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OverviewOverview

Climate change & buildings
The burden of the built environment
The (missed) opportunity of energy efficiency

Web-based geospatial building performance and 
community-based social marketing (CBSM) tool

Why is it needed?
Why should it be transparent and address-based?
How can it serve as a catalyst for change?
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Climate ChangeClimate Change

The IPCC (AR4) Synthesis Report states “warming 
of the climate system is unequivocal…[and] most 
of the observed increase in global average 
temperatures since the mid-20th century is very 
likely (>90%) due to the observed increase in 
anthropogenic greenhouse gas concentrations” an 
increase in likelihood since the IPCC Third 
Assessment Report (IPCC, 2007, pp. 2, 6)
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BuildingsBuildings……Both Problem & SolutionBoth Problem & Solution

Source: http://www.architecture2030.org/building_sector/index.html

U.S. Energy Consumption (by Sector) U.S. Building Stock 2005 - 2035

75% Turnover 
in 30 Years

15-25% Const.
75-85% Ops.
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Sources: Robert H. Socolow & Stephen W. Pacala, Princeton University (Updated Report);
Oak Ridge National Laboratory (Global Carbon Emissions Data); Icons by Jonathan Avery; Graphic by Juan Velasco, NGM Art

The The Wedge(sWedge(s) of Efficiency) of Efficiency

Each 25% = 
One Wedge

Each Wedge = 
1 Billon Tons

~ 70% ↑ Efficiency 
Possible Today



Source: Creyts, J., Derkach, A., Nyquist, S., Ostrowski, K., & Stephenson, J. (2007, December 2007). Reducing U.S. Greenhouse Gas Emissions: How Much at What Cost?, from 
http://www.mckinsey.com/clientservice/ccsi/greenhousegas.asp

Building & Appliance Efficiency Abatement Potential
Annual U.S. Megatons = 710 (mid) to 870 (high)

Out of 2,300 (mid) to 3,800 (high) Megatons Total
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Green Building Metrics are ProliferatingGreen Building Metrics are Proliferating
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But Are These Metrics Working?But Are These Metrics Working?

Source: http://www.energystar.gov/index.cfm?fuseaction=qhmi.showHomesMarketIndex

Energy Star 12% Avg. U.S. Market Presence (2006)

FL #1 Homes 
Permitted 12 of 
Last 16 Years

FL Rock Bottom 
Energy Star Use
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Which Home is More Efficient per S.F.?Which Home is More Efficient per S.F.?

Madera (Gainesville, FL)
4073 SW 21st Terrace
Built 2004

$445,000 (Sold 11/2006)
4 bed / 3 bath @ 2,900 s.f.

Cobblefield (Gainesville, FL)
1220 SW 90th Terrace
Built 2004

$549,900 (List 05/2008)
5 bed / 3 bath @ 3,245 s.f.



US EPA 17th IEIC (Knowles)  |  11

Efficiency is More than a LabelEfficiency is More than a Label

11,809

8,656

10,854

10,749

7,454

5,401
Developments recognized for their energy 
efficient homes by DOE’s Building America 
Program.

Madera

Granite Park

Breckenridge
Brookfield

Williamsburg

Cobblefield

kW
h/

yr
/1

00
0f

t2

Utility Average 
10,597

Normalized Energy Intensity
Source: University of Florida (NOTE: Preliminary Data)
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Are Models Predictors of Reality?Are Models Predictors of Reality?

Source: (Stein &  Meier, 2000)
http://dx.doi.org/10.1016/S0360-5442(99)00072-9
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Models: Background & LimitationsModels: Background & Limitations

US DOE archives 342 energy software tools
Limitations (Mills, 2004; Stein & Meier, 2000)

Minimal availability of measured end-use data
• Utilities often prevent disclosure

Inability to facilitate meaningful comparisons
Very little published data on HERS’ predictive ability
Actual occupant behavior = single largest determinant 
of energy use
Few HERS providers archive records and/or freely 
release data
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Models: Background & LimitationsModels: Background & Limitations

“Perhaps the most valuable finding of the FSEC 
analysis is the fact that it was possible to improve 
significantly the predictive ability of the rating tool 
based on the data collected”
(Stein & Meier, 2000, p. 344)

“The design of residential energy analysis tools 
should be grounded in social science as well as 
engineering, with close attention given to the 
intended use and audience”
(Mills, 2004, pp. 878-879)
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Consumer Behavior & NonConsumer Behavior & Non--Point SourcesPoint Sources

4 Leading Environmental 
Problems

Air pollution
Climate change
Habitat alteration
Water pollution

7 Most Harmful Activities
Cars & light trucks
Meat & poultry
Fruit, vegetables, & grains
Home heat, hot water, & AC
Household appliances & lighting
Home construction
Household water & sewage



The Spread of Obesity in a Large The Spread of Obesity in a Large 
Social Network over 32 YearsSocial Network over 32 Years

Article date: 2007/07/26

“…people's perceptions of their own risk of illness may 
depend on the people around them. Smoking- and alcohol-
cessation programs and weight-loss interventions that 
provide peer support — that is, that modify the person's 
social network — are more successful than those that do 
not…The observation that people are embedded in social 
networks suggests that both bad and good behaviors might 
spread over a range of social ties.”

