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l-l 'ﬁ Delivering on the promise of Efficiency —

Communities — an effective deployment strategy?
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COMMUNITY ENERGY EFFICIENCY PRACTICUM

Harvey Michaels, Director
MIT Energy Efficiency Strategy Project

617-253-2084 hgm@mit.edu

Instructor: Enabling an Energy Efficient Society
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Innovative solutions required:
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1. How Does Efficiency Stack up?
...I.e. How Larqge, Clean, Cheap, Safe, Quick?

2. How does Society make Efficiency Happen?




To keep climate change manageable, by 2050
We need to reduce US Carbon pp from 5.5 tons/yr to < 1 ton/yr

ENORMOUS EFFORT:
» Capture all carbon from all coal plants (to date 0).
» Triple coal and gas plants, also with all carbon captured.
> 213 of all cars/trucks all-electric, rest adv. biofuels.
> In units of 1000 MW (a typical nuke) by 2050 we need:
- 1200 wind (last year 8)
- 1400 solar (last year .3)

— 500 nuclear (last 20 years 0)

LAY-UP:

Improve energy efficiency
by 3% per year.

Warming Possibilities in 2100 Warming Possibilities in 2100
Under No Policy Scenario Under Policy Scenario



Enabling Deep and Scalable
Energy Efficiency in Commur

Al

How will we Enable Enerqy Efficiency? m.r

MIT Energy Efficiency Strategy Project

US Buildings consume 71% of all electricity, 55% of all natural gas

Goal: 30% efficiency achievable by 2030 with 4 Deployment options:

MA EE Electric Savings: What is Possible?

GrowthRate

000000

1.0%

> Public funding models, utilities: carrots

Recent years: about 0.8% savings per year 0.2%

» Codes and Standards: sticks

Acquiring all available cost-effective el

> Data and intelligence-driven :  information

MA Net Energy for Load (GWh)

> New Busi Models: j i
ew business odeis: innovation
oooooo
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=#=150 Base Forecast (No EE) =B=MAEE Programs (recent) =de=MAEE Programs (2%) =M=MAEE Programs (3%)

Transforming the nation’s consumers: Good energy decisions
(ie lower discount rates) change everything.




Massachusetts — 2008

Green Communities Act

Establishes the requirement that utilities support their customers to install:

MA EE Electric Savings: What is Possible?

Growth Rate

» All-cost effective efficiency that costs less than energy supply,
1/1/2010 to 12/31/2012

» Target: Reduce energy needs with efficiency by 2.4% per year by 2012

> Utility Efficiency Budgets: $125 mm 2009 - $2 B 2010- 2012

Some headwinds, some delays, 70,000

> but moving forward.

65,000

Unlroé”kving .E‘n‘ergy
Efficiency in the
U.S. Economy

Exec

cutive summary

60,000

55,000

50,000

MA Net Energy for Load (GWh)

45,000

Recent years: about 0.8% savings per year 0.2%

2% savings per year

Acquiring all available cost-effective electric energy efficiency
as set forth in the Green Communities Act (GCA) would likely
require an annual energy savings level of about 2.5% per year,
or about three times the energy savingslevels in past years.

3% savings per year

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

=@=|S0 Base Forecast (No EE) «=ill=MAEE Programs (recent) esMAEE Programs (2%) «#=MA EE Programs (3%)




Granular Energy Data:
- energy diagnostics, feedback, control

Behavior impacts of smart grid-based information options

may be as high as 30%:
> Daily > Fault-detection
> End-use > Thematic Control — make me green
» Carbon Footprint? > Control Precision
» Collective Action? > Adaptive Control Strategies

Layered community data systems:.

> Efficiency discovery n n o
- - - A b— A
> Efficiency delivery oy Sl
- - ’ \n
> Efficiency measurement (o I




Personal and Community Analysis

Hello, Nancy [

The Future of Efficiency is Here

Your Logo Here Community Energy Advisor Customer Central Messages | Search | Seftings | Logout
- Engage Customers and Stakehoiders
- Secure Advanced Metering Investments Profile Peagie Groups Events Contests My Energy Use My Savings Plan My Neighborhood
+ Reach Energy and Carbon Reduction Goals
. 2 New messages
) Welcome, Nancy!
& 1 Upcoming event
Updates Easy ways to Save
. 3 New friend requests
' i SAVE $19/MONTH
= 2 Newproducts , Leo Rodriguez installed 5 CFLs to save $3 each month s
C L R LR ‘ Jil Hansen is now friends with Bob Smith
3 ey g @ Mark Robinson formed the *Oakwood Street Carpool”
We make energy matter to your customers. $ o (om0 oroup EnnY .
Pay Bill Now o
Combining the most sophisticated energy end use algorithms with & Diana Alvarez bought a Viking fridge to save $13 each month Lower your electric water
community-based social media sofiware, Eficiency 2.0 develops the ®/  Envoll in Direct Pay heater from 130 to 120.
next generation of software solutions for utiliies, state and local &  Two ot your neighbors have lowered their furnace temperature.
governments, corporations, and many others! B EnvollinE8u
@ The event "August Block Party” was moved to August 18, 2009 at 6PM SAVE $12/MONTH
¥, Chat Support

