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N
ational Behavior W

edge Research 

Dietz et al. (2009) 
Laitner  &

 Ehrhardt-
M

artinez (2009) 
G

ardner &
 Stern 

(2008) 

Focus: 
Carbon Em

issions 
Savings 

Energy Savings 
O

pportunities 
Energy Savings 
O

pportunities 

Scope: 
17 Household 
Actions 

110 HH Actions 
(Roughly) 

27 HH Actions 
(Roughly) 

Potential  Savings: 
Residential Sector 

20%
 (of HH Direct 

Em
issions) 

22%
 

30%
  

Potential Savings: 
N

ational 
7.4%

 (of N
ational 

Em
issions) 

9%
 

11%
 

Period to Achieve 
M

ax. Annual Savings 
10 years 

5 to 8 years 
N

/A 

Conservative estim
ates for Residential and Personal Transport only. 



Savings by Behavior Type 

[Results assum
e equipm

ent is replaced at the end of old equipm
ent’s useful life.] 

Source: adapted from
 Gardner and Stern (2008) 

27 Actions Review
ed 

  
Action Type 

Estim
ated Savings (%

 of 
sector em

issions) 
Invest. 

Buy a m
ore fuel efficient vehicle 

13.5%
 

Low
 cost 

Install and upgrade attic insulation and ventilation 
U

p to 7%
 

Beh. 
Car pool to w

ork w
ith one other person 

4.2%
 

Beh. 
Replace 85%

 of all incandescent bulbs w
ith cfls 

4.0%
 

Beh. 
Get frequent tune ups and air filter changes 

3.9%
 

Beh. 
Turn HH tem

perature dow
n (heating) or up (cooling) 

3.4%
 

Beh. 
Alter driving practices (no jack rabbit starts, etc) 

3.2%
 

Invest. 
Install m

ore efficient heating unit 
2.9%

 
Invest. 

Replace poor w
indow

s w
ith high efficiency w

indow
s 

2.8%
 

Beh. 
Com

bine trips to ½
 current m

ileage 
2.7%

 
Beh. 

Cut highw
ay speed from

 70 to 60 m
ph 

2.4%
 

Invest. 
Install m

ore efficient AC unit  
2.2%

 
 

13 O
ther Actions  

6.6%
 

 
TO

TAL potential savings (unadjusted) 
58.8%

 
 

TO
TAL potential carbon savings (adjusted for HH eligibility and 

double counting of savings) 
30%

 

 



M
ore Com

prehensive Assessm
ent 

Source: N
RDC and Garrison Institute M

arch 2010 



Evidence from
 Crises Situations 

Source: Leighty and M
eier 2010 

2008 Avalanche 

Im
m

ediate 
com

m
unity-w

ide 
electricity savings of 
25%

 and post-crisis 
savings of 8 to 10%

. 

W
hat Happens in Juneau, Alaska? 

Estim
ated electricity savings 



“Direct” Feedback 
(Provided Real Tim

e) 
“Indirect” Feedback 

(Provided after Consum
ption O

ccurs) 

A
v
e

r
a

g
e

 H
o

u
s
e

h
o

ld
 E

le
c
t
r
ic

it
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 S

a
v
in

g
s
 (4

-1
2

%
)  

b
y
 F

e
e

d
b

a
c
k

 T
y
p

e
*

 

Enhanced 
Billing 

Household-
specific info, 

advice 

Estim
ated 

Feedback 
 

W
eb-based 

energy audits 
w

ith info on 
ongoing basis 

Daily/ 
W

eekly 
Feedback 

 
Household-
specific info, 

advise on 
daily or 

w
eekly basis 

 

 
Real-Tim

e 
Feedback 

 
Real-tim

e 
prem

ise level 
info 

 
Real-Tim

e 
Plus 

Feedback 
 

Real-tim
e info 

dow
n to the 

appliance level 
3.8%

 

6.8%
 

8.4%
 

9.2%
 

12.0%
 

Annual Percent Savings 

Plus  Sm
art 

Application of 
S.S. Insights 

 
Potential 
Resource 
Savings: 

 
20 to 35%

 
    

Real-Tim
e Plus 

Feedback w
/ 

Sm
art Program

 
Design  

 

Residential Feedback 



Behavioral Approach 

Benefits: 
Large Savings Opportunities 
Relatively Inexpensive 
Relatively Fast Change 
 

Questions: 
H

ow
 to Create the Change? 

