, the contractors that had to take on ?15(;
nificant EPC lump-sum projects to have enough work mostly f:ulel]
to survive. Many of those that survived were badly wounded, and %ll
learned an indelible lesson: The failure to be carefully risk averse ™

surely result in
sustained and |
_anam'w contra
mercial banks ¢
effect losing ot
Risk transfer
in a loss positi
good performa
serving 1its repy
lation reasonal
Furthermore,
of taking on n
choices. Every
the downside
trial companic
very poorly «
without conu
utterly unethi
quite sure tha
of only a cou
been effective
were by large
The simple
projects sho
lump-sum ¢
important ad
contracts rec
to manage. (
has develope
act as subcor
highly profi
the various |
tracting may
project orga
successfully.
However.

EPC lump-
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crely result in {)dukruptcy. The only cages ; : _
_;ugmincd and high-quality Projects resulred I;_u\:hlch major losses were
Jﬂpﬂnese contractors. Those contractors were 5, owners involved large
men’:fﬂl banks that were part of o ol .clphort:;d E':-}- large com-
effect losing other people’s money, + SRsora. They were in
Risk tmﬂs&.r is possible on smaller pProjects because
in a loss position can afford to complete thL‘l pr:bj:tsc_ t_]u}:,. contractor
good performzmc:; without destroying its hminm-g TI:‘-M,.]|rc:“0;mh]?
serving its reputation and the hope of future bl].‘ii‘l‘lll:.,"i'i { I-:” l;L e
Jation reasonable. On a megaproject, however. the I.‘.“nj‘.q .'L .t 1at calcu-
Furthermore, because there are very few con'tru'n:r::ﬂ.;:n tfm, arge.

. . = it L S that are capable
of taking on megaproject Ienﬁdersh:p, industrial sponsors have very few
choices. Ei-.r-::ry project, in effect, becomes a “one-night stand” because
the down:ﬂdt.? consequences for the contractors are minimal. If indus-
rial companies banned forever using contractors that have performed
very poorly on megaprojects, they would quickly find themselves
without contractors to hire. Even when contractors have behaved in
utterly unethical ways toward an owner on a large project, they can be
quite sure that more business will be forthcoming anyway. I can think
of only a couple of cases in 30 years in which a major contractor has
been effectively banned by an owner for poor performance. Those
were by large national oil companies.

The simple fact that major risk transfer cannot take place on mega-
projects should not lead sponsors to automatically abandon EPC
lump-sum contracting. EPC lump-sum arrangements have some
important advantages in terms of project organization. EPC lump-sum
contracts reduce the number of interfaces that the lead sponsor has
to manage. Often, the lead contractor in an EPC lump-sum strategy
has developed working relationships with the organizations that will
act as subcontractors for the project. The major contractors are often
highly proficient at procurement and can orchestrate getting all of
the various pieces of the project fitted together. EPC lump-sum con-
tracting may be the only realistic way in which sponsors with w.eak
project organizations can have any hope of executing a megaproject
successfully. '

However, our findings have some important implications for how
EPC lump-sum arrangements should be approached by sponsors. It

LA LA

| PR o

Scanned by CamScanner



T’ o .

_ MEGAPROJECTS

_— |NDUSTRIA
278

4 bargain-basement price by using ]u:uh

) All lead to trouble. Even when g Work
. dhould cost_more thap =
racts do_and_shoule than_ oy,
s simply because the lead contractor g,
ork than in other forms. Alsg. there
_sum contract will result in 3 substay,

a sponsor is hoping for
sum strategy, that hope
well. EPC lump-sum_contr
contracting approaches. This ;
being asked to take on more W

i )C lump
; ! an EPC

s some chance that . _ i e
; | loss to the contractor. (Remember, that does not necessarily Meap
t1al 10ss o

.o the sponsors!) From the contractor’s viewpoint, taking o, .
B } -, k. . i . '- .
a gain tc I s a bit like playing Russian roulegte

arge EP —sum contract 1 . .
Eii:lfl :i_ic:‘ini;pm: bullet in the chamber, even if the project seriougly

1o because most significant overruns on lump-sum Projects
are accompanied by lots of changes t.lmt 1£lrgt.:‘l}’ render the lump-gyy,
nature of the contract moot. Once 1 a while, hO“‘ICVCI', T
unlucky spin and the contractor might get stuck with a catastrophic

loss. The contractor wants, reasonably enough, to do f-“v’fil‘Ything Pos-

OVerruis,

sible to insure against such a loss.
As a result, large EPC lump-sum bids will carry a risk premiun,

over and above normal contractor contingency, except when the market
for their services is in a prolonged slump and they face the prospect
of extinction without winméRg—the—praject. SOME OWNEr COMpPaTts,
especially national companies in the Middle East, take 2 very hard
“no change orders accepted” approach on their EPC lump-sum con-
tracts, even when they, as the owner, have clearly made changes that
should normally cause an increase in the contract price. Often, the
courts o_f Jurisdiction in any disputes are the home country courts and
hence VIIE\"v”d as a home playing field advantage. In those cases, the
cfompames_are paying risk premiums of 25 to 4() percent over a “fair”
;?;tef;:: II_J:;IC; ';0 ;;?:; :i(]);v E;t;itders on t.he projects. Some of our “failure”
came 1 on budget, on schedule, and

started up appropriately but na; |
they should have. y but paid 40 percent more for the project than

-Sum arrangement, especially
apegoat wheEOHSibﬂity’ ateanttton S8

problems arise. Government
contracts are rationg] when one considers

:Ith a single contractor taking the res
ccome the designateq SC
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he graditional ‘\\'cnkncsscs of gover
competitively bid EPC lump_gypy, i
be less Sul‘]{ﬂft to L‘.Drrupt Practices than are
(ﬂ]thm]gh for practical purposes, find itllz;'. Othe
age in that fﬁgﬂl‘d)- Many companies e“‘l‘_‘ ‘ any advan-
g A EBE Depaisii Shooarie b;mﬁ:‘u.ﬂl}’ n the Middle East,
es with 1'cim‘b1.1rs:1ble contracts in t];c : ?f Very unh
mcgﬂpr{)jt:ﬁth‘ .hllllt in the Middle s = ti-lzf\t].{;;t {-',(]Od many of the
cractors on reimbursable contracts overran huge] u _hy Western con-
of the host gm@“nlﬂeﬂta to control. [t snurvdé‘;}]}i \.vnhml-t e
pational companies on reimbursable contracting E),.L?;:f::stfmd their
: ration.

; Organizati
contracts are 350 : 4 e

perc el Ve d o

b I contractual forms
Icult to see

S Appy experi-

The Pricing of Risk in EPC Lump-Sum Contracts

T!w pCI’lDd' fhc mﬂvsupply m EPC services for the global indus-
erial nwgilplo_]ects market came to an abrupt end in early 2004. The
period of o*ffersul?p]?' had extended over the prior 20 Vc'ar's_, am.i that
20-year permd.mgmﬁcantly upset the power balance in contracting,
with a strong tilt toward the buyers. The effect of the imbalance W’:’ls
that owners Fouid get almost any terms they wanted from contractors,
many of which were struggling to survive. Many, of course, did Gt
As shown in Figure 11.6, this period saw a substantial concentration
of the market for large industrial projects. By 2003, the top 10 inter-
national contractors controlled about 75 percent of the major projects
market, up from roughly 50 percent a decade earlier.

