KEY FACTORS IN
CONSTRUCTION
This ar ticle intr oduces the many contr ol points contractors need to consider in
their mission to be mor e pr ofitable.

PROJECT CONTROLS:
INTEGRATING COST
AND SCHEDULE
TO N Y O L L M A N N

....................................................................................

onstruction companies can
often be driven by a “get it
done” mentality. Contractors
who can get it done and get it
done r i g ht a re on ow ne rs’
short lists of firms to work w ith; however, this same deliver y metho dolog y
that ensures on-time deliver y can be at
odds w ith an accounting depar tment’s
need to preser ve profit, bill in a timely
fashion, and minimize project surprises.
Therefore, it becomes the chief financial
of f ice r’s t a s k to s e a m le s s ly i nte g r ate
good project controls, financial monitor i ng , a nd r i s k pre ve nt ion w it hout
eroding deliver y capabilities and overburdening superintendents with paperwor k . Eve r y cons t r u c t ion proj e c t
pre s e nt s a n opp or t u n it y to i mprove
del ive r y a nd ow ne r s at i s f a c t ion a nd
achieve greater profitability.
Today’s successful construction proje c t s are an integ r ate d te am effor t of

C

owner, architect, and contractor. Underst anding the development team’s role
and their associated project risks enables
t he cont r ac tor to implement cont rols
t h at m i n i m i z e ove r a l l p r o j e c t r i s k ,
improve profitabilit y, and increase customer retention.
These projects are often complex and
i nv o l ve t a x p ay e r s , p u b l i c a g e n c i e s ,
investors, and communit y stakeholders,
w h ich i n t u r n c re ate s h i g h v i s ibi l it y.
C on s e qu e nt l y, t h e i nte g r ate d proj e c t
deliver y team of architect, contractor,
and ow ner t a kes on s i g nif ic ant additional risks and administrative burden
when embarking on a construction project.
Project risk is inherent in construct ion and is mag nified by communication gaps between the owner, contractor,
and architect. A contractor’s first project
control program is a good contract that
can bridge communication gaps with the
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Construction contracts
Most contractors use some form of the
American Institute of Architects’ contract
templates; however, the best firms have
com m i t te d re s ou rc e s to c u s tom i z i n g
t hese templates in order to minimiz e
ambiguit y and set ow ner expectations.
A go o d cont rac t should include clear
terms for the follow ing.
• Cha nge order control. These are
well-defined procedures that promote quick responses from the
ow ner, minimize field delays, and
ensure fair compensation for the
work performed. Not only should
the control env ironment document
change order scope and cost, but it
should also track change order performance. How long does it take to
deliver the change order and get the
ow ner to approve it?
• Cost of work definition. Contracts
include these terms and are often
framed w ith broad and general
statements. Be specific about general conditions, general requirements, fees, preconstruction costs,
insurance, bonds, and other project
costs that you feel should be
included. Do not leave this open to
inter pretation.
• Liquida ted da ma ges. As these
clauses are becoming popular again,
the contractor needs to define
under what circumstances damages
w ill be assessed, the computation
methodologies, and how the contractor can get relief from liquidated damages.
This only highlights some of the most
commonly customized contract terms. All
contract terms should be evaluated regularly to ensure they continue to mitigate risk. Even seemingly insignificant
ter ms (like communicat ion f requenc y
or progress repor t content) can become
a s i g nif ic a nt proj e c t r isk if not wel l defined. Of course, no discussion of contract controls would be complete without
these actions items:
PROJECT CONTROL PROGRAMS
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ow ner, set expec t at ions, and monitor
performance metrics that can help mitigate profit fade.

• Use legal counsel w ith construction
experience. Not all contract attorneys fully understand construction
risk.
• Get the contract signed and, if
terms are in negotiation, get a
notice to proceed w ith terms to
retroactively compensate the contractor for costs and fees incurred
subsequent to the notice to proceed.
• Read the contract. Too often,
assumptions are made that this contract looks like the last, and costs
are incurred that result in project
w rite-offs instead of reimbursements. The contract needs to be
read by the superintendent, project
manager, billing administrator, and
project administrator because these
people w ill be working in the env ironment set by the contract terms.

