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ÅArchitects ïprefer blank canvas

ÅIndustry/economy aligned behind new 

construction

ÅEconomics of reuse       

ÅGreen Builders?  Environmentalists? 

Existing Buildings 

ïDonôt Get No Respect  



Enteré.Preservationists



Evolution of Preservation

Mt. Vernon

Alexandria, VA



Evolution of Preservation



Preservation and Sustainability



Historic & Older Buildings: The Stats

-- Estimated 6-8 Million Buildings in National, State, Local Registers

-- Emphasis on older buildings

-- Pre 1960 homes = 30% of building stock

0

2

4

6

8

10

12

14

16

18

20

pre-1940 1940-49 1950-59 1960-69 1970-79 1980-89 1990-99 2000-2005

U.S. Homes by Year of Construction (in millions)
Source: Energy Information Agency



Historic & Older Buildings: The Stats

Pre-1960 commercial buildings = 30% of building stock

U.S. Commercial Buildings by Year of Construction (in thousands)
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Date Built

Btu/sq. ft

Before 1920 80,127

1920 ï1945 90,234

1946 ï1959 80,198

1960 ï1969 90,976

1970 ï1979 94,968

1980 ï1989 100,077

1990 ï1999 88,834

2000 ï2003 79,703Source:  U.S. Energy Information Administration, 2003 Commercial Building Energy Consumption Survey

Energy Performance of Commercial Buildings (non malls):

Performance of Older Commercial Bldgs



Source: U.S. Energy Information Administration, 2005 Residential Energy Consumption Survey

Performance of Older Homes



Retrofits

Misperceptions of ñmajor conflictsò

between Green and preservation

Vance Building, Seattle, WA 

LEED Gold

Cobb Building, Seattle, WA

LEED Silver
Portland Armory, Portland, OR

LEED Platinum



Retrofits

Robert H. Smith Visitors Education Center at President Lincolnôs Cottage, Washington DC



The Four ñRòs

Image: Abby Martin

Reuse

Reinvest

Retrofit

Respect

Whatôs the Value of 

Building Reuse?



Building Reuse

ñThe greenest building is the 

one that already exists.ò

--- Except when it isnôt.



Environmental Value of Strip Malls?

Source:  Preservation Virginia



Environmental Value of Landmarks?

President Lincolnôs Cottage, Washington DC



Environmental Value of Everything     

In-between?



How do we Quantify Environmental 

Value of Building Reuse? 



Embodied Energy / Avoided Impacts

Insignificance of Embodied Energy/ Embodied Carbon

Å Sunk Cost  Č Avoided Impacts

Madison Lenox Hotel Demolition, Detroit MI



Embodied Energy

Insignificance of Embodied Energy/ Embodied Carbon

Å Small Percentage of buildingôs life time energy usage

Athena Institute



Life Cycle Assessment Research



Energy use of 85.2 homes for

one year

Avoided Impacts ïAthena Study

Birks Building

Energy use of 473 homes for
one year

Parkdale Fire Station

Athena Institute, A Life Cycle Assessment Study of Embodied Effects for Existing Historic Buildings 



Energy use of 224 homes for

one year

Avoided Impacts ïAthena Study

Energy use of 1591 homes for

one year

Loughead Building Chinese Freemason Bldg

Athena Institute, A Life Cycle Assessment Study of Embodied Effects for Existing Historic Buildings 



Embodied Energy  



Embodied Energy - ICE 

Finding:  It takes 35-50 

years for a new, energy 

efficient home to 

recover the carbon 

expended in 

construction.



How do we Quantify Environmental 

Value of Building Reuse? 

Assumption of Consumption

Dragonfly Future Farm, 

New York City
Photo: http://www.inhabitat.com 

http://www.inhabitat.com/wp-content/uploads/dragonfly-building.jpg


Out with the Old, in with the New



ñResource Conservationò



Happy Planet Index | http://www.happyplanetindex.org/public-data/files/happy-planet-index-2-0.pdf

Resource Use

In the past 50 years, humans have 

consumed more resources than in 

all previous history 



Resource Use

ÅIn 1900, 41% of the materials used in the U.S. were renewable; 

by 1995, only 6% of materials consumed were renewable. 

ÅOur reliance on minerals as fundamental ingredients in the 

manufactured products used in the U.S. ..requires the extraction of 

more than 25,000 pounds of new nonfuel minerals per capita each 

year. 