During the long period of oversupply, contractors were forced
away from pricing risk as they bid on EPC lump-sum contracts and
accepted more and more onerous terms for all types of contracts.
During this period, it was common for contractors to have to finance
substantial portions of the project because the terms allowed owners
to withhold payments for relatively trivial reasons. Liability clauses
were rewritten to make contractors liable for almost all mishaps, often
even including cases in which the owner was found to be primarily
responsible or even negligent!

When the market turned in 200
20 years of grievances. Those that s
at avoiding potentially catastrophic risks.

4, contractors had accumulated

urvived had become very adept
And as soon as market
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. 6
Figure 11.
Concentration of EPC Market Has Increased
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balance was restored, the major contractors started pricing risk back

into their bids.
By examining the bids against the situation of the projects, we haye

isolated seven risk areas that contractors started to price in 2004, A
the decade progressed, the risk premiums for these areas rose and
peaked in 2008. They have subsided some, but still are priced and will
likely be priced more aggressively once again as the megaproject mar-
ket is slated to accelerate in the first half of this second decade. I will
define each area and the rough amounts that have been added to base
bids to account for the perceived risks associated.

Onerous Local Content Requirements  As discussed in prior chapters,
local content requirements are nearly universal, even in areas that pride
t‘hemselves as fully world open market. As I have also mentioned, get-
ting Ioc.al content into projects is simply business smart. Local content
15 associated with building local Support for projects and with fewer

hass] ISt itics
bIss }35 from OPportunistic politicians. [ ocq] content is often consider-
ably less expensive than alternative supply,
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” pmblem with local content surfaces when there ;
' e : ; : ere 1s a require-
chat appears dithicult or impossible to fulfill. In places .L'Ci]
_ - . aces witho
ustrial supply infrastructure, such as structural : -
* R — - ural steel, pipe manu-
high-quality equipment vendors, and engi ine fi
: : o , , and engineering firms, rela-
inputs into industrial megaprojects - '
5 o e 3 2 an actually be supplied.
. >d to nonenginee :
. e, e logal };]‘-”E-’Jt’lt.{.red bulk materials and
o 2 1 € 10Ca ‘ 15 .
. e i cal labor is not qualified for many of
the key €2 (s, SUCIL 25 aLO0Y w?ldmg, For example, we had one mega-
roject in Cc'ntr;l] ;"\51;} that stipulated an astonishing 80 percent locil
content 1-eq},11rement for a petroleum development project and pipe-
line- There is not even a basic line pipe manufacture in the country!
G - host governments : i , b ’
Often, the h - gov nments are trying to push the limits of feasible
ontent, which is understandable, but they have trouble figuring
J—— . 4 o o
hat feasibility point becomes very expensive in terms of
Not surprisingly, international company complaints arc
hining. In these situations, the local content requirements
rstood by the sponsors as a perceived major risk to
s. When local content is viewed as difficult to meet,
dded a premium of 30 to 40 percent above the base
bid for onshore projects. This added premium has been so large that
pushed many sponsors away from EPC lump-sum contracting.
development projects, the added premium has

CONTRACTING -

Tl

an i]'ld

il

fﬂ[:tl,lfﬁ':
dvely few
The inputs
Constructlon

local €
out where €
risk pricing.
viewed as W
should be unde
[ump-sum bidder
contractors have a

it has
For offshore petroleum
been around 15 percent.

Civil Untest in the Immediate Area For some obscure reason, con-
Ficult to build a megaproject and dodge bullets
shooting in the neighborhood, con-

25 to 30 percent to their bids.

tractors believe it 1 di
at the same time. When there 1s

tractors are adding an average of

¢ Climate Contractors are perceiving
anknown risks that need some
sert areas, VEIy

Harsh Physical Environment 0
projects in difficult climates as posing
degree of cushion in their bids. Projects in remote de
mountainous areas, arctic areas, and tropical jungle areas are carrying

risk premiums of 20 to 25 percent. What the contractors are in effect
saying is that there are so many unknowns in these areas that rather
than trying to build the problems into the base estimates, they will
simply put an added premium on top- This is reasonable when one
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considers that developing a solid bid for a megaproject jq

riod when the - “Xpep,
sive proposition for contractors. In a peEig ‘“ ‘*-“ they are T‘Cceivin} to fir
a substantial number of 1TBs, the .ﬂddt’d time flLEdEd t0 explore all;} short
the logistical challenges of harsh climates doesn't “}flk*: CConomje Senge I;lddh
The t‘:!i]urc rates in our data in very T*:“m_tc locations Suggests that th,; prob
added premiums are founded in sound logic. bidd

Political Instability Political instability translates into 1o

gistica] Nighy.
mares for contractors. They find that goods cannot be

Cur
, _ Moved ACrog sper
ports. Visas are not being processed. Staft are being arrested by locy) -
authorities. Some nationals are now pbersona non grata. Thege SOrts of int
hassles make getting a project completed in a umely way very dify;. whe
cult. Although they may be the source of legitimate claims, thig is ot pre:
a welcome route for the contractor because the claims Process is g, sun
risky. Areas of political instability are adding 15 to 20 percent to bgs. I
far
, - ket
An Unstable Regulatory Regime Politically unstable areas also haye il
unstable regulatory regimes, but I counted them under the prior cqp. s
egory. Many quite stable political areas have regulatory problem As .
discussed back in Chapter 4, regulatory problems may be sympto. i
matic of a weak institutional environment. In such environments, per- sel
mits are highly political acts. But many areas with stable institutions] bu
environments have problematic regulatory regimes. In some cases, the
regulators find themselves simply overwhelmed with the workload and
cannot get permits issued in a timely or predictable way. In some areas, O
there are so many interveners allowed in the regulatory process that T
the timing of permits is utterly unpredictable. When contractors under "
EPC lump-sum contracts are tasked with permitting, they look at rf
this area as a source of delay and therefore risk and are adding 15 to o
20 percent to the bids to cover.
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o find enough qualified laboy to ¢
Jortages are a real and present
;ldding about 15 percent to bids
robably not enough. In some

bidding on EPC lump-

Omplete ]
large Projects on tipe

. F'to projects.
N areas of labor g},
of these are
SUM contracts altoge

Labor
Contracmn were

Ortage, which was

:lsm tl].(," C
Ontractors .
t]’]f:r_ . S[OI'II‘}Ld

Currency Exc.':.angc Risk Esscntially eve
spends money in a number of diff;
found themselves seriously hurt by ¢
in the 1990s as financial crises caygse

Y industrial e
TeNt currencies. M
urrency e

gaproject
any contractors
xchange rate Auctuations

d L’L‘i’}" ‘ill({ 1{.. i I I I(Ill._
: ; ; ) - [ ‘]] (:]];]]] T .q " » * "
31 r] i ba ] « ors :ltt:l °n (1 a

ium to accepting the currency «il ,
prenuitit f 16 the currency risks assocrated with their |
um projects. The size of the premj : - IR
5 : premium averaged about § to 13 percent
[ find two things astounding about thjs. First, the prem ent.
re than the amount v B¢ premium bid is
far more ths = s actually needed to go into currency
nd forward buy the ct 6 - Ay A
kets a y 'TIENCIEs In question and thereby fix their
values. And second, v'_v’hy in the world are industrial companies passing
currency risks to their contractors? The kinds of companies sponsorL-
ing these projects are sophisticated financially, certainly more so than
many of the contractors. They should either accept the risk them-
selves or hedge the risks themselves rather than attempting to pass the
burden along and get charged a hefty premium.

