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ABBREVIATIONS AND ACRONYMS 

AASHTO American Association of State Highway and Transportation Officials 

ACEC American Council of Engineering Companies 

ACEC/MA American Council of Engineering Companies of Massachusetts 

ACL Area Consultant Liaison [Washington State] 

AIA American Institute of Architects 

APA American Planning Association 

A-E Architect-Engineer 

A&E Architect(s) and Engineer(s) 

BDE Bureau of Design and Environment [Illinois] 

CA [Consultant] Contract Administrator [Oregon] 

CCEI Consultant Construction Engineering and Inspection [Florida] 

CCO Contract Change Order [California] 

CCRC Consultant Claims Review Committee [Florida] 

CEC Consultant Evaluation Committee [Florida] 

CECW Consulting Engineers Council of Washington [Washington State] 

CES Consultant Evaluation System [New Jersey] 

CFR Code of Federal Regulations 

Construction PM Construction Project Manager [Texas] 

CPM Capital Program Management [New Jersey] 

CPRC Consultant Performance Review Committee [Georgia] 
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CRI Cost Recovery Inquiry [Massachusetts] 

DES-CCO Design Division – Consultant Contract Office [Texas] 

Design PM Design Project Manager [Texas] 

DOT Department of Transportation 

DPM Design Project Manager [Florida] 

DRB Dispute Resolution Board [Florida] 

E&C Engineering and Contingency [Texas] 

E&O Errors and Omissions 

EOR Engineer of Record [Florida] 

EORB Errors and Omissions Review Board [North Dakota] 

EWO Extra Work Order [Massachusetts] 

EOT Errors and Omissions Threshold [Illinois] 

FAR Federal Acquisition Regulations 

FHWA Federal Highway Administration 

FICE Florida Institute of Consulting Engineers 

FRA Federal Railroad Administration 

GDOT Georgia Department of Transportation 

ITD Intermodal Transportation Division [Arizona] 

JLARC Joint Legislative Audit and Review Committee [Washington State] 

MHD Massachusetts Highway Department (also MassHighway) 

MRP Management Review Panel [California] 

NMDOT New Mexico Department of Transportation 

ODOT Oregon Department of Transportation 

OOC-GAO Office of Comptroller – General Accounting Office [Florida] 
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OSBEELS Oregon State Board of Examiners for Engineering and Land Surveying 

PDB Potential Design Breach [California] 

PDE Project Development Engineer [New Mexico] 

PS&E Plans, Specifications, and Estimates 

QA Quality Assurance 

QC Quality Control 

SNAME Society of Naval Architects and Marine Engineers 

SSP Standard Special Provisions [California] 

TI Technical Investigator [Oregon] 

TOPPS Transportation Online Policy & Procedure System [Georgia] 

TRC Technical Review Committee [Oregon] 

USDOT United States Department of Transportation 

WSDOT Washington State Department of Transportation 
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APPENDIX A 

DEFINITIONS USED BY STATE AGENCIES 

California DOT 

• Error:  an incorrect or insufficient plan detail. 

• Omission:  an instance where plans are silent on an issue. 

• Other design flaws:   

— An engineer may produce specifications that are “flawed by being contradictory, 
ambiguous, omitting material, or by being ‘canned’ and not properly tailored to the 
particular project circumstances.” 

— An engineer may also commit breaches of contract administration through “untimely 
reviews of submittals, [and] untimely and inadequate responses to requests for 
information.” 

— There may also be issues regarding preparation of cost estimates and conduct of 
construction inspections. 

Florida DOT 

Florida DOT defines the following terms and provisions in its E&O procedural guidelines 
(“Identifying and Assigning Responsibility…” Oct. 21, 2004): 

• ERRORS AND OMISSIONS:  Acts of negligence committed by the Engineer of Record 
(EOR) in the performance of engineering design service or creative work, and acts of 
negligence committed by the Consultant Construction Engineering and Inspection (CCEI) 
personnel in the performance of construction engineering inspection services.  (In this 
procedure, the Engineer of Record is understood to be a professional consulting engineer 
retained by FDOT to provide design services or creative work, and who is in responsible 
charge for preparing, signing, dating, sealing, and issuing the resulting engineering 
documents.) 

• NEGLIGENCE:  The failure by a professional engineer to utilize due care in performing in 
an engineering capacity or failing to have due regard for acceptable standards of 
engineering principles. 
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• PREMIUM COSTS:  The additional cost of a contract change that would not have been 
incurred if the work had been included in the original contract.  More specifically, premium 
costs are dollar amounts paid for non-value added work.  Delays, inefficiencies, rework, or 
extra work as shown below, other than those caused by the contractor and/or his 
subcontractors or suppliers, will be considered as non-value added work.  Non-value added 
work can occur in three distinct situations: 

— Work delays or inefficiencies.  In this situation, the premium costs are the total delay/ 
inefficiency damages paid to the contractor. 

— Rework.  The premium costs are the dollar amount of the original items of work that 
have to be removed and the costs to remove these items. 

— Extra work.  In this situation, the premium costs are computed as the net difference 
between the final agreed prices paid to the contractor and the Engineer’s Estimate – 
what the cost would have been had the extra work been included in the original bid at 
letting. 

• Premium costs associated with EOR and CCEI Errors and Omissions shall be Federal-aid 
Non-Participating. 

Georgia DOT 

Georgia DOT defines its errors and omissions terminology in its policy statement for E&O as 
follows (“Errors and Omissions” Aug. 10, 2007): 

• ERRORS:  Items in plans or other contract documents that are shown incorrectly. 

• OMISSIONS:  Items in the plans or other contract documents that are not shown or 
included. 

• ERRORS AND OMISSIONS:  Design deficiencies in the plans or other contract documents 
which must be corrected in order for the project to function or be built as intended. 

• DEGREE OF CARE:  The level of caution, prudence, or forethought legally required to 
avoid causing harm or loss to another person. 

• DILIGENCE:  The degree of care and caution required by the circumstances of a person. 

• GROSS NEGLIGENCE (applying to the practice of engineering):  The failure of a 
professional engineer to utilize due care in performing in an engineering capacity or failing 
to have due regards for acceptable standards of engineering principles. 
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Illinois DOT 

Illinois DOT defines its errors and omissions terminology in its Standard Agreement Provisions for 
Consultant Services as follows (Standard Agreement… Jan 1, 2001): 

• ERROR:  A failure to provide professional services in accordance with that degree of care 
and skill ordinarily exercised under similar conditions excluding, however, OMISSIONS. 

• OMISSION:  A failure to provide professional services in accordance with that degree of 
care and skill ordinarily exercised under similar conditions whereby there is a failure to 
indicate on drawings, specifications or other products of professional services the 
requirement for a feature, system or equipment, which is necessary to the complete function 
of a project… 

• NEGLIGENCE:  The OMISSION or neglect of reasonable precaution, care or action in 
accordance with that degree of care and skill ordinarily exercised under similar conditions. 

These definitions are applied in contract provisions describing the design services and review 
and acceptance of design products, the procedures for addressing errors, omissions, and other 
matters, attendant consultant responsibilities during and following construction, requirements 
for insurance, compensation calculations and payment for services, and Illinois DOT’s 
consultant evaluation process (described in a later section). 

