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What is Value Engineering (VE)?

The systematic application of recognized
techniques by multi-disciplined teams* which

- Identifies the function(s) of a product,
project, process, or service;

» Establishes a worth for the functions;

» Generates alternatives using creative
thinking;

» Fulfills the needed functions at the greatest
value

*VE team - an extension of the design team



What is Value Engineering (VE)?

Several different terms exist for the same process
» Value Engineering
 Value Analysis
* Value Management

You say tomato, | say tomato



What is Value Engineering (VE)?

Value Engineering is NOT:

» A cost-cutting exercise
» A check-the-box exercise
- A magic wand
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Key Definitions

Function:

« That which a project, product, process, or service must
do to make it work and meet the customer’s needs

 Expressed in two-word combinations of an active verb
and measurable noun

« The verb answers the question, “What does it do?”
- The noun answers the question, “What does it do it to?”



Key Definitions
Examples of Functions:

Bridge Span Obstacle
Lighting llluminate Space
Structures Support Loads

Drainage Convey Runoff



Key Definitions

Resources:

« All expenditures of cost, time, energy, space, materials,
labor, price, etc. required to accomplish a function

- AlImost always cost or time




Key Definitions

Value:

« An expression of the relationship between function and
resources where function is measured by the reliable
performance of functional requirements of the customer and
resources are measured in costs, materials, labor, price, time,
etc. required to accomplish those functions

» Value = Function [ Resources

V=F/R %



Examples of Value Improvement

V=F/R

Scenario 1: Increased Function for the Same Resources

- Cost reduction in one part of the design allows for additional

spending for another part of the design, i.e. wants, nice-to-
haves, bid options

« Improved efficiency

o Building floorplan, adjacencies
o Site circulation
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Examples of Value Improvement

V=F/R

Scenario 2: Same Function for less Resources

« Overall Cost savings

1



Examples of Value Improvement

Scenario 3: Schedule Reduction for Same Overall Product

 Design Schedule
Reduction

« Construction Schedule
Reduction
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Examples of Value Improvement

V=F/R

Scenario 4: Increased Construction Cost but Operational
Cost Savings

- End user participation is particularly beneficial
- Life Cycle Cost Analysis (LCCA) if feasible
« Return on Investment (ROI)

Premium
equipment
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Examples of Value Improvement

V=F/R

Scenario 5: No benefit to immediate project but
programmatic benefit

Benefits to similar projects

Benefits to nearby projects

Example: Combine environmental and utility services
for adjacent or consecutive projects

Example: Alternative could be applicable for current
project and other similar projects
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Performance
- Performance offers a degree of quantifiability to
function which is somewhat subjective

» Typical performance attributes for transportation
clients

o Multi-Modal connectivity

o Maintainability

o Long-Term Environmental Impacts
o Construction Impacts

o Traffic Operations

15



Performance
Performance Attributes Prioritization

Example: Tube Ventilation Upgrade

Performance Attributes Prioritization

Traffic Operations 15%
Maintainability 30%
Construction Impacts
Long-Term Environmental Impacts 5%

Multi-Modal Connectivity 5%

0% 5% 10% 15% 20% 25% 30% 35% 40%

45%

45%

50%
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Performance

Performmance Attributes Scoring

Rating Label Description
8-10 Ideal The highest reasonable level of performance is achieved.
6-8 High A high level of performance is achieved.
4-6 Medium A medium level of performance is achieved.
2-4 Low A low level of performance is achieved.
Minimum _ : :
0-2 The minimum acceptable level of performance is achieved.
Acceptable

17



Performance
Attribute

Traffic
Operations

Construction
Impacts

Environmental
Impacts

Maintainability

Multi-Modal
Transportation

Performance
Performnance Attributes Scoring

Description

How well traffic flows
through this corridor.
Lane
widths/shoulders.

How are users affected as
well as the surrounding
environment during
construction (Short Term)

How is surrounding affected
(Long Term). Disruptions to
habitats, Soil Disturbance,
Cultural Impacts Etc.

How often does it need
to be maintained? Is it
less or more
maintainable?

How does it affect the
pedestrians/Cyclists of
this system.

Baseline
Performance

3.0

5.0

2.0

4.0

3.0

Baseline
Performance
Rationale

No civil improvements in
scope, Improvements during
emergency situations.
Variable message sign being
added to Webster.

Preliminary staging details
completed. Staged
construction, traffic handling
and TMP plans not fully
vetted.

Little environmental impact
anticipated, except in the
case of an emergency.
Improvements intended to
mitigate smoke.

No civil improvements in
current scope. Existing sidewalk
is very narrow, Pedestrian
access is similar to Traffic Ops
post-emergency.
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Performance

Performnance Attributes Scoring
Increase size of deluge zones to reduce number of zones and

subsequent maintenance.

