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Executive
Summary

This document presents the findings from the preliminary impact evaluation of the U.S.
Department of Energy’s (DOE) Better Buildings Neighborhood Program (BBNP). The report
was prepared in partial fulfillment of a contract with the Lawrence Berkeley National Laboratory
to conduct a comprehensive program assessment of BBNP.

BBNP is one of many programs funded through the American Recovery and Reinvestment Act
of 2009. Total funding under BBNP is approximately $508 million for energy efficiency upgrade
and improvement programs for residential, commercial, multifamily, and agriculture sectors. The
state and local governmental entities that were awarded the grants worked with nonprofits,
building energy efficiency experts, financial institutions, utilities, and other organizations to
develop community-based programs and incentives for building energy upgrades. Each grantee
proposed, and is implementing, its own program design to deliver energy efficiency within its
designated jurisdiction.

Initially, DOE made 25 awards to local governmental or nonprofit organizations in amounts
ranging from $1.2 to $40 million through the competitive Energy Efficiency and Conservation
Block Grant (EECBG) program. Nine similar grantees were awarded funding from the Formula
EECBG program while seven grantees were awarded funding from the State Energy Program
solicitation, resulting in 41 total BBNP grantees.

The three BBNP objectives are:

1. Initiate building energy upgrade programs that promote projects estimated to achieve
energy savings in more than 40 communities.

2. Demonstrate more than one sustainable business model for providing energy upgrades to
a large percentage of the residential and/or commercial buildings in a specific
community.

3. ldentify and spread the most effective approaches to completing building energy
upgrades that support the development of a robust retrofit industry in the United States.

BBNP seeks to increase the overall energy efficiency of residential and nonresidential facilities
through home and building assessments, a trained workforce, and through financing and
incentives that lead to energy efficiency upgrades.

Evaluation Objectives

The overall objective of the preliminary impact evaluation was to develop independent,
quantitative estimates of BBNP’s economic impacts and energy savings for projects completed
from the onset of programmatic activities in the fourth quarter of 2010 through the second
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quarter of 2012. Additionally, through this preliminary evaluation, the team sought to provide
lessons learned and recommendations to DOE and the grantees who wish to continue their
programs after the grant funding has ended. The team intends to use the preliminary evaluation
findings to inform the research plan for the final impact evaluation activities, which will begin
immediately after approval of this report.

Methodology

The evaluation of BBNP is unique due to the program’s significant scope, size, and reporting
methodology. Grantees collected and reported a wide range of information, and the team worked
to design a flexible methodology that handled the variety of information that was available. The
impact evaluation consisted of three high-level activities to determine verified energy savings of
the programs offered by the grantees and also consisted of an economic analysis to determine
gross and net economic and fiscal impacts.

The activities to determine gross and net verified energy savings included:

y Measurement and Verification (M&V) of a sample of grantees and projects. M&V
activities were conducted to determine gross verified energy savings through a
combination of file reviews, telephone surveys, on-site inspections, and engineering
analysis of projects. Because it was not cost-effective to complete analysis and site
inspections on a census of the programs and the program projects, savings were verified
for a representative sample of projects.

y  Billing analysis on projects from grantees with sufficient utility bill data. The evaluation
team also conducted a billing analysis to estimate realized energy savings* at the project
level. The scale of this billing analysis depended on the availability of sufficient pre and
post-installation utility billing data for a large enough sample of end-use customers to
support a regression model.

Y Net-to-Gross (NTG) analysis on the M&V sample population.? Attribution surveys were
conducted on the same sample population that received M&YV activities.® Surveys were
conducted via telephone with the goal of understanding participant behavior and actions
due to the program influence.

The preliminary impact evaluation utilized data from multiple sources: grantee databases, DOE
databases and utility bills. For the M&V activities and NTG analysis, surveys were conducted
with over 300 residential and commercial project participants across a sample of 36 grantee

Realized energy savings are the savings calculated through the billing analysis at the participant site.