Illinois goes a step further in defining errors and omissions in terms of their severity, to support 
their formal consultant evaluation process.  IDOT views a subset of errors and omissions as 
“significant and substantial enough to cause the project to be in jeopardy,” and considers these 
problems “fatal flaws” (Bureau of Design… Dec. 2002, Chapter 8, pp. 8-4(7) – 8-4(8)): 

• Errors involving significant structural deficiencies or safety on bridges/ structures. 

• Errors resulting in the Consultant failing to identify significant environmental impacts. 

• Errors involving substandard geometrics for the specified design criteria. 

• Inaccurate survey information affecting the project’s constructibility. 

• Inappropriate behavior by the Consultant when working with the public. 

• False information used by the Consultant in the report documentation. 

• Adjustment of letting date or design approval due to late Consultant submittals. 

The implications of these serious design errors and omissions for consultant evaluation will be 
described in a later section. 
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Michigan DOT 

Michigan DOT has issued a checklist of common errors and omissions in design documents, 
organized by type of document:  e.g., title sheet, typical cross sections and miscellaneous details, 
the note sheet, plan and profile sheets, and general items (“Common Design… Jan. 22, 2003).  
Entries under each of these categories offer guidance on how to complete particular details with 
reference to the DOT’s Design Manual.  They also provide instruction on avoiding pitfalls and 
handling particular situations correctly:  e.g., ensuring that the stationing difference between 
the project beginning and ending limits agrees with the mileposts that are shown.  As another 
example, one of the general items states that: 

Adding items of work to Standard Pay items by note is to be avoided.  All non-standard pay 
items need a Special Provision. 

“Common Design… Jan. 22, 2003, p. 4 

North Dakota DOT 

The North Dakota DOT applies the following definition and provisions related to design E&O: 

• ERRORS AND OMISSIONS:  Deficiencies from the standard of care on the part of a design/ 
construction engineering consultant in the performance of professional services under 
contract with NDDOT. 

• The “standard of care,” applied to the performance of consultant services for the NDDOT, 
shall be the “duty to exercise the degree of learning and skill ordinarily possessed by a reputable 
design professional practicing in the same or similar locality and under similar circumstances .” 

• An alleged error or omission will be considered “alleged” until either the consultant 
acknowledges, or the Errors and Omissions Review Board determines, that it is an error or 
omission. 

Oregon DOT 

Oregon DOT defines standard of care as follows: 

The Consultant shall perform all Services in accordance with the degree of skill and care 
ordinarily used by competent practitioners of the same professional discipline under similar 
circumstances, taking into consideration the contemporary state of the practice and the project 
conditions. 

Source:  Errors and Omissions…, Oct. 2007, p. 9. 

Apart from non-compliance with state laws and regulations (which would fall under the 
responsibility of the Oregon State Board of Examiners for Engineering and Land Surveying 
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(OSBEELS)), design consultants could fail to meet the standard of care through defects in their 
work products (Errors and Omissions…, Oct. 2007, p. 8): 

• Errors:  plan or specification details or contract administration actions that are incorrect, 
conflicting, insufficient, or ambiguous. 

• Omissions:  cases in which the plans, specifications, or contract administration actions are 
silent on an issue that should otherwise by addressed in the documents. 

Texas DOT 

The Texas DOT has defined five reason codes for construction change orders that are related to 
design errors and omissions.  These codes are identified in Table A-1, based upon the 
responsible design organization and the impact of the errors or omissions on project cost, time, 
and need for rework. 
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Table A-1. Types of design errors and omissions as reasons for change orders, Texas DOT. 

Reason Code Description 

1A Incorrect PS&E (TxDOT design):  This code should be used when TxDOT 
prepared the PS&E and an error and/or omission is discovered, but there is 
no additional cost to the project, nor any contractor delay, rework, or 
inefficiencies. 

1B Incorrect PS&E (Consultant design):  This code should be used when a 
Consultant prepared the PS&E and an error and/or omission is discovered, 
but there is no additional cost to TxDOT, nor any contractor delay, rework, 
or inefficiencies to the project. 

1C Other:  This code should be used when there is an error and/or omission, 
(TxDOT or consultant) but the cause (all or partial) cannot be assigned to 
TxDOT or the consultant and other codes in this category are not 
appropriate.  This code also applies if the PS&E were prepared by a third 
party:  e.g., a donor or a local government.  This code should not be used to 
avoid the process of pursuing the recovery of costs. 

1D Design error or omission that resulted in delay, rework, or inefficiencies 
(TxDOT design):  This code should be used when TxDOT prepared the 
PS&E and an error and/or omission is discovered and additional cost, 
contractor delay, rework or inefficiencies occur on the project. 

1E Design error or omission that resulted in delay, rework, or inefficiencies 
(Consultant design):  This code should be used when a consultant prepared 
the PS&E and an error and/or omission is discovered and additional cost to 
TxDOT or contractor delay, rework, or inefficiencies occur on the project. 

Source:  Consultant Errors and Omissions…, Mar. 2008. 

U.S. Army Corps of Engineers 

• Negligence:  The failure to meet the standard of reasonable care, skill, and diligence that an 
A-E professional would ordinarily exercise under similar circumstances. 

• Comparative negligence:  The doctrine that holds that the Government may still recover 
damages even if it is also negligent, but these damages are proportioned according to the 
relative fault of the parties involved. 

• Burden of proof.  To successfully pursue a claim for cost recovery, the government must 
prove that a) the consultant design professional was negligent and b) the consultant’s design 
error or omission was the cause of the damages. 
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• Mitigation.  The government agency has a responsibility to minimize the damages due to 
design errors or omissions.  The consultant must be notified promptly of the design defect 
and be given a reasonable opportunity to correct its work. 

• Government assumption of risk.  The consultant design professional may be relieved of 
responsibility for design error or omission if the defective design results from actions by the 
government taken without the concurrence of the consultant. 
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APPENDIX B 

DESIGN QUALITY PROCESS: 
MICHIGAN DOT 

Michigan Department of Transportation 

Process/Procedures 

Michigan DOT has developed a Quality Assurance and Quality Control Process for managers of 
its Trunkline Projects (Quality Assurance…, Jan. 2005).  Guidelines are built around stages of the 
project development process:  the Scope Verification meeting, the Plan Review meeting, the 
Omissions and Errors Check meeting, and Final Package Submittal.  An optional Base Plan 
Review meeting is also discussed, but its inclusion is at the discretion of the Project Manager.  
For each of these meetings the guidelines describe preparatory activities prior to the meeting, 
items potentially to be covered at the meeting, specific procedures and analyses to be carried 
out, requirements and prerequisites for the meeting (e.g., compilation of field data, completed 
documents, specific information), and reference materials. 

For example, the Omissions and Errors Check meeting includes the following guidance 
(summarized): 

• Purpose:  to review the final plans and proposal package to ensure they are complete. 

• Preparation:  The Project Manager should resolve as many issues beforehand to minimize 
the time and membership needed at the formal meeting, and to discourage additions or 
changes to the scope of work.  Participants at the meeting should focus only on omissions 
and errors in the package;  changes to the scope of work or project limits should not be 
considered at this stage except in exceptional circumstances. 

