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Review of What We Set Out to Accomplish –
Create a Future State Map to:
Eliminate waste

Overproduction
Waiting (time on hand)
Unnecessary transport or conveyance
Overprocessing or incorrect processing
Excess inventory
Unnecessary movement
Defects
Unused Employee Creativity
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Project Production Systems Laboratory - P2SL - UC Berkeley - http://p2sl.berkeley.edu/
California Healthcare Facilities Project
8th Meeting (VSM-8) - 14 January 2008



2

Review of Challenges to 
California Healthcare Projects

Review of Challenges to 
California Healthcare Projects

Very Complex 
Projects
Three or More Years 
From Design Start 
to Permit 
OSHPD Review
Changes in 
Technology
Limited Resources
Large Batch Process

Very Complex 
Projects
Three or More Years 
From Design Start 
to Permit 
OSHPD Review
Changes in 
Technology
Limited Resources
Large Batch Process

Ineffective Cost 
Control During 
Design
Poor Integration of 
Design and 
Construction 
Technology
Loss of Team 
Members
Poor Construction 
Phasing

Ineffective Cost 
Control During 
Design
Poor Integration of 
Design and 
Construction 
Technology
Loss of Team 
Members
Poor Construction 
Phasing

What Are We Trying To Achieve?What Are We Trying To Achieve?

Meet Program 
Requirements
Level the Design and 
Construction Work Flow
Create More Accurate 
Submittal Packages
Integrate Cost with 
Design to Manage in 
Real Time
Create a Baseline  
Starting Point for the 
Design Process
Deliver Only What “the 
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Integrated Throughout 
the Project Lifecycle
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Where Needed to Meet 
Program Requirements
Create a Process that 
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When Used Together 
with Other Lean Tools 
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Progress To DateProgress To Date

Workshop One - Focus and Results
Introduction of the Ideas and Intent of the 
workshops.
Hear from “Customers” what value is to them and 
what they are doing to improve today.

OSHPD, CHW, Sutter, St. Joseph, Kaiser
Break into four groups to map current state of 
each of the four Owners.
Cross functional teams pre-assigned.
Developed Initial Current State Maps
Team by Team report out of Progress and 
Lessons Learned
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Workshop Two - Focus and Results
Discussion and Identification of 8 Wastes
Completion of Current State Maps
Identification of Opportunities For Improvement 
based on Waste Identification During Current 
State Mapping Process
Completed Current State Maps
Identified over 200 areas of waste in existing 
process.
Shared results with all teams
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Workshop Three - Focus and Results
Discussion and Identification Future State 
Characteristics and Goals.
Identification of Near Term (future state) 
and Long Term (ideal state) opportunities.
Started work on both Future State and 
Ideal State Maps
Shared results with both teams
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Workshop Four - Focus and Results
Continued work on both Future State and 
Ideal State Maps and specific OFI areas.
Created a framework for continuing with 
this process upon completion of the five 
workshops. 
Shared results with all teams
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Progress To DateProgress To Date

Workshop Five - Focus and Results
Identified Actual Pilot Projects that will 
implement one or more process 
improvements from this workshop.
Reviewed the results of our waste priority 
survey.
Completed the framework for continuing 
with this process upon completion of the 
five workshops. 
Shared results with all teams
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Workshop Six –
Report out from participating pilot 
projects.
Teams highly focused on OSHPD Process
Update from OSHPD
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Progress To DateProgress To Date

Identified Near Term (future state) and Long 
Term (ideal state) opportunities
Developed initial Future State Map with specific 
focus on highest priority waste
Identified Five Pilot Projects that are in the 
process of implementing one or more process 
improvements
Completed the framework for continuing the 
development and implementation of the Future 
State process with guidance of P2SL and 
monitoring of pilot projects. 
Goal: Publish and make available to the design 
and construction community a future state 
framework map
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Future State Map FrameworkFuture State Map Framework
Discipline Month 1-1 Month 1-2 Month 1-3 Month 1-4 Month 2-1 Month 2-2 Month 2-3 Month 2-4 Month 3-1 Month 3-2 Month 3-3 Month 3-4 Month 4-1 Month 4-2 Month 4-3 Month 4-4

Owner, Row 1 Define standards, 
emergency operations, goals

Owner uses value stream mapping 
with end-user defined service 
model project definition.  Program, 
due diligence, market to value.

