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About This Report 

In late 2019, with support from the Lilly Endowment Inc., Energy Systems Network (ESN) 
asked the RAND Corporation to conduct an evaluation of its Moving Forward (MF) program. 
Moving Forward seeks to improve the multifamily affordable housing produced in Indiana by 
integrating energy efficiency, transportation, and access to services into the housing design and 
construction process. This evaluation is intended to help ESN understand how MF has performed 
since the launch of its first phase in 2015, to allow ESN to continue to track performance as 
MF matures, and to provide insight into the potential replicability of the MF model. 

This report is intended for several audiences. The first is ESN and its parent organization, 
Central Indiana Corporate Partnership (CICP), to support assessment of their own programmatic 
activities and apply lessons learned to MF and other related future initiatives. The evaluation 
may also be of interest to government agencies and organizations that fund, develop, and support 
affordable housing in Indiana and nationally, including the Indiana Housing and Community 
Development Authority (IHCDA), housing developers, and nonprofit and philanthropic 
organizations. The report builds on a substantial body of work in program evaluation by RAND, 
including an evaluation of the MacArthur Foundation’s investment in energy efficiency as a 
means to preserve and improve the existing stock of affordable rental housing in the United 
States (Schwartz et al., 2018). 

Community Health and Environmental Policy Program 
RAND Social and Economic Well-Being is a division of the RAND Corporation that seeks to 

actively improve the health and social and economic well-being of populations and communities 
throughout the world. This research was conducted in the Community Health and Environmental 
Policy Program within RAND Social and Economic Well-Being. The program focuses on such 
topics as infrastructure, science and technology, community design, community health promotion, 
migration and population dynamics, transportation, energy, and climate and the environment, as 
well as other policy concerns that are influenced by the natural and built environment, technology, 
and community organizations and institutions that affect well-being. For more information, email 
chep@rand.org. 
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Summary 

In late 2019, Energy Systems Network (ESN) asked the RAND Corporation to conduct 
an evaluation of its Moving Forward (MF) program. Moving Forward’s goal is to improve 
multifamily affordable housing produced in Indiana by integrating enhanced energy efficiency, 
transportation, and access to services into the housing design and construction processes. This 
evaluation is intended to help ESN understand how MF has performed since the launch of its 
first phase in 2015 and to allow ESN to continue to track and improve performance as MF 
matures. The evaluation is also intended to provide insight into the desirability of replicating the 
MF model, including in other states, and the potential for expanding the program as it matures. 
The RAND research team designed and carried out the research over a roughly 12-month period 
of calendar year 2020 into early 2021.  

The Moving Forward Initiative 
Affordable housing in the United States and in Indiana is in short supply (Getsinger et al., 

2017; NLIHC, undated). Low-income families experience additional costs that are a function 
of where their housing is located and how it is designed, including transportation and utilities 
expenditures. The burdens of these additional expenses are disproportionately high for low-
income families, greatly exceeding the generally accepted guidance that to be affordable, 
housing costs should not exceed 30 percent of a family’s income; Moving Forward adopted this 
target (Schwartz and Wilson, 2008; HUD USER, 2017).1 Moving Forward chose to adopt a 
similar target for household spending on transportation of 15 percent of income.2 

Moving Forward was formed through a collaboration between ESN and the Indiana Housing 
and Community Development Authority (IHCDA) to bring down costs to households—below 
the 30-percent and 15-percent (30 + 15) targets—through an integrated approach to housing, 
energy efficiency, and transportation. MF is built on Indiana’s existing Low-Income Housing 
Tax Credit (LIHTC)/Section 42 program. It uses a flexible option exercised by IHCDA to set 
aside a portion of the annual tax credit financing available to support affordable housing in 
Indiana outside of the standard Qualified Allocation Plan (QAP) used to approve funding for 
affordable housing projects. In 2015, ESN worked with IHCDA to develop a process for 
awarding these set-aside LIHTC funds and in so doing afforded more flexibility to developers—
flexibility to approach transportation access and energy efficiency in an integrated way and 

                                                
1 As a comfortable spending threshold for housing, 30 percent of income is an established rule of thumb. 
2 We discuss the “30 + 15” rule of thumb in greater detail later in this report. 
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flexibility to undertake the entire project design process based on goal setting and innovative 
building technologies and processes. ESN staff manage and implement MF; only in the past 
18 months has MF had a separate, dedicated director. 

