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In the Beginning…
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Why Did San Diego Community College District Start Its 
Lean Journey?
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What our team heard?

You want us to 
do what???
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Let’s Think!!!
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Current 
State
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Current 
State

Future 
State
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Current State
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LEED & 
LCCA

LEAN

BIM

How to Get a Better Project…
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Use Design-Build to Foster Lean Behaviors
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Lean Fundamentals



From: Teicholz (2013) ©2015 Umstot Project and Facilities Solutions, LLC 

Non-Farm 

Construction

Constant $ of Contracts/Labor Hours per Hourly Worker



Construction Labor Waste in the U.S.

Current Manufacturing

Waste 26%Support Activity 12%

Current Construction

Waste 57%Support Activity 33%

Value Added 10%

Source:  Construction Industry Institute

Value Added 62%
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What is Lean Construction?
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Lean Construction is a production 
management-based approach to project 
delivery to maximize value and minimize 
waste.  - Lean Construction Institute



Lean Philosophies

Value 
• Value is defined by the owner 

• Value is not cost

•Define customer value 

•Identify and remove waste 

•Innovate and perfect
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The Eight Wastes as Defined by Toyota (and Liker)

1. Overproduction

2. Waiting

3. Unnecessary transport

4. Over-processing

5. Excess inventory

6. Unnecessary movement

7. Defects

8. Unused employee creativity
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Cartoon By: JC Gatlin
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Typical Types of Design Waste:

• Iterative Design
• Rework
• Lack of Coordination Between Disciplines
• Inefficient work flow
• Over design of systems (diversity and factors of 

safety)
• Poor design that generates waste during construction
• Designing over allowable budget
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Typical Types of Construction Waste:

• Rework
• Requests for Information
• Change orders
• Inadequate Resources
• Inefficient work flow
• Workarounds
• Multiple handling of material
• Excess material
• Waiting on supplies
• Waiting on another trade
• Safety losses
• Improper sequencing of work
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https://www.gov.uk/government/uploads/

system/uploads/attachment_data/file/210

099/bis-13-955-construction-2025-

industrial-strategy.pdf

UK Construction 2025 Goals
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UK Construction 2025 Goals
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UK BIM Goals



Source: McGraw-Hill SmartMarket
Report (2013)

Perceptions of Efficiency in Our Industry
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2-Second Lean (A Guide)

“Fix What Bugs 
You” – Paul Akers
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Who is Going Lean?
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http://www.leanconstruction.org/training/lean-project-delivery-guide/
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San Diego CCD Lean Practices



Mesa College

San Diego Community College District (SDCCD)

Overview

The Second Largest Community College 
District in California – Serving 130,000 
students

Sixth Largest in Nation

Three Colleges - City, Mesa and Miramar

Six Continuing Education Campuses

$1.555 B Locally Approved Capital Bonds

City College Miramar College Continuing Education



Total Cost of Ownership

 50-year design life

 100,000 square foot classroom building

Design and construction cost - $30 million

 Capital Renewal:  2% of current replacement value                               
(APPA benchmark)

O&M Budget $5.69/square foot

 Inflation: 3%
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Total Cost of Ownership

53%

36%

11%

Total Cost of Ownership

Save 5% in Cap. Renewal 

Save 10% in O&M

Savings

D&C:  $30M Total NPV

Cap. R.: $101M $  5M $1.1M

O&M: $149M $15M $3.4M

Total: $280M $20M $4.4M
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Early (and continued) Attitudes Toward Lean

 We’ve tried that.

 We already do that.

 We don’t need it.

 It won’t work here.

 We don’t build cars.

 We’re different.

 The other guy needs it, not me.

 We’re doing well, so why change?

Credit: Lean Construction Institute
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1. Target Value Design
2. A3 Problem Solving and Reporting
3. Set-Based Design
4. Value Stream Mapping
5. Building Information Modeling (BIM)
6. The Last Planner™ System

Use of Lean Tools in Capital Project Delivery
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Defining Values for SDCCD

• Enhance the student experience

• Flexibility in design to accommodate future changes in 
pedagogy

• Lower total cost of ownership

• Highly energy efficient buildings

• Reduce maintenance and operations costs

• Meet or exceed sustainability objectives
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Value-Waste Nexus

• How to create value within fixed monetary constraints?

• Eliminate waste

• Enhance value with the savings from waste reduction
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Public Owner Benefits

Reduced 
Waste in 
Project 
Delivery

Sustainable 
Buildings

Reduced 
Total Cost 

of 
Ownership

Enhanced 
Value
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How to get there?
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Design-Build Using Target Costing
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 Space Programming

 Space Efficiency

 Targeted Cost

Per Sq. Ft.