Leo Rodriguez installed 5 CFLs to save $3 each month

CAMBRIDGE

The Community &  Jit Hansen is now friends with Bob Smith
ENERGY ALLIANCE

has saved:

. Mark Robinson formed the group “Oakwood Street Carpool™

) i 218,392.39 Install a smartstrip for your
Dashboard Profile People Groups My Energy Use My Savings Plan My Neighborh 3
Show more updates - entertainment center!
My Savings Plan Ways to Save » home Al Dolar Savi 13,498
nual ar ngs How wp?
- $0 A5 17,303
wantto save $ D £ RANK ciry $ SAVED KWh SAVED % kWh REDUCED
1 Hermosa Beach 64,782 109,782 1n.2%
coch o = Annual Energy Savings 2 Moreno Vailey $61782 99782 9.4%
Actions B lars Saved g
at (Low 1) Cost 0 hours 3 San Bermardino $60,782 89,782 89%
$361 0 ’ mz&’ this 4 Santa Clarita $50.782 78,782 B4%
? Create new plan 5 Santa Monica $58782 65,782 79%
$142 How am | doing? 6 Palm Desert $57,782 57.782 75%
——— e — == =
8 Rosemead $46,392 45,674 6.5%
$107 - Last month you
(2 .) saved $12 Brea $43.450 37545 62%
compared to your
This July's bill: $106.89 $89 vormal bill. View more statistics -
IS July's S 8
Last July's bill: $118.89 . $61 Already or currently being done: .
' Chat with a customer service representative now . Friends online [12]
In July, you need to save
(. .) 8 more dollars to reach k 356 About Us News Careers Site Map Privacy
your savings goal of $20
a month!
$54




Thinking about Community Mobilization

Why might communities mobilize better than 1-1?

Are communities so unique that each program

needs to be freshly designed, or can a common
framework work?

Utility vs. Fed vs. State — too confusing?

What about Ad Hoc communities (school groups,
church groups, web 2.0?)

Can utilities create the gameboard where
communities can create and sell the efficiency?
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Partnering with Communities
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Partnering with Communities to Scale Up Efficiency

Panel Preview

* Maintaining Momentum after the Stimulus

* Transforming Markets and Transforming
Communities

* Complexities of Community Efficiency Programs
* Motivating People: Community Energy Services

IIIII ENERGY EFFICIENCY STRATEGY PROJECT



Partnering with Communities to Scale Up Efficiency

Maintaining Momentum:
Life after the Stimulus

Amy Stitely, MCP
MIT Community Innovators Lab
astitely@mit.edu

IIIII ENERGY EFFICIENCY STRATEGY PROJECT



Partnering with Communities to Scale Up Efficiency

Did we build a market?

S
A
now
Investments . Hello:
Government Grants .7 Private Investors
Utility Expenditures _” ’
Foundation Grants ARRA i
i 2005 ¥~ =~ —. Hello: Utiliti
Private Investment \\ - nello: aes
Personal Investment -
g Goodbye: ARRA
> time

Changes in environment
Elected Leaders

Policy Innovations
Normative Views - Climate

T eneray EFFiciency sTraTEGY PROJECT Amy Stitely



Partnering with Communities to Scale Up Efficiency

What was the “Community” Effect?

Outcomes
Audits

Retrofits

Energy Savings
Carbon Captured ARRA .
Dollars Saved 2005 ?,r
Firm Growth
Jobs Created ’

//

now

/

2> time

Community Engagement
Interest

Policy Advocacy

Participating in Design
Partnering in Implementation

T eneray EFFiciency sTraTEGY PROJECT Amy Stitely



Partnering with Communities to Scale Up Efficiency

Capturing Community Value

I\/Ioblllzmg Leveraging Partnering on
Masses Networks Programs

for policy change for outreach for design and

to create demand and penetration implementation

T eneray EFFiciency sTraTEGY PROJECT Amy Stitely



Partnering with Communities to Scale Up Efficiency

Transforming Markets and
Transforming Communities:
Lessons from BetterBuildings

Robert Crauderueff
Masters Candidate
MIT Dept of Urban Studies and Planning
ricraud@mit.edu
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Partnering with Communities to Scale Up Efficiency

Klan/Nazis Attack Labor Organizers

-Special Edition-

'9‘ Southern Stru gle

‘E

|||II ENERGY EFFICIENCY STRATEGY PROJECT Robert Crauderueff

FIGHTING TO BREAK THE CHAINS OF ALL OPPRESSION

Fund (SCEF), Al

KLAN KILLS FIVE;

FFDS, CITY AID RACIS'I'S

, Klux Klan u:lcdmani- 19« ed-oonoﬂm x nlcbvngsy Iheir reports: an
Greensboro, N.C. Their attack left five dead and ten wwn«d l l wu! u.clmlxc
Medomonhel argest outpouri poﬂm -Klan sentiment in years. Dcpxmcmmdpok;md Iollo hese wmrlu und to the
murders and Glttmbof N.C Yh-'; ;ux also reports on a victorious

4, SCEF members were on the scene, investigat: ing the murders.  anti-Klan march in Dall las, Texas.