— . 0.~
a o o W q
sh uon o1 ™ -

ad - \
LS L Zong 2 F3-06-08
W\ Lt A=l
-
- FP-08-04
“ STa 000 s

- \
- \
] e —Fl-04ee%
\ - HE
F2-08-02
\/ STA Xxekx
= ; ) (= = =
- H H \
- e o 1o RN SUNSL LRI LY, LT o N Eoneig — = —— | e Lt
Yereap \ Av \ A
VO 2oeE PT-206 o 20ME PT-207 208E PT-20¥ X PT-209 208E PT-210 o m PT-211 2008 '_!-,112' INE PT-213 lcc: r! e 0ME PT-218
F2-07-08 F2-Ghver_ 5 %08 i ven - ) s
STA Xteix STa Xnexx STa xxexx KA~ - -fs‘hfl;oi.; —_ sz fxix f i {;l‘:l::l —_— s%- gnn —

Ca B

20NE PT-233 =

P i i = i = i 1 O = ) ] i S~ ]
] E | e N e N NN L. e W B~
IZU‘ILY i "7 17 " N 1 N
7 Zone 10 i ZUL A T L) | 1
A
M P1-218 Z0NE PT-21T ZONE PT-218, ’I'FI PT-219 oM PT-225 2N PT-224 2N PT-222 0ME PT-234
rl«u ] 53 26754
2-18- 'l 1 s Aa}f'll — — 5325
Ta Sex ' R S — :%nzixﬂx ﬁﬂls" e
f'* gr— 1. - P — = , B t
-V - aa E w8 !
t N7 N i -4
——‘—v—————»———m-‘—gg————‘— ———‘*U"ﬂﬂ-— wamemsmsmsmemse »- -'-'--'-&C----l- wrmmsm s naimsmid i fragpinimimininspi mensncnsmensy
\ A y ‘
m PT-22% ’ oM PT-22¢ z:u: :’u ‘z;u :.uu zon 1220 "" 06 P~ 1, g T o v |
R llg?'r S ;‘i‘mn _srxq’hn

FI20-29 F2-%1-
sn‘hwg,—_/ .j.’hﬁ X — ey

s‘. Ty - g ~— KEEP

<
. .

19



Performance

Performnance Attributes Scoring
Increase size of deluge zones to reduce number of zones and

subsequent maintenance.

Performance
Attribute

Traffic
Operations

Construction
Impacts

Environmental
Impacts

Maintainability

Multi-Modal
Transportation

Description

How well traffic flows.
through this corridor.
Lane
widths/shoulders.

How are users affected as
well as the surrounding

environment during
construction (Short Term)

Cultural

How often does it need
to be maintained? Is it
less or more
maintainable?

How does it affect the
pedestrians/Cyclists of
this system

Baseline
Performance

3.0

5.0

2.0

4.0

3.0

Baseline
Performance
Rationale

Little environmental impact
anticipated, except in the

far b

pOst-Bmergency.

Traffic
Operations

Construction
Impacts

Environmental
Impacts

Maintainability

Multi-Modal
Transportation

3.0

6.5

1:9

5.5

3.0

No major impact.

Major deluge station quantity reduction.

More water usage during a fire

Major deluge station quantity reduction significantly
reduces maintenance.

No major impact.
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Performance

Performnance Attributes Scoring
Increase size of deluge zones to reduce number of zones and

subsequent maintenance.

V =Value P = Performance t=Time
f = Function C = Cost a = Risk

E?lozlpn A
;?:1[(6'71 a) + (ty - a)]

Vf (P, C, ) total =

Performance increased by 27%

2]



Value Engineering Job Plan

PREPARATION

INFORMATION

» Pre-Study - Preparation

« VE Study Job Plan

o Information Phase

o Function Analysis Phase

o Creativity Phase

o Evaluation Phase

o Development Phase

o Presentation Phase
Post-Study - Implementation

FUNCTION
ANALYSIS

3 4

CREATIVITY EVALUATION DEVELOPMENT PRESENTATION IMPLEMENTATION
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Pre-Study - Preparation

« Agenda

» Study Site Selection

» Site Access and Logistics

 VE Study Team Selection

« Distribution of VE Documents
 Stakeholder and End User Participation
- Agendad Review and Revision

« Cost Model

FUNCTION

PPPPPPPPP N INFORMATION
9 o o ANALYSIS

(2]