Since 2015, MF has conducted five phases of projects—we focus on phases one through 
three—and as of early 2021 four new affordable housing developments have been completed, 
with two more developments underway.3 In each phase, IHCDA selected two developer teams to 
work with ESN, beginning with a workshop focused on innovation and exposing developers to 
new ideas and new approaches to energy efficiency, renewable energy, and other innovative 
energy and mobility technologies and approaches. The developers came to the workshop with 
development teams and concepts, rather than completed designs, a departure from the QAP 
process. ESN engaged experts and outside partners through the workshop and worked with 
developers to refine and ultimately execute their affordable housing plans. ESN worked with and 
supported developers after the workshop; for example, the staff helped navigate challenges with 
implementing solar photovoltaic systems or working with partners to develop energy-monitoring 
tools. Across program phases, IHCDA and ESN adopted supplemental focus areas—additional 
goals like poverty alleviation or the needs of a specific geographic location, on top of core 
program goals—that further shaped projects. 

The projects designed and built through MF typically range from 30 to 40 units, with a range 
of unit sizes and configurations. Some have integrated commercial space or social services, 
while others are located near amenities. Most projects included energy-efficiency elements that 
exceed code, and some projects achieved Net Zero energy performance. Multiple projects 
included integrated or colocated solar photovoltaic (PV) installations, and some projects included 
geothermal heating and cooling systems. Most projects were located near transit corridors, and 
some projects will house on-site car-share programs. Our goal was to understand what MF 
achieved, where it succeeded, and where there are opportunities for improvement or expansion. 

Evaluation Approach and Limitations 
RAND’s evaluation of the MF program is primarily a performance evaluation, rather than an 

evaluation of the impact the program had. We laid out four broad research questions that focus 
on whether the program was being implemented effectively, whether the program produced the 
desired outcomes, what factors were associated with success, and whether the program is scalable 
and transferable. We worked with the MF team to develop a theory of change (TOC) for the 
program, a design document that mapped inputs, outputs, outcome, and impacts. Due primarily 
to data limitations, we were not able to provide clear evidence for all the outcomes MF produced 

                                                
3 We focus on the first three phases of MF, which were complete or in progress at the start of the evaluation. The 
fourth MF phase took a substantially different approach and focused on rural developments and rehabilitation of 
existing structures.  
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or the impacts it contributed to or achieved. We focused instead on how the program worked, 
especially from the perspective of the program staff and the development teams. We used 
interviews and collected data, and we drew comparisons between MF projects and comparable 
affordable housing developments where feasible. 

We acknowledge several limitations and challenges with this evaluation. The work was 
conducted during the 2020 Covid-19 pandemic, which limited our data collection abilities, 
especially in terms of gathering information from residents. We carried out multiple interviews, 
but we were unable to conduct site visits, which likely limited interview extent and quality. We 
also conducted a household survey, though our response rates were low, likely because of the 
electronic delivery requirements. We also were not able to collect the amount and detail of 
comparable data on MF and non-MF affordable housing developments. 

Findings 
The first three phases of MF were generally implemented according to the program design—

which was novel—and the project development process was effective at a core level, with 
important caveats. The workshop-based approach effectively brought developers together with 
experts who exposed them to new concepts and ideas. The workshops gave developers the 
opportunity to come up with creative, ambitious designs that, for most, were a departure from 
their typical affordable housing developments. While the program’s creators developed MF 
based on a specific design concept, that design had not been written down or codified, making it 
difficult for staff and stakeholders to develop a shared concept of what the program was trying to 
achieve. For example, when IHCDA added the supplemental focus areas starting in phase two, 
having a design document (like a TOC that we worked with ESN to develop in support of this 
evolution) would have allowed IHCDA and ESN staff to consider how the emphasis would 
interact with existing MF goals, what resources it would require, and how success would be 
measured. 

The projects completed to date have incorporated many of the concepts and technologies 
introduced through the workshops, including multiple solar PV systems and energy-efficient 
building designs. Some developers felt MF pushed them to adopt new concepts and technologies, 
while other developers expressed much of what they did through MF was in line with their 
experience. In several cases, the final projects did not include all of the elements originally 
intended or designed, though some of the early ideas were meant to be “stretch goals.” One 
challenge with MF is that the program was not set up or resourced to effectively measure 
achievements and track progress. 