Target Costing - Project Budget Development
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Target Value

Value 
Definition

BIM

Lean

Set-Based 
Design

LCCA

Concurrent 
Estimating

Keys to Target Value
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A3 Problem Solving – HVAC Design
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A3 Problem Solving – Structural System Design
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http://public.sdccdprops-n.com/Design/SDCCD%20-
%20Building%20Design%20Standards/SDCCD%20BIM%20Standards%20Version%202.pdf ©2015 Umstot Project & Facilities Solutions, LLC

http://public.sdccdprops-n.com/Design/SDCCD - Building Design Standards/SDCCD BIM Standards Version 2.pdf


Which Design Would You Want?
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Is Critical Path Method Scheduling Obsolete?
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Schedule Performance

• SDCCD Experience:                                                                        
34 Major Projects with CPM Scheduling                                  
4 (12%) finished on time

• UC System Experience in past 10 years:  More than 30% 
of projects delayed by more than 90 days

• Research by Glenn Ballard and Greg Howell indicated 
only 54% of planned weekly activities get completed on 
average.

• Last Planner® pull system – a better way                
(typically 80-90% percent promises kept)
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Last Planner® System 
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1. Master Scheduling – setting milestones
2. Phase (Pull) Planning – specifying handoffs
3. Make Work Ready Planning – 6 week look-ahead
4. Weekly Work Planning
5. Learning - Measure Percent Promises Complete, 

conduct root cause analysis and act on reasons for failure 
to keep promises

5 Major Elements of System

Who are the Last Planners?
The foremen and superintendents



Last Planner® System Principles 
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1.All plans are forecasts and all forecasts are wrong.  The longer 
the forecast the more wrong it is.  The more detailed the 
forecast, the more wrong it is.

2.Plan in greater detail as you get closer to doing the work.
3.Produce plans collaboratively with those who will do the 

work.
4.Reveal and remove constraints on planned tasks as a team.
5.Make reliable promises.
6.Learn from breakdowns.
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Source:  Adrian Smith (2011)





Pull Planning

“Start with the end in mind.” – Steven Covey
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Pull Planning Activities
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Milestone Planning Design Phase
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Pull Planning – 6 Week Lookahead
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Pull Planning – 6 Week Lookahead
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Pull Planning – 6 Week Lookahead
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Pull Planning – 6 Week Lookahead
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© 2015 Umstot Project and Facilities Solutions, LLC 

https://www.youtube.com/watch?v=i4VAyKjMMYg

https://www.youtube.com/watch?v=i4VAyKjMMYg


San Diego CCD Metrics Discussion
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Wouldn't It Be Nice If You Could...

Average Savings of $900,000 on each of 15 projects

Reduce Average Schedule Delay by 56 days

Enhance Sustainability Objectives by 44%

Reduce Facilities Maintenance Costs by 53%
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By the Numbers – The Database

35 
COMPLETED 

PROJECTS

US$584M 
CONTRACT 

VALUE

8000 
CHANGE 
ORDERS
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Change Order Analysis

•7.73% Total COs

•2.99% E&O COs
Pre-Lean

•4.43% Total COs

•1.88% E&O COs
Post-Lean
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Interesting Finding

Without  Lean: 
E&O 33% of COs

With Lean:  
E&O 36% of COs
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Who is on Time?

Pre-
Lean

•1/19 (5%)

Post-
Lean

•3/15 (20%)
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Average Delay  (All Contract Types)

Lean w/ BIM:   25 days (n=8)

Pre-Lean w/o BIM:   80 days (n=12)

San Diego CCD Schedule Impacts –
Lean (with BIM) vs. No Lean or BIM (20 projects)
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Target Costing

11 Projects

Avg. Value:

US$21.8M

83% Met Target Cost;  Avg. 7% Below 
Target Cost
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Target Value Design

• Six projects evaluated
• Range of GMP: $4,707,408 to 

$50,423,353
• Average: $21,768,648
• 5/6 (83%) met target budget
• Averaged 7% under target budget
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Target Value Design – Root Cause Analysis

• Lack of contemporaneous 
estimating and exclusion of 
specialty trades from early 
participation in project 
resulted in project 
exceeding target budget

• Counter measure:  All 
subsequent projects 
required presentation of 
budget first
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Potential Sustainability Features

• Higher building energy efficiency

• Extensive use of daylighting

• Use of natural ventilation tied to EMS

• Reduced water consumption

• Use of reclaimed water for irrigation, flushing

• Solid flooring without need for stripping and waxing
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Sustainability as a Core Value
LEED Gold Projects

Direct Contract with Architect

Post-Lean

Target Value Design
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Value as Reduced Maintenance Costs

$3.93/sq.ft.

$1.91

$1.73

$1.46

83

Over 4 
Years
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US$34.6 Million of Waste Eliminated 

US$13.6M Total Savings in 
Reduced COs

US$7.7M Total Savings To 
Date with TVD

US$13.3M Total Savings 
over 3 Years in 

Maintenance Costs
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Questions?

David Umstot, PE, CEM
Umstot Project & Facilities Solutions, LLC
2015 President, DBIA Western Pacific Region

david.umstot@umstotsolutions.com
619.201.8483 (O)
www.umstotsolutions.com
www.realignment.solutions
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