Partnering with Communities to Scale Up Efficiency

BCC Initiates Truth & Reconciliation
Commission

|I|II ENERGY EFFICIENCY STRATEGY PROJECT Robert Crauderueff



Partnering with Communities to Scale Up Efficiency

Greensboro, N.C. Case

* Beloved Community Center Collaborative

* Program designed to achieve economies of

scale and social equity
10X increase in scale; Reach 100% of households
* Geographic targeting; Healthy homes
e Train community organizers for outreach
* Project bundling & bulk purchasing

* Workforce development for people with barriers to
employment

|||II ENERGY EFFICIENCY STRATEGY PROJECT Robert Crauderueff



Partnering with Communities to Scale Up Efficiency

BetterBuildings Background

 Competitive DoE Program, EECBG funded

 Administered by cities and NGO'’s affiliated
with local and state governments

* 34 grantees, S484M in Federal funding

* Focus on achieving market transformation
* 90% partnering with community org’s

* 60% targeting low-income communities

|||II ENERGY EFFICIENCY STRATEGY PROJECT Robert Crauderueff



Partnering with Communities to Scale Up Efficiency

Lessons for Energy Efficiency Programs

1. Market transformation and social equity can go hand
in hand.

2. Social justice partners can help to design and

implement energy efficiency programs that transform
local markets.

|||II ENERGY EFFICIENCY STRATEGY PROJECT Robert Crauderueff



Partnering with Communities to Scale Up Efficiency

Understanding the Complexities of
Community Efficiency Programs

Erin Brandt
MA Candidate
Urban and Environmental Policy and Planning
Tufts University
erin.brandt@tufts.edu
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Partnering with Communities to Scale Up Efficiency

Two Community Programs

Marshfield Energy Challenge New Bedford CMI

i ﬂ?-;"‘“.. 7

i eneroy EFFiciENCY sTRATEGY PROJECT Erin Brandt



Partnering with Communities to Scale Up Efficiency

How Do Community Programs Differ?

|( «“ . ) \|
- “Community”
Context Partners Strategies
* Federal Support * Utility * Door-to-Door
* State Support .+ Vendors * Direct Mail
« Community * Municipal Gov't * “Community” Theme
Interests & * Community * Local Events & Prizes
Characteristics ' Groups, Leaders, * Ambassadors

Residents .

/%als\ /{arriers

Local Workforce

'*  Energy Savings -+ Housing Stock
* Create Local Jobs * Inadequate Outcomes
* Target Resources L & Impacts
Hard-to-Reach * Awareness
Communities [ Politics }
IIIII ENERGY EFFICIENCY STRATEGY PROJECT Erin Brandt



Partnering with Communities to Scale Up Efficiency

Informing Future Programs

1. Go beyond “community” rhetoric

* Create in-depth analysis
 Compare costs and energy savings

2. Improve program planning
* Consider goals, resources, and context

3. Create useful program models
* Focus less on “franchises”
* Focus more on customization

|||II ENERGY EFFICIENCY STRATEGY PROJECT Erin Brandt



Partnering with Communities to Scale Up Efficiency

Motivating People:
Lessons from the Community
Energy Services

Stephanie Stern
Masters Candidate
MIT Dept of Urban Studies and Planning
sbstern@mit.edu
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Partnering with Communities to Scale Up Efficiency

The Human Brain

IIIII ENERGY EFFICIENCY STRATEGY PROJECT Stephanie Stern



Partnering with Communities to Scale Up Efficiency

Community Energy Services Process

Home Visit Path to Major
_ Upgrades
Community Neighborhood & Materials Ongoing Home
Engagement Workshop Energy Reports
(Envelope &
$30 co-pay HVAC)

=» Conveyor belt to energy savings =»

|I|II ENERGY EFFICIENCY STRATEGY PROJECT Stephanie Stern



Partnering with Communities to Scale Up Efficiency

CES Provides

Direction Motivation

e Clarity about steps  Tangible evidence
* Expert opinion * Intangible support
* \etted contractors e Social norms

|I|II ENERGY EFFICIENCY STRATEGY PROJECT Stephanie Stern



Amy Stitely
astitely@mit.edu

Maintaining Momentum
after Stimulus

Rob Crauderueff
ricraud@mit.edu

Lessons from
BetterBuildings

Erin Brandt

erin.brandt@tufts.edu

Complexities of
Community Programs

Stephanie Stern
sbstern@mit.edu

Lessons from Community
Energy Services

Partnering with Communities

IIIII ENERGY EFFICIENCY STRATEGY PROJECT
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Data- and Information-Enabled Efficiency
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Data- and Information-Enabled Efficiency

Democratizing Efficiency Delivery
Through Disclosure

Machine Learning Approaches to
Predicting Energy Consumption

Quantitative IR Thermography for
Large-Scale, Targeted Retrofit

Using Information to Drive Efficient
Operations and Behavior

Assessing MA Green Communities Program
for Municipal Building Retrofits
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Data- and Information-Enabled Efficiency

Democratizing Efficiency Delivery
Through Disclosure

Jeffrey S. Mekler

Masters Candidate
MIT Engineering Systems Division

IIIII ENERGY EFFICIENCY STRATEGY PROJECT



Data- and Information-Enabled Efficiency

Key Resources for Community EE Planning

* Observation:
Communities seen as a key element of
residential/small business efficiency programs