ÅAccording to the World Resources Institute, ñone half to three 

quarters of annual resource inputs to industrial economies is 

returned to the environment as wastes within just one year



Happy Planet Index | http://www.happyplanetindex.org/public-data/files/happy-planet-index-2-0.pdf

Resource Use

Roughly 42% of U.S  Greenhouse Gas 

Inventory Emissions may be associated 

with materials extraction and harvesting, 

the production, transportation and 

disposal of goods in the U.S. ïin part 

due to the energy needed for these 

processes. ïUS EPA ïSustainable Materials 

Management: The Road Ahead (June 2009)



Resource Use

New Construction
49%

Owner Occupied-
Dwellings

11%

New additions & 
alterations

6%

Real Estate 
Mngmt

5%

Electric Services
5%

Petrol Refining
5%

Maintenance 
4%

Retail Trade
3%

Eating & Drinking Places
3%

Natural Gas Distribution
3%

Vehicle Bodies
2%

Hospitals
2%

Meat 
Packing

1% Fluid Milk
1%

Materials, Products and Services by Resource Use

US EPA ïSustainable Materials 

Management: The Road Ahead 

(June 2009)



Å300 Billion square feet 

of existing building 

space 

Å82 Billion will be 

demolished or replaced 

by 2030

Demolished

27%

Source: Brookings Institution

Demolition Projections: 2005-2030

The Disposability of Buildings

Retained      

73%



Resource Use

Electric Services
21%

New Construction
15%

Food 
Production/Services

19%

Apparel
9%

Petrol Refining
7%

Vehicle bodies
7%

Retail Trade
6%

Hospitals
4%

Owner-occupied 
Dwellings

4%

Photographic 
Equipment

3%

Wholesale Trade
3%

Real Estate Mngmt
2%

Materials, Products and Services 
with Most Significant Environmental Impact

Life Cycle Impacts Assessed

Abiotic Depletion Potential

Land Use

Global Warming Potential

Energy Use

Human Toxicity

Ozone Depletion

Freshwater Ecotoxcity

Marine Ecotoxicity

Terrestrial Ecotoxicity

Freshwater Sedmintental Toxicity

Marine Sedimental Toxicity

Photochemical Oxidation

Acidification Potential

Eutrophication Potential

Material Use

Material Waste

Water Use

Energy Use

US EPA ïSustainable Materials 

Management: The Road Ahead 

(June 2009)



Resource Use ïEnergy Use

Electric Services
39%

New Construction
10%

Retail Trade
10%

Vehicle Bodies
7%

Eating and 
drinking Places

5%

Hospitals
5%

Wholesale Trade
4%

Petrol Refining
4%

Air Transport
3%

Real Estate Agents
3%

Apparel
2%

Auto repair
2%

Local and 
Suburban Transit

1%

Data 
processing

1%

Banking
1% Trucking

1%

Doctors and 
Dentists

1%

Materials Products and Services by Energy Use

US EPA ïSustainable Materials 

Management: The Road Ahead 

(June 2009)



Resource Use ïGlobal Warming Impact

Electric Services
33%

New Construction
11%

Food 
Production/Services

10%

Retail Trade
8%

Vehicle Bodies
8%

Petrol Refining
6%

Hospitals 
5%

Owner Occupied 
Dwellings

3%

Real Estate 
Management

3%

Air Transportation
3%

Wholesale Trade
3%

Apparel 
2%

Natural Gas
2%

Banking
1%

Trucking and Courier 
Services

1%
Auto repair

1%

Materials, Products and Services
By Global Warming Potential

US EPA ïSustainable Materials 

Management: The Road Ahead 

(June 2009)



Resource Use ïHuman Toxicity

New Construction
17%

Electric Services
16%

Vehicle bodies
13%

Hospitals/Drs
8%

Retail Trade
8%

Eating and 
drinking 
places

6%

Apparel
5%

Photo equipment
5%

Owner-occupied 
dwellings

5%

Wholesale Trade
4%

Real estate 
management

3%

Computer/Data 
processing

2%
Auto repair

2%

Petrol Refining
2%

Banking
2%

Gum and wood 
chemicals

2%

Materials, Products and Services  
by Human Toxicity Potential

US EPA ïSustainable Materials 

Management: The Road Ahead 

(June 2009)



Symposium on LCA and Preservation

Symposium Findings

ÅData inadequacies

ÅLimited Availability 

of data

ÅNeed comprehensive 

LCA software 

Symposium on LCA and Historic Preservation

June 2009, Washington, DC


