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Formal Value 
Engineering

Who are we?

What is Value Engineering?

Why perform VE project reviews?

What are the expected results?

How is it done?

When should VE be performed?

Where has VE been applied?



Who? - John Eblen



Who? - John Eblen
How did I get into VE?
• VE workshops for Atchafalaya Basin 

Construction Project as PM
• Charenton Floodgate VE
• Atchafalaya Basin Programmatic VE
• W124 Levee lift VE

• 2016 offered asst DVO as PM
• VE Prospect class (VMF 1)
• VE Management Course
• SAVE Conference 2016

• 2018 selected DVO MVN 1st year....
• BUDMAT VE internal to USACE
• Carrolton FW VE
• Old River Gantry Crane VE
• Southwest Coastal Louisiana VE



Who? - John Eblen

Favorite VE Story?
• West Shore Lake Pontchartrain

• Hurricane Storm Risk Reduction (HSDRRS)

• # of contracts, different scope: VE 
strategy – 3 VE studies

• St. James Parish
• Pump Stations
• Levees & Floodwalls

• Spring 2020 - COVID

• All Virtual Workshops
• Beginning of May 2020 
• End of May 2020
• July 2020



Who? - Al Adelgren
• Colorado native
• Over 40 years total professional experience

• Design Engineering & Construction Management
• Facilities Operations & Management

• Licensed Professional Engineer (Mechanical)
• Certified Value Specialist (1994; Life 2007), SAVE International (USA)
• Professional in Value Management, Institute of Value Management (UK)
• Over 33 years VE experience

• 450 value improvement efforts – construction and business systems
• Reviewed over $36 billion capital construction projects
• Identified nearly $6 billion project value improvement opportunities

• SAVE International
• Member since 1992
• Director Honors & Awards, College Relations and Certification Board member
• Current Vice President / President Elect



VE - How did I get here!? - Al Adelgren 

Flight Simulator Complex, 
Fliegerhorst Kaserne, Feb ‘88
• Multiple platform rotary wing 

aircraft flight simulators
• Post HVAC systems restoration 

O&M support
• Contractor convinced Bauamt to 

accept VECPs… bad idea!
• Cooling systems failure
• Heating systems compromised

• Fliegerhorst BRAC’d
reverted to HN in ’94



VE - How did I get here!? - Al Adelgren 

Nuclear Decontamination Laundry, 
DOE Hanford Site, Late ‘91
• Nuclear PPE clothing laundry

• Cotton coveralls, underwear, etc.
• M&P design lead

• Multiple stage HEPA air filtration
• Waste water recovery and transfer

• Most VE proposals were 
applicable to commercial / 
industrial laundries (i.e., recycle 
water, reclaim heated air, etc.)

• VE process demonstrated 
alternative idea creation



Who? - Al Adelgren

Wildest VE Story?
• Kabul, Afghanistan – Feb ’12
• Double project workshop –

battalion size compounds
• Delayed 2-days due to weather

• Third Dubai hotel was a brothel?
• Major protests on arrival
• Mob attacked compound

• Multiple casualties
• Fuel truck exploded opposite 

side of wall from offices



Who? - Al Adelgren

Favorite VE Story?
• Los Lunas, NM – Sep ’22
• New E-W roadway – interstate 

connection and river crossing
• Funding constraints

• $226 Mil budget; $100 Mil funded
• Planned is sequential phases
• VE reconfigured for end-to-end

• Full width river crossing
• Widen roadway in phases
• $130 Mil post VE configuration



Who? - Al Adelgren

Favorite VE Story?
• DPTA, Poland – Feb ’16
• Contractor led design-build
• 42 small projects

• Live firing range improvements
• Maintenance shops & warehouse
• Tank road repair, drainage culvert
• 24 months POP

• Significant work restrictions
• Reconfigured as pre-fab to avoid 

weather and regulatory issues
• Contract completed 1-year early



What is Value Engineering?



What is Value?

What is Function?



What? - Value Engineering History

• Concept originated during WWII as a systematic approach to handling material 
shortages by Larry Miles – General Electric

• 1957, Navy's Bureau of Ship Building established first formal VE activity

• 1959, Added to the ASPR (forerunner of today's FAR)

• 1963, DoD established program (DoD Handbook H111)

• 1964, USACE issues ER 11-1-21, Value Engineering

• 1988, OMB Circular A-131 issued

• 1993, OMB Circular A-131 mandated use of VE by all agencies

• 1996, National Defense Authorization Act of FY1996 (P.L. 104-106, Sec. 4306), "Each 
Executive Agency shall establish and maintain cost-effective value engineering 
procedures and processes.