• Procedure:  The Project Manager should accomplish several tasks before, during, and after 
the meeting.  Among them are: 

— To verify that the plans and proposal package are complete, and to input the actual start 
date into the appropriate data system. 

— To identify meeting attendees and schedule the meeting. 
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— To distribute the plans and proposal package to all project participants, and request that 
all Design Package Evaluations be completed. 

— To review the project cost and schedule and compare with approved programming 
documents. 

— To hold the meeting and sign project documents. 

— To ensure that all meeting recommendations are incorporated into the plans and 
proposal package. 

— To input the project completion date into the appropriate data system. 

• Requirements:  Example requirements include: 

— Plans:  100 percent complete, including final quantities, special details, and title sheet 
signed or sealed. 

— Proposal:  100 percent complete, including special provision for traffic maintenance, all 
coordination clauses, all permits, all contractual provisions and specifications, Notice to 
Bidders (checklist and project-specific), right-of-way certification, and utility relocation 
status report. 

— Other requirements:  e.g., critical path network if required, approved design exceptions, 
local agreements, road cost estimating checklist, bridge lump sum worksheet, and final 
QA/QC checklist. 

• Reference materials:  relevant documents and Web sites, including the Road Design 
Manual, Bridge Design Manual, and QA/QC Review Process appropriate to the particular 
project. 

List of Common Errors and Omissions by Michigan DOT 

Michigan DOT has issued a checklist of common errors and omissions in design documents, 
organized by type of document:  e.g., title sheet, typical cross sections and miscellaneous details, 
the note sheet, plan and profile sheets, and general items (“Common Design…,” Jan. 22, 2003).  
Entries under each of these categories offer guidance on how to complete particular details with 
reference to the DOT’s Design Manual.  They also provide instruction on avoiding pitfalls and 
handling particular situations correctly:  e.g., ensuring that the stationing difference between 
the project beginning and ending limits agrees with the mileposts that are shown.  As another 
example, one of the general items states that: 

Adding items of work to Standard Pay items by note is to be avoided.  All non-standard pay 
items need a Special Provision. 

Source: “Common Design…,” Jan. 22, 2003, p. 4 
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APPENDIX C 

PROPOSED QUALITY FRAMEWORK: 
MASSHIGHWAY 

Definition of Design Quality by the Massachusetts Quality Initiative 

As part of a Massachusetts Quality Initiative, The Engineering Center in Boston conducted a 
study of “design management practices that influence the quality of highway and bridge 
construction” (Jones et al. Sep. 2003).  Errors and omissions were viewed within the context of 
design quality.  The study team considered two definitions of “quality” in formulating its 
approach: 

[Quality is] the totality of features and characteristics of a product or service that bear on its 
ability to satisfy stated or implied needs. 
Source:  ISO 9000… 1992, p. 16, as quoted by Jones et al. Sep. 2003. 

[Quality is] the totality of features, attributes, and characteristics of a facility, product, 
process, component, service, or workmanship that bear on its ability to satisfy a given need:  
fitness for purpose.  It is usually referenced to, and measured by, the degree of conformance to 
a predetermined standard of performance. 

Source:  Quality in the Constructed Project… 1988, p. 17, as quoted by Jones et al. Sep. 2003. 

Based on these concepts, The Engineering Center team adopted the following definition and 
explanation in support of its work, and recommended its adoption by the Massachusetts 
Highway Department (MHD): 

Design quality for highway construction is the totality of characteristics and features of all 
preconstruction engineering processes, tasks, and deliverables that bear on satisfying 
stakeholders’ needs. 

In order to achieve quality, all stakeholders’ needs must be defined explicitly and addressed.  
Not every need can be satisfied.  Those needs that both the sponsoring and performing 
organizations agree must be satisfied are the requirements for quality.  Everything bearing 
on satisfaction is quality. 

In short, design quality is everything prior to construction that bears on stakeholders’ 
satisfaction. 

Source:  Jones et al. Sep. 2003, p. 11 
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Massachusetts.  Based on this definition, the study sought 1) to translate the general concept of 
quality into practical ways of measuring it on transportation design projects, and 2) to identify 
those management practices that tend to be associated with high-quality work.  The following 
material is drawn from the final report of the study team that developed an objective 
methodology to gauge stakeholder satisfaction as an indicator of design quality (Jones et al. 
Sep. 2003);  page numbers in parentheses in this section refer to this source. 

Model Formulation.  Methodological development went through a number of stages:  e.g., 
reviews of highway and bridge projects – first from Massachusetts, later from other states;  
theorizing as to useful, objective metrics of stakeholder satisfaction (and therefore of design 
quality);  proposal of a model, incorporating these metrics, to represent relative design quality;  
measurement of the values of selected metrics on actual projects;  correlations among metrics 
and assessments of their individual and collective strength in predicting the measure of quality;  
retesting and refining the model on additional projects, adjusting the specific metrics of 
stakeholder satisfaction;  and application of the model to analyze the correlations between 
different management practices and resulting design quality.  In all, 53 highway, bridge, and 
resurfacing projects were used in building, testing, and refining the model.  The completed 
model is expressed as follows (p. 29): 

 DQR = (BV + QE + EW + DREW)/4 [1] 

where: DQR = Design Quality Ranking, a measure of relative quality:  a 
lower DQR value represents higher design quality; 

 BV = Bid Variation, the relative ranking of a project among a 
set of projects in terms of variation in the bid price (lower 
variation indicates higher satisfaction):  see eq. [2]. 

 QE = Quantity Estimates, the relative ranking of a project 
among a set of projects in terms of variation in cost of 
unit-price items in a bid (lower variation indicates higher 
satisfaction):  see eq. [3]. 

 EW = Extra Work, the relative ranking of a project among a set 
of projects in terms of the total cost of extra work items in 
construction as compared to the total construction award 
price (less extra work indicates higher satisfaction):  see 
eq. [4]. 

 DREW = Design-Related Extra Work, the relative ranking of a 
project among a set of projects in terms of the total cost of 
design-related extra work items in construction as 
compared to the total construction award price (less 
design-related extra work indicates higher satisfaction):  
see eq. [5]. 
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Interpretation of Variables.  This model is a quantitative representation of the concept of design 
quality discussed in the E&O definitions earlier:  to focus on everything prior to construction 
that affects stakeholders’ satisfaction.  The independent variables in eq. [1] represent 
stakeholders’ satisfaction on the premise that more closely competitive bids and little or no need 
for extra work in construction indicate a high-quality design.  Model developers found that no 
single measure of stakeholder satisfaction is “sufficiently reliable or complete” as an indicator of 
quality;  the four metrics used in eq. [1], when applied together, yield the most reliable and 
practical estimate (p. 34).  The original model formulation expressed the four satisfaction 
metrics in eq. [1] as indexes:  i.e., absolute numerical values computed for each project.  The 
current model expresses these metrics as relative values among a set of projects:  i.e., the project 
with the “best” index value for a particular measure of satisfaction (BV, QE, EW, or DREW) 
receives a value of “1” for that metric.  Other projects receive values of 2, 3, 4, … and so on in 
terms of their respective rank for that measure of satisfaction.  The overall measure of DQR is a 
composite of these four relative rankings.  This approach will be clearer following the examples 
below. 