* Question:
What tools and information do communities
need to plan, deliver, and evaluate
effective programs?

|I|II ENERGY EFFICIENCY STRATEGY PROJECT Jeff Mekler



Data- and Information-Enabled Efficiency

Efficiency Information Systems (EIS)

w/o EIS w/ EIS
2 3
NI I
Plan 0[] (B[] 20 =

S

# of Commitments

Evaluate Jmmmmm
326

|I|II ENERGY EFFICIENCY STRATEGY PROJECT Jeff Mekler



Data- and Information-Enabled Efficiency

Average Monthly kWh per Household, 2008

Average Monthly kWh per HH,
by Census Block Group

B B 300 - 600 kwh
: | 601-900kwh
| 901 - 1,200 kWh

" 1,201-1,400 kwh
B 1201 - 1,800 kwh

m Data unavailable

Source: Kane County 2040 Energy Plan

|I|II ENERGY EFFICIENCY STRATEGY PROJECT Jeff Mekler



Data- and Information-Enabled Efficiency

Barriers to Realization

* Getting end-use energy data
— Consumer privacy laws/concerns
— Misalignment of public & utility incentives

* Turning raw data into useful information

— Communities often don’t have the personnel/
resources to extract useful insights from raw data

|I|II ENERGY EFFICIENCY STRATEGY PROJECT Jeff Mekler



Data- and Information-Enabled Efficiency

Implications for the EE Marketplace

publicly-disclosed (aggregated) EE information

+
policy mechanisms to monetize negawatts

democratized market for EE services

Future research:
What effect would democratizing efficiency have

on market innovation, participation rates, and
energy savings?

|I|II ENERGY EFFICIENCY STRATEGY PROJECT Jeff Mekler



Data- and Information-Enabled Efficiency

Machine Learning Approaches to
Predicting Energy Consumption

J. Zico Kolter, PhD

MIT Computer Science and
Artificial Intelligence Laboratory

IIIII ENERGY EFFICIENCY STRATEGY PROJECT



Data- and Information-Enabled Efficiency

Predicting Energy Consumption

* Goal: Predict monthly electricity and gas

consumption for a building

Monthly electricity and gas
bills for Cambridge buildings

. Cambridge GIS (Geographical
- Information System) database

The image r
cannot be x !
displayed. ¢
Your

computer m
may not ‘
have 9

Tax assessor records

Build model that
explains 75% of the
variance in building
energy consumption

IIIII ENERGY EFFICIENCY STRATEGY PROJECT
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Data- and Information-Enabled Efficiency

Visualizing Consumption
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Data- and Information-Enabled Efficiency

Visualizing Consumption

Monthly Electricity Electricity Usage Distribution
1.500 83 .50% of similar houses use less electricity than you

1,250
1,000

- z

2 750 =

= * ¥ SRCERRE 'S * -;j

O e " S 2

500 Y STTTON e =
50
0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec ) §
100 1000 10000 100000 1000000
-®- Your Electrcity -# Average Electricity in Similar Homes Kwh / year
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Data- and Information-Enabled Efficiency

Predicting Energy Consumption

* All data sources except monthly utility bills are
publicly available

* Opportunity to quantitatively evaluate
different modeling / prediction algorithms

e Serves as a starting point for incorporating
more complex features for energy prediction

|I|II ENERGY EFFICIENCY STRATEGY PROJECT J. Zico Kolter



Data- and Information-Enabled Efficiency

Quantitative Infrared
Thermography for Large-Scale,
Targeted Retrofit of Res. Homes

Kaitlin Goldstein

PhD Candidate
MIT Building Technology Program

IIIII ENERGY EFFICIENCY STRATEGY PROJECT



Data- and Information-Enabled Efficiency

Quantitative Infrared Thermography for Large
Scale Targeted Retrofit of Residential Homes

~48.9
47

45
43
-4
-39
37
-35
33
31

29
27
25
23
21

~-19.9
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DEIFE and Information-EnabIed Efficiency
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Data- and Information-Enabled Efficiency

How do we obtain this information?

Drive-by infrared scan of homes
— Augmented with data about external conditions

Information then used to develop an R-value map
— Map telling us how well insulated the home is in different areas

Most difficult part getting data sufficiently accurate to be predictive

Need not only good model of heat transfer at building surface
— Understand why building looks the way it does through the lens
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Data- and Information-Enabled Efficiency

How do we use this information?

 Could be used in many different ways by many different parties

* First and foremost, informational tool
— Help us to understand what we already have

e (Can also help inform those willing to support/subsidize
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Data- and Information-Enabled Efficiency

Using Information to Drive
Efficient Operations and Behavior

Elena Alschuler, Masters Candidate
MIT Department of Urban Studies and Planning

Kat Donnelly, PhD Candidate
MIT Engineering Systems Division
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Data- and Information-Enabled Efficiency

Why Real-Time Data for Office Buildings?