What? - Recent USACE Timeline



Why? – USACE VE Statutory & Regulatory Req'ts



How? – USACE VE Policy/Guidance
▪ Engineer Regulation 11-1-321, Army 

Programs, Value Engineering

▪ Engineer Pamphlets
‒ functional, instructional, or procedural 

guidance needed to implement programs 
or systems directed in regulations†

▪ COVE Policy Letters
‒ Immediate information
‒ Policy changes between ER, EP updates



How? – Value Management Plan (VMP)
        Screening & Strategy Selection



What? - VE Expected Results

• Formal VE is NOT:
• Cost cutting
• Scope reduction
• Design QC Review

• Formal VE is:
• Systematic review of a subject process, product or project
• Intended to improve project net value

• What is Value?
• Ratio of Function vs Resources

or Benefit (Worth) vs Cost



What? – Expected Results
Improve Performance While 
Meeting Project Budget
• B = Benefits/Function
• C = Cost/Resources

* Balance between change in 
Performance (Benefits) and Cost 
must be favorable

21



What? - VE Expected Results

• Independent validation of overall design approach
• Identification of potential value improvement opportunities

• Cost avoidance changes, initial construction cost savings
• Life cycle cost avoidance, system(s) revisions or equipment changes that 

can reduce long term expenditures
• Cost additive project betterments, i.e., project scope enhancements

• Listing of design suggestions / quality review items
• Points of noted concern
• Potential enhancements not investigated due to time constraints

• Results may vary by project, timing, facilitator and value team



When? - VE Timing

• Planning begins at AE SOW 
requirements definition

• Typically, VE concurrent with 
35% design review



When? - VE Timing

• Typical VE workshop planning
• Planning / pre-workshop

• Confirm project scope, start date
• Kick-off conference
• Distribute project documents

• Workshop 
• 3-days min; 5-days typical
• At / near project site preferred

• Post-workshop 
• Draft VE Report
• Consensus conference will all project 

stakeholders and DOR
• Final VE report with dispositions

Activity Duration

Planning / Preparation (35% Design)

VE Kick-off Conference 1 week

VE Workshop 1 week

Draft VE Report ~1-2 weeks

Consensus Conference ~1 week

Final VE Report ~1 week

Total duration ~5-6 weeks

VE review typically coincides 
with design review period.



When? - VE Timing

Introduction to Value Engineering 25

Cost of 

making changes

Best Opportunity 

for Improvement

Time

High Ability to 

make changes

Degree of

Change

Low

Planning Design Construction

Or maybe:    Find Problem                  Develop Solution                                     Implementation



When? - Value Job Plan - Applications

• Versatile approach, many different applications
• Management systems – Business Process Improvement / Reengineering
• Master planning – Value Planning Charrettes
• Design initiation (10%) – Value Based Design Charrettes
• Conceptual design (35%) – Traditional VE/VM
• Detailed design (65%) – Scope confirmation / design validation
• Constructability review (95%) – Can project be built as designed?
• OAEC Partnering
• During construction – Project schedule recovery
• During operations – Process Optimization / Value Enhancement



How? – Overview of VE Process

27

Planning
•Organize VE Team
•Gather, distribute 

documents
•Prepare models

Information
•Understand
•Identify

Function 
Analysis
•Deepen 

Understanding
•Support Creativity

Creative
•Generate Ideas
•Quantity, Not 

Quality

Evaluation
•Screen Ideas
•Assignments

Development
•Convey Rationale 

for Change
•Details to Aid 

Decision

Presentation
•Document Results
•Sell Change

Implementation
•Validate proposal
•Revise design
•Update costs

Post-Workshop Activities
• Prepare Reports

• Evaluate and Decide Disposition of 

Recommendations

• Document Outcomes 

Pre-Workshop Activities
• Organize for Workshop

• Review Documents

• Prepare Models



How? - Overview of VE - Value Job Plan

• Systematic, phased approach to project review
• Planning Phase
• Information Phase
• Function Analysis Phase
• Creative Phase
• Evaluation Phase
• Development Phase
• Presentation Phase
• Implementation Phase

VE Workshop Phases



How? - Value Job Plan – Planning Phase

Planning Phase (Pre-Workshop)
• Organize workshop
• Stakeholder involvement?
• Schedule venue / location

• Near project site?
• Near GVT offices?
• Consultant offices?

• Distribute project documents
• Drawings
• Design Analysis
• Cost Estimate(s)

• Prepare models (i.e., Pareto)

• Select VE team members
• Architect?
• Structural?
• Civil / Drainage?
• Environmental?
• Mechanical / HVAC?
• Plumbing?
• Fire Protection?
• Electrical?
• Communications?