Source: http://content.nejm.org/cgi/content/full/357/4/370



User Must Input 
All Utility Bill Data



From < 10 to > 180
User Inputs



My annual CO2 Emissions =
7.8 (metric tons per year) or

56% ↑ than Florida median??
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A Vision for ChangeA Vision for Change

“The long-term vision held by many in the 
building science community is one [energy analysis 
tool] involving virtual (collaborative) ‘life-cycle’
building tools that simulate actual buildings and 
their construction coupled with intelligent systems 
that monitor and archive design intent and 
performance and feed the results back to the 
simulation tools, which in turn, grow more refined
through integrating better empirical data”
(Mills, 2004, p. 865)
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Data Transparency is ExpandingData Transparency is Expanding

California Assembly Bill No. 1103, Chapter 533, Section 
25401.10 of the Public Resources Code

By January 1, 2009 electric and gas utilities must disclose ≥ 12 
months consumptive use data for non-residential buildings (via 
Energy Star Portfolio Manager)

EU mandates Energy Performance Certificates & Home 
Information Packs
However, campaigns that rely solely on providing 
information often have little or no effect upon behavior

GIS Web-tool is a platform, not an end in itself
CBSM is a process in need of a platform



Emergence of TransparencyEmergence of Transparency

Source: http://www.zillow.com/



Emergence of TransparencyEmergence of Transparency

Source: http://www.zillow.com/



Source: http://sf.solarmap.org/



Source: www.gainesville-green.com



Source: www.gainesville-green.com



Source: www.gainesville-green.com



Source: www.gainesville-green.com
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CBSM: Why It is NeededCBSM: Why It is Needed
(McKenzie(McKenzie--Mohr & Smith, 2006)Mohr & Smith, 2006)

About 80% Americans express environmental values yet 
only 20% translate concern into lifestyle changes
Why do people fail to engage in a new activity?

Don’t know about activity or its benefits
Perception of significant barriers (internal or external) to 
engagement
Perception of benefit via continuation of present behavior

CBSM view of behavior change
People gravitate to actions with ↑ benefits & ↓ barriers
Perceived barriers and benefits vary dramatically among 
individuals and activities
Behavior competes with behavior…choice matters
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CBSM: The ApproachCBSM: The Approach
(McKenzie(McKenzie--Mohr & Smith, 2006)Mohr & Smith, 2006)

Four major steps
Identifying barriers and benefits to a sustainable 
behavior
Designing strategies that utilize behavior change tools
Piloting the strategy with a small segment of a 
community
Evaluating the program once it has been implemented 
across a community
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Web Tool Interface & CBSMWeb Tool Interface & CBSM
(McKenzie(McKenzie--Mohr & Smith, 2006)Mohr & Smith, 2006)

Tools of behavior change
Commitment

• Alters perceptions of self & taps desire for consistency
Prompts

• Provides reminder to perform activity
Community/social norms

• Taps into social phenomena of compliance & conformity
Communication

• Utilizes principles of persuasion
Incentives

• Provide motivation
Removing external barriers

Tools work best in combination



Source: http://www.sfclimatechallenge.org/



Source: http://www.sfclimatechallenge.org/
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Conspicuous Reduction: IdentityConspicuous Reduction: Identity

Source: http://www.edmunds.com

Honda Civic DX Sedan
2008 MPG = 26 city / 34 hwy

Honda Civic Hybrid Sedan
2008 MPG = 40 city / 45 hwy

Toyota Prius
2008 MPG = 48 city / 45 hwy
2006 MPG = 60 city / 51 hwy2006 MPG = 49 city / 51 hwy
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Web Web 2.02.0 Tool with GIS & CBSMTool with GIS & CBSM

Maximum consumptive use transparency
Promotes full baseline accounting

• Absolute necessity for carbon markets

Increases ease & joy of use
Platform for real estate marketplace integration
Instant green building case studies

Open and adaptable
Capacity for integration with other Web services
Potential for downloadable applications

• Energy rater forms, product selection guides, etc.
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Web Web 2.02.0 Tool with GIS & CBSMTool with GIS & CBSM

Participatory & collaborative at multiple scales
Three tier validation

• Tier 1: Normalized raw end-use data (utility bills, MLS, etc.)
• Tier 2: Refined metadata via occupant self-assessment
• Tier 3: Independent 3rd-party verification

Fully integrated performance rating systems (i.e., 
data driven)

Energy modeling for new construction 
Measurement & feedback for existing construction

• Perpetual beta for continuous improvement
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Web Web 2.02.0 Tool with GIS & CBSMTool with GIS & CBSM

Social networking
Fosters social norms via true comparables
Personalization of address-based metadata
Entrepreneurial opportunities for small businesses
Creation of games/competitions drive efficiency

Incentivization
Rebates based on performance not 
prescription/products

Public policy
Feebates & other innovations based on pivot points
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SummarySummary

The climate challenge is fundamentally a built 
environment & behavior change challenge

Energy efficiency interventions & programs are failing
Building science cannot be separated from its associated 
social science counterparts

Feedback is critically needed but is scarce
Distributed end-use transparency is imperative

A Web 2.0 strategy merged with CBSM can 
provide a platform & a process for change
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Thank You!Thank You!

Hal S. Knowles, III
University of Florida

Program for Resource Efficient Communities

www.buildgreen.ufl.edu
hknowles@ufl.edu
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