Capital Investments

Facility Staff Continuous Commissioning

Worker Behavior Change

Illll ENERGY EFFICIENCY STRATEGY PROJECT Elena Alschuler & Kat Donnelly



Data- and Information-Enabled Efficiency

Smart Energy Now Pilot, Charlotte

* Propose a new strategic approach to achieving cost-effective energy efficiency

* Reduce energy use in office buildings by 20%, 5% via behavior change

Deliver a first-of-its-kind behavioral efficiency program with regulator approval

Increase participation in capital incentive programs
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Data- and Information-Enabled Efficiency

Installing Meters & Obtaining Data

* Installing interval “shadow” meters in all 70+ office buildings downtown
* Buildings host 75,000 workers
* Bank of America, Wells Fargo, Duke Energy, Public buildings = 80% SF

e >200 meters and >150 routers (Cisco), wireless 4G LTE technology (Verizon)

Illll ENERGY EFFICIENCY STRATEGY PROJECT Elena Alschuler & Kat Donnelly



Data- and Information-Enabled Efficiency

Translating Data into Usable Information

Real Time

Feedback Actionable Tips

Clearly Presented

Fault Detection Technical support Training

Illll ENERGY EFFICIENCY STRATEGY PROJECT Elena Alschuler & Kat Donnelly



Data- and Information-Enabled Efficiency

Translating Information into Action

 Downtown-wide data displayed to public on touch screens in building lobbies

* Meter-level information for owners and staff

Duke
bEnergya Load Profiles
Select Customer EPO Basic I Historical Comparison |

Profile for Selected Accounts on 1/1/2004

kv °F

(] Table

el

Normalize:

|None

=l

[SEEN SR oI O
View
Day Week Month |14

=200 -8

Days

Overlay Accounts
)
. [V Computer Center (kW)
[~ Office Bldg (KVAR)
B ® office Bidg w)

- [V Power (Fahren)
W~ rower tw)
[ = rower RH)

[ = office 8idg (Power Factor)
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Data- and Information-Enabled Efficiency

Creating a Feedback Loop for Management

Information

Owner <

] . Tenants .
Direction Persuasion

Action
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Data- and Information-Enabled Efficiency

Media Channels to Engage Worker Bees

testimonials

Pledge
& reward Public

: Town Hall
experience of meetings

campaign

Peer to
Peer

Posters and
light switch
signs

Lunch and
Learns

Facebook

Source: O’Neill, Kerry (Earth Markets) and

Donnelly, Kat A. (EMpower Devices) (2011) Kat A. DonneIIy



Data- and Information-Enabled Efficiency

Psychological Framework for Behavior Change

Target
Behavior
A

2. Motivate s’
“Why” ,/ Individual + Social Triggers:
“Facilitators” increase ability

“Sparks” leverage motivation
“Signals” serve as reminders

3. Enable
llHow"

Sources: Donnelly, K. A. (2010); Ehrhardt-Martinez, K., Donnelly, K.A., and Laitner, J.A. Kat A. D Il
2010; Armel, K. Carrie, 2010. at A. Donne Yy



Data- and Information-Enabled Efficiency

Four Individual and Four Social Triggers

Individual Social

Commitment Social Networks

Norms
Word of Mouth

Collaborations vs. Competitions

Goal Setting

Feedback

Actionable Steps

Sources: Donnelly, K. A. (2010); Ehrhardt-Martinez, K., Donnelly, K.A., and
Laitner, J.A. 2010; Armel, K. Carrie, 2008, Cialdini, 2008. Kat A. Donnelly



Data- and Information-Enabled Efficiency

Resources

Armel, C. (2008). Setting the Stage: Behavior, Energy, and Climate Change. Paper presented
at the November 2008 Behavior, Energy, and Climate Change, Sacramento, CA.

Cialdini, R. B. (2008). Influence: Science and Practice-5th Edition. Needham Heights, MA:
Allyn & Bacon.

Donnelly, K. A. (2010). The Technological and Human Dimensions of Residential Feedback: An
Introduction to the Broad Range of Today’s Feedback Strategies. In K. Ehrhardt-Martinez & J.

A. Laitner (Eds.), People-Centered Initiatives for Increasing Energy Savings. Washington, D.C.:
American Council for an Energy-Efficient Economy.

Ehrhardt-Martinez, K., Donnelly, K. A., & Laitner, J. A. S. (2010). Advanced Metering Initiatives
and Residential Feedback Programs: A Meta-Review for Economy-Wide Electricity-Saving

Opportunities. American Council for an Energy-Efficient Economy, Overbrook Foundation,
Washington, D.C. Retrieved from http://www.aceee.org/pubs/e105.htm

Fogg, B. J. (2009). A Behavior Model for Persuasive Design. Paper presented at the Persuasive
2009, Claremont, CA.

Laitner, J. A. S., Ehrhardt-Martinez, K., & McKinney, V. (2009). Examining the Scale of the
Behavior Energy Efficiency Continuum. ECEEE Summer Study paper, Stockholm, Sweden:
European Council for an Energy-Efficient Economy.
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Data- and Information-Enabled Efficiency

Assessing Massachusetts Green
Communities Program for
Municipal Building Retrofits

Lindsay Reul
Masters Candidate

MIT Department of Urban Studies
and Planning
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Data- and Information-Enabled Efficiency

Will MA Green Communities Enable Energy
Efficiency?