Basic project controls

The project control environment should
have policies, procedures, and measureable tasks to communicate with the owner,
administer the project documentation,
manage the estimate cost, and schedule
control aspects of the project. Furthermore, it is the purpose of this article to
define certain estimating, cost, and schedu le re qu i rement s , w it h w h ich ow ners
expect to accomplish a reasonable amount
of control over the activities of the contractor in its performance of the work.
What is t he cont r ac tor resp ons ible
for? All activities relating to project control and document control that are to be
executed as par t of project scope (also
referred to as “work”). Project control environ m e nt s s h ou l d e n comp a s s t h e fo l low ing project functions:
• estimating;
• cost control;
• variation/change control;
• planning and progress management;
• risk analysis;
• cost accounting/invoicing; and
• project repor ting.

Cost control plan

ALL CONTRACT
TERMS SHOULD BE
EVALUATED
REGULARLY TO
ENSURE THEY
CONTINUE TO
MITIGATE RISK.

T h e c o s t c o nt r o l p l a n ( C C P ) s h o u l d
de s c r ib e t he s y s te ms a nd pro ce du re s
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IN GENERAL, IT
IS EXPECTED
THAT THE
CONTRACTOR
WILL MONITOR
AND ANALYZE
ITS COST
PERFORMANCE
ON A DAILY AND
WEEKLY BASIS.

proposed for est imat ing , cont rol ling ,
analyzing, and repor ting on the costs of
t h e proj e c t , i n c lu d i n g re pre s e nt at ive
i l lu s t r at ions , f lowchar t s , ex a mple s of
standard reports, and reports for proposed
deliverables. The CCP ser ves multiple
pur poses.
1. It is an assessment of current controls that can lead to the planning
for what one’s controls should look
like and the function they w ill perform.
2. Upon implementation, it documents
the existing control env ironment,
mirroring the contractor’s construction manual.
3. It is a ready-made ow ner communication tool, prov iding additional
assurance that the project w ill be
managed well.
A typical CCP w ill cover each of these
topics, and the level of detail should be
appropriate for the project scope. Contractors documenting their control procedures should have, at a minimum, the
follow ing topics in their plans:
• cost control organizations;
• duties of specific indiv iduals;
• over v iew of cost repor ting system
w ith sample repor ts;
• qualit y control procedures to ensure
accuracy and integrit y in the cost
control system;
• process for collecting data (e.g.,
man-hours, costs, quantities, etc.);
• process for repor ting cost performance versus the approved control
budget, including a description of
proposed repor ts and proposed timing/frequency and distribution of
such repor ts;
• process for forecasting future costs,
estimates to complete, and cash flow
requirements;
• change control procedures; and
• process for prov iding final “actual”
cost data.

Cost control
The contractor is responsible for all cost
control activ ities for the ow ned scope
of work as well as the repor ting of suppliers and sub cont r ac tors. At a minimum, the cost control system should be
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able to capture the original or baseline
project budget, capture all costs to the
job, and produce project performance
repor ts against the baseline budget and
estimate to complete.
In general, it is expected that the contractor w ill monitor and analyze its cost
performance on a daily and weekly basis.
The analysis should include an overall
complete and comprehensive quantitative and narrative summar y of the period
in question. This is t y pically performed
monthly but should be done as needed
at the discretion of management dependi n g on t h e proj e c t m a n a ge r’s p e r for mance.
The objective is to raise potential cost
performance problems as early as possible so that informed management decisions can be made or actions to mitigate
such problems can be implemented costeffectively.
Cost control monitoring and analysis
sha l l i nclude , at a m i ni mu m , t he fol low ing t y pes of activ ities:
• retention of all relevant histor y and
actuals for reimbursable estimates;
• trend analysis and notification;
• change control and analysis of the
impact of approved or pending
changes;
• maintenance of an accurate cost
expenditure database; and
• forecast of future costs, identif y ing
any variances.

