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The State of the Ambulatory System, Center for Health Design, Vermeulens 
 the pandemic has resulted in the 10x increase in on‐demand healthcare services 
 e-visits and telemedicine have drastically expanded in the past year 
 protocols taken by healthcare facilities included differing non-essential ambulatory care and consolidating specific clinic 

locations 
 future ambulatory benefits can be derived by re-optimizing the access and efficiency of the facilities 

State of Lumber, Vermeulens 
 timber costs have been very volatile due to surging demand and supply chain disruptions 
 the growth of forests throughout North America allows for significant carbon capture and low-cost construction materials 
 the non-residential design will accelerate timber adoption and technologies 
 forest reserves are much larger than current demand; Home and Wood prices will spur rapid growth in supply 
 the growth of forests can offset liquid fuel transportation emissions, medium-term 
 urban canopy can comprise a significant share of forest cover 
 wood fuels can comprise a significant share of power generation 

Economic Update, Vermeulens 
 10% increase in GDP for Q1 2021 
 USD continues to decline while commodities continue to rise 
 anticipating rapid inflation soon 
 construction employment is still down by 300,000 jobs since last February 
 most of the US and Canada is currently in a contracting construction market 
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Logistics

• Please keep camera function off

• Interim questions and comments via chat

• Publish Slide Deck & Audio

• Summary Report & Video

• Next session  Monthly – February 2nd



The Built Environment Network is…

The Center for Health 
Design’s premier collegial 
network of executive‐level 
facilities professionals who 
are dedicated to improving 

safety, quality, and 
sustainability in healthcare. 
Learn and connect with 
industry leaders by 
participating in open, 

strategic discussions that will 
set a direction for the future 
of the built environment. 



Internal focus

relationships

knowledge 
transfer

organization 
takes action

begin to 
influence others

catalyst/connector

share knowledge opinion leaders

expert body

External focus

TIME

GROUND RULES
Managed Chaos, Intellectual Ping-Pong
Don’t Pile On (No Dog Pile, Snowballing)
Quaker Approach, Listening is Key
Stand Up When Needed
Don’t Get Feelings Hurt
Test Where we Are, Reflect as a Group
Be Confidential if Asked

Value Proposition



Total Benefit – Health Networks 

Health Care comprises 18% of the 
North American economy
A 50% improvement in the sector 
is easily achieved through 

Health Outcomes
Access
Communication
Diversity
Blue and Green Infrastructure
Education
Mobility
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Vision Mission Values

Ambulatory Re‐Optimization Plan 

Vision – improve response and conserve resources through integrated and 
distributed models

Mission ‐ consolidate footprint, implement and expand telehealth, identify 
impact and benefits of virtual care 

Outcome ‐ significant benefits for access to care, improved patient experience, 
staff and provider wellbeing, and reduced operational expenses to the health 
system
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Vision Mission Values

Patient needs at the center of planning efforts
Convenient access sites, stabilize clinics
Optimal patient flow
Comprehensive service, patient as partner
Population health

Consistent clinical experience, ancillary services
Unify educational programs
Standardize metrics, hours of operation
Optimize provider office space
Strategic plan, market strategies

Increase facility utilization
Unify scheduling, services
Consolidate programs to highest and best use
Eliminate redundancy



Phase 1

Phase 2

Master Plan Utilization



Phase 1

Phase 2



Phase 1

Phase 2

Distributed Model



Phase 1

Phase 2

Master Plan Utilization



Master Plan Utilization



Pandemic Response



Total Benefit – Ambulatory (health outcomes excluded)

Patient convenience, distributed model
Telehealth
Optimal hours of operation
Market strategy and awareness

Optimal patient flow
Unified provider scheduling and ancillary services
Operating expenses

Provider and staff wellbeing
Consistent experience
Patient as partner
Strategic plan for population health and community‐based service needs

Align care models and clinical space
Reduce duplication
Minimize redundancy and operational cost
Standardize office space in clinical care

Space
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Vision Mission Values

Administrative Re‐Optimization Plan

Vision – improve work environment and conserve resources through hybrid 
virtual and real spaces

Mission ‐ reorganize and consolidate footprint, implement and facilitate work 
from home, working analysis of this change 

Outcome – model future administrative space for health systems



Phase 1

Phase 2

Re-use

Utilization

Master Plan Utilization - Admin



Phase 1

Phase 2

Listen Learn Unify



Phase 1

Phase 2

Listen Learn Unify



Phase 1

Phase 2

Consolidation



Phase 1

Phase 2

Consolidation



2,741 staff @ $3,600/year = 10M

2,741 staff @ $2,600/year = 7M

2741staff x 450hours @ $50/hour = 62M



Total Benefit – Administrative Office

Reduce from 266 to 116 square foot per staff
Headquarters and office brought together on campus
Parking, grocery, restaurant, retail amenities on campus
Commons building and site

Efficiency Consolidate from 14 to 4 buildings
Utilization of amenity space
Mileage reduces 5,000 average miles per staff per year
Parking reduce $800 to $1,700 per staff per year

