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Presenter
Presentation Notes
Talk about how Elevate Energy has segmented single family homes in Cook County IL as a way to help communities achieve deep energy savings at scale.





©2014 Elevate Energy 

Our Mission 

We promote smarter energy use for all.  
 

We ensure the benefits of energy efficiency 
reach those who need them most.  

We give people the resources they need to make 
informed energy choices.    

We design and implement efficiency programs 
that lower costs, and protect the environment.  

Presenter
Presentation Notes

Elevate Energy – mission based organization that delivers smarter energy use for all, particularly serving low and moderate income families.
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Elevate Energy: Smarter Energy Use for All 

 Smart grid benefits and dynamic 
electricity pricing in homes 
 23,000 households enrolled in hourly 

pricing programs 
 
 

 Energy efficient buildings 
 3,600 single family homes retrofitted 
 18,000 multifamily units retrofitted  

 

 Community-level programs  
 

 Research, policy and innovation 
 

 

Presenter
Presentation Notes
Work in a variety of areas to make that happen.
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Elevate Energy: Public Sector work 

 Energy & Sustainability Planning 
 Municipal 
 County 
 Regional 
 State 

 
 

 Benchmarking 
 Public Sector building portfolio 
 Rollout/implementation of 

benchmarking ordinance 
 

 Energy Efficiency at 
water/wastewater facilities 
 

 

Presenter
Presentation Notes
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The Elevate Energy Team 

Mission Statement 
Elevate Energy helps people do more with less energy. 
We design and implement efficiency programs that 
lower costs, protect the environment, and ensure the 
benefits of energy efficiency reach those who need 
them most.  
 
In other words, we stand for… 

 A dedicated and talented team with a broad range of expertise 

Presenter
Presentation Notes
Energy analysts, engineers, and construction managers; Customer support specialists; Researchers and data analysts Energy law and policy experts Communication, marketing, and outreach professionals Project managers and program administrators; Real estate experts

Relevant today is how Elevate Energy is uses data, research and policy analysis/innovation to inform program design and implemention. That dialogue between the Resarch and Programs makes us unique and both program delivery and research initiatives better. 

Today’s talk an example of that.
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Agenda 

 Community Sustainability Planning 
 

 Context 
 

 Single Family Housing 
Characterization 
 

 Applications 
 

Presenter
Presentation Notes

Context – Understanding the role of energy efficiency in Community Sustainability Planning (Referencin MEPP), Demographics of Cook County IL

Description of how data was assembled and segmentation
How it was applied to cook county, IL and 

Application of data in mapping (geospatial) analysis in community energy planning





©2014 Elevate Energy 

Knowing Where Your Starting From 

Community Planning - Baseline 
Metrics 

 integral piece to an energy or 
sustainability strategy or larger scale 
plan 

Municipal Energy Profile Project 
(MEPP) 

 Developed profiles for 270 
municipalities in 7 – county region 
(Chicago metro area) 

 Energy and Emissions Data 
 Residential, Commercial, Industrial 

 
 

Presenter
Presentation Notes
Learning Objective 1 : Understand why energy efficiency is key component in a community’s sustainability plan:

knowing where you’re starting from—your baseline metrics—is an integral piece to an energy or sustainability strategy or larger scale plan. – taken from MEPP Webinar

Baseline Metrics or “benchmarking” 
		You can’t measure your success without knowing where   	you started from.

Accurate Data 
		Factual consumption data “trumps” 
		estimates provided by other sources;
		helps better project savings estimates.

Data Indicators
		Flag areas of concern (e.g. Why is our 
		average household consumption so high?)
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Cook County Residential Demographics
  

 Cook County Single Family Housing & Demographics 

Size 1635 square miles 
Households Nearly 2 million  

Single family Homes (n) Nearly 1.1 million 

Size of homes (median) 1,629 square feet 

Year built (median)  1956 

Construction type Masonry 38% 
Frame 58% 
Other 4% 

Household annual income (median) $59,903 

Heating Systems 85% gas forced air, 15% hot water/steam 

Central Air Conditioning penetration 40% 

Presenter
Presentation Notes
Moving from the MEPP, this research focuses in on the single family residential buildings profile of cook county. 