Secure board approvals, funding.  
Decide on project delivery method, 
i.e., integrated team, incentivize 
new behavior (A ll)

I dentify advisory ("users") 
groups.

Waste 05 - Entice entity into 
profession by high salaries / 
OK if high value to Owner 
"Better Fees"

Waste DD2 - User Group 
Meeting # 1 lessons in lean 
principles

Validate all stil l fits in 
business case.  Document 
lessons learned "D.L.L."

M &  P systems agreement
SD-2 early or late 
engagement of key A / E / 
CMGC / O party

SD-2 key stakeholders, i.e. 
O/A/CMGC make 
recommendations based on 
programat selected milestones.

Owner, Row 2
Owner facility standards 
defined

Establish change management 
process and priorit ies with assigned 
cost and schedule impacts based on 
time line.

Design team to provide 
needs, tied to critical path 
and sequence to help owner 
manage process.

SD-4 User group / input 
process - lack of project 
champion (results in 
avoidable changes)

Risk assessment - quality 
and quantity (key 
milestones)

Validate it still fits in B17 
case.  D.L.L.

Owner, Row 3
Input from lessons learned 
into program.

Develop cost risk model for 
Total Project Cost - 
continous update

confirm business case to 
cost model 

Owner, Row 4 Site selection approval
Identify scope specifics that 
require delayed 
confirmation

Architect, Row 1
Define floor-to-floor height 
and begin grid analysis

Preliminary building 
configuration / stories, plan 
dimensions

 
Identify accessibility issues.
Decide compliance 
approach.

SD4 Core team (O / A / CMGC) 
set gro rules w.r.t . decision dates of 
commitments, and core team 
enforces

SD2 - Develop project (18 lb.) 
schedule - shared by full team 
including OSHPD.  I ntegrated; 
owner decisions, design, OSHPD.

Waste DD 4 - Early owner 
input (arch).

Architect, Row 2 Begin BIM / 3D model 
(team)

Define schedule milestones Confrim/refine program 
space and codes

Exiting concepts complete - 
coordinate

Exiting / life safety design 
complete.

Occupancy design complete.
Waste DD4 - Early 
involvements / input from 
subcontractors (MEP).

Architect, Row 3 Develop concept plans and 
stacking diagrams.

Define entries, smoke 
compartments, verticals, 
stairs, suites, rated???

Confirm/refine adjacency 
plan

Confirm/refine site plan

Architect, Row 4
Last planner scheduling 
implemented with last 
responsible moment matrix

Building skin design sets 
defined

 Skin design set selected

OSHPD [+  DHS +  Local], Row 
1

      Geotechnical report accept  

OSHPD [+  DHS +  Local], Row 
2

    

OSHPD [+  DHS +  Local], Row 
3

  

OSHPD [+  DHS +  Local], Row 
4

  

Structural Engineer, Row 1 Begin BIM / 3D model 
(team)

    

Structural Engineer, Row 2 Structural system design sets 
defined

 Refine structural design sets Foundation criteria 
complete.

Structrual design set 
selected (gravity and lateral 
systems)

Structural Engineer, Row 3

Electrical Engineer, Row 1 Begin BIM / 3D model 
(team)

Major Electrical Design sets 
defined.

 

I dentify location/space 
requirements and approx 
weights of Major Electrical 
equipment for each design 
set

  

Coordinate room layouts, 
shaft sizes, and feeder 
routing with architect and 
other trades.

Design power system 
backbone (riser diagram).

Major elect design set select Develop site plan Prepare full spec (with 
electrical contractor)

In-house QC.

Electrical Engineer, Row 2

Calc system loads( Prerequisite: 
massing/stacking diagrams, site 
plan, program, emerg. operatns 
strategy)

   Design feeder routing.