• Review project documents



How? – Planning / Information Phase

Pareto Cost Model

Introduction to Value Engineering 30
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How? - Value Job Plan – Information Phase

Information Phase (Workshop)
• Project Stakeholders, End Users 

and DOR brief VE Team
• Project objectives
• Design approach
• Design constraints
• Absolute, must have features
• Project costs DD1391 PA vs CWE
• Construction start
• Period of performance

• Consider project risks (i.e., cost, 
schedule, scope / mission, etc.)



How? - Value Job Plan – Function Analysis

Purpose
• Deepen the understanding of the 

problem to be solved
• Promote discussion and 

information gathering
• Support the process of creativity
• Avoid confusion and 

combination of functions
• Permit people with different 

technical backgrounds to 
effectively interact

Method
• Break down into elements:

• Function defined by “Active Verb” + 
“Measurable Noun” pair
(i.e., Support Load)

• Logical connections
• How, Why, When?

• Questions – “What …”
• does it do?
• must it do?
• is its purpose?
• is its value?



How? - Value Job Plan – Function Analysis

How? Why?
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FAST Diagram – Dormitory Renovation
How? Why?

FAST Diagram
BQ492 Repair and Restore – Subbase New London
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How? Why?

FAST Diagram
BQ492 Repair and Restore – Subbase New London

Design Objectives Project GoalsAll-Time Functions

P
ro

je
ct

 S
co

p
e 

Li
n

e

Retain 
Sailors

Train 
Personnel

Increase 
Compliance

House 
Personnel

Equip 
Personnel

Control 
Access

Protect 
Personnel

Protect 
Assets

Improve 
Operability

Reduce 
Maintenance

Lower 
Operational Costs

Increase 
Longevity

Increase 
Reliability

Mitigate 
Mold

Enhance 
Durability

Increase 
Quality of Life

Meet Applicable 
UFC Requirements

Modernize 
SystemsImprove 

Egress

Suppress 
Fires

Detect 
Conditions

Annunciate 
Conditions

Control 
Ventilation

Replace 
Handrails

Prevent 
Regrowth Pressurize 

Building

Seal Leaks

B

Meet 
DD1391

Maintain 
Housing Needs

Enhance 
Safety

Refurbish 
Stair Treads

Remove 
Mold

A

Scope of Project & Review Study



How? – Function Analysis Phase

Introduction to Value Engineering 35

“Mind tuning is an essential 
step in problem solving.”

Lawrence D. Miles

“Form follows function.”
Louis Sullivan, Architect



How?  Value Job Plan – Creative Phase

Creative Phase (Workshop)
• Value targets

• Selected from function model(s)
• Additional VE Team defined 

categories

• No constraints during 
brainstorming

• Every idea is good!
• No criticism / negativity!

• Large quantity of creative ideas 
is desired



How? – Creative Phase

Introduction to Value Engineering 37

“Imagination is more important 
than knowledge. Knowledge is 
limited. Imagination encircles 

the world.”

“Creativity is 
intelligence having fun.”

Albert Einstein, Physicist



How?  Value Job Plan - Phases

Evaluation Analysis (Workshop)
• Constraints return
• Alternative ideas considered vs 

VE Team defined evaluation 
criteria, such as:

• Cost (initial and life cycle)
• Technical
• Stakeholder / User

acceptance
• Regulatory (i.e., UFC, 

Host Nation)

• Alternative ideas are sorted
• Value Proposal?

• Cost avoidance
• Project betterments

• Quality Review Item?
• Estimate Correction?



How?  Value Job Plan - Phases

Development Phase (Workshop)
• Flesh out selected ideas into 

viable concepts
• Narrative descriptions
• Advantages vs Disadvantages
• Sketches
• Simple calculations
• ROM cost estimate
• ROM life cycle cost analysis

• Individual team members 
prepare proposals with 
support as needed



How?  Value Job Plan - Phases

Presentation Phase (Workshop)
• VE Team out-brief to project 

stakeholders, DOR team
• Prepare Draft and Final reports
• Consensus / Implementation 

conference
• DVO records result in USACE 

Value Engineering Reporting 
System (VERS)



How?  Value Job Plan - Phases

Implementation Phase (Post -Workshop)
• DOR incorporates accepted 

Value Proposals into design
• DVO tracks implementation, 

updates VERS database



What? - VE Review Results



What? USACE VE Review Performance Metrics



What? USACE VCoP Support System



Formal Value Engineering
• Questions?
• Comments?