Bid Variation.  Bid Variation provides a good example to explain and illustrate the model’s 
workings and assumptions.  The model’s developers recognized that members and suppliers of 
construction contractor teams are key stakeholders in highway and bridge projects.  While their 
project bids are influenced by several factors related to project technical and management 
requirements, the local costs of labor, equipment, materials, and finance, corporate business 
considerations, the local business climate, and contractors’ perception of risks and uncertainties 
inherent in the project, the quality of the design is one of the factors shaping their perceptions of 
risk and their bidding strategy. 

The quality of the construction plans, specifications, contract documents and quantity 
estimates significantly affect their perception of risks associated with bidding and constructing 
the project.  ‘Good’ documents are interpreted as low risk.  ‘Bad’ documents are considered 
high risk. 

Bidders express their opinions of risk in their price proposals… Small bid spreads indicate 
quality in plans,  specifications, and contract documents.  Large variations among bids 
indicate that bidders perceive risks differently [from] one another.  The cause for their 
differences is often rooted in unanswered design questions or unclear or conflicting 
information in the bid documents. 

Source:  Jones et al. Sep. 2003, p. 16. 

The degree of this spread in bid prices was translated analytically into a Bid Variation Index 
that model developers defined by eq. [2] (p. 17). 

 BVI = 1.0 – (Std_Dev_TBP / TAP) [2] 

where BVI = Bid Variation Index, a measure of the spread in bid prices 
submitted by contractors.  BVI = 1.0 indicates no 
variation;  if BVI < 1.0, the smaller the value of BVI, the 
larger the variation in bid prices. 

 Std_Dev_TBP = Standard deviation of total bid prices. 
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 TAP = Total awarded bid price (usually the lowest bid price in 
lump-sum bids). 

The ratio of the standard deviation of the total prices submitted by all bidders to the awarded 
bid price is taken by model designers as a “rational measure of departure from design quality.  
If ‘perfect’ quality is numerically represented as 1.00, then 1.00 minus ‘departure from quality’ 
represents the balance of remaining design quality’” (p. 17).  From the analytical construction of 
eq. [2], BVI will have a range usually between 1.0 and 0.  A value of BVI=1.0 indicates no 
variation or spread;  BVI~0 indicates considerable variation or spread.  (Theoretically, BVI could 
be negative for very large standard deviations in bid price.)  Typical values of BVI in projects 
used by Jones et al. for model development and testing range between 1.0 and 0.6.  When the 
BVI values have been computed for a set of projects, the ranking variable BV in eq. [1] can be 
quantified.  Assume five projects with BVI values as shown in Table C-1.  When the projects are 
ranked in order of decreasing value of BVI (i.e., in order of increasing variation in bid prices, 
therefore decreasing quality of design), the value of BV is set for each project by its rank order:  
from 1 to 5, as shown in Table C-1. 

Table C-1. Example of bid variation ranking, Massachusetts model. 

Project Value of BVI Value of BV 

Project A 0.995 1 
Project B 0.982 2 
Project C 0.893 3 
Project D 0.742 4 
Project E 0.656 5 

 

Quantity Estimates.  The other terms in eq. [1] are interpreted in a similar way.  To set the value 
of QE reflecting variation in design quantity estimates, the Quantity Estimates Index, QEI, must 
first be computed (p. 20): 

 QEI = 1.0 – [ ABS {Σ (BP x QV)} / Σ (BP x EQ) ] [3] 

where QEI = Quantity Estimates Index, a measure of the cost variation 
in all unit-priced bid items submitted by contractors.  
QEI = 1.0 indicates no variation;  if QEI < 1.0, the smaller 
the value of QEI, the larger the variation in costs of all 
unit-priced bid items. 

 ABS = Absolute value operator:  Variations in quantity and cost 
estimates are expressed in absolute values:  negative 
variations do not cancel out positive variations. 
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 BP = Bid price of each unit-priced bid item (e.g., $/ton, $/sf, 
etc.). 

 QV = Quantity variation of each unit-priced item:   
QV=CQ – EQ. 

 EQ = Estimated quantity (by design engineer). 

 CQ = Construction quantity (bid by construction contractor). 

Computation of QEI is based solely on the unit-priced items in a bid.  Fixed-priced or lump-
sum bid items are excluded from all aspects of this computation.  Model designers felt that this 
approach captures with greater sensitivity the variations in bid prices due to differences in 
bidders’ estimates of work or material quantities (p. 20). 

Extra Work.  The variable EW to rank projects by Extra Work is based on the relative value of the 
Extra Work Index, or EWI: 

 EWI = 1.0 – (TCEWO / TAP) [4] 

where EWI = Extra Work Index, a measure of the cost of all change 
orders for extra work, regardless of cause.  EWI = 1.0 
indicates no change orders for extra work.  If EWI < 1.0, 
the smaller the value of EWI, the more costly the sum of 
all work orders. 

 TCEWO = Total cost of extra work orders. 

 TAP = Total awarded bid price (usually the lowest bid price in 
lump-sum bids). 

Design-Related Extra Work.  The term DREW is similar to EW, but focuses on extra work 
attributable specifically to design-related flaws.  DREW depends on the corresponding index 
DREWI defined by eq. [5]: 

 DREWI = 1.0 – (TCDREWO / TAP) [5] 

where DREWI = Design-Related Extra Work Index, a measure of the cost 
of all change orders for extra work that are attributable to 
design errors.  DREWI = 1.0 indicates no design-related 
change orders for extra work.  If DREWI < 1.0, the 
smaller the value of DREWI, the more costly the sum of 
work orders due to design errors. 

 TCDREWO = Total cost of design-related extra work orders. 

 TAP = Total awarded bid price (usually the lowest bid price in 
lump-sum bids). 
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Example.  The application of the Massachusetts model to a set of projects is illustrated in Table 
C-2.  The order of calculations and entries is as follows: 

• Compute BVI, QEI, EWI, and DREWI according to eqs. [2] through [5] for each project.  
Enter results in columns 2, 4, 6, and 8, respectively. 

• For each column of index values above, identify the relative (or ordinal) ranking.  Index 
values of 1.000 receive a rank of 1;  other index values are ordered by decreasing magnitude.  
Enter these relative numbers in columns 3, 5, 7, and 9 for BV, QE, EW, and DREW, 
respectively. 

• Note that ties receive the same relative ranking, but the number of slots taken affects the 
rank of subsequent index values.  For example, if five index values equal 1.000 (as occurs in 
column 8 of Table C-2), all of these projects receive a rank of 1 in column 9, but the next 
index value (for Project F) receives a rank of 6 in column 9. 

• When values of BV, QE, EW, AND DREW have been assigned for all projects, compute the 
value of DQR according to eq. [1].  Results are shown in column 10 in Table C-2. 

• Lower values of DQR indicate higher design quality according to this model.  The ranking 
of overall design quality according to DQR is shown in column 11 to complete the example.  
The projects in Table C-2 have been listed in order of their computed design quality. 

Management Practices.  The definition guiding the Massachusetts study is that design quality is 
everything prior to construction that bears on stakeholders’ satisfaction (discussed earlier).  “If 
everything before construction determines design quality, then many factors affect DQR as a 
measurement of design quality” (p. 66).  The model designers therefore correlated their model 
results (DQR) with a set of management practices to determine which of those were associated 
with low-DQR (high-quality) designs, and which were associated with high-DQR (low-quality 
designs).  Those management practices that were identified with higher-quality designs are 
listed in Table C-3, together with the average DQR of the projects that were beneficiaries of 
these practices.  Those management practices that were identified with lower-quality designs 
are listed in Table C-4, again with the average DQR of projects that received these practices. 
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Table C-2. Example application of the Massachusetts design quality model. 