<€ Utilities

Local Municipalities —> (Project Managers)

(Energy Committees) <— Mass State
(Dept. of Energy Resources)

What enables communities to achieving energy efficiency?
What aspects of the MGC Program are barriers to its success?

Are small communities a threshold for a more fortified program?
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Data- and Information-Enabled Efficiency

Community Factors

Greenfield _fr";.( Community Populations in
f - .
e Greater  Massachusetts
|
ll," { * %. Wayland than
] il 35,000
P
Easton . * 12%
’}( Smaller
-
W",‘Tﬁ\ than
»:/'\, 35,000
e 88%
Town Population Median HH Volunteer or | Region Type of Champion
Income Staff Lead Government | Present
Wayland 13,219 130,643 Volunteer Northeast Open
Easton 22.913 84,375 Staff Southeast Open Yes
Greenfield 17,862 45,188 Staff Western City Council Yes

| |
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Data- and Information-Enabled Efficiency

Preliminary Conclusions

ENABLERS BARRIERS SMVIgLL
COMMUNITIES A
MassEnergylnsight Lack of easy information to: THRESHOLD?
*Restructure local political mobility No

Web-Based Tool
*Benchmark proposed projects

*Financing tools

*Know how to leverage other
grants & programs
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Data- and Information-Enabled Efficiency

Additional Observations

COMMUNITY SIDE

Small communities are generally
showing more interest than larger
communities.

The most successful communities
have had a champion — an individual
with pre-existing expertise or values
for energy efficiency.

UTILITY SIDE

The utilities do not have enough
personnel to run the collaborative
process well.

Program Planning and Administration
(PPA) is limited, but to reach deeper
energy efficiency, increasingly more
PPA intensive projects are required.

IIIII ENERGY EFFICIENCY STRATEGY PROJECT
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Image Source: http://scheuring.wordpress.com/category/energy-saving-home-products/

Equity and Efficiency
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Equity and Efficiency

Panel Preview

* Efforts to Integrate Equity and Energy
Efficiency

* Policies and Programs to Deliver Benefits
Beyond EE and to Communities often
Overlooked
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Equity and Efficiency

Job Quality and Outcomes in
Residential Energy Efficiency

Ryan Hammond
PhD Candidate
MIT Sloan School of Management
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Equity and Efficiency

Residential Retrofits as Job Creators

* Policy Aim under ARRA to create not only
many jobs but “good” and “sustainable” jobs

* Pace of job creation has been slower than
hoped due to administrative needs

* Training has been ramping up rapidly and
money just now beginning to be deployed

* Are the jobs being created “good” jobs?

Ill-- Ryan Hammond
Il ENERGY EFFICIENCY STRATEGY PROJECT



Equity and Efficiency

Residential Retrofits as Job Creators

e Data from survey sent to all individuals who
took a Building Performance Institute
certification exam in 2010

12000 10,637

10000 # of New Individuals

Certified by BPI in Each
Year

8000
6000

4000

135

594 526 352 378 367
0

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
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Equity and Efficiency

Energy Auditor Wages

Distribution of Reported Wages for
Energy Auditor

 Exempt from Davis Bacon
 Wide Range
e $18-20/hr average

HHHHH
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Equity and Efficiency

Health and Pension Benefits

% who receive through
employer

By Organization Type
Health Retiremenet
Benefits Benefits

Union
Member

By Job Category
% who receive through . .
employer Healt.h Retlrerr!ent Union
Benefits Benefits Member
54% 41% 6%

All job categories

Insulation Installatio

Crew Chief
Energy Audito
HVAC Specialist
Other - Misc

Sales and Marketing

Senior Manager
Owne

Traine

8%
3%
7%
9%
2%

4%

15%

All Organizations

54%

41%

6%

CC/University

Gvt. Program
Non-Profit

Other - Non-REE related
Other - REE related

Other-For Profit

Contractor NOT spec. REE

Contractor spec. RE

66%

78%

83%

81%

62%

85%

58%

60%

63%

63%

69%

53%

59%

27%

10%

4%

31%

11%

9%

4%

2%

1%

4%
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Equity and Efficiency

Other Job Quality Attributes

Career

% Very or Somewhat Satisfied Training and Skill Control Over Advancement
Development Work Opportunties

All job categories 75% 83% 59%

Insulation Installation 65% 68% 45%

Crew Chief 60% 84% 48%

Energy Auditor 73% 80% 54%

HVAC Specialist 72% 82% 59%

Other - Misc 75% 79% 59%

Sales and Marketing 72% 78% 62%

Senior Manager/Owner 80% 90% 71%

Trainer 83% 90% 62%
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Equity and Efficiency

Healthy, Energy Efficient Homes:

Part of a Neighborhood Sustainability Plan
for Codman Square

N .
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Equity and Efficiency

Health & Energy - Bridging Opportunities in

Codman Square & the Boston Metro Region

@

Legend
Home Energy Spending As Percentage of Household Budget|
3.1% - 3.5%
3.6% - 3.7%
=3.8% - 3.9%
=4% - 4.1%
=4.2% - 5.1%
Roads
=Primary Road, Limited Access
=Primary Road, Not Limited Access
—Secondary Road
Local Road, Access Ramp
=+Rail lines
|®CSNDC Service Area Boundary

Rate per 1,000 population under 5

Asthma Hospitalization Rate, Children under Age 5. by Boston neighborhood, 2003-2005

Charlestown

East Boston
Roslindale
Fenway
South Boston
Hyde Park
South End
Mattapan
Jamaica Plain|
Roxbury

Aliston/Brighton
Central & Back Bay
West Roxbury
Boston-Citywide
South Dorchester
North Dorchester|

Source, Boston Public Health Commission

Figure 9.43 Children With Elevated Blood Lead
Levels by Neighborhood, 2009

3%

2% 2% 2%

2%

1%

0%

SIS IR - PP JECIIR P Y.