Other Areas of Priced Risk Tran;sfer

The seven risk areas just cited are not the risks that contractors eval-
uate. There are a host of contractual provisions that carry perceived
risks for contractors that are routinely priced into their bids. Among

others, these include:

Uncapped liability provisions

Responsibility for consequential damages

* Payment provisions (and especially provisions that
withholding of payments easy)

* Provisions for processing change and sch

Broad definitions of gross negligence

make delay or

edule extensions, and
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d in the terms and conditiopg in |
e 3

¢
_ 5. Although we have no,
ly to all contract tyP€ s provisions, contr i,
T « ou el daC
contracts and appty from such onerous P haish tors g
he bid premuund ez [n some Trespects, harsh terpy
sured the their bid decisi0115- B T, nq
into reac it
factor them 10O =27 : uch
conditions are insidious; d without explanation. Harsh term anq

e o .
. to decline tO :n a defensive mode. whi.. .
e contractors out 11 » Which 15

ccessful projects:

151 -ontain
These provisions are C

conditions p
not conducive to sul

LE]
A Team
he Myth of the _ ; 5 ks :
. g having a conversation with the chief executive Officer
r e haviilyg « . 1
0o f the top :nternational contractors and the subject of
(CEO) of one 0 up. He asked me why so many owners seep,
for them, I answered, “Because they believe thf?’ will get the ‘A
to prefer o1 ALk to offer.”
t 3E1 ' that is, the best people the contractor has ‘
“He Luched and said, “If they can figure out what the "A Team’ jg
auche ’ . ’
He laug But they have to tell me because T hyye

incentive contracts came

they are welcome to them.

' for years!”
been trying to find them o )
I 1ﬂl~:§d nother contractor executive if he could name the “A Team”

in his organization, and he said, “Sure, thl_?Y ?‘etired two years ago.”

There is an almost magical belief within the owner community
that there are a set of much stronger project teams among the major
contractors, which if they can be secured, will guarantee success.
Although there is, of course, variability in the competence of contrac-
tor teams, just as there is for sponsor teams, the A Team is a myth. As
a sponsor you are much more likely to find yourself with an A Team if
your FEL has been excellent and all the owner functions were present
and accounted for during FEL.

There are some attributes of contractor teams that do make a dif-
ference. First, all of the contractor lead participants should have
worked for the contractor on at least one prior major project. If they
have not, it is likely that they cannot actually operate the contractor

systems because they are not sufficiently familiar with them. One of
the most common shortfalls of contra

are poor; it 1s that the peo
to run those systems. Sec

ctors 1s not that their systems
ple on the project don't actually know how
Und, you would gready prefer 1 gr()up from
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ding contractors that have worked together before as a team

- e

L‘l!{l

(ractor project manager, lead engineer, n.im'l]‘h:nf*.' leads.
-gst estimator, lead planner/scheduler, and construction /fabrica-
.l:-.‘.*"'- i [hL‘y will be !"t'k}111I]\|}w]L- 3',”- construction. ‘-ht"il!li have

c\h,_-ru‘tlt'l‘ 1”5—”-'[}“"'* I'he search for the mvthical A Team 1s a distrac-

- asking the right ~ . -
ion from ¢ ght questions as you quahty the contractors

e jsSUICS ATC whether a potential contractor ca i will Eald the
[he ctor can and will field the

|'i‘.lh[ teaim tor l]lﬁ P-n'l]l'lll.il‘ project and "-'-']'TL'T}H‘I' the contractor will

Ve i-vj_\t‘rll.lhli' assurances that the team selected will stay n place.

REMBURSABLE CONTRACTS ARE FOR
H|GHER-R’|5K PROJECTS

5 s BFPC # M b T i ;
11_,3[1h l_] L .md EPCm contracts were ||w1| {OT a2 |]11_|r1c'r Ol I|J:'

Reimbu
n our sample. This contract form was used by every indus

projects !
or and 1n every region in the world. Reimbursable approas hes

grial sect
15

most appropriate, and may even be essential, when a project
subject to significant uncertainties that will carry well into execution.
For example, reimbursable contracts were twice as likely to be used
in highly remote locations. Reimbursable contracts were associated
with greater use of innovative technology, and reimbursable forms
were a little more common when projects were schedule driven.
Reimbursable contracts were much more common when local proj-
ect markets were overheated. For that reason, reimbursable forms have
been the predominant megaproject contract type in Australia, Canada,
and Central Asia during the first decade of this century. Projects with
inherent risks are tilted toward reimbursable forms because sponsors
nd contractors are much less likely to be able to agree on a lump-
sum price when execution is uncertain. Because of the economic
inefficiency associated with risk transfer, real or imagined, from own-
ers to contractors, the risk premiums contractors want for lump-sum
contracts are too large for owners to swallow.

Straight reimbursable EPC contracts are difficult for most sponsor
teams to control. Very few owners have the strong skills needed to
prevent the reimbursable contract from becoming an open wallet that
enables the contractors to charge many more than the budgeted hours
for engineering and construction/fabrication. Most owners do not

arc
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propriate number of hours fy, "
10 .

< lack even basic undgrgtandh
Ip

sent that would enable the,, ;
o

know, for example, ?.vh;ltf\t;;ltl ii.-m_-r
ous parts of the dcmgn: _ .lmnmc"
of megaproject L‘{)llﬁtt:llttli)l] e B ot o
know if the field is being pPropet=

1 s
The Use of Incentive Scheme

r o b e 1t
: { expertise has led many OWners tor aUEIpL ko Mgy,
This lack of ex} n'm‘ of cimbursable contracts through the ingy,
na R ; i
These schemes involve extra Profit
jerruns its budget, schedule, or other
he schemes involve extra Paymeng

the opcn—cndcd
o b, e g,
duction of incentive scheme

to contractors if the s
ired. Sometimes t . _
d objectives. Sometimes, they involve S
1 " k) 0k § & “ ;
form of penalties for disappointment such as “fee at risk” or “paj,
sharing” approaches. The incentive schemes alt‘npst always applied tq
‘the prLimc contractors, which were the engineering and procuremen,
and not specifically to the subcontractors who were

project unc

objectives as des
for meeting the sanctione

organizations,

used for construction. ' : -
None of the incentive schemes associated with reimbursable EpC

contracts had any detectable effects on project success. They are ;
complete random walk. The success rate with incentives is actually
lower than that without, but not statistically significant. The only
relationship that I am able to detect is that cost target incentives were
associated with greater schedule slippages, and that finding is statisti-
cally marginal. Our findings flatly contradict case study findings by
researchers such as Berends.” To be sure there are some successful
incentivized megaprojects. There just are not very many of them.