Define generic spare, 
equipment weights, heat 
(for generatic equipment), 
fuel and exhaust.

Do short-circuit calcs.
Coordinate utility routings 
with mechanical.

Develop lighting fixture 
schedule

Electrical Engineer, Row 3
Establish contractor 
preferences

 
Util ity company 
submissions, get 
requirements

 

Technologh Consultant, Row 1
Major Tech Design sets 
defined.

Identify location/space 
requirements and approx 
weights of Major T 
equipment for each design 
set

Define low voltage systems, 
backbone.

Mechanical Engineer, Row 1 Begin BIM / 3D model 
(team)

Identify location/space 
requirements and approx 
weights of Major M/P 
equipment for each design 
set

 

Refine Equipment space 
sizing to team (X x X sf).  
Room size of equipment, 
weights.  # /sf on roof.

Coordinate room layouts, 
shaft sizes, and feeder 
routing with architect and 
other trades.

Shafrs and primary 
distribution set

Major mech design set 
select

In-house QC.

Mechanical Engineer, Row 2

Calc system loads 
(Prerequisite:  
massing/stacking diagrams, 
site plan, program)

 Motor sizes to electrical

A ll mechanical, plumbing, 
FS, spaces, equipment, 
verticals, backbone for each 
design set

Define generic spare, 
equipment weights, heat 
(for generatic equipment), 
fuel and exhaust.

Coordinate utility routings 
with electrical.

Complete calculations for 
building loads

OHSPD Mtg No. 1
Share lessons learned and develop work paln (whole 
team)• criteria, • goals, • rules of engagement, • cost 
management, • schedule, • program, • business strategy 
Framework:  •  Monthly meeting (with O, A, E, B/Mc), 
• flexibility, • breakouts (as needed), • early alignment with 
external plan check consultants be used?  Are they hired?  Right 
people at meetings.Input to basis of design - code interpretation - 
assign team - other resource - ACM IOR RCO. identify codes 
that will be used

OHSPD Mtg No. 2
Define Incremental packages. Define codes to be used. Clarify 
structural code issues. Oshpd to present review team members. 
identify AMC's, AHJ plan

OHSPD Mtg No. 3
Concept Development / Major systems (structural, etc.), 
planning, blocking and stacking, site issues, initial code input. 
Identify major AMC's. 

Reveiw and improve process.

OHSPD Mtg No. 4
Geotechnical report accept;Preliminary structural framing and 
foundation plan."K" OSHPD plan reviewOSHPD SET # 1 
(possibly) • system design criteria, • prelim life safety plan, 
• structural system -bay size, -foundation system, -lateral system 
(frame & locations)• program • site plans, main equipment room 
size, room names / functions / sizes / adjacencies• Ext. envelope 
defined• compliance, • ID increment approach

Present AMC's 
Reveiw and improve process

Create standard mapping format and criteria 
for use by all teams.
Continue to focus on eliminating identified 
waste streams through VSM process and 
PDCA.  Share results with P2SL.
Identify new innovations and experiments 
being carried out by the pilot projects. 
Document and Share results with P2SL.
Incorporate the Learning into the Future 
State Map and publish to community.
Visit other project teams to observe and 
learn from their efforts.

Create standard mapping format and criteria 
for use by all teams.
Continue to focus on eliminating identified 
waste streams through VSM process and 
PDCA.  Share results with P2SL.
Identify new innovations and experiments 
being carried out by the pilot projects. 
Document and Share results with P2SL.
Incorporate the Learning into the Future 
State Map and publish to community.
Visit other project teams to observe and 
learn from their efforts.

Next StepsNext Steps
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P2SL needs your help to continue!
What is the benefit to the AEC and 
Healthcare industry of this work?
Can we raise enough money to fund a 
part or full time research student to 
help propel this initiative to achieve 
more rapid results?
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What is the benefit to the AEC and 
Healthcare industry of this work?
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part or full time research student to 
help propel this initiative to achieve 
more rapid results?

How?How?
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