Although core elements of the program were in place—the request for proposals (RFP) 
process, the workshops, and support from ESN—staffing was under-resourced during the 
important early stages, which limited the program’s effectiveness and potential. For many years, 
MF lacked a formal director, even though multiple key players at ESN served some of that 
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function. The combination of limited staff and an ambitious program design meant that 
developers reported not always receiving the post-workshop support they would have liked. On 
the other hand, ESN conducted extensive follow-up in some areas, like working with electric 
utilities to help developers integrate solar. Resource limitations within ESN contributed to 
staffing and workshop follow-up challenges. The program was not initially staffed or resourced 
to provide extensive post-workshop support or to gather robust data to track project outputs or 
outcomes. 

Moving Forward’s integrated approach to housing, energy efficiency, and transportation is 
what made it novel, different from traditional affordable housing programs that focus solely or 
primarily on reducing rental rates. It also meant the program was complex, something that was 
challenging for staff and developers. Over time, the program grew more complex, branching off 
and adding supplemental focus areas. The complexity made it more difficult to monitor and track 
core program goals and achievements. The nature of the program also introduced new financing 
challenges for developers as they sought to carry out designs that had up-front costs but the 
benefit of longer-term savings. 

Recommendations 
We conclude the report with a series of concise recommendations based on our observations, 

evidence, and analysis, targeted at MF’s primary stakeholders, ESN and IHCDA. We group the 
recommendations into categories that capture distinct elements of project design and execution.  

Program Design, Execution, Goals, and Complexity 

We found that while MF’s core premise was clear and focused, the program adopted many 
additional goals and objectives, and it did not have a systematic design document, like a TOC, 
to anchor the program and make an explicit connection between activities and outcomes and 
impacts. Our recommendations focus on assessing the program’s core goals (i.e., outcomes) and 
ensuring that MF is structured, staffed, and resourced to achieve those goals: 

• Clarify which program goals are the priorities and ensure the program is structured and 
resourced to achieve those goals. 

• Work to understand and enhance program elements that show promise while 
deemphasizing others. 

• Better assess developer capabilities to improve selection of teams and help tailor the 
program effectively. 

• Ensure that MF has appropriate, dedicated staffing that is commensurate with program 
scope and goals. 

• For MF’s transportation goals, program staff and other stakeholders should be realistic 
about what is feasible and be cautious about overinvesting in innovation. 
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Revisit the Workshop Structure and Goals 

The workshop has been the central element of MF in its first five years. We found positive 
and negative aspects of the workshop, and we recommend taking the time to reflect on the 
workshop approach and revise it to expand the positive aspects and rethink the elements that 
were less effective. We recommend the following: 

• Revise the workshop approach to maintain the “visioning” elements while rebalancing to 
expand “practical” outputs; bring in experience and lessons learned from earlier MF 
phases. 

• Adjust the minimum and stretch goals to better balance measurements and inspiration. 
• As part of a revised workshop approach, make sure workshop participants are clear on 

the process for getting to a final design and what they should expect from MF. 
• Consider setting up a forum for MF developers to communicate and share ideas. 

Performance Tracking and Measurement 

Moving Forward made important achievements across its first three phases, but the program 
has not systematically tracked performance or fully used initial-phase results to inform program 
design and execution. A focus on measurement and tracking progress toward goals would help 
ensure all stakeholders are aware of what the program is (or is not) achieving and can make 
informed changes to the program design. We recommend the following actions: 

• Identify a limited set of metrics that would help MF stakeholders understand, track, and 
document MF development in terms of performance, outputs, and outcomes. 

• Establish reporting metrics requirements to ESN. 
• Compile comprehensive program operational costs information. 

Program Support Post-Workshop 

One area that showed uneven performance for MF was the support given to developers 
following the workshop stage. In some cases (e.g., navigating regulatory hurdles and encouraging 
the inclusion of solar PV), ESN provided significant outreach and engagement. In other areas 
(e.g., continued expert engagement), developers reported more challenges. The post-workshop 
stage is an important area of opportunity as the program matures. We recommend the following: 

• Continue support for solar development by aligning energy companies and project 
developers. 