Unify brand and workflows
Support virtual business platforms
Learn and play brought on campus
Sense of place and space
Listen to staff before determining workspace

Space/
Access

Wellness

Mobility
Commuting to/from/between work reduces from 480‐720 hours per year per staff 
to 100‐200 hour per staff per year
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Total Benefit – Mass Timber 

Forest growth can offset liquid 
fuel transportation emissions 
medium term
ICI timber/stick construction can 
grow to equal residential
Urban canopy can comprise a 
significant share of forest cover
Wood fuels can comprise a 
significant share of power 
generation
Mass timber reduces finish cost



1986 Total Stock
46,800 million m³

Net Growth Target 1,470M m3
Removal Target 1,000M m3
Net 470/46,800M m3 = 1% per year
1 mtn CO2 captured per m3 wood
1,550M mtn gas/diesel emissions



Biofuels
Carbon Capture
Fuel Switching
Conservation
Green Infrastructure
Access Ability
Building Right Size
Land Diversity
Local Sources20

15
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Carbon Capture
Conservation
Land Diversity
Local Sources

Room to grow
Affordability
Aesthetic appeal
Urban forest canopy
Uses existing topography
Increased utilization
Restores old growth
Increased area for new growth



25% Urban Canopy
20k people/mile2

80% Urban Canopy
4k people/mile2

New Urban Canopy

US Population



1 pound of agricultural residue (varying moist.) = 4,300 to 7,300 Btu
1 ton = 6000x2000 = 12m btu

300M tn x 12M btu/tn = 3.6 Q btu



A Better Built Environment through Measured Value

216 Tg C (864 M m3) net growth

620 Tg C decomposition
100 Tg C stream to biomass fuel

114 Tg C (456 M m3) total capture



2020 fires in Oregon may have killed as much 
as 15 billion board feet (35M m3) 

The BLM has completed a review of scientific literature and 
previously analyzed and implemented actions and found no 
evidence that salvage harvest at the levels proposed would 
have a negative effect on forest health. To the contrary, 
removing dead and dying trees can 
accelerate forest succession and benefit 
native wildlife species that rely on 
successional habitat, while reducing the 
potential for catastrophic wildfires.

2020 Australia/US wildfires had a measured 
global cooling effect

1,000 M m3  biomass 
energy versus decomposition

2020 US wildfires cost over $20B



1,000M m3 = 10Q Btu



1,000M m3 stream decomposition to replace fossil fuels

1,000M m3 = 10Q Btu

1,550M m3 wood = 15.5Q btu transportation liquid fuel emissions
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Vision Mission Values

Optimize ICI Timber/Stick Construction 

Vision – nature, precision, aesthetics

Mission – carbon sequestration, reduce time / money / energy 

Outcome ‐ Forest growth can offset liquid fuel transportation emissions medium 
term. ICI timber/stick construction can grow to equal residential. Urban canopy 
can comprise a significant share of forest cover. Wood fuels can comprise a 
significant share of power generation. Mass timber reduces finish cost.



“Given the market for new 
construction, there is 
enormous potential to use 
mass timber in non-
residential construction,” 
says Kenneth Bland, 
American Wood Council 
who estimates that 
“probably tens of thousands 
of mass timber buildings,” 
dating back to the mid-
1800s, are still in use across 
the country. 

100M m3 ‐



8.1 bf/sf (@.5$/bf = $4.1/sf) = 
1% construction cost
$400B x 1% / .5$/bf = 8B bf
10% of softwood lumber

Mass timber represents 1% of 
lumber consumption



COST/BENEFIT VALUES
Wood Look
Elimination of Ceilings
Elimination of Soffits
Sealants, finishes, stain
Projections and Thermal Breaks
Moisture mitigation
Balconies
Efficiencies of Spans
Reduction of Framing
Construction Time
Lower Building Heights 
Structure vs stick
Structure vs steel
Structure vs concrete

COST/BENEFIT VALUES
Temporary protection, cleaning
Swelling and shrinkage
Sound isolation
Sealing and firestopping
Hard piped power vs flex
Insurance
MEP ceiling and wall enclosures
Varying equipment to throw air
Access floor to move air
Access floor to distribute power
Visual face extra 

$/sf
30‐
5‐
1‐
1+
1‐
1‐
1‐
2‐
2‐
5‐
3+/‐
20+
10+
7+

$/sf
1+
1+
5+
1+
1+
10+
2+
2+
15+
10+
1+

Values approximate for a typical 
Institutional/Commercial building



SAVING/BENEFIT OPPORTUNITIES
Wood Look
Elimination of Ceilings
Elimination of Soffits
Projections and Thermal Breaks
Efficiencies of Spans
Reduction of Framing
Construction Time
Details/Miscellaneous