As of the 2010 census, the population was 5,194,675.[2]With more than 40 percent of all Illinois residents, it is the most populous county in Illinois and the second-most populouscounty in the United States after Los Angeles County,
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Summary: Housing Stock 

Single Family Homes  
 919 K 
 *% Housing Units in Cook County 

 
 
 

 

Single Family, 
82% 

Multifamily  
18% 

Presenter
Presentation Notes
Explain the map.
Homes all over…
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Cook County Home Examples 

Frame Cottage Bungalow Colonial Georgian 

Newer Luxury Raised Ranch Ranch 

Townhome Tudor Victorian Split level 

Presenter
Presentation Notes
Here are examples of what our single family housing stock looks like

Diverse Housing Stock , construction , age, size
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Unique Dataset 

Characteristic 
2005 RECS,  
National 

2005 RECS, East 
North Central Elevate Energy1 

# Homes 3,102 486 440,204 

kWh 10,757 9,685 9,273 

therms 706 934 1,306 

kBtu - electric 36,703 33,045 31,639 

kBtu - gas 70,589 93,353 130,600 

Square feet 1,889 2,132 1,254 

Year built Before 1940 Before 1940 1957 

EUI 57 59 129 
1 CNT Energy 2011 

Presenter
Presentation Notes
Based on our sample program data its clear our energy consumption is unique in comparison to national energy use

The national data used to benchmark homes and to assess in program evaluation isn’t as useful when you want to evaluate regional energy use

RECs data put out by the EIA – in 2005 they collected data on 3000 homes that statistically represent US consumption in homes- 

Once you drill down and looking at data by region – 500 homes for all of the east north central region.

We end up with situations where the reality of the region is drastically different from what RECs tells us.

Comparing the RECs sample of 486 to our data set – therms use is 400 therms higher on average – that’s 40%
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Housing Characterization Data Collection 

 

N=1.1 M N=439k 

Presenter
Presentation Notes
One of the largest energy + housing data sets.  In order to segment this housing stock based on housing traits and energy usage, we brought together several different datasets

Illinois property assessor data to get housing traits for 1.1 million
Utility data for energy usage
Census data for socioeconomic information

Weather data – daily HDD and CDD

-audit data - supplements
Brought all this together to create an energy use intensity for each home – allowed for comparison 





©2014 Elevate Energy Data Source: Elevate Energy 2013 Analysis of Cook County Assessor 
2010, and median aggregate utility data 2005,2008 

Cook County Single Family Residential Profile 

Stock is Old, Small, and Energy Intensive 
 82% of homes built before energy codes 
 Median size= 1,313 sf 
 Natural Gas Use:  1,329 therms annually 

 Nearly ~2x intensive as national sample 
  Electricity = 8,697 kWh annually 

 
 
 

 

Single Family, 
82% 

Multifamily  
18% 

Presenter
Presentation Notes
1. Elevate Energy has built upon the 2011 BA research by adding nearly half a million single family homes (n=919,103 for 100% match of population; no additional energy use data added) to its housing characterization database and completed extensive geo-spatial analysis in order to inform and target energy efficiency program outreach.  They are using this analysis to target whole home retrofit and smart grid energy reduction strategies at a community level. They are using these data for targeted community based outreach (2014-2015). 

They are old and energy intensive.  ~2x as intensive as national samples indicate.  So huge potential.
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Housing Characterization Analysis 

Segmentation of Housing Stock 
 Construction Type (frame or Masonry) 
 Year built (Pre-1942, 1942-1978, Post-1978) 
 Number of stories 

Results 
 15 Housing Groups 
 Indicators of deep retrofit and savings 

opportunities 

 
 

Presenter
Presentation Notes
Results – 15 housing groups with homes of similar building and energy use characteristics. Similar to the data indicators in MEPP the identification of these housing types would allow planners to target energy intensive homes in sustainability planning. 
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Frame 1942-1978 Less than 2 
stories (Group  11) 

 

Frame 1942-1978 2 or more 
stories (Group 13) 

Frame Pre-1942 Less than 2 
stories no split level (Group  14) 

 

Masonry 1942-1978  Less than 2 
Stories no split level (Group 4) 

 

Masonry Pre-1942 Less than 2 
stories non split level  (Group 6) 

Frame Post-1978 2 or more 
stories (Group  10) 

 

Geographic Concentrations of Housing Types 

Presenter
Presentation Notes
Using GIS analysis, we were able to identify concentrations of the most prevalent housing groups in Cook County. 
This regional analysis provides baseline information (prevalence of housing types, location, energy consumption) to inform the regions potential success in sustainability planning and where to target programs. 