W
here to Focus the Efforts? 

 
Problem

/N
eed: 

N
ational-level studies aren’t helpful. 

City-level Inform
ation about Behavioral 

Opportunities is needed. 
   

 



Can W
e Create City-level W

edges? 

1.
Docum

ent the scale of behavioral opportunities, 
2.

Identify specific behaviors w
ith the m

ost prom
ise of 

resource savings for a particular city, 
3.

Evaluate the relative im
portance of behavioral 

initiatives as part of a larger, city-w
ide 

sustainability, clim
ate, and/or energy initiative, 

4.
W

rite m
ore effective funding proposals, 

5.
M

ake the case for pursuing behavior-based 
opportunities w

ith team
 m

em
bers, supervisors, 

partner organizations, city councils, and others, 
 

Cities have suggested that a BW
P could help them

: 



City-level Behavior W
edge Profiles:  

W
hat Cities W

ant and N
eed. 

1. A low
-cost approach:  

  2. A focus on achievable  
savings opportunities: 

•
(Eligibility) x (Likelihood of Participation) x (Range of Savings) 

  3. Targeting  
behavioral  
solutions:  

Line-Drying 
Versus 
Dryer 



The Sam
ple Behavior W

edge Profile: 
 Residential Energy Sector – Baltim

ore, M
aryland 

Core Profile Com
ponents: 

•
O

verview
  

•
Top Ten Lists 

•
O

pportunities by End-U
se 



The Sam
ple Behavior W

edge Profile: 
 Residential Energy Sector – Baltim

ore, M
aryland 

O
verview

 of behavior-related energy savings opportunities 

 64%
 

13%
 

2%
 

12%
 

9%
 

0%
 

63%
 

13%
 

2%
 

11%
 

10%
 

0%
 

59%
 

18%
 

1%
 

10%
 

12%
 

n.a. 

56%
 

19%
 

1%
 

9%
 

14%
 

n.a. 
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Heating 
Cooling 

Appl  
Elec &

 Plug 
Load 

Lighting 
Pools &

 
Spas 

Heating 
Cooling 

Appl  
Elec &

 Plug 
Load 

Lighting 
Pools &

 
Spas 

Short-Term
 (<4yrs) 

M
edium

-Term
 (<8yrs) 

S-Fam
ily (Bil BTU

) 
M

-Fam
ily (Bil BTU

) 

M
edium

-Term
 Savings: 

S-Fam
. = 9.57%

 
M

-Fam
. = 2.81%

 

Short-Term
 Savings: 

S-Fam
. = 4.02%

 
M

-Fam
. = 1.22%

 



The Sam
ple Behavior W

edge Profile: 
 Residential Energy Sector – Baltim

ore, M
aryland Savings 

1 Heating &
 Cooling: Setbacks and program

m
able therm

ostats 
3.20%

 
2 Heating: Furnace m

aintenance 
1.84%

 
3 Heating: Reduce w

asteful heating practices 
1.72%

 
4 Plug load: Plug Load m

anagem
ent 

1.09%
 

5 Heating &
 Cooling: W

eatherization 
1.06%

 
6 Lighting: CFL bulb replacem

ent 
0.89%

 
7 Heating: Accelerated furnace replacem

ent 
0.67%

 
8 Cooling: AC m

aintenance 
0.43%

 
9 Electronics: Accelerated replacem

ent of desktops w
ith laptops 

0.26%
 

10 Cooling: Alternative technologies and reductions in solar heat gain 
0.20%

 
  

