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Project Objectives

• Review past ROI studies
• Do not reinvent the wheel
• Learn for strengths and limitations

• Complete an updated ROI study
• Defensible SUE ROI…
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Past SUE ROI Studies
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Purdue University Study (2000)

University of Toronto Study (2005)

Pennsylvania (PennState) Study (2007)

Louisiana State University (2021)



Purdue University Study [1]
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• Background
• In 1996, FHWA commissioned Purdue University to determine 

SUE cost savings
• Study duration: 3+ years (Sept. 1996 – Dec. 1999) 

• Final Report January. 2000
• 71 projects were studied 
• Four States (Virginia, North Carolina, Texas, and Ohio) 
• Nine departments of transportation (DOTs)
• Project include a mix of interstate, arterial, and collector roads in 

urban, suburban, and rural settings



Purdue University Study [2]
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Methodology

• Interviews and Questionnaire: 
• DOTs project managers, utility owners, constructors, and 

designers

• SUE Cost Savings Types
• Quantifiable 
• indirect cost savings 

• non-measurable and were not included



Purdue University Study [3]
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Methodology (cont’d)
List of benefits (21 categories of SUE cost savings)

1. Reduction in unforeseen utility conflicts and 
relocations;

2. Reduction in project delays due to utility relocates;
3. Reduction in claims and change orders;
4. Reduction in delays due to utility cuts;
5. Reduction in project contingency fees;
6. Lower project bids;
7. Reduction in costs caused by conflict redesign;
8. Reduction in the cost of project design;
9. Reduction in travel delays during construction to the 

motoring public;
10. Improvement in contractor productivity and quality;
11. Reduction in-utility companies' cost to repair 

damaged facilities;
12. Minimization of utility customers' loss of service;

13. Minimization of damage to existing pavements;
14. Minimization of traffic disruption, increasing DOT public 

credibility;
15. Improvement in working relationships between DOT and 

utilities;
16. Increased efficiency of surveying activities by elimination o  

duplicate surveys;
17. Facilitation of electronic mapping accuracy;
18. Minimization of the chance of environmental damage;
19. Inducement of savings in risk management and insurance;
20. Introduction of the concept of a comprehensive SUE 

process;
21. Reduction in Right-of-Way acquisition costs.



Purdue University Study [5]
Data Example [2]



Purdue University Study [6]
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Results
• 68 of the 71 projects had a positive return on investment
• Total savings of $4.62 for every dollar spent on SUE

State Total SUE Savings Total SUE Costs Savings/Costs
Virginia $2,293,852 $557,259 $4.12 

North Carolina $4,183,432 $631,368 $6.63 

Texas $17,574,000 $4,115,241 $4.27 

Ohio $4,230,240 $812,170 $5.21 

Total $28,281,524 $6,116,040 $4.62 



Purdue University Study [7]
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• Limitations
• Difficulty in obtaining historical data
• How to quantify benefits and reductions in risk for projects utilizing SUE?

• Mostly subjective or speculative in nature

Potential Savings ~ $26,000

Possible Savings ~ $4.5 million
Source: https://bit.ly/33TzIaa

https://bit.ly/33TzIaa


University of Toronto Study [1]
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• Background
• Client: Ontario Sewer and Watermain Construction Association
• Published in Oct. 2005 (study duration: 12 months)
• Considered nine projects

• Eight in urban and one in rural settings
• All but one were municipal projects



University of Toronto Study [2]
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• Methodology
• Survey or interviews with project 

managers, utility owners, constructors, 
and designers

• Proposed cost model incorporating 
costs that could be incurred as a result 
of not performing SUE

What-if-scenarios were created to 
predict the costs that could have been 
incurred if the SUE investigation had not 
been carried out.

3 categories of SUE cost savings:



University of Toronto Study [3]

Data and Results



University of Toronto Study [4]
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Results (cont’d)
• All 9 projects had a positive return on investment 

• Average ROI is $3.41 for every dollar spent on SUE 
• Total savings ranged from $2.05 to $6.59 for every dollar spent on SUE

• 51% of cost savings attained through reduction of contractor claim costs
• 31% of cost savings attained through reduction in utility relocation costs
• 18% of cost savings attained through all other cost items



University of Toronto Study [4]
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• Limitations
• Subjective methodology
• Included factors for which no data or limited data was available 
• Difficult to compare different projects



PennState Study [1]

• Background
• Study of 

1. utility impact rating for pre-screening of projects for SUE 
investigations, and 

2. benefit-cost analysis of SUE for highway projects

• 2006/07 (over 12 months) for PennDOT

• In-depth analysis of SUE projects executed by PennDOT districts

• Detailed benefit-cost analysis performed on 22 SUE projects and 
8 non-SUE projects  
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PennState Study [2]
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• Methodology [1]
• Utility Impact Rating Methodology