• Build on partnerships, knowledge, and technology development as a starting place for 
successive phases. 

• Help developers engage with subject-matter experts following the workshops in a way 
that supports program goals and does not create financial barriers. 

• Recognize that while knowledge of and access to cutting-edge technology is necessary, it 
is not sufficient for real-world deployment. 
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Moving Forward in the Context of Other IHCDA Programs and Initiatives  

Moving Forward is built on a modest carve out of IHCDA’s annual tax credit financing for 
affordable housing, and now that the program has been operating for five years, it would be 
beneficial for ESN and IHCDA to revisit the program’s role relative to other affordable housing 
initiatives in Indiana. We highlight ways IHCDA and ESN could align and integrate MF with 
other affordable housing programs for mutual benefit. Our recommendations are as follows: 

• Align MF and non-MF measurement and data for transportation and energy 
characteristics. 

• Consider using MF as a more explicit test environment for broad-based adoption. 
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1. Introduction 

In late 2019, with support from the Lilly Endowment Inc., Energy Systems Network (ESN) 
asked the RAND Corporation to conduct an evaluation of its Moving Forward (MF) program. 
Moving Forward seeks to improve the multifamily affordable housing produced in Indiana by 
integrating enhanced energy efficiency, transportation, and access to services into the housing 
design and construction processes. An overarching goal of MF is to reduce household spending 
on housing—including utilities—and transportation below the levels of 30 percent and 15 percent 
of income, respectively.1 This evaluation is intended to help ESN understand how MF has 
performed since the launch of its first phase in 2015 and to allow ESN to continue to track 
performance as MF matures. The evaluation is also intended to provide insight into the desirability 
of replicating the MF model, including in other states, and the potential for program expansion 
based on the outcomes produced as it matures. The RAND research team designed the evaluation, 
in conjunction with ESN, and then carried out the research over a roughly 16-month period of 
calendar year 2020 into early 2021. This report presents the results of the evaluation. 

To begin, we provide context for the MF program and for our evaluation. Our goal is not to 
provide a comprehensive summary of affordable housing history, policy, or practice in Indiana 
but to give readers enough information to understand the setting and how MF fits into the 
landscape. We also summarize the MF program—its history and purpose—and describe in detail 
the goals of this evaluation. We conclude this chapter with a summary of relevant research.  

Affordable Housing Supply and Cost Burden in Indiana 
There is an insufficient supply of affordable housing in the United States.2 In 2017, only 

59 affordable units were available for every 100 very low-income (VLI) renter households 
nationally,3 and there were 40 for every 100 extremely low-income (ELI) renter households.4 
Total additions to the nation’s rental housing supply have also not kept pace with new demand 
over the previous decade.5 Furthermore, many low-income households experience substantial 

                                                
1 The housing target of 30 percent is based on the generally accepted spending threshold (HUD USER, 2017), while 
the 15 percent target is one MF developed.  
2 Affordable housing is housing that costs a household less than 30 percent of its income (HUD USER, 2017).  
3 “Very low income” is defined as households earning less than 50 percent of the area median income (AMI). 
U.S. Department of Housing and Urban Development (HUD) programs use AMI based on local family incomes 
with adjustments for household size, more precisely known as HUD-adjusted area median family income, or HAMFI. 
4 “Extremely low income” households earn less than 30 percent of the AMI. 
5 The latest relevant HUD data are for new rental supply versus new demand between 2015 and 2017. 
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rent burden, with 10.76 million renters experiencing severe rent burden, where the cost of rent 
exceeds 50 percent of their reported income in 2017 (Watson et al., 2020).  

In the state of Indiana, where 27 percent of renter households are ELI and only 38 affordable 
housing units are available for every 100 households, the shortage of rental homes available for 
ELI renters was more than 130,000 units in 2018. In terms of cost burden, 19 percent of VLI 
renters and 71 percent of ELI renters were severely cost burdened by rental expenses (NLIHC, 
undated). Indiana, like so many other states, has a need to build more affordable rental units and 
to control the costs to the renters that will live there. 