Change management system
Similar to a CCP, contractors need a welldocumented change management syst e m ( C M S ) . T h e c o nt r a c t t e r m s w i l l
establish the basic change order control
requirements and ow ner authorization.
In addition, the contractor needs to have
a tracking mechanism that will highlight
change orders and requests for information that are outdated, unapproved,
and f unded as wel l as t hose t hat may
result in backcharges t hat need to b e
charged against subcontractors and suppliers.
Several key principles should drive an
organization’s CMS. They include:
• early identification of any potential
dev iation from the established base-
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line schedule or budget;
• quick rev iew, resolution, authorization, and close-out of all changes;
and
• documented and approved changes
prior to implementation.
C M S p r o c e du r e s s h o u l d b e d o c u mented in a formal change management
plan and contain procedures for each of
the follow ing topics:
• criteria for determining what is or is
not a “change”;
• initiation of change requests;
• forms to be used for change
requests;
• preparation of change order pricing
and schedule impacts;
• timeliness requirements for change
order pricing and schedule impact
analyses;
• rev iew and approval of change
orders by ow ner ;
• formalization and issuance of
change orders;
• forms to be used for change orders;
• logs to be maintained by the contractor and ow ner to track change
requests, change order proposals,
and change orders;
• classifications of changes by root
cause (e.g., t y pes such as design
change (D C), scope change (SC),
engineering error (EE), construction error (CE), etc., and/or reason
or justification);
• incor poration of approved changes
into the budget;
• suppor ting documentation and justification requirements including
pricing assumptions and any qualifications to pricing or impact estimates;
• incor poration of approved or pending changes into cost repor ting
requirements;
• implementation of actions and work
related to approved or pending
change orders; and
• funding source (e.g., budget transfer, contractor’s contingency,
ow ner’s contingency, GMP change,
backcharge, etc.).
The CMP is intended to prov ide the
f i n a l ve h i c l e ( d o c u m e nt ) r e f l e c t i n g
ag re e d - up on cha nge s to t he cont r ac t

documents that affect work scope and/or
schedule.

Schedule control

A schedule control plan (SCP) describes
the systems and procedures proposed
for planning , sequencing , scheduling ,
controlling, and reporting on the schedu le i nclud i ng repre s e nt at ive i l lu s t r a tions, flowchar ts, examples of standard
repor ts, and repor ts for proposed deliverables.
The SCP should b e integ rated w ith
the previously described CCP and cover,
at a minimum, the follow ing topics:
• organization char t w ith authorization matrix documenting team
members responsible for modif y ing
and authorized to modif y the
schedule;
• inventor y of scheduling tools w ith
minimum data and interface capabilities (sophisticated ow ners are
using Primavera Enter prise tools
and other enter prise capital management tools w ith expectations of
contractors to interface w ith the
ow ner’s enter prise systems);
• flow of information through planning and schedule cost control systems;
• qualit y control procedures to ensure
accuracy and integrit y in schedules;
• process for collecting data (e.g.,
schedule progress, remaining duration for schedule activ ities, quantities designed, procured, or
installed, etc.);
• process for analyzing schedule data;
• process for repor ting schedule performance versus the approved control schedule, including a
description of proposed repor ts,
timing/frequency, and distribution;
• process for forecasting future
schedule milestones/completion
dates and plans for execution of the
remaining work;
• schedule milestones (targets)
change or adjustment procedures;
• process for prov iding final “asbuilt” schedule data;
• process of including and distinguishing ser v ices rendered so single
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A SCHEDULE
CONTROL PLAN
(SCP)
DESCRIBES THE
SYSTEMS AND
PROCEDURES
PROPOSED FOR
PLANNING,
SEQUENCING,
SCHEDULING,
CONTROLLING,
AND REPORTING
ON THE
SCHEDULE.
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source responsibilit y is assigned
(this includes different craft discipline under direct hire — suppliers,
fabricators, consultants, and subcontractors under contractor’s
direct control and super v ision —
from contractor’s ow n workforces,
reimbursable only);
• develop a project-specific schedule
activ it y breakdow n; and
• develop a data map linking work
breakdow n structure, job cost activit y coding, and general ledger
expense coding.

THE OBJECTIVE
OF CONTINUOUS
MONITORING IS
TO DETECT
PERFORMANCE
PROBLEMS AS
EARLY AS
POSSIBLE SO
MANAGEMENT
CAN TAKE
CORRECTIVE
ACTION IF
NECESSARY.