&
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Pre-Study - Preparation

Cost Model (Pareto Sort or 80/20 Rule)

e 80% of the effects come from 20% of
the causes

e 80% of the cost come from 20% of the
line items

Vilfredo Pareto

PREPARATION INFORMATION :L;\INACL.I\-’ISOI: CREATIVITY EVALUATION DEVELOPMENT PRESENTATION IMPLEMENTATION

33
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Pre-Study - Preparation

Cost Model (Pareto Sort or 80/20 Rule)
Item Cost Percentage | Cumulative
Pavement Structural Section $ 15,141,000 32.3% 32.3%
Right of Way $ 15,050,000 32.1% 64.4%
Roadway Contingency S 4,147,500 8.9% 73.3%
Specialty Items S 2,632,500 5.6% 78.9%
Roadway Mobilization S 2,241,300 4.8% 83.7%
Traffic Items $ 2,113,900 4.5% 88.2%
Time-Related Overhead S 1,793,100 3.8% 92.0%
Drainage S 1,501,600 3.2% 95.2%
Earthwork S 743,200 1.6% 96.8%
Supplemental Work S 628,300 1.3% 98.2%
State Furnished S 574,400 1.2% 99.4%
Environmental S 280,700 0.6% 100.0%
Total Capital Outlay and Right-of-Way Costs, Current Year Cost $ 46,847,500
PREPARATION INFORMATION ';LIJNI'\IA(I:_.I;ISOI: CREATIVITY EVALUATION DEVELOPMENT PRESENTATION IMPLEMENTATION

L1 e i
9 T 4 {

b
“1/18
e ]
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Pre-Study - Preparation
Cost Model (Pareto Sort or 80/20 Rule)

Item Cost Percentage Cumulative
Acquisition, including Excess Land Purchases, Damages & Goodwill, Fees $15,000,000 32.0% 32.0%
Hot Mix Asphalt (Type A) $7,388,549 15.8% 47.8%
Roadway Contingency $4,147,500 8.9% 56.6%
Jointed Plain Concrete Pavement (JPCP) $3,326,192 7.1% 63.7%
Mobilization $2,241,290 4.8% 68.5%
Time-Related Overhead $1,793,100 3.8% 72.4%
Jointed Plain Concrete Pavement (JPCP RSC) $1,562,548 3.3% 75.7%
Replace Asphalt Concrete Surfacing 51,224,978 2.6% 78.3%
Class 2 Aggregate Base $876,360 1.9% 80.2%
PREPARATION INFORMATION FUNGRIDN CREATIVITY EVALUATION DEVELOPMENT
ANALYSIS
1) 28 2
AP

PRESENTATION

IMPLEMENTATION
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Information Phase

» Kickoff Meeting - Design Team Project Update

and Summary
« Project Summary
« Constraints
» Issues, Challenges, and Risks
« Cost and Schedule
« VE Study Focus Areas

 Optional Site Visit
 VE Team Q&A

PREPARATION INFORMATION FUNCTION CREATIVITY EVALUATION DEVELOPMENT PRESENTATION IMPLEMENTATION

ANALYSIS
@ :3 4

Q 13
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Function Analysis Phase

- Separates Value Engineering from Cost Cutting

« Functions expressed in two-word combinations of an active
verb and measurable noun

« Function Analysis must be 6.25% of agenda time (total hours
divided by 16)

« Random Function Identification for project and components
« Optional FAST Diagram
» ldentify functions of overall project and all key subcomponents

PREPARATION INFORMATION :L:“NACL-;[solgl CREATIVITY EVALUATION DEVELOPMENT PRESENTATION IMPLEMENTATION

D @
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Function Analysis Phase

Larry Miles — If we can’t get the material, we need
to find a different way to satisfy the function that

PREPARATION

INFORMATION

FUNCTION
ANALYSIS

CREATIVITY

EVALUATION

DEVELOPMENT

PRESENTATION

IMPLEMENTATION
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Function Analysis Phase
Random Function Identification

Lighting
_ Optimize
llluminate Improve ,
space visibilit [
y locations
FUNCTION
PREPARATION INFORMATION ANALYSIS CREATIVITY EVALUATION DEVELOPMENT PRESENTATION IMPLEMENTATION
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Function Analysis Phase
Function Analysis System Technique (FAST) Diagram

FAST Diagram L,

HOW? > | - < WHY? |
Lighting : :
Higher- Basic Secondary Secondary Secondary Secondary LOWEL-
Ord?r _'_ Function —  Function Function — Function Function s Ord?r
.. Function : : Function
. Optimize : :
llluminate Improve : :
space visibili i s |
ty locations '
\ : Secondary
i ey Function
z :
T} :
o o :
%/
FUNCTION
PREPARATION INFORMATION ANALYSIS CREATIVITY EVALUATION DEVELOPMENT PRESENTATION IMPLEMENTATION
o 2
- -] s . e 3
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Function Analysis Phase
Function Analysis System Technique (FAST) Diagram