Income caps and rental rates for affordable housing are a function of median income for a 
specific household size and the size of a rental unit. We provide the following information based 
on general income and rental rates for Indiana, purely to illustrate relative incomes and costs.6 
In 2019, the median household income in the state of Indiana was approximately $56,303 
(U.S. Census Bureau, 2019c). A household earning 50 percent of median would have an 
income of approximately $27,100, while a household at 30 percent of median would earn 
$16,260. A household earning 30 percent of median would have a monthly income of $1,355. 
For that household to spend 30 percent or less of its income on housing would mean a monthly 
rent of just over $400. Median gross rent in Indiana in 2019 was approximately $840 per month, 
and only 11.5 percent of rental units in 2019 rented for less than $500 per month (U.S. Census 
Bureau, 2019f). Forty-two percent of Indiana renters spend more than 30 percent of their income 
on housing, and 19 percent of renters spend more than 50 percent of their income (U.S. Census 
Bureau, 2019a). In Indiana, like many parts of the country, the low-income population has 
limited resources available to spend on housing, utilities, and transportation, and they face 
housing costs that are above generally accepted affordability levels.7 

Limited affordable housing supply manifests in households spending large portions of their 
income on housing.8 Figure 1.1 shows the share of income households in the United States and in 
the East North Central region spent on rental housing between 2009 and 2017, split by lower-
income renters and other renters.9 Across the United States and in the East North Central region,  

                                                
6 For specific income thresholds and spending targets for a four-person household, see Table 1.1. 
7 Income and rental rates vary by county and metropolitan area. In comparison to the statewide numbers, a four-person 
household living in the Indianapolis-Carmel-Anderson metro area, Indiana’s most highly populated area, earning 
50 percent of median income would have an annual income of $39,950, or approximately $3,329 per month in 2019 
(HUD USER, 2019). If ELI, this household would earn $25,750 per year or less, approximately $2,146 per month 
(HUD USER, 2019). In comparison, the average apartment rent in this area was $922 per month in 2019, 27 percent 
of monthly income at the VLI threshold and 42 percent of monthly income at the ELI threshold (Dolin, 2019). 
8 In the following paragraphs, we report data on rental costs (i.e., rent payments). For some households, that 
payment will include some bundled utilities, while other households will have separate utility payments.  
9 Because we are using data from the Consumer Expenditure Survey (CEX), we are only able to report data at the 
regional level. The East North Central region includes Indiana, Illinois, Michigan, Ohio, and Wisconsin. We are 
using CEX data because they provide estimates for household spending on a range of relevant categories that we 
report herein. Specifically, they provide spending details on housing, utilities, and transportation.  
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Figure 1.1. Average Cost of Renting as a Percentage of Median Household Income 

 
SOURCES: U.S. Census Bureau (2009–2017), U.S. Bureau of Labor Statistics (2009–2017), and U.S. Department of 
Housing and Urban Development (2009–2017). 
NOTE: Percentages are calculated with respect to in-group median. “Telecom” includes residential and cellular 
phones. “Waste management” includes water, sewerage, trash, and septic tank cleaning. 

“other renters” spent roughly 25 percent, or less, of their income on housing. Households whose 
incomes are less than 30 percent of the median spent nearly three times that amount in most 
years, with households in Indiana’s region spending upwards of 80 percent of their income on 
housing in 2016 and 2017. 

In considering Figure 1.1, we want to highlight a couple things. First, these numbers are based 
on average household spending over the median income of households in the VLI category. 
Households in the VLI group have median incomes of less than $10,000 per year (i.e., the in-
group median).10 Second, income for households well below population median levels is complex 
and can make interpreting statistics like this difficult. Households can have multiple formal and 
informal sources of income, which can fluctuate over time. Additionally, because of their 
limited income and the reality of the basic cost of living, many of these households live beyond 

                                                
10 In 2017, the median income of the Section 42–eligible population in the East North Central region was $8,260 per 
year.  
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their means, accumulating debt and falling into cycles of not paying bills. Consequently, total 
expenditure on housing and other expenses can add up to more than 100 percent of “income” for 
households.11 Table 1.1 shows the median income levels, rent, and transportation spending targets 
for VLI households, in the counties where MF developments were sited in the first three phases.  