Total Achievable Savings 
11.36%

 

Top Ten Strategies for Reducing Energy Consum
ption in S

in
g

le
 F

a
m

ily Hom
es 



The Sam
ple Behavior W

edge Profile: 
 Residential Energy Sector – Baltim

ore, M
aryland 

End-U
se Categories and Target Behaviors 

Appliances 

Lighting 
 (Pools  
And Spas) 

Plug Load &
 

Electronics 

Heating and 
Cooling 



The Sam
ple Behavior W

edge Profile: 
 Residential Energy Sector – Baltim

ore, M
aryland 

7%
 

33%
 

27%
 

11%
 

23%
 

9%
 

24%
 

34%
 

11%
 

22%
 

10%
 

48%
 

22%
 

16%
 

5%
 

14%
 

34%
 

29%
 

17%
 

5%
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Equip. 
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ent 
M
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Settings and 
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W

eatherization W
aste Reduc. 

Equip. 
Replacem

ent 
M

aintenace 
Settings and 

Setbacks 
W

eatherization W
aste Reduc. 

Short-Term
 (<4yrs) 

M
edium

-Term
 (<8yrs) 

Achievable Savings from
 Heating-Related Practices  

S-Fam
ily (Ttl m

m
BTU

) 
M

-Fam
ily (Ttl m

m
BTU

) 

M
edium

-Term
 Savings: 

S-Fam
. = 11.5%

 
M

-Fam
. = 13.2%

 

Short-Term
 Savings: 

S-Fam
. =  4.9%

 
M

-Fam
. = 6.0%

 



The Sam
ple Behavior W

edge Profile: 
 Residential Energy Sector – Baltim

ore, M
aryland 
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Equip. Replacement 

Maintenace 

Settings and Setbacks 

Weatherization 

Supplemental 

Short-Term
 

M
edium

-Term
 

Cooling-Related Energy Savings O
pportunities 

S-Fam
ily (Ttl m

m
BTU

) 
M

-Fam
ily (Ttl m

m
BTU

) 

M
edium

-Term
 Savings: 

S-Fam
. = 10.6%

 
M

-Fam
. = 14.6%

 

Short-Term
 Savings: 

S-Fam
.= 4.5%

 
M

-Fam
. = 6.3%

 



Behavior W
edge Assessm

ent M
ethodology 

Prim
ary Data Source 

•
The Energy Inform

ation 
Agency’s Residential Energy 
Consum

ption Survey (RECS) 
   cooling 
conservation 
actions 

(# of hom
es) x (%

 of hom
es w

ith central AC) x (%
 

of hom
es in w

hich bedroom
s > HH occupants) x 

(short-term
 participation rate) x (avg. BTU

s for AC 
per HH) x (est. %

 savings per HH) 

Behavior-Specific Algorithm
s 



Vision for a Fully Developed Behavior 
W

edge Profile 
In addition to residential sector energy, a fully 
developed profile could contain assessm

ents 
for: •

Com
m

ercial Sector energy/carbon 
•

Transportation Sector energy/carbon 
•

Food Sector energy/carbon 
•

W
ater-Related energy/carbon 

•
W

aste and Recycling 
•

Underlying attitudes and opinions that shape our 
resource use practices 



Vision for a Fully Developed Behavior 
W

edge Profile 
N

ext Steps 
•

Forthcom
ing Report – Docum

entation of m
odel and 

assessm
ent.   

•
U

S
D

N
 W

e
b

in
a

r
: M

a
y
 

 
Refining the Residential sector m

odel &
 developing the 

Com
m

ercial sector m
odel 

•
Charlotte, N

C 
•

M
iam

i, FL 
 

W
e hope to w

ork w
ith other cities as w

ell! 
•

“Join the club!” eh, Tina? 
 

•
Boston, M

A 
•

Baltim
ore, M

D 
•

Park City, U
T 
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