The Net to Gross analysis sought to determine BBNP’s level of influence on the project implementation by the participant. The
savings verified through the evaluation activities are considered “gross verified savings.” These gross verified savings are
adjusted by applying a factor (net to gross ratio) to determine the overall net verified savings. This factor was obtained through
the use of participant surveys that measured the influence BBNP had on their decision to participate.

Attribution surveys were administered on a sample of participants to determine a net-to-gross ratio, which is a measure of how
much influence BBNP had on the individual participants to implement the projects.
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locations. Billing analysis was completed for four grantees. Ultimately, the results from all the
activities were combined and extrapolated to the population in order to determine the overall
verified energy savings estimated for BBNP.

Measuring the economic impacts estimated for BBNP is a complex process, as spending by
grantees and program participants unfold over time. Due to this complexity, this analysis focused
on short-term impacts, which are associated with changes in business activity as a direct result of
changes in spending (or final demand) by program administrators, program participants, and
institutions that provide funding for energy efficiency programs. The economic modeling
framework that best measures these short-term economic impacts is called input-output
modeling. Input-output models involve mathematical representations of the economy that
describe how different parts (or sectors) are linked to one another. To conduct this modeling, the
teams relied on an economic impact model of the US economy constructed using the IMPLAN
(for IMpact Analysis for PLANning) modeling software.

Findings

The evaluation team estimated gross verified savings and realization rates* for the residential and
commercial sectors using both results from M&YV activities and the billing analysis regression as
well as the energy savings reported by DOE. These reported savings were obtained from a
project level database provided by DOE that compiled savings reported from each grantee for
projects implemented in their communities. The net verified savings were calculated using
customer attribution surveys. Savings are presented as source energy savings in million British
thermal units (MMBLu) as this is how savings are reported by DOE.> Table ES-1 outlines the
overall energy savings reported by BBNP and those verified by the evaluation team through the
2" Quarter of 2012.

Table ES-1: BBNP Reported and Verified Gross and Net Energy Savings thru Q2 2012

GROSS NET
REPORTED VERIFIED VERIFIED
REPORTED SOURCE SOURCE SOURCE
PROJECTS SAVINGS REALIZATION SAVINGS NTG SAVINGS CONFIDENCE /
SECTOR ** (MMBTU)** RATE (%) (MMBTU) RATIO (MMBTU) PRECISION
Residential 27,743 1,116,160 79% 883,999 83% 733,816 90/7
Commercial 1,333 667,108 106% 706,545 92% 646,888 90/12

Multifamily* 3,119 83,839 — — — — —

Continued

A realization rate represents the ratio of the energy savings verified by the evaluation activities and the savings reported by
BBNP.

Source energy savings represent the sum of the savings at the facility (often referred to as site savings) and the savings from
the energy not having to be extracted, converted, and transmitted to the facility due to the energy efficiency or renewable
energy project.
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GROSS NET
REPORTED VERIFIED VERIFIED
REPORTED SOURCE SOURCE SOURCE
PROJECTS SAVINGS REALIZATION SAVINGS NTG SAVINGS CONFIDENCE /
SECTOR ** (MMBT1U)** RATE (%) (MMBTU) RATIO (MMBTU) PRECISION
Agricultural* 59 9,220 — — — — —
Total 32,254 1,876,327 — 1,590,544 — 1,380,704 90/7

* The multifamily and agricultural sectors were not included in the evaluation activities due to a small amount of activity and a
lack of data provided by grantees to the evaluation team. Therefore, verified savings totals do not include savings from these
two sectors.

** Project Level Databases provided by DOE were used to obtain the reported projects and energy saving values.

One of the goals of this evaluation was to achieve 90% confidence and 10% precision of the
results at the overall BBNP level. As shown in Table ES-1, the evaluation activities achieved
90% confidence and 7% precision for BBNP.