8

Schedule content
A good project schedule is more than a
forecast. It is a significant control mechanism w hen used w ith histor ical cost
data as well as resource availabilit y and
productiv it y data. More than repor ting
just days ahead of schedule, the schedule repor t should document the following baseline attributes:
• schedule basis, including items such
as early contracting requirements
and ordering of long lead items;
• production/productiv it y considerations or factors;
• unit rates for frequently occurring
commodities;
• quantities to be used for scope definition;
• earned value analysis;
• plans for activ it y coding;
• allowance considerations;
• any exclusions from the schedules;
• resultant schedule contingency
development and management such
as wet weather, w ind days, or other
periods of suspended or intermittent work;
• critical sequences;
• any internal or external constraints;
and
• activ ities and logic relationships,
including construction completion
and commissioning.
The objec t ive of cont inuous monitor ing is to detect per for mance problems as early as possible so management
can take corrective action if necessar y.
Considerations that should go into schedule analysis are:
CONSTRUCTION ACCOUNTING AND TAXATION

• schedule performance to date and
to-date rate of progress;
• potential increases or decreases in
quantities;
• potential increases or decreases in
resources;
• production rates, progress rates,
and productiv it y trends;
• evolv ing project issues and constraints on performance;
• status of procurement of long leadtime items;
• effects of remaining areas of risk for
changes;
• approved and pending changes;
• allowances and contingencies used
to date and any proposed adjustments;
• integration of engineering, procurement, and construction activ ities as
they progress;
• cost/benefit of any proposed schedule recover y alternatives and any
new or rev ised external or internal
constraints;
• evaluation of float consumption and
changes to obser ve negative trends;
• impact on punch listing, pre-commissioning, star tup, or commissioning t y pes of activ ities;
• significant changes in execution
strateg y ; and
• s i g nif ic ant changes in relat ion ship s b et we en c r it ic a l / ne ar c r it ic a l
ac t iv it ies .

Physical progress measurement
Integrating costs incurred, schedule data,
and physical progress enables measurement of productivity and improves the accuracy of estimates to complete. Additionally,
frequent monitoring of physical progress
will notify project management of pending overbilling and underbilling scenario s . Ma ny cont rol s a nd me a su re me nt
programs require project management
and superintendents to monitor:
1. physical progress based on actual
physical work completed w ithout
regard to the actual number of labor
and costs expended;
2. physical progress measured and
repor ted separately for :
• engineering and design activ ities;
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• procurement activ ities (including
fabrication); and
• field activ ities, including construction, testing, star tup, and commissioning;
3. progress determined based on physical progress for discrete and identifiable pieces of work (earned value)
using weighted steps of progress
milestones (weight factors are
applied to the progress milestones
based on the work content of each
activ it y); and
4. productiv it y repor ts and analysis
based on the cost performance
index (CPI) as calculated through
the use of the earned value calculation for the CPI.
Ty pically, a productiv it y of 1.0 is the
normal base index. Productiv it y in this
reference is calculated per the following:
• earned hours/actual hours = productiv it y ;
• less than one = bad or abnormal;
and
• greater than one = good or normal.
Prog ress repor t ing , w hen used as a
cont rol to ol, is more than an ow ner’s
requirement to be satisfied. It is a profit
oppor tunit y indicator. Identification of
efficient operations should be analyzed
to determine why they are more efficient

than planned and whether that experience can be replicated on f uture proj e c t s . Add it iona l ly, c a n t ho s e le s s ons
learned be applied to under performing
tasks preventing further margin erosion?
Best in class contractors are using project controls, statistical repor ting, and
data mining to know how projects are performing , identif y streng ths and weaknesses, and invest in developing deliver y
systems that enable them to har vest consistent profits and improve market competitiveness. This article only introduces
the many control points contractors need
to consider in their mission to be more
profitable. Of course, each project brings
its ow n unique factors that must be successfully managed on top of the established controls env ironment to avoid an
unsatisfactor y outcome.
In to d ay’s e nv i ron me nt , succe s s f u l
projects are those w ith a management
te a m t hat ach ie ve s a t r u ly i nte g r ate d
approach to mit igat ing r isk and clear
communication. While this ar ticle outlines key considerations, ow ners, architects, and contractors should understand
their roles w ithin each unique project
and strive for process ow nership, open
com mu nic at ion , a nd ef fe c t ively i nte grated controls from notice to proceed
and contracting through final punch list
and deliver y. n
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