The incentive schemes suffer a number of defects. Most of these
schemes were put in place with contractors that had also executed
the FEED on the projects and had therefore had a primary role in
the development of the sanction estimate. Knowing (or at least hop-
ing) that the execution contract will contain incentives for underruns,
these estin:mtes characteristically overstate the bulk material quanti-
in the estimate becau(:f: the ]l:E:JS 1:"1“51“3? ks ?ﬂ'gmﬂcam Cushlon
drivers of engineering hours e i guantltles are the prina’y

and construction hours. If all goes well,
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| is -.1ctu:1|]'_l,-' determined b}’ fundamental things. the project then
\\'h“‘- ;. the contractor has “earned” a sizeable bonus. and the
 are pl-::am:d because they believe they have uortcnl‘n bargain.
'Po-l?lkcadﬁ some researchers and project directors to believe thie in:cn-
1 <heme has worked as well, when, in fact, the result was created
_?:C.rcﬂti'*’f estimating and the project is actually a bit more expensive
“1 ‘-;n it needed to be. . .
e the good incentivized outcomes. In the much more typi-

Those ar¢ :
case (about four times as likely), the project runs into difficulties.

. difficulties were usually due to the project fundamentals not

5€
gi;ug good- Then, instead of generating better outcomes, the incen-
mt
ke profits largely by carning incentives. You are now three
cution, and it is clear that the project is headed for an

L‘;ll

he way. Imagine yourself as the prime contractor expect-

ing to ma
nonths 100 exe

overruil. You see
in through the system. Now you are looking at three years more of an

L,,proﬁtable projcct._l—low do you respond? You may demand that the
;ncentives be rebaselined. But if the sponsor agrees to that, the entire
remise of incentives is undermined. More likely, you view the best
Toute to profits to be cranking in as many hours and as many change
orders as you possibly can. You will try to make profits on field hours
hidden proﬂt there. You are feeling ill-used and abused and there-
fore entirely justified 1n finding profit opportunities wherever they
crop up. The relationship between owner and contractor sours, and
the project becomes harder due to the contract provisions, not easler.
Incentive schemes sufter an inherent Jogical problem: they implic-
idy assume that there is a great deal of money to be saved below
the owner estimate during the execution of the project. But unless the
dded, that just isn’t true. Unusually efficient execution
he idea that efficient execution can
ctors

this simply by observing the number of changes com-

via

estimate was pa
can save a bit if all goes well. But ¢
duce savings large enough to compensate contra

normally pro
about trying to hang on to the value

fairly is absurd. Execution is all
that has been created. It is not about generating new valu g,*

ment literature will be reminded of the “influence curve,” which

* e T i
Those familiar with the project manage
ent paternity. The influence curve shows

dates ar least back to the 1950s, despite those claiming more rec

that the ability to shape the value of a project is high only when the rate of expenditure is low.
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oblem with the use
5€¢ of ine

n.

phi]osophical pr
e simple fact that they 4
‘- {-)1"‘[

peyond th
taking of incentives fundame
Cntally

2 nagging

I also have
hich goes

n contracts, W
and

rives 1 h ¢
work. I believe the offering )

disrespects the prof'cﬁsimmlism of contractors. W.hm inicentivey

“Because Yo the contractor, wont do a good, | Arg

d to bribe you with some C‘-‘Ill:‘i lon.

'i'!g,c.n[

really saying is.
est job just for
ased on W
reflect the
ctors in the proce

your fee, | nee _
3 i actually sSROW UP for this job.” Inc
hether you @ \ I bl s,

broken state of relationships between p

55 industries, but because [hé\,m:‘

ot i h potcntinl for abuse, they have made ,: :

will continue tO make the relationships WOTSE rather than better, T?d

ed for incentive cchemes was created by sponsors ‘Squeu?
e 1990s down to a point where m:m:_

during th
o longer viable. Realizing that contractoy
Actors

with no hope of making a proﬂt were without much incentive to dq

a good job, owners started to incentivize the contracts. The more
\te course 1N a proﬁf:ssional relationship would have been tq

appropri
simply restore a reasonable fee.

money b
schemes may

sors and contra
k and have sO muc

perceived ne
ing contractor fees
of the contractors were 1l

Controlling Contractor Hours and Fees on

Reimbursable Contracts
can be effectively

mp-sum contracts or incentives. The most effective 1s
tion of all profit potential as hours become

rks in the following way:

controlled by means other than

Contractor hours
the systematic

Iu
reduction and then elimina

excessive. The approach wo

1. Negotiate target hours for the major work tasks: detailed engl-
neering, pr.oject management (if any), field engineering support,
nd commissioning and startup (if any). This will be a difficult

negotiation, and the sponsor needs to bring as much data from

prior projects to the process as possible.
2. The target hours, plus approved change orders (with hous,
of course), will earn full overhead contribution and fees. Fees

Lﬂﬂ stop when the target hours are reached in any category
A tern;?t}vel}.r, fees will stop when the total ceiling 15 reached, unie$
that ceiling is raised by sponsor-generated change orders.
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4.

his Prﬂvides the contractor with:

. A gum';mt-:-:ed fee
. A cushion above the target on which no loss is taken

T

. An incentive to never go more than 10 percent above the target
pecause at this point he or she is foregoing other npporumitim‘ in
order to complete your project |

3pproach provides fair and balanced protection to both parties.
bursable EPC and EPCm arrangements, the owner should
want the_contractors Srofit to be made only in the contractor’s fee.
Unfortunately, that is often not the case, and unless the owners are
careful, the fee may be but a small portion of the contractor’s profit.
are a blatant example.

The project was a large onshore petroleum development project in
, remote area. The project was technically straightforward. The big
sue was going to be logistics and labor supply. Virtually all labor was
going to have to be imported. The EPC contractor, as is often the
d FEED on the project. The project was estimated at
[PA evaluated the project prior to sanction, two
First, there was very poor granularity in the

t to conduct a sensible evaluation of the cost
contractor was ask-

an 1 percent of the

This

On reim

Allow me to sh

case, execute
$1.2 billion. When
problems were identified.
estimate, SO 1€ Was difficul
competitiveness of the project. Second, the EPCm

ing for only a $10 million fixed fee. That was less th
total project! It was particularly surprising to us because the contractor
is well known throughout the industry for demanding high fees, so
we were perplexed at the low fee and told the owner something was
amiss. We were told, with a pat on the head, not to worry. Indeed,
they were quite proud that they had managed to secure such a low fee.

The project was completed on ¢ime and on budget and had a
smooth startup. It was apparent]y a very successful project. When
we conducted the closeout evaluation, however, nobody could pro-
duce a coherent breakdown of the total cost of the project. The first
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breakdown made no sense at all; h_\'t‘ ltt-‘l"-lltl‘m;ﬁ later and it still |,
1O sense ']-Ilu lc,ul hpull%nr h.id IHTL‘d a tmrc -}'1.11-[11}- CU"trnh ﬁr
- it had failed to ensure that the k.,
kL‘L‘}"‘ [rac l‘l ome
would remain with ‘
mended a complete audit of

problem: The sponsors had stan o,
)Cm for reimbursable contracts, but they had oy i, “t
: “Htually

tllT’l‘!llL'h‘-“H the pr(‘.‘jL‘Ct. When L‘UI]H’();HL.

k of the costs \
the project through closcout. We strong,.

the EPCm’s costs. And here an
1 1 <0
dard audit clauses in thej, . they

with the El
used those audit rights

the demand for an audit, the _ id,
vou didn’'t exercise any of the audit rights thrnllghn
‘ ut

't really keep a lot of the “stuff.”” The attemypy
: 0

£ - . - d “-iﬂ']
EPCm contractor said, “We]) o
i

try, but because
the project, we didn
audit the project was utterly hopeless.