Table ES-2 reports the estimated net and gross economic and fiscal impacts, between Q4 2010
and Q2 2012. Since BBNP funds could have been re-directed and used to support other federal
government programs, we accounted for this by adjusting gross economic impacts for foregone
federal government spending on non-defense programs.® This counterfactual is based on the total
outlays incurred between Q4 2010 and Q2 2012 and is important to include, since reporting only
gross impacts will overstate the economic benefits of any activity approximated for BBNP (i.e.,
program funds would have been spent on other things if BBNP had not been funded).
Consequently, these net impacts reflect economic benefits over and above what would have
occurred had BBNP not existed, and as such are of particular interest. The total gross and net
economic impacts approximated for BBNP are reported in Table ES-2.

Table ES-2: BBNP Total Gross and Net Economic Impacts, Q4 2010 — Q2 2012

IMPACT MEASURE TOTAL GROSS IMPACTS TOTAL NET IMPACTS
Output ($ millions) $1,070.7 $655.6
Personal Income ($ millions) $376.9 $155.4
Jobs (person-years of employment) 6,681 4,266
State and Local Taxes ($ millions) $42.2 $24.3
Federal Taxes ($ millions) $68.4 $30.1

An alternative counterfactual scenario would be to assume that the BBNP funding is returned to taxpayers and spent in a way
that follows historical purchase patterns. Since the government sector spending has a great multiplier effect on the economy
than this alternative, the counterfactual scenario used in this analysis results in a more conservative estimate of net economic
impacts due to BBNP spending.
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Key Lessons Learned

This preliminary impact evaluation attempted to verify the savings of a $500 million program
that allocated resources to varied energy efficiency programs across the country. The challenges
associated with this task, including difficulty in acquiring grantee data, lack of quality
control/assurance leading to inaccuracies of reported metrics, and the large scale and broad scope
of grantee programs affected the team’s ability to conduct this evaluation. While navigating these
challenges, we learned many lessons that will help shape the future of similar programs that may
be offered through a comparable grant process and that will aid in the planning and development
of the final impact evaluation activities. The following is a summary of the key lessons learned.
A more detailed discussion is presented in the main body of the report.

y  Evaluators need to be flexible. Actual evaluation activities diverged from the evaluation
plan based on additional and revised information obtained from the grantees. Many
grantees provided periodic project updates that adjusted savings and project counts
throughout the evaluation activities. The team had to be flexible in our sampling strategy
(for both the M&YV and billing analysis) and carefully make adjustments based on these
updates and revisions in order to maintain a valid data set and evaluation analysis.

y  Allow sufficient time to request and gather data from the grantees. Grantees are busy, and
unlike most utility-funded efficiency program managers, they are not equipped with the
tools and databases to easily extract participant and project level information. In addition,
grantees are frequently understaffed, so making clear and concise data requests are
necessary to help speed up the response time and alleviate any concerns or questions that
they may have regarding data needs. For the final impact evaluation, it will be necessary
to give grantees sufficient time and very clear directions when making requests for data.

y  Phone verifications had limited value. Phone verifications are standard practice in many
utility-funded impact evaluations. While the phone surveys were useful in verifying
overall project participation and obtaining attribution information, the team determined
that the phone verifications utilized for the M&V activities often proved to have limited
value due to factors such as: difficulty for participants to gather key data on measures
implemented, confusion regarding the measure funding source (BBNP or local utility
program), and uncertainty surrounding baseline and new equipment.

y  On-site verifications were valuable. While on-site surveys encounter some of the same
issues with reliability as the phone surveys, the on-site surveys were valuable in obtaining
a greater level of detail regarding project implementation than could be obtained during
phone verifications and file review.

Recommendations

The lessons learned by the evaluation team led to several recommendations for the planning and
design of the final impact evaluation. In addition, these lessons informed short-term and long-
term recommendations for DOE and the grantees when/if programs of a similar nature are
offered in the future. A more detailed discussion is presented in the main body of the report.
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Recommendations for the Final Evaluation

Based on the lessons learned during the preliminary impact evaluation activities and the
subsequent findings, the team has a number of recommendations for proceeding with the final
impact evaluation.

y  Reduce participant telephone surveys, conduct more participant on-site visits.

y  Ensure the sampling strategy accounts for the end of each grantee’s funding cycle by
appropriately scheduling necessary data collection activities.

y  Overlap billing analysis and M&V sample frames.