Project BVI BV QEI QE EWI EW DREWI DRE
W 

DQ
R 

Ran
k 

col. (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 
Project A 0.964 1 0.942 1 0.985 3 1.000 1 1.50 1 
Project B 0.920 3 0.918 2 1.000 1 1.000 1 1.75 2 
Project C 0.918 4 0.901 3 0.980 4 1.000 1 3.00 3 
Project D 0.802 7 0.860 5 1.000 1 1.000 1 3.50 4 
Project E 0.942 2 0.738 6 0.904 6 1.000 1 3.75 5 
Project F 0.874 6 0.875 4 0.863 7 0.999 6 5.75 6 
Project G 0.901 5 0.565 7 0.949 5 0.949 7 6.00 7 
Project H 0.754 8 0.424 8 0.590 8 0.590 8 8.00 8 

Note:  Variables in column headings are explained in eqs. [1] through [5]. 
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Table C-3. Management practices associated with higher design quality according to the 
Massachusetts model. 

Management Practices Normally Found in Projects with Higher Design Quality Avg. DQR 

Partnering agreement between DOT and designer 12.0 

Used commercial project management software for managing design 13.6 

Prepared detailed staffing plan by task and deliverable 14.6 

Reviewed design quality at least monthly 15.9 

No DOT policy advocating cost recovery 17.1 

No design changes stemming from constructibility review 17.4 

Design schedule performance reviewed at least monthly 18.0 

No rigorous and detailed submittal reviews by DOT 18.9 

Used work breakdown structure to scope design services 19.0 

Staff availability considered in planning design 19.1 

Construction specialists reviewed design 19.3 

Milestone dates included in design plan 19.8 

Submittals reported as “Fair to Good” 20.1 

Design scope modified promptly when needed 20.4 

Rates of designer compensation not “capped” 23.3 

State reviews of submittals usually on-time 24.2 

Designer submissions of deliverables usually on-time 24.8 

No value engineering performed 25.4 
Source:  Jones et al. Sep. 2003, Chart 15, p. 67.  (DQR = Design Quality Ranking.  Lower DQR 
value denotes higher design quality.) 
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Table C-4. Management practices associated with lower design quality according to the 
Massachusetts model. 

Management Practices Normally Found in Projects with Lower Design Quality Avg. DQR 

Untimely design quality review meetings 29.0 

Constructibility review by design team 29.1 

Untimely design scope changes 29.2 

Salary and overhead caps 30.1 

State DOT policy advocates “cost recovery”? 30.4 

Untimely reviews of design schedule by DOT 31.5 

Untimely design submittals 33.0 

DOT reviews submittals in detail 35.4 

Value engineering 37.7 

Untimely submittal reviews by DOT 42.8 
Source:  Jones et al. Sep. 2003, Chart 16, p. 68.  (DQR = Design Quality Ranking.  Higher DQR 
value denotes lower design quality.) 
 

Some of these results in Table C-3 and Table C-4 may appear counter-intuitive or contrary to 
findings of other studies.  Discussions with MHD and The Engineering Center personnel 
indicated several potential reasons to explain these effects, and their interpretation and 
implication are addressed to a degree in the report by Jones et al.  Further research would 
provide a more definitive explanation. 

Several of the metrics in this model are computed using bid price results.  Bid prices can be 
distorted by practices such as bid unbalancing.  Jones et al. concluded that while bid 
unbalancing by skillful contractors can give them a profitable advantage, such unbalancing is 
unlikely by rational bidders unless quantities are “significantly” misestimated – again, a 
product of poor quality design.  Jones et al. estimated that the cost of bid unbalancing in the 
pool of 53 projects that were included in their study is about 7.7 percent of the total award price.  
Most of this additional cost is concentrated in those projects that were found in the study to 
have a high DQR:  i.e., a low design quality (pp. 79-80). 

Other MassHighway-ACEC/MA Activities.  Following completion of this study, MHD worked 
with Transportation Agency Liaison Committee of the American Council of Engineering 
Companies of Massachusetts (ACEC/MA) to conduct an interactive work session with 
managers from MassHighway and ACEC/MA member firms.  The purpose of this session was 
to cover a broader set of complementary topics on the relationship of the agency to the 
consultant design profession.  Among these topics was a discussion of common design errors 
and omissions, and ways to avoid them on future MHD projects.  The impacts of design errors 
on project cost and time were discussed.  Suggestions to reduce these errors and omissions 
included (“MassHighway and ACEC/MA…” May 10, 2004): 
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• Conducting a field verification walk-through before each major submission. 

• Early contact with utility companies regarding possible events influencing the project. 

• Greater use of quality control techniques such as pre-design kickoff meetings, distribution 
of project manuals, and independent reviews by senior engineers. 

• Use of checklists when reviewing designs and drawings. 

• Use of more detailed, up-to-date survey and boring data. 

• Early notification and involvement of the design consultant in helping to mitigate the effects 
of errors and omissions when they are discovered. 

• Involvement of the design consultant during construction and in debriefing following 
construction to review how the project could have been improved. 
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Cost Recovery Policy Issues for Departments of Transportation 
Version 1.3 
 
 Issue Reason / Talking Points 

 
1. Purpose/Scope/Foundation Principles 

 
It is important to state the purpose and scope of the policy. It is also important to 
mention some foundation principles embodied by the policy including: a “teamwork” 
approach in analyzing and correcting errors and omissions efficiently; the recognition 
that all design and construction projects contain some errors and omissions; the design 
engineer should be expected to perform to the standard of care applicable to the 
services provided; and that the cost recovery policy applies to errors and omissions that 
breach the standard of care, i.e., negligence. 

2. Definitions It is important to define various terms used in the policy. 
  

When a problem is detected: 
 

3. Immediate notification to design engineer of 
problems. 
 

This is important to ensure that the design intent is properly interpreted and that 
recommended changes are consistent with the design approach.  The design engineer 
should provide timely input to find the most effective and efficient solutions. 

4. Provide opportunity for the design engineer to 
participate in the solution 
 

All members of the project team bring different skills and experience to the project.  It is 
essential for the design engineer to work with the owner and the construction contractor 
to resolve project issues and mitigate the damages. 

  
 Process of evaluation and assessment: 
5. Recognize betterment ”Betterment” refers to the principle that the design engineer is not responsible for 

materials or construction that are required and/or desired by the owner regardless of 
whether they were omitted or mis-quantified on the design documents.  This is because  
they would be required on the project and the additional costs are part of the inherent 
project costs; that is, had they been identified initially, the costs would have been borne 
by the owner. 

6. Totality of the project and services must be taken 
into consideration 
 
 

Final resolution of cost recovery should be decided at the end of the project where the 
totality of the services can be taken into consideration.  It is out of context in many cases 
to look at individual issues without an appreciation for the level of quality, performance, 
and value provided over the course of the entire project. 