Table 1.1. Estimated Maximum Monthly Expenditures for Rent, Utilities, and Transportation in 
Counties of MF Development in 2019 

County 

Median 
Income for 
a 4-Person 

Family 

30 percent of 
Median 

Income for a  
4-Person Family 

Max Monthly Rent 
and Utilities, 
30 percent of 

Eligibility Criteria 

Max Monthly 
Transportation, 

15 percent of 
Eligibility Criteria 

Marion 
(Indianapolis) 

$75,547	 $22,664.10	 $566.60	 $283.30	

Allen 
(Fort Wayne) 

$85,096	 $25,528.80	 $638.22	 $319.11	

Lake 
(East Chicago) 

$84,412	 $25,323.60	 $633.09	 $316.55	

Monroe 
(Bloomington) 

$97,159	 $29,147.70	 $728.69	 $364.35	

Tippecanoe 
(Lafayette) 

$94,307	 $28,292.10	 $707.30	 $353.65	

SOURCE: Authors’ calculations from the American Community Survey (U.S. Census Bureau, 2019d). 
NOTE: Section 42 eligibility is for households at 30 percent of median income for each county. These data are for 
counties, rather than census statistical areas, which are often used for rental rate determinations.  

Elements of the Cost of Living for Low-Income Families 
Even when low-income families find affordable housing, they face additional costs that are a 

function of where their housing is located and how it is designed. For renters, the actual expenses 
associated with living in an apartment may include both monthly rent and utilities. In addition, 
families spend money on transportation expenses, which depend on what transportation modes 
they can access and how their housing location affects their commute patterns. Families may be 
able to reduce some of these costs, for example, by reducing energy use in the home or by 
purchasing a more fuel-efficient vehicle, but to some degree their expenditures are bounded by 
their housing location, energy efficiency of the available housing, and access to transportation 
and other services. Low-income housing stock is often older and generally lags the energy-
efficiency levels of the average home, and historically, affordable housing developers and 
owners have not taken full advantage of existing energy-efficiency programs because of 
insufficient access to capital and other barriers (Drehobl and Ross, 2016; Bednar, Reames, and 
Keoleian, 2017; Gilleo, Nowak, and Drehobl, 2017). Furthermore, decades of structural racism 

                                                
11 For a good summary of income composition and dynamics among VLI households, see Morduch, Ogden, and 
Schneider (2017).  
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have led to African Americans being disproportionately burdened with older, less energy-
efficient homes (Lewis, Hernández, and Geronimus, 2019). These deficiencies in the housing 
stock limit what individual renters can achieve through their own actions and decisions to reduce 
their utility bills and other ongoing expenses. And the inability of households to meet basic 
energy needs—often referred to as energy insecurity—has only worsened among low-income 
households12 since the start of the Covid-19 pandemic and threatens to exacerbate already-
existing gaps in equity (Memmott et al., 2021). 

Figure 1.2 shows the average utility costs for lower-income households and all households, 
both for the United States nationally and for the East North Central region between 2009 and 
2017. While “other renters” spent less than 10 percent of their income on utilities, both nationally 

Figure 1.2. Average Utility Cost as a Percentage of Median Household Income 

 

SOURCE: U. S. Census Bureau (2009–2017), U.S. Bureau of Labor Statistics (2009–2017), and U.S. Department of 
Housing and Urban Development (2009–2017). 
NOTES: Telecom includes landline and mobile phone expenditures; waste management includes water, sewerage, 
and trash removal. Percentages are calculated with respect to in-group median. 

       
12 Low-income residents, households of color, and households with small children were all disproportionately 
impacted by the pandemic, increasing energy insecurity for all these groups.  
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and in Indiana’s region, lower-income households spent approximately 20 percent of their 
income on utilities, with households in the East North Central region spending slightly higher 
percentages than households nationally.13 

Of the income spent on utilities, roughly half of the money average households spend goes to 
purchasing electricity. While it is difficult to see trends in electricity expenditure in Figure 1.2, 
residential electricity rates in Indiana have been rising over the past decade. Figure 1.3 presents 
electricity rates in the state between 2010 and 2020. Over the decade, rates rose from approximately 
10 cents per kilowatt hour (kWh) to approximately 12 cents per kWh, with seasonal fluctuations, 
an increase of 20 percent.14 Over this same period (2011–2019), median income in Indiana 
increased from $46,438 to $57,603, an increase of 24 percent (U.S. Census Bureau, 2019b). 
Median gross rent rose from $707/month to $840/ month, an increase of 18 percent (U.S. Census 
Bureau, 2019e). 