• Questionnaire and Utility Impact Form
• Step 1 & 2: Screening processes for possible SUE projects
• Step 3: Utility impact evaluation on projects that passed Steps 1 & 2 to 

select appropriate quality levels of SUE 

1

2

3



PennState Study [3]
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• Methodology (cont’d)
• Benefits and costs estimated by conducting 

interviews with Penn DOT, using historical 
data, case studies and direct costs of projects

Benefit factors of SUE:
1. Utility relocation cost
2. Utility damage cost
3. Emergency restoration cost
4. Traffic delay cost
5. Business impact cost
6. User service cost
7. Environmental impact cost
8. Information gathering and verification cost
9. Legal and litigation cost
10. Efficient utility design and construction
11. Other utility related costs and benefits

Equation for BCR of SUE projects:

Equation for BCR of non-SUE projects:



PennState Study [4]
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Results
• Based on the UIS (utility impact score), the appropriate SUE quality level is 

recommended
• The utility impact rating form was computerized and provides a final result of the 

UIS (as well as a graphical representation) 



PennState Study [5]
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Results (cont’d)
• Average B/C ratio of $11.36 estimated for 

total projects

• For SUE projects: 
• Cost savings ranged from $50,000 to $4.5 

million
• B/C ratio ranged from 3.21 to 33.93 

(average 13.66)

• For non-SUE projects: 
• Cost savings ranged from $40,000 to $1.29 

million
• B/C ratio ranged from 2.35 to 8.60 (average 

5.13)



Louisiana University Study [1]
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Background

• Considered 13 projects that were at least 90% complete

• However, only used three (3) projects that had completed SUE 
during construction



Louisiana University Study [2]

22

• Methodology
• Projects that used QLA and QLB SUE services after encountering utility conflicts 

during construction were used to determine the ROI of SUE services in Louisiana
• The ROI is a dollar amount of savings to show how much could have been saved if 

SUE was used correctly  

Utility-related costs:

1. Utility conflicts and relocation cost

2. Project delay cost

3. Claims and change order costs

4. Project design costs

5. Travel delay costs

6. Damage costs

7. Information gathering and verification cost 



Louisiana University Study [3]
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• Methodology (cont’d)
• Effectiveness of SUE services measured 

using Measures of Effectiveness (MOEs)

• MOEs were used to compare projects cost 
and time/duration



Louisiana University Study [3]
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• Methodology (cont’d)
• Projects were classified into two general groups and four categories

• Project groups
• Projects that used SUE

• Projects that did not use SUE

• Project categories

Project Characteristics Project Size ($ value)

Complex C ≥ 3 million

Complex C < 3 million

Simple S ≥ 3 million

Simple S < 3 million

Project Complexity Determination



Louisiana University Study [4]
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Results
• $2.73 can be saved for every dollar spent on SUE if SUE is used correctly during 

early stages of project



Louisiana University Study [5]
Effectiveness of SUE

26

• Mean construction duration 
of SUE projects higher than 
that of control projects

• t-test results showed 
significant difference 
between 2 means

• Mean construction duration 
of C ≥ 3M significantly 
different from that of other 
categories

Example:



Louisiana University Study [6]
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• Limitations
• Limited data (only 3 projects that used SUE were considered in the analysis)

• Data availability – several data was missing or not tracked
• Some SUE projects were missing data, so not all projects were correctly 

categorized 
• SUE data was obtained by reviewing SUE contracts which had incomplete/uncertain 

information
• “SUE services were applied to larger projects. The construction duration, project 

delay and percent of project were significantly higher for SUE projects. All other 
MOEs showed no statistical significance. This may have been due to the very small 
sample size of SUE projects.” 



Conclusions
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Existing SUE ROI studies are subjective and speculative

Limited data

Unsubstantiated assumptions

Wide variation in ROI…..



A New Approach
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Eglinton Crosstown LRT
Cost Analysis Matrix Development





LRT Project Can be Divided into Distinct Components Types
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25 Stations

Station Entrances and Exits

19 kms of Track

Transfer stations



LRT Project Cost Components with Potential Utility Conflicts 



Approach
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Develop potential Utility conflicts for each component

Project total cost will be sum of 
component costs…. With and without conflicts



For Each Component
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Establish potential utility conflicts

Cost for each utility conflict can be estimated

Using project data and/or expert judgement

Cost multiplier are applied for SUE known vs found during construction ($/m)

Cost per number of conflicts can be determined per unit Component

Data will is needed to validate unit costs…
• $/M for removal and cost over run



Return on Investment Analysis
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Base cost =  no conflicts and perfect SUE

What if Scenarios No Sue
Percentage of conflicts per component… 



Proposed Benefits of this ROI Method

• Component costs can be used for new projects
• Range of ROI can be determined for the quality of SUE performed
• Cost of SUE can be included in ROI.

37

Questions
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