That would have been the end of the story except that about 4 -

later. 1 ran into the EPCm contractor’s chief estimator and contro|le,
on the project, who was now working for an owner client of ours, |
asked him how much the contractor cleared on the project over :l.nd
above that $10 million fee. He chuckled and said, “Just over §25, mil-
lion free and clear.” They had made money on just about everything
Materials were marked up and every field hour generated , '*&,s:
from the construction organization to the EPCm.

I would like to say that this story is genuinely exceptional, by, I
strongly suspect that it is not. If a sponsor is not in a position to care.
fully audit expenditures on a reimbursable contract, then sometimes
money will disappear without a trace. Unexercised rights are lost no
matter what the language of the contract says. Finally, third-party
controls organizations can be very good, but they provide no ben'-
efit if they leave the project before the cost closeout reports are com-
pleted and all the loose ends cleaned up. Pay the contractors a good

fee; audit to ensure that is all you pay!

—
=

WHY MEGAPROJECT ALLIANCES FAIL

There are a number of features of alliance contracting that are quite
prgblematic for industrial megaprojects. Industrial megaprojects are
quite comp!ex from a technology perspective. This means that they
are necessarily engineering-intensive—much more so than, for exam-
ple, most infrastructure projects. Many of the projects examined i
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are also -llﬂwmmly risky vis-a-vis operational safety. A
f the projects involve huge hydrocarbon inventories that

0
Therent safety risks.

hnical complexity means that quality in engineering, mate-
curement, and construction is essential. However (]il:ﬂir‘:-’ n
egaprojects is often difficult to gauge in real-time withious

POSL
This t€¢
ro
indt* . offort on the part of the s - P

[ part of the sponsors. Engineering errors can

. ﬁ[ensnt‘

rL‘I] L-.r a pl{ll]t
i nnkcd eye. Equipment fabrication errors and incorrect or fraudu-

Jent metallurgy
cing enables them to withdraw from very close and active super-

Jllial
:m ;1]ﬂ1i;mwf:ing, is very pri.)b]::mn.tic.

i multiprime EPC lump-sum contracting thrives on the notion

“Good fences make good neighbors,” alliance contracting

eves 1 1O fences at all. Alliance contracts are an extreme form of
mcenfi\’iﬂfd reimbursable schemes. The basic form is EPC reimburs-
able, s0 the same set of contractors stay on the job throughout. The
\:ﬁof the contractoryshare in the incentive scheme, usu-
S their slice of the entire project’s estimated cost.
The underlying rationale for this approach is actually rather elegant.
Most megaprojects necessarily involve a large number of contrac-
tors, subcontractors, specialty contractors, and vendors. As [ men-
tioned earlier, negotiating all of the interfaces among so many players
s 2 major headache for sponsors in reimbursable formats and is even a
major problem in multiprime EPC lump-sum arrangements. So, if we
put everybody into a “shared destiny” pool, surely they will cooperate
and manage the interfaces themselves. Even the sponsors will share 1n
this pool. We are all in this together!

Unlike the rationale, the real world of megaprojects turns out to be

quite messy. [ have spoken to a great many contractors involved in alli-
d they have one thing in common: they privately

the form. They believe that it completely
between what they do and what they get

paid, rather than the opposite. Their point 1s simple: I may do every-
thing right but end up with nothing because sOme idiot somewhere
else on the project made a mistake! Some specialty contractors, such
a5 heavy lift and installation, will categorically refuse to participate in

a o : : 3 i .
unsafe or inoperable while being completely invisible to

can do the same. To the extent sponsors belicve that

that
bel

ally pmportionately t

ance arrangements, an
but passionately despise
breaks the relationship
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A _

ather than the exception thyg the

. It ic the norm r
these schemes. It is the ¢ in alliances was not fip,; Tee,
on the incentive scheme 10 ST ; k Nahzed ung
ment < ion and sometimes long after ¢ !
" execution and . & the St
of ex g e

well atter the start
also thought that they would get the |
5t

execution.
th none of the drnwh;lck‘ Th
S. The

The designers of alliances o
- - *FP y=511111 COIILL.
fl‘-'f“r“":r L:' L;;::Iii}u]n contracting are that {U_thc contractorg m;
‘“h'lm'l%“ el - e (2) the contractors will put that Jege o
age their own interfaces, (2) the e i i "H-”d.m__,
A Team on the project because it i their own moncy, and (3
sponsors don't have to field as l.1r¥£‘:|0fl ﬂ:om-m.h.hts ,.(“ UE] Teimbyy
able Prt'{it‘ftx because the contractors ]1:1\1. .nU "]H,Ln S L,mnlk h(mi‘s.
The downsides of lump-sum contracting arc t-m‘t (1) quality i ﬂl'ﬂ.\.‘&}-‘
a problem, (2) we have to pay a !urcnuum for risk transfer thae We ugy.
ally never manage to ;lL‘tllﬂH}* L‘ﬂL‘C[lIﬂtF, .’l[ld (3) t}-'IL‘ CUI“-IUFICT.D]'S m[hcr
tlm.n the sponsor get to keep any savings. With an alliance contracy,
the reasoning goes, (1) we will get the A Team because the contryc..
tors have I'IIL: possibility of making a lot of money, (2) the contractop
will manage their own interfaces—just like lump-sum contracting—
but we will get to share underruns, (3) we don’t have to Pay a risk

premium because the basic form is reimbursable, and (4) quality wi]]
not be a problem. (I have never actually heard the exact rationale of

this last bit on quality.)
So what do we actually get with alliance contracts? We actually end

up with some of the worst features of lump-sum contracts combined
with the worst features of reimbursable contracts:

* There is no evidence whatsoever that contractors assign more
highly skilled and experienced people to alliance contracts than to

other reimbursable contracts.
* We have, in fact, created exactly the same incentive structure

to skimp on quality that exists in lump-sum contracts, which is
evidenced by the fact that alliance-contract projects suffered the

worst record of operability failures.*

* a . 3 : .
I:]'h; "';"j!} burst uf:uf‘ enthusiasm for alliance contracting ensued before the operability problems -
o the alliance projects were understood. Operability data are almost never made public voluntarily, ep”
cially when they are poor.
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, The interface managemen; hy
¢hat the contractors are actyq]l
«elves, not less.

Pothesis s de

bunkci -
' { ¥ - =
allg. more prone h} sl

to fight among them-

. As the data make very clear, e
divvy up. :l‘herc WEre no unde
cent of the alliance projects!

S—

T¢ are rarely any

underruns to
rTuns to shyre

I more than 85 per-

The role of contracts is to:

r7 Define who 1s responsible and
eracts define I"LSPOIlSl[Jllltlt.,‘S. very L‘]L‘-‘lrh’. By defining responsibilities
clearly, good contracts facilitate interface nrung“m: -
of the most difticult areas ofpro_jcct m ;

« Establish a useful mech

accountable for what. Good con-

nt, which is one

1 proj anagement on megaprojects.

| amsm for conflict resolution if difficulties
arise.