Figure 1.3. Residential Retail Electricity Rates in Indiana 

 

SOURCE: EIA, 2020. 

                                                
13 As noted previously, expenditures can add up to more than 100 percent of income for VLI households.  
14 The average residential retail rate for electricity in Indiana was 9.56 cents per kWh in 2010 and 12.3 cents per 
kWh in 2019, an increase of 28.7 percent (EIA, 2020). 
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Household spending on transportation follows a similar pattern as spending on electricity. 
Figure 1.4 shows how households across the United States and in the East North Central 
region—which includes Indiana—have spent their income on transportation-related expenditures 
between 2009 and 2017. The data is broken out by lower-income renters and “other renters,” 
and in the East North Central region, the lower-income households spent roughly 20 percent of 
their income on transportation, compared to 10 percent for other renters. Furthermore, over this 
period of time, the fraction of income that lower-income household spent on transportation 
increased, whereas other renters’ proportion spent on transport was relatively flat. Table 1.1 
provides the calculation of how spending on utilities and transportation translate, on average, 
into a dollar amount in the counties where developments in the first three phases of MF (1.0 to 
3.0) were sited. 

Figure 1.4. Average Expenditure on Transportation as a Percentage of Median Household Income 

SOURCE: U. S. Census Bureau (2009–2017), U.S. Bureau of Labor Statistics (2009–2017), and U.S. Department of 
Housing and Urban Development (2009–2017).  
NOTE: Percentages are calculated with respect to in-group median. 
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These disproportionate financial burdens on low-income families have not gone unnoticed. 
There are a growing number of examples of efforts to seize on the benefits of energy efficiency 
(EE) or renewable energy (RE) to reduce out-of-pocket expenses for low-income families and 
resources to support the increased uptake of EE and RE in affordable housing (Schwartz et al., 
2018; EPA, 2018). The potential to ease the overall financial burden on low-income families by 
lowering transportation costs has also been recognized (DOT, 2015; Jahan and Hamidi, 2020). 
However, as discussed further below, there is an absence of prominent examples of policies or 
programs that attempt to tackle both energy and transportation affordability. 

Policy and Regulatory Landscape for Affordable Housing in Indiana 
Moving Forward was developed and implemented in the context of a complex set of federal, 

state, and local policies relevant to affordable multifamily housing development and residential 
construction more generally. Here we summarize some of the policies and standards relevant 
to understanding why Moving Forward was developed and the program’s intended role in 
improving affordable housing in Indiana. 

Residential Building Codes 

Indiana has state-level building energy codes and standards, which set minimum EE 
requirements for both new buildings and for renovations to existing ones. The International 
Energy Conservation Code (IECC) determines the standards applicable to the building envelope, 
HVAC (heating, ventilation, and air conditioning) systems, domestic hot water, electrical power, 
lighting, and other equipment in both residential and commercial buildings.15 EE requirements 
for single-family or multifamily detached buildings three stories or less are addressed in the 
International Residential Code (IRC), including 

• thermal requirements for the building envelope (e.g., insulation and fenestration levels 
for ceilings, walls, and windows) 

• sealing, insulation, and testing requirements for HVAC components such as ducts, air 
handlers, and filter boxes 

• requirements for space heating, air conditioning, and water heating 
• requirements for lighting and lighting equipment.  

IECC and IRC EE code requirements vary by climate zone and are adopted at either the state 
or local level (e.g., county, city, municipality). State and local governments typically adopt these 
established codes and standards and make changes to reflect local building practices or EE goals 

                                                
15 American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) Standard 90.1 is directly 
applicable only to commercial buildings but is relevant here in that IECC allows for ASHRAE 90.1 provisions to be 
used in lieu of IECC ones. IECC and ASHRAE 90.1 are the most widely adopted codes. 
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(Building Energy Codes Program, 2012; Building Energy Codes Program, 2018). Minimum 
energy performance requirements for residential appliances, which are also relevant to consumer 
home energy expenditures, are mandated at the federal level by the U.S. Department of Energy 
through the Energy Policy and Conservation Act (Hampton et al., 2017; Public Law 94-163, 
1975). 