The map on the right is a composite of the six housing types.  This map shows the distribution and concentration of >650,000 homes across the county. The darker areas of the maps illustrate the highest #s of homes in a geographic area. 

The smaller, six maps on the left represent 1 each housing type recommended for targeting: Going left to right, oldest to newest. 
The individual home types are clustered geographically and follow traditional residential development patterns where older, smaller homes are concentrated close to the city center, and newer suburban development radiating outward from the city core.
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Frame 1942-1978 Less than 2 
stories (Group  11) 

 

Frame 1942-1978 2 or more 
stories (Group 13) 

Frame Pre-1942 Less than 2 
stories no split level (Group  14) 

 

Masonry 1942-1978  Less than 2 
Stories no split level (Group 4) 

 

Masonry Pre-1942 Less than 2 
stories no split level  (Group 6) 

Frame Post-1978 2 or more 
stories (Group  10) 

 

Geographic Concentrations of Housing Types 

Presenter
Presentation Notes


Even one home type, has significant potential.  Example: Masonry 1942-1978 less than 2 stories.  These mid-century brick homes were built on the outskirts of the City of Chicago, the inner ring suburbs, and along transportation corridors (in this case expressways and rail corridors.)
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 176,352 of these brick homes in 
Cook County, representing 19.2% 
of county’s population.  

Municipalities/Chicago Community Areas with Largest 
Concentration of Group 4 (Top 5) 

Name 

Group 4  

N Obs 
Total # of 
SF Homes 

Group 4 % of 
SF Homes  

Ashburn 7247 11959 61% 

Skokie 6663 17129 39% 

Garfield Ridge 4763 10405 46% 

Norwood Park 4715 11242 42% 

Oak Lawn 4245 16695 25% 

Total 27,633 67430 41% 

Targeting by Housing Type 

Presenter
Presentation Notes


Hypothetically, if an energy efficiency program were to target this home type only, it would have a significant market sample: There are 176,352 of these brick homes in Cook County, representing 19.2 percent of county’s population. 

Additionally, geo-spatial analysis allows for more specific targeting. Approximately 38%of these brick homes are clustered in 5 suburban municipalities or Chicago Community Areas (neighborhoods). The Ashburn community in Chicago, for example, shown as one of the orange clusters, has more than 7,000 of these homes in that neighborhood alone.  

These community level analyses allow programs to launch a very focused community level outreach and marketing strategy toward a specific geography and toward a specific home type. 

Let’s go back to one of the clusters and hot spot analysis.
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County-Wide Savings Potential 

Baseline Metrics 
 Masonry Pre-1942 Less than 2 stories non split level  (Group 6) – 

176k Homes 
 Median Natural Gas Use – 1,229 Therms Annually 
 Median Electricity Use – 7,849 kWh Annually 

Potential Program Success (10% Penetration) 
 ~17,000 Homes 

Annual Savings Potential (10% Therms  Savings & 7% kWh Savings) 
 ~2 Mil Therms 
 ~9 Mil kWh Saved 
 ~20,000 metric tons CO2e reductions 

 
 

 

Presenter
Presentation Notes

Even one home type, has significant potential.  Example: Masonry 1942-1978 less than 2 stories.  These mid-century brick homes were built on the outskirts of the City of Chicago, the inner ring suburbs, and along transportation corridors (in this case expressways and rail corridors.)
Note to presenters: Conservative savings - therm savings could be 20-25% if include wall insulation and furnace upgrades.  Our 10% savings is shell measures.
Full Cook County: Top 6 Housing Groups (N obs 656,017)
71.4% of population of homes in Cook County (656k/919k)
10% Penetration = 65,602 homes 
Annual Savings Potential (10% therm;  7% kWh) 
~9 mil Therm Savings
~41 mil kWh Savings
83,486 metric tons
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 Spur economic development 
 