7. Tie to negligence In order to ensure that the procedures established are fair and consistent with long-
standing legal interpretations, the evaluation of potential errors and omissions should be 
based on “negligence”, which is the failure to adhere to the standard of care applicable 
to the services provided. 



 September 8, 2005 
 

3 

8. Weigh recovery costs vs. damages As a matter of fiscal responsibility it is important to evaluate the resources needed to 
pursue recovery vs. the amount being pursued and the likelihood of recovery.   

9. Design engineer compensation for services to 
address project issues if such issues are not the 
result of consultant’s negligence 
 

As a matter of principle, services rendered by the design engineer on behalf of the 
owner should be properly compensated.  Likewise, when it is determined that there is 
negligence by the design engineer, there should not be compensation to the design 
engineer for time spent in addressing those project issues. 

10. Include an appeals process 
 

To maintain integrity and confidence in the policy there should be an appeals process 
that provides for an independent review and opinion. 

11. When a consultant accepts responsibility for an 
issue and pays, it should be released from any 
future liability for that problem 

To encourage proactive participation and the timely closure of issues by all parties, the 
participating parties should be released from future liabilities regarding that issue when 
fair participation leads to resolution.   

  
Other considerations, not necessarily part of the 
actual cost recovery policy: 

 

It is not appropriate to assign a percentage of construction threshold for all projects to 
trigger cost recovery.  There are many factors impacting construction projects such as: 

• Schedule 
• Project Complexity 
• Level of subsurface investigation 
• Subsurface conditions 
• Owner directed changes 
• Contractor desired changes 

• Field betterment and constructability 
issues 

• Consistent funding 
• Bidding process 
• Project execution efficiencies  
• Consultant’s scope and budget 

12. No percentage thresholds should be established 
to determine cost recovery against design 
engineers 

Factors like these make it impractical to have any meaningful percentage for general 
use. 

13. Contingency Planning It is recommended that owners have a contingency budget in place to account for minor 
issues and project changes that are common on every project.  This provides the owner 
the flexibility to address project changes in an appropriate and fair manner. 

14. Design engineer participation for post-design 
services 
 

The owner benefits by active participation of the design engineer by providing real-time 
input on design intent.  While procurement practices differ greatly from location to 
location and project to project, having some meaningful level of design engineer 
participation during construction is highly beneficial and desirable.  
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risky business:  
why Shifting All the risk  
to Consultants doesn’t work

After All…

Airport projects have become more compli-
cated. And with more complex projects, the 
risks are higher. Risk has always been inher-
ent in projects large and small. However, with 
increasing frequency design professionals are 
being asked—in some cases even required—
to sign agreements in which they are asked to 
defend and indemnify their clients and other 
parties against any loss they may suffer in 
connection with projects for which the design 
professionals have provided services.

Shifting more and more risk to consultants 
may seem attractive to project sponsors. But 
does it really work?

Schinnerer is seeing more cases of broad form 
indemnification clauses in professional service 
contracts. These clauses may include:

> Language so broadly worded that it applies 
to any loss the client may suffer whether 
or not it is attributable to the design 
professional’s activities on the client’s 
behalf. 

> Indemnification for loss based on any 
wrongful conduct by the design pro-
fessional regardless of the degree of 
responsibility for the loss. Other clauses 
make the design professional liable for 
losses (caused in whole or in part) by its 
negligence regardless of the fact that much 
of the damage may have been caused by 
the party seeking indemnification. 

Airport project sponsors may not receive the 
benefits they believe will be achieved through 
broad form indemnification clauses. Why?

1. Indemnification language is likely to impose 
liabilities on design professionals that are 
not their proper professional responsibility 
or involve exposures considerably in excess 
of what the law would otherwise normally 
require. The courts recognize that design 
professionals must meet the professional 
standard of care. Any indemnification 
obligation that is broader than that 

covering the negligence of the insured or 
those working for the insured is likely to 
raise judicial scrutiny. Any indemnification 
provision that asks a design professional 
to indemnify the client for damage caused 
by the client’s negligence may be void as 
against public policy.

2. While a consultant may agree to defend and 
indemnify its clients for anything allowed 
under law, professional liability insurance 
only provides coverage for those damages 
and costs resulting from the insured’s 
professional negligence in providing services 
on a project!

For example, consider the following example 
of indemnification language:

“Design professional agrees to indemnify 
and hold harmless the client from all 
claims, losses, damages and expenses 
(including attorneys’ fees and other legal 
expenses) caused by, related to, or in any 
way connected with the Project [or the 
design professional’s services.]”

This indemnification provision extends 
beyond the coverage provided by the CNA 
A/E Professional Liability Insurance Policy 
and, to my knowledge, all other profes-
sional liability policy available. Such an 
indemnity agreement would, subject to all 
policy terms and conditions, be covered 
if the design professional were negligent 
in its performance or in not providing the 
professional services at all. In this case the 
design professional may not have coverage 
for a claim or may have to argue with its 
insurer to determine if coverage exists. 

3. Finally, airport clients that incorporate 
broad form indemnification language in 
contracts may violate Federal Aviation 
Administration regulations and may 
potentially risk losing federal eligibility 
for project assistance. Specifically, the FAA 
addresses indemnification and expanded 
liability in consultant contracts in Advisory 

Circular 150/5100-l4D. Paragraph 3-3 of the 
Advisory Circular, Division of Responsibility 
and Authority, Sections b and c, states that 

“the contract must not attempt to make the 
Consultant an indemnitor of the sponsor such 
as in the event of the sponsor’s negligence 
or the absence of any wrongdoing by the 
Consultant.” The FAA states that such 
provisions “could affect the competitive 
process of contract award in a way the 
conflicts with the requirements of 49 CFR 
part 18 and may impact Federal eligibility.” 

On the whole, broad form indemnification 
provisions provide little benefit to a client. If 
the intent is to hold the design professional 
responsible for any claim that could tangentially 
be associated with the project or with his or 
her performance, the client is overreaching. 
Since no design professional has insurance 
coverage for such broad indemnification 
provisions, the client is left to try and secure 
the indemnity payment from the assets of the 
design professional. Since few firms have much 
in the way of financial assets (no professional 
service firm of any type has sufficient financial 
assets for such broad liabilities), the client 
spends its resources to essentially drive its 
design professionals out of business.

In conclusion, owners should be prepared to 
accept some risk as being incident to the owner’s 
participation in the project and not attempt 
to transfer such risks to design professionals 
through indemnification provisions. Specific 
indemnification provisions should be included 
for damage resulting from the negligent acts, 
errors or omissions of the insured. At the same 
time, consultants should take care to avoid 
agreeing to an indemnification provision they 
may be accepting contractual responsibilities 
beyond this normal insurable legal liability.

Thomas Porterfield is the Vice President for 

Victor O. Schinnerer & Company. Shinnerer 

is the underwriting manager for the CNA A/E 

professional liability insurance program. His e-mail 

address is tom.h.porterfield@schinnerer.com.

By Thomas H. Porterfield, 
Victor O. Schinnerer & Company, Inc.





WHY NOT SEEK PERFECTION? 