06«0@%.‘2"":«}6'20‘}2 0“‘:&31,3\?; Q’:’\e*\(@ :«\\95294‘9‘\%0" 5o

%@& @(}@@é & o oo o 50‘% o e“; o
5 N \@{@ S

Percent Screening Positive

Includes Beacon Hill, Downtown, and the West End
ncludes Chinatown
ATA SOURCE: Boston Public Health Commission Office of Environmental Health

Brendan McEwen & Rosie Sherman




Equity and Efficiency

Building on Community-Based Energy Efficiency

Whom do you trust most about getting information

on energy efficiency program?

M None of
the above

Private
Companies

[+)

1%
B MassSAVE

B National Grid
(Natural Gas Utility)

1% —

M Neighborhood
non-profit groups

ﬁ

B NSTAR
(Electric Utility)

Federal Government

Massachusetts

State Government Boston City Government

Source: City of Boston. 2010. Polling at climate action planning engagement processes.

Draft energy efficient and
healthy home management
strategy for CSNDC'’s existing
portfolio

Outline comprehensive
energy efficient and healthy
home upgrade process

Incorporate energy &
healthy homes into existing

community engagement

N .
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Equity and Efficiency

Comprehensive Home Upgrade Strategy

Lead Violation

-Lead Safe Boston
-Lead Action Collaborative
-Dorchester Bay Economic
Development Corp

Comprehensive Pool project
Pre-weatherization barriers Home Elealthy:cije & ]Saplta! fOl’JOIlnt
Upgrade nergy Aual inancing too
--Renew Boston Trigger
--Homeworks Program
Program Detailed Upgrade Repayment Obligations Temporary
Ca gcit Scope of Work Divided According to residence in
pacty Audit; Mutual Agreement neighborhood
Sanitary Code Violations Capital — for occupants
Sources Division of repayment
- Breath Easy (Asthma Referral for recommendations
mold, indoor air quality, IPM)

- Boston Urban Asthma Coalition
- Environmental Hazards (asbestos)

Owner Repayment
Mechanism

Tenant Repayment

Energy audit and other home
Mechanism

appraisal

On utility bill, property
assessed, or personal loan

On utility bill repayment/tariff
system (avoids landlord
assuming personal debt for
tenant repayment)

-Renew Boston

Personal loan for landlord

N .
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Equity and Efficiency

Program Outreach During CDC Engagement

Existing Community Engagement
*10 year Neighborhood Plan
*Family Plans

*Individual Financial Fitness

Energy Efficiency & Healthy Homes Outreach
*Promote programs at community events; CBSM

*Incorporate EE into financial fitness 0 AN A
*Outreach to landlords (‘Good Landlord’ program?)

| B |
IIIII ENERGY EFFICIENCY STRATEGY PROJECT Brendan McEwen & Rosie Sherman



Equity and Efficiency

Energy Efficiency and
Moderate-Income Households

Marcus Rozbitsky
Masters Candidate

Urban and Environmental Policy
and Planning

Tufts University
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Equity and Efficiency

To what extent are Moderate-Income
Households Participating in Energy Efficiency?

* Discretionary Income * Potential
— Do moderate-income — What is the potential in
households have the moderate-income
discretionary income to households?

participate?

* Participation

o
Programs — Are moderate-income

targeting moderate-income

households?

IIIII ENERGY EFFICIENCY STRATEGY PROJECT Marcus Rozbitsky



Equity and Efficiency

Results

* Do have discretionary income, but limited for
many

* Perceived need by industry to target
 25% of MA’s Residential energy use

e Weak correlation between income and
participation on Cape Cod
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Equity and Efficiency

Energy Efficiency Ordinances
Targeting Rental Housing

Pat Coleman
Masters Candidate

MIT Department of Urban Studies
and Planning
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Equity and Efficiency

Tenants and Energy Efficiency

Lowell: 56.8%
Springfield: 50.1%

Worcester: 56.6%

* Income /Spatial W\ i74

* Barriers / e T
Strategies 5%

19.1%-21%
— “Hard to Reach” —
B 4s.6%-71%

Data Source: US Census, 2000 Decennial Census; H007001 é *
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Equity and Efficiency

Increase in Public Interest

Landmarks v

A: Commonwealth Avenue

LN 3 1 ‘ A -
o ',
. A \ -,‘: 0 ‘.: “
B. Newbury Street 1.3\ : e " ° .
g o 53,2 billion EECBG
D. Copley T Station 2 v S °
E. The Esplanade TR e X
F. Copley Square . p
G. Trinity Church
H. John Hancock Tower
I. Hatch Shell
J. Arlington T Station
K. Public Garden and