 Preserve affordable housing 

 
 Address high rates of foreclosure, vacancy 
 
 Revitalize historic neighborhoods 
 
 Meet climate change goals  

 

Applications: Align Efficiency w/Community Goals 

Presenter
Presentation Notes
Pair energy efficiency with efforts to: 
Spur economic development – TIF districts and empowerment zones
Preserve affordable housing – target LMI neighborhoods
Address high rates of foreclosure, vacancy –federal neighborhood stabilization dollars, land banks
Revitalize historic neighborhoods 
Meet climate change goals 
Key Take-Aways/Recommendations from Analysis
Policymakers and ee programs should take holistic approach to housing and energy
Policymakers and ee programs should employ community-wide and targeted strategies in order to meet energy and climate goals,  and to achieve deeper per-home savings  
Policymakers and ee programs should address housing stock by geographic clusters
City of Chicago should focus on 4 home types; Cook County should focus on 6 home types






©2014 Elevate Energy 

Applications: Real Estate Transaction Process 

 These data are also helping to 
provide energy transparency in real 
estate transactions.  
 

 
 City of Chicago residential energy 

costs disclosure when a home is 
listed for sale via an MLS 
 

 Early results promising 
 

 
 

 
 

 
 

 

Presenter
Presentation Notes
These data on residential energy use and homes are also helping to provide energy transparency in real estate transactions. For example, in July 2013, the City of Chicago became the first municipality in the country to disclose residential energy costs when a home is listed for sale via an MLS. When a home is listed for sale on the MLS serving Chicago, realtors can access natural gas and electricity costs for the property from an online, third-party database, in near real-time.  Elevate Energy automated that process. 

A preliminary analysis shows that Chicago single family real estate listings that disclosed energy costs spent less time on the market and had a higher closing rate. The findings do not imply causation. Yet they are very promising.
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Applications: Real Estate Transaction Process 

74 108 
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Application: Approach is Being Replicated 

test 

Presenter
Presentation Notes
Additionally, measured energy use across populations of homes can be used to streamline audits and reduce the cost of a retrofit, target limited efficiency resources to housing that is in most need of and can provide the most energy savings, and provide clarity in real estate transactions.
 
General recommendations :
Municipalities and energy efficiency portfolios should employ the housing characterization as part of a comprehensive community-based approach  toward energy and housing, in which specific vernacular housing types are targeted for deeper energy savings (>50%). 
Policymakers can use this approach to identify key housing types and geographies to develop outreach and efficiency programs more effectively. The ability to describe both the structural characteristics and energy use of a population of homes helps policymakers make informed decisions about the residential housing stock. These methods can be used to inform community investment strategies.  
Researchers can use these data and the analysis to understand how measured energy use across populations of homes can be used to examine trends that cannot be observed in single home comparisons.  An example of this is NREL’s field data repository, (and similarly, in the commercial sector, DOE’s high performance building database.) Combining housing segmentation with measured energy data analysis for a large population of homes reduces the effect of outliers and can significantly reduce program costs by enabling modeling of a population of homes (Polly, Kruis, Roberts 2011). Although customization of retrofit packages is required to retrofit an individual home, being able to use data based on the population enhances a provider’s ability to design retrofit packages that deliver cost-effective energy savings (Spanier et al 2012; Jones, Taylor, Kipp 2012; Gates and Neuhauser 2014).  These examples demonstrate how measured energy use across populations of homes can be used to streamline audits and reduce the cost of a retrofit.


https://cnt.maps.arcgis.com/home/webmap/viewer.html?webmap=2a7892fea84f41dc89f67836442e89c9
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Thank You 

        @elevate_energy 
         

        Facebook/elevateenergy 
         

        LinkedIn 

Lindy Wordlaw 
Lindy.Wordlaw@elevateenergy.org 
(773) 269-4012 
 
 
 
 
ElevateEnergy.org  

Presenter
Presentation Notes
We’ve crammed a lot of information at you in short time.

mailto:Lindy.Wordlaw@elevateenergy.org
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