While owners have every right to seek perfection in their projects, the downside is that it is not a 
realistic or practical approach to accomplishing “successful” projects.  Owners need to understand 
the ramifications of their decisions when they do so.  Professional engineering and design services 
are not commodities that can be bought off the shelf with a money-back-guarantee.  The design and 
construction processes are inherently dynamic and fraught with decision points and inputs that are 
variable.  Successful projects are attained through the collective working of a committed team with 
a vested interest in achieving the same outcome.  The best “value” will be achieved through a 
process where the organizations best able to influence, manage, and mitigate a risk are contractually 
responsible for them.  When owners deviate from this they will not achieve the best value and will 
pay more, either in up front bids, through contingencies spending, through poor contractor 
performance, or through claims. 

To achieve the best value in the constructed project, it is not in the best interests of the owner to try 
and produce the perfect set of plans.  Instead, project refinements normally should be made during 
the construction phase through design improvements, explanations of design intent, or change 
orders.  This allows the construction contractor to use methods and details best matched to its 
experience, expertise and ideas.  It does not mean that the design professional is not responsible to 
provide a design consistent with the project and contractual requirements.  The important thing to 
consider is that one needs to keep the cost of quality versus the cost of trying to attain perfection in 
perspective when considering the role of the design professional and the value they bring to the 
project. 

THE COST OF QUALITY 

In addition to the consideration of value in the constructed project, one also needs to understand that 
the “costs” associated with too high of an emphasis on quality to try to attain perfection comes at a 
price that is not linear with the resulting actual 
increase in quality.  The graph depicts the 
relationship between quality, the costs of 
defects because of a lack of quality, and the 
associated cost relationship.2  Optimally 
owners should strive to have the total costs of 
quality minimized, thereby minimizing o
project costs. 

verall 

                                                

When owners or consultants begin demanding 
quality beyond this optimal point, it is not a 
linear increase in costs; rather they experience 
a steadily increasing cost of quality with 
minimal gain in benefit.  With perfection 
never achievable, the costs of trying to 
achieve it become extremely high. 

 
2Cost of Quality Graph – based on Phillip B. Crosby, Quality is Free 
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SOME COMMON MISCONCEPTIONS 

The Unique Nature of Design and Construction 

The nature of the design process is such that each project is unique – the first and only one exactly 
like it.  This can be contrasted to a manufactured product that is perfected over time.   Consumers 
buy products expecting perfection or make a trade-off to a lower priced option.  Take, for example, 
a new car, which will be reproduced thousands of times.  If you find a defect, you take it back to be 
corrected under warranty.  This is because a manufactured product can be “perfected” through 
product testing, design improvements and manufacturing process improvements during the life of 
the production line for that particular model and its predecessors.  While the engineering, design, 
and construction community continues to improve its methodologies and learn from the past each 
project is different with its own unique challenges.  

Thinking of the engineering and design process as a product has lead to some common 
misconceptions: 

• Contract documents are 100% complete, free of any defects, and contain everything needed 
for the construction contractor to do the job. 

• No change orders are to be expected. 

• No contingency budgets are necessary. 

• Any construction change order probably stems from a design fault. 

• Once there is a construction contract, the owner only has to pay for changes in the work that 
the owner initiates. 

• All extra costs are damages regardless of their origin (e.g. project improvements or changes 
at the request of the owner should be borne by the owner). 

• Design professionals are responsible to see that the construction contractor builds it right. 

• Professional liability insurance is a no-fault policy. 

• Design documents or construction contract documents are “guaranteed” or come with a 
“warranty” to be free from defects and fit for the intended use. 

• More than a few “RFI’s” on any project are clear evidence of defects in the design. 

PROFESSIONAL LIABILITY 

In a typical public works construction project, the owner warrants the adequacy of the design to the 
construction contractor.  This can result in a natural belief by many owners that the designer 
warrants the design to the owner.  However, given the nature of the design process, this is not the 
case, and a warranty is not made nor implied from the designer to the owner.  The designer is a 
professional and held to a professional standard, not a standard of perfection.  Because designers are 
not perfect, some level of design deficiencies exists on every set of plans and specifications.  The 
courts have recognized this, and the common law that applies to design professionals is that they 
must meet the professional standard of care in the performance of their professional services.  In the 
event they do not meet the professional standard of care, they may be found to have acted in a 
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negligent fashion.  If a design professional’s negligence causes an owner to suffer damages, the 
design professional should be held liable for these damages. 

The rationale for this negligence-based liability is founded on the imprecise and judgmental nature 
of the design process and on how inaccuracies may creep into design documents without 
“negligence.”  Examples of some possible non-negligent errors or omissions might include: 

• Using inaccurate or incomplete data provided by others that a design professional has a duty 
to use and a right to rely on. 

• Scope of services specifically being reduced by the owner to save money in a situation where 
a more complete scope could have prevented or mitigated the loss or cost. 

• Reliance on a vendor’s data that is misleading or is not accurate. 

• Unforeseen site conditions that were not detected through reasonable investigations. 

• Changes in owners’ personnel who have different understandings or expectations than the 
original personnel who championed the project and hired the design professional. 

• Code and standard changes which become effective during the design process, resulting in 
design changes. 

• Interpretations by building officials and inspectors, which may differ from the actual intent of 
the building ordinance or from previous interpretations. 

• Contractors or owners misinterpreting design documents. 

Professional Liability Insurance 

Design professionals usually maintain professional liability insurance to cover the cost of the 
damages their negligence has caused.  Professional liability insurance policies only provide 
coverage for professional negligence.  All professional liability policies exclude coverage for 
liability the design profession assumes by contract.  That is, the policies exclude coverage for 
professional services that may meet the professional standard of care but do not meet the elevated 
standard of care agreed to in the contract.  The policies also exclude any other losses the design 
professional may experience that are not caused by professional negligence; examples include 
liquidated damages, penalties and warranties. 

While professional liability insurance is sometimes incorrectly referred to as E&O (errors and 
omissions) insurance, it is not.  In fact there is no such thing as E&O insurance.  It is frequently 
believed by owners and contractors that any deviation or item that caused a loss should be classified 
as an error or omission.  However, as discussed above, minor errors and omissions are common and 
should be expected as part of the normal process. In fact, it is only when designers’ actions are 
negligent (i.e., fall below the professional standard of care) that professional liability insurance 
provides coverage. 

IMPLICATIONS OF RISK TRANSFER 

The changing expectations and drive towards perfection normally lead to a reallocation of risks.  
The general principle in risk management is that the party with the most control and influence over 
a risk be responsible for that risk.  When risks are improperly allocated, either programmatic or 
monetary contingencies are required.  This only drives up costs and many times drives wedges 
between the project members. 
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Loss of Team Approach 
An unfair allocation of risks is in many cases putting design professionals in a defensive position 
from the onset of the project. However, professional designers have always believed that their role 
should be one of a “trusted advisor” to the owner.  The current shifts in risk allocation causes 
animosity between project team members and inhibits open communications.  Without the 
opportunity to openly discuss options, risks and rewards and to provide creative solutions, the 
project will not benefit from the attributes of a trusted advisor. 