. Provide a way that all parties working on a project can be fairly

L and transparently compensated for their work. |

In a perfect world, having agreed on the contract, the document can
be put in a drawer and never seen again. As we have seen, however,
in industrial megaprojects, things rarely go entirely according to plan.
When problems occur and it becomes necessary to pull the contract
out of that drawer, the contract should help resolve the difficulties.

Alliance contracts tend to do none of the bulleted items listed
above. Responsibilities and accountabilities are shared among all par-
ticipants. But in practice this means that no one is actually r.esponmble.
The contractual approach was supposed to “dissolve the interfaces.”
But the interfaces between contractors, and between contractors and
sponsors, cannot be eliminated and when poorly defined become
entirely unmanageable. | + .

The worst feature of the alliance contract form 1s that it actually
makes it more difficult, rather than less so, to resolve problems whep
they occur. Megaprojects are messy. There will behproble:mst, e\;?ﬁef
everything possible has been done to preparedt e Pf?JtTfe-dmwer
a problem occurs, the contract shpuld be ‘pulleh e ot;tj bcicm& Al]iancé
dusted offpanglias for assi‘s i y reso};ﬂgrt” dE nothing to help
contracts, because we are “41l in this tog ? O vand whio
us understand who is responsible and needs to step up
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“ “shared risk.”
| N L,pimmclofnh ared ris v Shared yg ke
not. .*\lh.mt:“ C,L,j-”-[.rlu iwc‘mal\"i rcs}mnsihillt}'- The typm:ﬂ. allianc,
shorthand tor '[f [;L-]t :t cannot be used to help Scftk disputes
tract is so complex [L_]. yrojects  were understaffed by OWhers; In
The alliance-contract .}]lit‘uccm the project director dcs-::ribed the
the alli: also had another ft‘ﬂtur:

Con.

el RO SIS m] taffed. The alliances
" 2y & r sl s )

as ll].‘illﬂ'lLIL ntly ! 4 g P ATOTeSSIve -~

“stretch™ targets. More aggressive COSt g

prqu:l.‘t
ance projects than any other con.

characteristic of failure: il
" ] ot for tne « .
schedule targets were s e - T,
schec P‘n‘t of the ethos of alliancing was that great thmgs could
tract type. I« .
1 Is new contract forn.

me via this new con _ ‘ | | |
done iancine approach is becoming more popular for w""n”flal

The alliancing appro: el el et
buildings, especially health care facilities, and | SCCLOr Conrag.
uildings, e ally : o 8l e
ing of infrastructure projects in the United States and Australi, respec.
! 51 Lt

2 e = Lk
tively.* This contracting approach results in “multiparty ABTCement
C L] b . -

executed by the owner, architect, general contractor, consulting engi-

neers, and .s"pccia]t}-' trade CONtractors. There. have only been handfy

of projects executed on this basis in the United States apd the ver@icr

s out as to its overall effectiveness. If enough money is stuffeq into
the estimates the projects can appear successful because very few gl
ance projects outside the process industries are benchmarked for cost.
Likewise, for buildings and transportation infrastructure quality prob-
lems are not nearly as obvious as they are for industrial projects that
fail to start up.

It may be that the use of alliancing in other industry sectors is less
problematic than alliancing on industria] facilities. Nonindustrial proj-
ects are not only less technically complex, but the lead construction
contractor self-performs very little and the lead designers are not part
of the construction contractor’s organization. However, given the
sorry track record of alliances for megaprojects and for process facili-
ties in general, [ have to wonder if the successes of alliances in other
Areas are not more apparent than rea],

-___‘-_'—_—'——-_____

*See Departme t o - E .
A Bm:'r’ﬂm:rfemrL‘:':nd T"c l;:_ﬂsuf}’ -md inance, Victoria, Australia, In p ursit of  Additional - Value:
¢ Study in tancing iy the Australian Public Sector, October 2009 The approach is sometimes

called “Inte mated Projec L
& Ject Delivery™ i the U.S. context ang “alliancing” ipy the Australian context.
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WHY MIXED CONTRACTING SUCCEED
S

hild of megaprog
nr]ﬁh.m chi 1Cgaproject contracty
: acting s
g the

The
also called the hybrid approach

_.;,OI”L‘

(imes It invol mixed form

: : : t involve '

ATV g s 2 ; CS Sen " e

g of engineering and procurement i eparate con-
' M a reimin

irsable

llowed by lump-sum construction or £

I..'“ [ll
{ 1-{ll|il‘ | I 1 O -

[1;1!-1i*." to

-raniZzatic
)y organization. This approach was least yeed bk
« but 1t was used

: . part of the wor

., T rl

jost frequently in petroleum developm d. Tt was
L‘l

.»'[ruutim
o once by every sector and in every
' ed n |

111 "I{]‘:LL

. nt and in chemi-

cals. As discussed previously. projects using this ipproach to
~ ' ach to contract-

ing were much more successtul than the AVETAZE Megaproiec
To discover that the mixed form was more \uﬁ-::ﬁ]|‘mtj

Arprise. Prior rescarch involving more than 2.800 I‘TIH'::: li'"“_‘!]_yi *
ties and petroleum developments around the world had t‘ﬁ;:lﬂhljhll-]}
that the form was, by a substantial margin, the most cmr_;t};-i:-[li:-i-
ﬂ}-.pmach to contracting. Why does it work? {
[ believe there are several compelling reasons why the mixed con-
racting strategy is more successful than other f-::u.rms. The mixed
frm breaks the contractual links between project engineering and
construction or in the engineering and procurement world l‘:c{:w-:cn
and fabrication, installation, and hookup and commis-
ing this link has a number of advantages. It reduces the

making the project more

engineering
sioning. Sever
gineering contractor’s span of control,
able. The focus is on engineering and engineering alone. It
nts the engineering contractor from devising his or her
o as to make extra profits from nonengineering

en
manage
also preve
project strategy s
activities.

The mixed form removes
who is usually the engineering

any incentive of the FEED contractor,
contractor on non—EPC lump-sum
projects, to pad the estimate Or otherwise manipulate the incentive

scheme. That frees up the use of incentives, if the owner O chooses,
o be used for instrumental goals, such as low engineering €rror

rates and appropriate sequencing of design. It also frees up the use of
instrumental incentives for the construction firm as well around issues

: - i 10N SO
such as quality and proper sequenciis of construction COmPIEtic

as to facilitate turnover and commissioning.
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E £y 1ty t} il 3
The mixed strategy improves the quality of the r_onstrll':tmn May,

. agement must stand 4],
gement because construction 111:111.1!:,%”1'-”([1 '; 1d alone and g,
;I._ (& it : : ~ ac arces e
be subsumed by the engineering contract. tl - [Wi e Kngy,
subs . B agement because they .
something about construction managemen € they are Oing

to be selecting the ::onstructorifhbrinnfa:; ‘1‘:1t.l;‘]l]' :]‘1;1;1 T;‘IE"ing on th,
engineering contractor to citl_ler provide t 1.1; 1‘] \ f’ 'IQ—ETOU‘EC‘GI Con.
tra;:t it with minimal owner input. Many of the i\\ﬂl : 8 firmyg are
much better at engineering and }"1""C'~1“"“C.1"t than tl“:}i e at ¢y,
struction or construction management. Most ntﬂ jtihf: EPC COntractq,,
are engineering-centric organizations that have relegated L‘Dllﬁtrquon
to second-class status. Projects, lmwcwt‘t', fve: Ao bister When engj.
neering is construction driven. Th_e 1111:.-;cd form ttincs not' ensure gy,
will ocl::ur, but it does prevent engineering from simply dlCtating how
the project will be executed. _