FAST Diagram

ow? > xa

: Optimize
Improve 1 llluminate fbirh
isibili = space .
visibility i P (acatione
FUNCTION
PREPARATION INFORMATION AN ALVEIR CREATIVITY EVALUATION DEVELOPMENT PRESENTATION IMPLEMENTATION

&
3k
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Function Analysis Phase
Function Analysis System Technique (FAST) Diagram

e L
: <WHY?
e
Higher Order Function L T T I N S Many Secondary Function
Support Project Teams i ; Funding
‘ oy f Process
- improve = duce pokcy —— 1 ansfer POIIC
Basic Function : £ s 3 - . { -2 : Y
Streamline Administrative ‘ u L = i i
Process -)\3/ ’
FUNCTION
PREPARATION INFORMATION Al vas CREATIVITY EVALUATION DEVELOPMENT PRESENTATION IMPLEMENTATION

T )
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Creativity Phase (Brainstorming)

e Alternative solutions for
accomplishing functions

 No limit on number of ideas
 Qutside-the-box ideas are

encouraged
« Review risk matrix and cost |

mOdel Thomas Edison - “I have not failed. I've just
. NO JUDGEMENT OF |DEAS found 10,000 ways that won't work.”

ANALYSIS
(2]

G
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Evaluation Phase

 Evaluate the merits of all ideas
- Analyze advantages and disadvantages

- Filter large pool of ideas down to shortlist of the
best ideas

» Discuss all ideas individually or vote by category
- Midpoint review meeting

PREPARATION INFORMATION ;LI’\INACL-:[S?I: CREATIVITY EVALUATION DEVELOPMENT PRESENTATION IMPLEMENTATION
9 -

&
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Development Phase

- Remaining VE alternatives are distributed among
VE team members for development

- Elaborate on VE concept, develop narrative

- Develop images, sketches or graphics to support narrative
« Analyze cost impact

- Facilitator develops PowerPoint presentation
« Longest phase of the agenda

PREPARATION INFORMATION FUNCTION CREATIVITY EVALUATION DEVELOPMENT PRESENTATION IMPLEMENTATION

ANALYSIS

D @
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Presentation Phase

- VE Team shares their findings with the design team
 Questions from design team and stakeholders are

encouraged
PREPARATION INFORMATION ;‘L":\‘g::
9 23

Q 17

CREATIVITY

EVALUATION

DEVELOPMENT

PRESENTATION

IMPLEMENTATION
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Implementation Phase

Design team arrives at a consensus for each VE
alternative

« Accept

« Accept with Modifications

* Reject

« Hold for Further Consideration

PREPARATION INFORMATION ;Lll\lh:\(i.;ISoI: CREATIVITY EVALUATION DEVELOPMENT PRESENTATION

3 4
1

IMPLEMENTATION
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Virtual VE Studies

Benefits
» Virtual platforms are now commonplace
o Teams, Webex, GoToMeeting, etc.
o Miro, Mural
Schedule flexibility
Enables greater attendance
o Larger pool of SMEs
o Enables part-time participation
Reduces or eliminates travel expenses
Reduces reproduction cost

39



Virtual VE Studies
Generic Miro Board Template

PREPARATION
£

What are we studying?
Who is on the team?
When do we do it?

START
HERE!

INFORMATION

a

What do we know
about the
situation?
What do the facts
tell us?

VALUE METHODOLOGY
The Job Plan.

FUNCTION
ANALYSIS

CREATIVITY EVALUATION DEVELOPMENT PRESENTATION IMPLEMENTATION

What are the How else can we Which ideas will How will the What are the How do we
functions? perform the key best improve alternatives work? conclusions? integrate the
Why are they there? functions? value? How much will What do we accepted
Which are most they cost? recommend? alternatives?
important?

(6]

B v M ————

V

A

A0 LN\
LN

-

\ Creativity box is empty to start
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Virtual VE Studies
Project VE Study Miro Board Sample

\
N

suppan
Imma
Fragram

retention netting at ENGINEERED Temporary
supreme court FACADE »
ildi CONJAINMEN] protectlon Similar systems used on historic landmarks.
building. SYSTEMS USED netting at
ON HISTORIC ]
Note: should not LAHOMARKS TC coping

exceed five years -
time limiit

\

Condition
Facility
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SAVE International

SQV =

Adding Value. Enhancing ldeas.

https://www.value-eng.org/
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2026 Value Summit

SQ\,’E June 8-10, 2026
22 VALUE SUMMIT  Milwaukee, W1

« 200+ Attendees
« 10+ Countries
Represented

BREWING IDEAS « BUILDING VALUE

https://www.value-eng.org/page/2026ValueSummit
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Contact Information

contact me at:
John.Corcoran@vms-inc.com

John Corcoran, PE, CVS®, PMP

Senior Value Manager at Value Management Strategies, Inc.
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Questions?
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