CONTACTS:
John Eblen, PLA, VMA
USACE | Europe District
+49 172 1512925
john.l.eblen@usace.army.mil

Al Adelgren, PE, CVS-Life, PVM, FIVM
Crawford Consulting Services
+1 970.260.0124
aadelgren@crawfordcs.com

2/23/2016 VM Project Recovery 45
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Additional Slides
There’s more to the story.



Another VM Story

Construction Schedule Recovery



VM Construction Project Schedule Recovery

Yet Another Old VE Guy Story
• USAFA, Colorado, Oct ‘13
• Center for Character and 

Leadership Development
• Polaris Hall
• Located on historic district mall, 

near Academy Chapel
• Blended MILCON & USAFA 

Alumni Association funding
• Office of SecAF involvement

• VE/VM applied to create a 
schedule recovery plan



VM Construction Project Schedule Recovery

• Situation:
• Very high-profile structure

• Iconic design; complex form
• Historic district location
• Adjacent iconic structure

• Joint venture contract
• Underperforming subcontractor
• Owner driven scope changes
• Differing conditions
• Open procurements

• Unique, complex fabrication

• Recovery Plan:
• Resequence schedule
• Procurement plan

• Source and vet vendors
• Alternates to existing
• Open procurements

• Reallocate work scopes
• Change management plan

• Owner driven changes
• Subcontractor issues

50



VM Construction Project Schedule Recovery

• Success Factors
• Executive level commitment

• VM Job Plan Rules
• Senior level review team
• Minimum 3-days format

• Recognition of issues
• Who owns what problem?

• Owner / contractor engagement
• Positive, open dialogue

• Target Outputs
• Organized approach

• VM Job Plan derived
• Prioritized corrective action plan

• Immediate impacts?
• Contractor vs Owner actions

• Team Building!
• Contractor - Owner
• Contractor internal

51



Another VM Story

Additional Report Examples



Additional Report & VERS Examples


	Slide 1: Formal Value Engineering
	Slide 2: Value Engineering It’s Not What You Think It Is
	Slide 3: Formal Value Engineering
	Slide 4: Who? - John Eblen
	Slide 5: Who? - John Eblen
	Slide 6: Who? - John Eblen
	Slide 7: Who? - Al Adelgren
	Slide 8: VE - How did I get here!? - Al Adelgren 
	Slide 9: VE - How did I get here!? - Al Adelgren 
	Slide 10: Who? - Al Adelgren
	Slide 11: Who? - Al Adelgren
	Slide 12: Who? - Al Adelgren
	Slide 13: What is Value Engineering?
	Slide 14: What is Value?
	Slide 15: What? - Value Engineering History
	Slide 16: What? - Recent USACE Timeline
	Slide 17: Why? – USACE VE Statutory & Regulatory Req'ts
	Slide 18: How? – USACE VE Policy/Guidance
	Slide 19: How? – Value Management Plan (VMP)                  Screening & Strategy Selection
	Slide 20: What? - VE Expected Results
	Slide 21: What? – Expected Results
	Slide 22: What? - VE Expected Results
	Slide 23: When? - VE Timing
	Slide 24: When? - VE Timing
	Slide 25: When? - VE Timing
	Slide 26: When? - Value Job Plan - Applications
	Slide 27: How? – Overview of VE Process
	Slide 28: How? - Overview of VE - Value Job Plan
	Slide 29: How? - Value Job Plan – Planning Phase
	Slide 30: How? – Planning / Information Phase
	Slide 31: How? - Value Job Plan – Information Phase
	Slide 32: How? - Value Job Plan – Function Analysis
	Slide 33: How? - Value Job Plan – Function Analysis
	Slide 34: FAST Diagram – Dormitory Renovation
	Slide 35: How? – Function Analysis Phase
	Slide 36: How?  Value Job Plan – Creative Phase
	Slide 37: How? – Creative Phase
	Slide 38: How?  Value Job Plan - Phases
	Slide 39: How?  Value Job Plan - Phases
	Slide 40: How?  Value Job Plan - Phases
	Slide 41: How?  Value Job Plan - Phases
	Slide 42: What? - VE Review Results
	Slide 43: What? USACE VE Review Performance Metrics
	Slide 44: What? USACE VCoP Support System
	Slide 45: Formal Value Engineering
	Slide 46: Additional Slides
	Slide 48: Another VM Story  Construction Schedule Recovery
	Slide 49: VM Construction Project Schedule Recovery
	Slide 50: VM Construction Project Schedule Recovery
	Slide 51: VM Construction Project Schedule Recovery
	Slide 52: Another VM Story  Additional Report Examples
	Slide 53: Additional Report & VERS Examples