A mixed strategy makes it much more likely that construction ,
fabrication will not start until the engineering and Procurement effort
has progressed far enough and well enough that cc:-nstruct:ion will
be slowed by late, inaccurate, and Dut—of;seque_nce design anqg late
and out-of-sequence materials. I return to this mportant subject in

Chapter 12. _
Finally, a mixed strategy is associated with much better front-eng

planning. The FEL index for the mixed projects was far better thay

any other contract form (P |t] < 001). In particular, both engineering

and execution planning elements were far superior when the mixeq

Strategy was going to be used. The reason for this link is simple: the
mixed strategy must be planned early. The construction or fabrication
contractors have to be prequalified, which forces the sponsor team to
know (or learn) something about construction management,

Mixed Contracting and Understanding
Construction Management

effective construction Management. Whep, contracting EPC, sponsors
usually get whateyer constructors thejr engineering firm wants or can
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¢. Often, the construction arm of that engineering firm

e Lo i_',L‘ .o 5 =
e :-“v “__um.d is far from first rate,
1 z

1

e -« not the place to discuss the intricaci i

" ook 18 : scuss the intricacies of excellent
management. But sponsors must realize that excellent con-

-‘}Il-““'w:“m] .ment may be the differ
o L managemen may be the difference between success and fail-
[ reglons with labor shortages, it is the difference between

1lld i : : , .
ytter disaster. If a sponsor is going to be capable of using

gree: -
5 N -y £ = TR 3 - r 5y e .
; d contracting strategy, the clhlhl\; to select effective construc-

e

nanagers is essential.
y mande

(101
r the following areas of knowledge to be the back-

I conside ; !
pone of effective construction management.
., A modern safety system
]deal]}r’ the construction m:magcmr:nt on a !11(‘;;;1}11-;1“;{-{ will
'-‘3"1?101" a modern, PUSitiVC‘I"L‘i“fOl‘{'-:.‘l‘nmt—l:-.'istd safety program
and will work with the sponsor team to ensure worker safety.

actually seeing on too many sites, especially in low-
stems designed to minimize accident reporting.
sign and materials delivery

The excellent construction management organization can
examine a project and explain in detail the sequences that must
be followed in the delivery of design and the ordering and deliv-
ery of equipment and materials to the construction site. Proper
sequencing will drive field labor productivity more than any
other single item. The quickest way to depress field productivity

s for workers to have nothing to do.

» Materials management
Megaprojects usually :volve billions of dollars’ worth of

¢ and materials. One of the most common problems on
to locate materials when they are

needed for construction. Many projects end up ordering items
more than once because they cant be located, only to end up
with millions of dollars’ worth of surplus material at the end of
the project. At some sites, material walks off the site at the end

of every shift because the Jay-down yards are not secure.
Materials management and a1l of the logistics that go with it

are very complex systems for megaprojects. They may require

What we are
wage regions, are sy
Sequencing of de

equipmen
megaprojects is not being able
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as radio frequency idengg
g system (GPS) locatiop, mtin“

igh tech, a great deal of skil and . den,
) “Xper;
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modern technology 51‘“.:]1 :
(RFID) and global positiomn
Whether low tech or h
ence is essential.
- Hiring of craft o
The construction management organization on q Megapr:.
absolutely must know how to :lcqlliirc craft for the particy ey
They l]lll-ﬂl_' know the local norms. T'hey must know what kin i.
of craft can be brought into a country Or an area and wh;gy, m{{&
not. They must know where to : , r\-im:f
Conflicts between local labor :f”d unporrtcd first-line Sup”“’isi;
can shut sites down. [n one of our projects, the a”i”"OSitv}- ntmn

ally led to murder of first-] .
Productivity measurement and problem identificatio

The effective construction n?:u.mgement organization Must
know how to monitor productivity down to the gang Jeyg
Their systems must enable rapid aggrega?:ion. of productiviry ﬁ(;
that the construction management organization itself at , “iini-
mum knows what productivity looks like on a weekly basis, Ty,

effective construction management organization has a system th,,
signals immediately, not months down the road, when an area i
falling behind and identifies the problem as materials availability,
changes, or craft skill immediately. '

Construction management staffing
The construction management staft above general foremen

should be at least 50 percent from the permanent staff of the
construction management organization. If more than half of
the construction management organization has been recruited
from the street, you are not hiring a competent construction
management, just a collection of people.

» Construction management systems
The sponsor needs to understand what systems will monitor

and report progress; how system completion and turnover wil
be ensured; how materials management will be done; how tools
quality, appropriateness, and availability will be ensured; and how
work package planning will be done, including safety planning

and backup task planning,

]:IT S'i[u

to source first-line Supe

ine supervisors.
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USE OF A PROJECT MANAGING

THE
CONTRACTOR (PMC)
Tht' I)M(j m‘pang{.‘lnunt involves hil'ing a contractor that will act for
the OWOET tean

- ) e . _
ion of 2 }m:-_|ut. PMCs were emploved by 15 percent of the projects

mn our sain
ﬂf th{-‘ \\’Ol'ld.

anti
be {‘.-nshm'r p]'u_lt‘t‘ts. but a gnmi manv of the PMCs were in

1 or augment the owner team in managing the execu-

l"i“ and were used with every contract type, In every region
and i every industrial sector. Projects with PMCs were

pot subst ly different than other projects. They were a little more

likely t©
setroleumm

The proj
those that did not (P > |X°
ction attainment success Were average, but their cost and cost
ance was terrible. Projects using PMCs averaged a 40 per-
and were highly uncompetitive n L'qlpit:l.[ cost (+238

development.

wts thi il TR G comig SRR

ects that used PMCs were considerably more likely to fail
< .03). Their schedule performance

than
and pro du

mthh perform

cent real overrun
grcent); THEY WETe 2 little poorer in FEL completeness at authoriza-

tion, but that can account for only a small portion of the very high costs.