Short-Term Recommendations for DOE

As discussed above, the grant funding cycle is coming to a close and many grantees may be
ending their programs over the next 3-6 months. However, based on the lessons learned and our
interactions with grantees during the preliminary impact evaluation, the team has several
recommendations to DOE to aid in more accurate data collection and overall reporting during
these last few months.

y  Request that grantees match project—level tracking values with overall quarterly tracking
values.

y  Conduct more investigation into the savings of four unresponsive grantees.

y  Investigate opportunities for increasing reported measure accuracy by continuing to
provide support to grantees where there appears to be insufficient QA/QC.

y  Work with grantees to reduce or eliminate the reporting of zero savings values for
projects that indeed achieved energy savings.

y  Compile one final dataset to be used for all reporting and analysis in the final evaluation.

Long-Term Recommendations for DOE

The grant cycle for BBNP is coming to a close, and it is uncertain whether future funding will
become available to support a program similar to BBNP. If DOE or a similar organization
chooses to fund a program like BBNP in the future, the team proposes several recommendations
below to help ensure more consistency in program expectations, design, tracking and reporting.

y  Plan and develop a comprehensive and easy to use data tracking and reporting system.

y  Assess requiring grantees provide timely and accurate progress reports in order to receive
funding.

y  Require consistent documentation procedures across all grantees and programs.
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1 Introduction

Research Into Action, NMR Associates, Nexant Inc., and Evergreen Economics were retained by
the Lawrence Berkeley National Laboratory (LBNL) and the U.S. Department of Energy (DOE)
to conduct a comprehensive evaluation project (Project) of DOE’s Better Buildings
Neighborhood Program (BBNP). This Project includes the following components:

y A preliminary process evaluation focusing on the early program period.

y A preliminary impact evaluation focusing on the early grantee projects and including a
limited market effects analysis.

y A final process evaluation covering the entire program period.

y A final impact evaluation focusing on all grantee projects, including a limited market
effects analysis.

This Preliminary Energy Savings Impact Report (report) details methods used and the estimated
quantitative findings for the preliminary impact evaluation period (fourth quarter 2010 through
second quarter 2012). The methods used for the evaluation include the use of utility billing
regression analysis and measurement & verification in order to quantify energy savings and
associated metrics for the residential and commercial sectors. While many grantees also provided
services to the multifamily and agricultural sectors, these were not analyzed as part of this report
due to a lack of available data.

The report also includes the methodology and the findings from the economic impact analysis,
which includes an estimate of jobs (as measured in person-years of employment) as well as
estimates of economic output, income (personal and business), and tax revenue that resulted
from BBNP program spending.

The report details the evaluation findings from the onset of grantee program delivery in the
fourth quarter of 2010 through the second quarter of 2012. The final evaluation will build from
the results of this preliminary impact evaluation and detail the overall findings for BBNP through
the entire grant period (fourth quarter 2010 through third quarter 2014).
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1.1 Program Description

BBNP is a component of the Better Buildings Initiative - a program within DOE's Office of
Energy Efficiency and Renewable Energy (EERE). BBNP is one of many programs funded
through the American Recovery and Reinvestment Act of 2009 (ARRA).’

DOE issued three separate funding opportunities to support BBNP partners. In October 2009,
DOE issued the first competitive funding opportunity announcement (FOA), using Energy
Efficiency and Conservation Block Grant (EECBG) funds to provide grants to state and local
governments for the purpose of testing potential energy upgrade business models and improving
building energy efficiency across the country.® Additional EECBG funds were allocated through
DOE’s Formula EECBG program.® In June and August 2010, DOE awarded $482 million to 34
grant recipients in amounts ranging from $1.4 million to $40 million.

In April 2010, DOE issued a second competitive FOA under the State Energy Program (SEP) for
additional awards, and in November 2010, DOE awarded $26 million to seven SEP award
recipients.*

Total funding under BBNP is approximately $508 million for energy efficiency upgrade and
improvement programs for residential, commercial, multifamily, and agriculture sectors. The
state and local governmental entitie