Also, during construction, many owners frequently do not consider the design professional to be an 
important and valuable part of their team.  This can be especially true when cost control issues arise 
during the construction phase.  Design professionals frequently find themselves in situations where 
the owner has accepted construction contractor claims without involving the design professional in 
the evaluation process.  Or worse yet, based on the theory there must have been an “error” or 
“omission”, the owner demands that the design professional answer and defend all contractor 
claims.  This forces the design professional to spend a significant amount of time in defending 
themselves and trying to get paid for their efforts on behalf of the owner.  Sadly, these situations 
lead to strained and deteriorating relationships between design professionals and owners.  The real 
loss in these situations is that the project is then not benefiting from the knowledge of the design 
professional in what the original design intent was and why it was developed as such. 

Cost To Owners 

Hiring the most qualified design professional should result in the greatest value for the completed 
project through excellence in design and cost savings during construction by informed handling of 
emerging construction issues and support in addressing potential contractor claims.  However, in 
light of these trends owners may be unable to attract and retain the most qualified design 
professionals to their projects if the owner knowingly, or unknowingly, unfairly allocates risks and 
demands perfection.  The best and most qualified design professionals are more and more 
frequently shying away from these projects.  Considering that the fees paid for design services are 
usually less than about 1% of the life cycle costs or 10% of the construction costs of a project, it 
only make sense to hire the most qualified design professional and for them to be an integral part of 
the project team. 

Once hired under a project where risks have been unfairly allocated, risk avoidance by the design 
professional may also increase construction costs.  In a lower risk environment, the owner may rely 
on the quality and creativity of the design to lower construction costs and life cycle costs.  
Conversely, on a high risk (for the design professional) project, to avoid the risk of claims, the 
design professional may over-design or keep the design overly simple.  This approach can increase 
construction costs by requiring greater quantities of materials and possibly increase operating costs 
through lack of innovation or quality in design. 

Owners are adamant that the design professional carry professional liability insurance.  However, 
the unfair allocation of risk may interfere with the owner’s access to insurance coverage.  The claim 
may be viewed by the insurance company as an uncovered claim, since it may be based on 
contractual warranty or breach of contract. If owners are to rely on professional liability insurance, 
they will have to base their claim on negligence.  To do so, they will need to show that the design 
professional did not meet the professional standard of care.  The owners will need to prove: 1) what 
the standard of care was (taking into consideration the complete contract/project situation including 
scope and responsibility issues), 2) that the design professional did not perform to this standard, 3) 
that the failure to do so was the cause of the damages, and 4) the specific amount of the damages.  
One of the risks is that the courts may find otherwise, leaving the owner without insurance company 
coverage and empty handed if the design professional can’t directly cover the loss. 
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IMPLICATIONS OF UNDERESTIMATING PROJECT COSTS 

A more serious situation can confront an owner when there has been deliberate underestimating of 
costs by the owner in order to obtain project approval.  Recent studies of large public improvement 
projects indicate that public owners have not made improvements in cost estimating over the last 
few decades while all the tools and information sources to help make estimates have improved.3  
The speculation is that large projects have been intentionally under budgeted in order to obtain voter 
support for the financing approvals.  Whatever the cause, almost all large public improvement 
projects contain initial cost estimating errors that result in the need for increased funding to 
complete the projects.  This scenario creates a strong incentive for the owner to look to design 
professionals for perfection and develop contracts that rely on design professionals and their 
insurers to help fund the projects.  

As stated in a  January 2004 article “… when cost overruns result (in whole or predominately) from 
deliberate and strategic Owner cost underestimation – as distinct from cost overrun attributable to 
the professional’s failure to meet the professional standard of care – professional liability insurers 
will quite correctly and appropriately take the position that they have no responsibility since the 
causes of the cost overrun were outside the control or responsibility – not due to deficient 
performance – of their professional insureds.”4

The article further concludes “At the end of the day the design and construction management 
professional will probably succeed in most situations in defending claims against it based on 
external risk factors which are outside the involvement, control or responsibility of the professional; 
however, what is equally clear is that exposure risk of the professional due to the potential or actual 
assertion of such claims arising out of external risk factors is substantial and an aggressive and 
successful defense may well irreparably damage relations with the Owner …”5

The external factors referred to in the above statement are those that the owner is responsible for 
and in control of.  These include developing and approving a project budget, defining the project 
program, defining the scope and sequence of the project scope and cost estimating process, defining 
and implementing cost reporting procedures, decision-making regarding risk allocation, dispute 
resolution, delivery method, project management structure and amount of cost contingency.6

ROLE OF THE DESIGN PROFESSIONAL 

It should be clearly understood in these discussions of negligence and risk allocation that the 
authors in no way mean to suggest that design professionals be not accepting of their 
responsibilities as professionals and servants to the greater public good.  Nor should it be construed 
that the standard of care be degraded.  In contrast, it is widely recognized that the standard of care 
for professional engineering services has been and continues to be very high with ever increasing 
levels of productivity through training, education, experience, and the application of technology.  
Design professionals are typically contracted and compensated for a given risk sharing situation 
based on the ability to control those risks. When risks are allocated to those without the ability to 
effectively and efficiently control them, it will place a strain on the project and lead to a breakdown 
in the team.  
                                                 
3 B. Flyvbjerg, N. Bruzelius, W. Rothengatter, Megaprojects and Risk:  An Anatomy of Ambition (Cambridge 
University Press 2003). 
4 D. J. Hatem, Developing Risk Indicators for Evaluating Professional Liability Exposure on Major Public Projects: A 
Broader Dimensional Approach (Boston, Massachusetts, January 2004), p. 28. 
5 Ibid, p.37. 
6 Ibid, p. 25. 
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TEAMWORK AND UNDERSTANDING 

The best way for owners to establish a successful project program is to develop a collaborative 
relationship with its project team including the design professional acting in the capacity of a 
“trusted advisor.”  This should result in enhanced understanding between the owner and the design 
professional, both with their focus on a successful project.  To accomplish this, owners may want to 
take the initiative in the following areas: 

• Establish the design professional as a “trusted advisor” to the owner. 

• Engage in meaningful contract negotiations, working toward contracts that provide the right 
elements to allow for project issues to be properly addressed and for risks to be fairly 
allocated. 

• Candidly discuss with the design professional the owner’s expectations of the design or 
construction documents, realizing that they typically contain some errors and omissions – no 
set of documents is perfect – and the processes to identify and correct each problem as it 
arises, both during the design process and during construction. 

• Make sure that owners’ project representatives understand the following: 

 The imprecise and judgmental nature of the design business. 

 How inaccuracies can creep into design documents without negligence. 

 Standard of care/negligence issues. 

 Professional liability insurance issues. 

 Quality-price-schedule tradeoffs. 

 Roles and responsibilities of the design professional. 

• Plan for adequate contingency budgets, including those to pay for design enhancements or 
unexpected conditions. 

• Foster a team approach among the construction contractor, the design professional, and the 
owner. 

• Have the design professional materially involved during the construction phase of the 
project, especially with respect to interpreting design intent and helping to resolve problems 
and conflicts. 

• Insist on participating in all constructability reviews, whether or not the construction 
contractor has been identified. 

• Include a design professional as an advisor to the owner when evaluating claims or disputes 
involving the design professional. 

• Make sure the contract includes provisions for alternative dispute resolution short of 
arbitration or litigation.  Probably the most effective and efficient dispute resolution 
techniques are “good faith” senior management discussion of disputed issues and mediation.  
Other recommended, but more cumbersome and expensive techniques are peer-review of 
design documents/project issues and “mini-trials”. 

 

# # # 
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