They were especially expensive when the execution contracts were
EPC lump-suin and when alliances were used. I believe the reasons for
these results are similar. The use of a PMC arrangement 1s met with
great skepticism by the other contractors working on the project. The
pMC is in a Vvery powerful position to shape the destinies of the other
contractors. If you believe that contractors don't trust owners, you arc
right. But they really don’t trust other contractors! And if the PMC was
also given part of the execution work on the project, as they were in
a majority of cases, the distrust among the other contractors goes oft-
«cale.* They believe the PMC will use its close ties to the owner and
its position at the top of the project to make the execution of the proj-
ect easier (and more profitable) for the PMC and harder (and less prof-
itable) for everyone else. As a result, on EPC lump-sum projects, the
lump-sum contractors are bidding higher than you would otherwise

expect.

asis for PMC work while

C was contracted on a reimbursable b
I This, of coursce, violates

¥ - "
There were even cases in which the PM
ct at the same site

executing work on an EPC lump-sum basis on the same proje
the first rule of sensible contracting.
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ed? At Jeast some of the time, the angy,

e PMCs routinely, dic;I_ Cr

Y disp,

Prth‘CtS, th
actors to the owners. There Were |

about control of g}, i
ay

Is this distrust justifi

- “ves,” sOIMme
appears to be “yes. On e
qoed the work of the other L]L e
Al ' T 1 ¢ > s
rof c qints from othe -

Jber of complaints : e sontesl of |
nun 1s for construction. And in some Cases, the PMC quick
N to replace execution contractors whg We )
re

down are

to encourage the owner
with themse

Jves!
PMC arrangements can ever be used Cmt‘cﬁ‘i‘ttimh‘
Jlize that this creates a real problem for SUII]'L‘

struggling .
[ am not sure that

s projec re
on large projects. I i - i
ners who simply do not have ,«.uﬂ.um]t personnel to staff thes;
owrner: ' 2 PMC, I would make the ﬁ)l]n“_.j%
¥

megaprojects. If you have to usc
suggestions:

« Never allow the PMC to take any portion of the executiop 488
make it clear to every other contractor that under no Circumh
stances will the PMC be allowed to take on their work,

e Call the PMC something else, owner support services, for example,
seek to blend the PMC into the owner team

e If at all possible, o
with the owner team taking the key lead positions, such as sy},.

project managers.

e Rather than using a tier 1 international contractor for this role,
seek out second-tier contractors or large contractors that do no
take on EPC lump-sum international work. What is needed is 5
source of skills to support the understatfed owner team, not an

organization that will take over the project.

OWNERS AND CONTRACTORS LIVE IN

DIFFERENT WORLDS
Despite the fact that many owners and contractors spend large por-

tions of their careers seated right next to one another, [ am convinced
that most owners and contractors fundamentally do not actually
understand one another. In particular, I think owners imagine that
contractors are like owners. I suspect most contractors think that own-
ers are from another planet.

This was brought home to me a few years ago during a conver-
sation I was having with the director of capital projects for one of

e

-
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major international oj] Companies, T
e od - T . ) S.
rh] JRas of project experience ip pe
i o

the world and a well-earpe

his Was
troleum g
d re b
et >, I just don’ fCPutation f,
, said to me, "1 just don’t undergeapq W
o e 2
. won't take on any risk, and when they do. ¢
tors :pitates ]]]C'” 1 Was so ! 0, t]ﬂ}" C
It really 1rricates - 45 50 amazed gt hj Naive
hmb Those who know me will testify that doesn’t h'l}‘!P fi
Lt I s AP R : U happen often.
When 1t COMES L0 perceptions of risk, owners and contractors |;
Aty e = : . e actors live
i completely separate worlds. As ¢he expression gocs
, s on where you sit. Ownere . i
«and depend you (‘vnus complain thyt contractors
dont want to take on any risk, which the

Y equate to responsibility,
od that when contractors do, they want inordinately high prices

for taking the risks on. Contractors belieye that owners are
them to bet their business on every project and would
pankruptcy without a second thought.

‘Thc different views spring directly from the differences between
ndustrial companies and contractors as economic entities. Owner/
l * ] .

onsors look at the world from the viewpoint of assets. Each project
S .
'p\olves the creation of a new asset or the expansion and enhance-
inv

sent of an existing asset. How much cash flow the asset can generate
ﬂ - .
elative to its cost determines the value of the project. Owner compa-
r'f:s are judged in the marketplace by that calculus overall. Their bal-
ni :

13
set heavy.

ance sheets are “as '

By contrast, contractors are at the other end of the spectrum. Tlihiy

’ i t
devoid of physical assets. Their balance sheets are asset hig
o licht by desi Very few major contractors even own
‘ esign.

e 4SSEL UEHT By -imarily by the sale of
: 1ldi ctors earn primariy by :
their headquarter buildings. Contra 1 E o el Ehor G2

services. They are judged in the marketplace ly' | <
' o es from their services. _
taking large equity risks as they earn fe d owners with respect to risk
' b en contractors and O _ -
The difference betwe : . ole mental experiment. Lets take
taking can be illustrated with :11 zlmp aproject in our database. The
led me
s n oxample the ersge o bout 831 billon (n 2009 US )
' ; ' LADOUL S illion.
e CO; 33 percent overrui, roughly $1 blll{ o
That average failure suftered a 1 E world’s major contractors t00%, "
Now let’s suppose that one of the tract If successful, 1t Mg :
: : EPC lun‘lp-suﬂ'l con 3 ; but it wasnt
have hoped to earn about $100 mi

NO newbyje-
velopmen Projects ]|
| I being deeply cynicy]
1y these darned

he haq

o

contrac-
ANt manage .
te that [ wqe struck

wh cre vou

pushing
push them into
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$1 billion overrun. If the SPONsor

LY

successful and they suffered a ine the 1 - Wer,
» - er = 2 3 9
careful, the contractors hope of ILLO‘rtllIf]_g, 1;,1 O'Sﬂt:S Via [-13_]].115 Wi
be dim. Where does the $1 billion come 1'01;31' }-f s deducted straigllll
¥ - LY 1 & = 3
from the company’s balance sheet. What wot ; the effect he - \?Qrt
s KBR, JGC, or Aker? It would remove g,
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strong contractor such o
bit of cash from their balance Sh‘(_‘(:‘tf-i and more! Thc: loss would exceqy
the net operating cash flow of Fluor or Technip for 2009, | Woulg
do the same to most other major cONtractors around the worlg, The:
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Now, let’s suppose that the owners had to “eat” that g1 billioy
overrun. What results? The return on that et would decline from
about 15 percent to about 5 percent. That is a very ‘disappmminjr
result for the investment, but not catastrophic, unless it wag ver
small owner. The $1 billion overrun, however, would be added ¢, e
balance sheet as an asset.

The economic differences between owners and contractors generate
fundamental disagreements about how project risks should be priceg
by contractors. But in this regard, the contractors s.ure]'y have the bet.
ter of the argument. The first principle of risk pricing is that the price
attached to a risk will be a function of the bettor’s wealth vis-3-yj
the size of the bet. In these bets, the contractor is almost always the
poorer of the two parties to the contract and therefore should attach 4
significantly higher price to the risks that it takes on. Moreover, when
taking on risks, it is economically rational for the contractor to seek to
find ways of mitigating those risks.

Contractors equally do not understand owner’s needs around cre-
ating operating assets. In my experience, contractors focus too nar-
rowly on meeting targets on cost and schedule and attach little value
to turnover sequencing and successful turnover of the asset to opera-
tions. These shortcomings should be expected given their orientation.
Interestingly, construction organizations often appear more sensitive
to the needs of turnover and commissioning than the engineering

contractors.
Some “new and improved” approaches to contracting are based on

the premise that with the proper contractual structures, the differences

between owners and contractors can be bridged and goals aligned.

I believe, and the data strongly support, that the differences cann®
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P we should want contractors to “think like owners” or own-

that wehink like contractors.” OQwners need to focus their attention

erd ot health and quality. Contractors need to focus their atten-
Owners and contractors are different.
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