40$/sf
20
5
5
5
5
5
5
10‐



20 Glulam post‐beam
12.5 CLT deck
3.5 2” concrete
3.5 acoustic mat
3.5 stain ceiling
43

10 concrete column‐beam
22.5 concrete slab 8”
2.5 paint ceiling
35 assembly subtotal
8 aesthetic break‐even
43











Cooper Carry/Clemson





Forecast

100

200

400
Vermeulens Index

Construction Trendline (3.5%)
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PCE Trendline (1.7%)



High/Low
‐4.0%

Low/Current
+24.1%

Compound Growth Rate 
of 1.94% since 2009

3.3% growth rate coming 
out of 2001/2002

2.3% growth rate coming 
out of 2009/2010

US Real GDP
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US Dollar and NYSE
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US Dollar Impact on Crude Oil
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US Dollar Impact on Steel

Data Source: MEPS Ltd.80
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Subcontractor Insight

• DSI’s manhours have increased almost 45%.

• DSI’s labor headcount has increased over 20+%

• Premium time is required on most all bids or budgets for 2021.

• PVC Material-16-20% since December 2020

• Copper tube- 30% since Sept/Oct 2020 and up 15% since the start of 2021

• Carbon Steel coils- up 10% since Feb 1 and up 30% since Sept/ Oct 2020

• Strut/ hanger material- up 18-20% since Oct 2020

• Stainless Steel raw materials up 25% in last 3 months….increasing cost about 15%-18%

• Valves- up 5-15% depending on type of valves and internal parts



Subcontractor Insight

1) Manpower shortage is huge issue in Central Texas. (Mission Critical, Distribution, and Manufacturing)
2) Austin striving to become 5th largest city in US by 2050
3) PVC shortages (Need to allow multiple manufacturers on each project) 4”PVC price increase of 250% since Q2 of 2020
4) Copper is over $4.00 a pound. (Need to allow multiple manufacturers on each project)
5) Steel increasing electrical conduit / fittings 50% (Need to allow multiple manufacturers on each project)
6) Price guarantees of 5 days from certain manufacturers

7) Items to consider
a) Fiberglass conduit underground
b) Aluminum feeders
c) Aluminum EMT conduit
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US Employment (In Thousands)

8.7 M Jobs ‐22.2M Jobs
+12.2M Jobs

+22.8M Jobs



Job Creation

US Employment (millions)

Jan‐08 Feb‐10 Feb‐10 to Feb‐20 Feb‐20 Apr‐20 Feb‐21 Feb‐20 to Feb‐21

Total nonfarm 138.4 129.7 22.7 152.4 130.4 143 ‐9.4

Total private 116.0 107.3 22.4 129.7 108.6 121.6 ‐8.1

Goods‐producing 21.9 17.6 3.6 21.2 18.7 20.2 ‐1

Mining & logging 0.7 0.7 0.0 0.7 0.7 0.6 ‐0.1

Construction 7.5 5.5 2.1 7.6 6.6 7.3 ‐0.3

Manufacturing 13.7 11.5 1.4 12.9 11.5 12.2 ‐0.6

Private service‐providing 94.1 89.6 18.9 108.5 89.9 101.4 ‐7.1

Trade, transportation, and utilities 26.7 24.5 3.3 27.8 24.5 27.1 ‐0.7

Business 29.3 27.0 6.3 33.3 30.4 32.1 ‐1.1

Education and health services 19.0 19.8 4.8 24.6 21.8 23.3 ‐1.3

Leisure and hospitality 13.5 12.9 4.0 16.9 8.6 13.5 ‐3.4

Other services 5.5 5.3 0.6 5.9 4.6 5.5 ‐0.4

Government 22.4 22.5 0.2 22.7 21.8 21.4 ‐1.3



Year‐Over‐Year Construction Labor Growth



Year‐Over‐Year 
Growth

Market Expansion
National
(‐3%)

May ‐ National Construction Labor (Thousands)
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High Growth

Above Average 
Growth

Average Growth

Below Average 
Growth

Contracting 
Market

Year Over Year Growth – Statewide

Year‐Over‐Year 
Growth

Market Expansion
National

(+41%  ‐3%)



May ‐ State Construction Labor (Thousands)
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High Growth

Above Average 
Growth

Average Growth

Below Average 
Growth

Contracting 
Market

Year‐Over‐Year 
Growth

Market Expansion
Texas
(‐4%)
Illinois
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Year Over Year Growth – Top Cities

Year‐Over‐Year 
Growth

Market Expansion
National

(+41%  ‐3%)

High Growth
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High Growth

Above Average 
Growth

Average Growth

Below Average 
Growth

Contracting 
Market

Year‐Over‐Year 
Growth

Market Expansion
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High Growth

Above Average 
Growth

Average Growth

Below Average 
Growth

Contracting 
Market

Year‐Over‐Year 
Growth

Market Expansion
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(‐2%)

Chicago
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US Construction Volume

Low to Current

Total  +100%
Infra  +41%
Res +201%
Non Res  +70%

Peak to Low

Total  ‐37%
Infra  ‐12%
Res  ‐66%
Non Res  ‐41%
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