Swan Boats

* Municipal Actions:

Renew Boston

I Current 100-year flood zone
B Projected 100-year flooded area (higher-emissions scenario) Source: NECIAIUCS, 2007 (see: www.climatechoices.org/n

Image Source: City of Boston, “Sparking Boston’s Climate Revolution, 2010”
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Equity and Efficiency

State and Local Policies to Enable EE in
Rental Properties

 Mandatory EE Standards

— San Francisco &
Berkeley, CA,
Wisconsin,

Burlington, VT

* Information and
Upgrade Ordinance

— Austin, TX

i eneroy EFFiciENCY sTRATEGY PROJECT Pat Coleman



Equity and Efficiency

Ordinance Outcomes and
Recommendations

 Lack of formal evaluation

 Ordinances deliver EE floor, facilitate valuation of EE,
and enable focus on deeper EE

at little incremental cost
— Targeting of municipal efforts

Image Sources :
http://affordablehousinginstitute.org/blogs/us/2005/04/triple_deckers.html
http://www.allatticinsulation.com/attic-insulation-spring-texas
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Equity and Efficiency

EXPLORING THE IECC 2009
ENERGY CODE IN KENTUCKY

Brittany Zwicker
Masters Candidate

Urban and Environmental Policy and
Planning

Tufts University
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Equity and Efficiency

Energy Code Status Now

=T |
3 ., | | S /_ W . '-\ American Samoa
1I| L _'1 . i — MS | AL GA \.- Guam
- ‘ ) | ; N. Mariana Islands
i > , LA —
' ] ‘—«-R_A_,.’_‘_A,_\_ T~ Puerto Rico
AK W », ' \\l N U.S. Virgin Islands
il 9 " | . ' ’/

[ IECC 2009, equivalent or more stringent [ IECC 2006, equivalent
[ IECC 2003, equivalent or less stringent [ No Statewide Code

* Adoption by county/jurisdiction above state mandated minimum
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Equity and Efficiency

Energy Code Status by 2013

)
wa [
e N Mt CME -,
& »
OR 2 "1 , \\
, T 1.
—~ " | L7
‘ ~+ ' LN MA
. EEEE e
/ [ ] 7 et
/ | —— ~N
| { NV (T N NJ
et Qs DE
A | co R uoC
|l (‘:A
5 'n________ —_,
. |
. | J AZ |i NM ' )
B § | Y American Samoa
| . l| ; Guam
— » N. Mariana Islands
\ \ Puerto Rico
= _r N U.S. Virgin Islands
. AK b , = I ‘.
A <\ HI ( 4
- \ o -
[ Meets or exceeds 2008 [ECC within 3 years
[J Does not meet within 3 years
* Adoption by county/jurisdiction above state mandated minimum
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Equity and Efficiency

Areas of Study

0 Adoption
0 Implementation

0 Enforcement
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Equity and Efficiency

Future Research

With low energy prices, low residential building
rates, and little energy efficiency
infrastructure...

L1 Incentive to fully fund enforcement efforts?
[1 Simplify enforcement to ensure equal efficiency at less cost?

[] What is the role of utilities?
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Equity and Efficiency

Greening HBCU'’s

Christopher Jones
PhD Candidate

MIT Department of Urban Studies
and Planning
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Equity and Efficiency

The University Context and HBCU'’s

*Size and nature of building
stock

*Curriculum development
*Savings to universities in
financial trouble (15% reduction
= $300 Million/yr)

*Influence on communities in
the South/midwest

*Centers of intellectual thought
*Equity and justice

27 Billion kWh/yr *Broad influence of alumni
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Equity and Efficiency

On the ground

&) TOUGALOO
&% COLLEGE

Where History Meets the Future
-

TOUGALOO COLLEGE MASTER SUSTAINABILITY PLAN

* Foundedin 1869 in (Fgure 1)
Tougaloo, MS S
* Enrollment = 856 | )~
e 100 acres of land, 450,000 | oo V i |
sqft of building space /\ -
e 7,200,000 kWh electricity \/”’ s

usage e Y .
| seaninance REDUCTION
« S540K/yr spent \"" /&

RECYCLING

* 15% savings = $80K B N
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Equity and Efficiency

OPPORTUNITIES AROUND ENERGY EFFICIENCY RETROFIT

CURRENT SYSTEM: DIRECT PAYMENT TO POWER COMPANY
100% HBCU Budget Allocated to Cost of Energy

POWER
COMPANY

HBCU > >

100%

PERFORMANCE-BASED CONTRACT
50 % HBCU Budget Allocated to Cost of Energy, 50% Savings

> —> N\

AUDIT & RETROFIT
CONTRACTOR

SEED FUND

25% Savings to Pay
<€ for Retrofit

25% Savings Back to
s HBCU

[
POWER
o,
HBCU S COMPANY
> >

PERFORMANCE-

\ BASED CONTRACT /
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For more info:

http://web.mit.edu/energy-efficiency
contact Harvey Michaels: hgm@mit.edu
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