In the state of Indiana, building EE codes and standards are adopted at the state level, and 
individual cities cannot adopt more stringent ones. The first statewide EE code, which applied to 
both residential and commercial structures, was developed in 1979, was updated in 1984 with the 
new IECC codes effective that year, and then was partially updated in 1992.16 However, Indiana 
lagged behind in adopting some or all elements of the updated IECC codes in the more than two 
decades that followed. Specifically, up until the 2005 edition of the Indiana Residential Code, 
Indiana only required compliance with the 1992 version of the International Residential Code.17 
In February 2009, Indiana’s General Assembly introduced House Bill (HB) 1348 to require the 
state to keep pace with new IECC and ASHRAE 90.1 codes, but the bill was vetoed by the 
governor.18 Updates were made in 2010, 2011, and 2019, including the adoption of an amended 
2018 IECC code as the “2020 Indiana Residential Code”19 in this final year (DOE, 2020). 
Table 1.2 provides a summary of some of these milestones in the years that led up to the launch 
of MF.  

Table 1.2. Recent Indiana Residential Code Development 

Code 
Reference Description Effective Amended Repealed 

675 IAC 
14-4.3

2005 Indiana Residential Code 
(based on the 2003 International 
Residential Code) 

09/11/2005 11/24/2005 
11/17/2006 
04/02/2008 
04/15/2012 

12/26/2019 

675 IAC 
14-4.4

2020 Indiana Residential Code 
(based on the 2018 International 
Residential Code) 

12/26/2019 — — 

SOURCE: Indiana Department of Homeland Security, 2020. 

16 Code requirements for HVAC systems and components were updated to comply with the National Appliance
Energy Conservation Act, but the electrical power and lighting requirements of the 1979 code were retained. 
17 Though the state had developed two versions of the Indiana Residential Code after 1992—the 1997 Indiana
Residential Code based on the 1995 edition of the Council of American Building Officials and the 2001 Indiana 
Residential Code based on the 2000 International Residential Code—neither of these versions was adopted. 
18 The bill would have required adoption of the latest IECC and ASHRAE 90.1 codes at that time as well as
requiring that subsequent updates be adopted within two years of publication. 
19 EE code requirements pertaining to single-family or multifamily detached residential structures three stories or
less are included within the Indiana Residential Code, whereas other residential buildings (as well as commercial 
buildings) must comply with the Indiana Energy Conservation Code. 
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The Low-Income Housing Tax Credit and Qualified Allocation Plans 

In addition to increasing standards for energy efficiency set for all residential structures 
through building codes and other policy mechanisms, a focus on energy efficiency and other 
sustainability goals for affordable housing can be encouraged by linking these goals to financial 
incentives such as the Low-Income Housing Tax Credit (LIHTC). The LIHTC program was 
created in 1986 and made permanent in the federal tax code in 1993. It provides an indirect 
federal subsidy to finance the construction or rehabilitation of affordable rental housing. LIHTC 
investors receive a dollar-for-dollar reduction in their federal tax liability in exchange for 
providing financing for the creation or preservation of affordable rental housing that serves low-
income individuals and families. LIHTC is arguably the most important resource for creating 
affordable housing in the United States. Since 1987, more than 48,000 projects that have 
provided 3.25 million housing units were placed in service through this mechanism.20 (See also 
Scally, Gold, and DuBois, 2018). 

The Internal Revenue Service (IRS) provides general guidelines for administration of 
LIHTC at the state level and requires the agency that allocates tax credits (usually the state 
housing authority) to create a Qualified Allocation Plan (QAP) that prioritizes projects that serve 
the lowest-income tenants and ensures affordability for the longest duration of time. The IRS 
requires the QAP to set aside, at a minimum, 10 percent of its credits for qualified nonprofit 
organizations. The QAP also establishes a state’s eligibility priorities and criteria for awarding 
federal tax credits and, in some states, determines the threshold criteria for noncompetitive  
4-percent tax credits and any state low-income housing tax credits. Advocates often use the 
QAP as a tool to influence how their state allocates its share of annual low-income housing tax 
credits to affordable housing properties (e.g., targeting tax credits to properties that serve ELI 
populations, locating projects in priority areas, preserving the existing stock of affordable 
housing). Energy efficiency is explicitly called out as one of ten mandatory selection criteria for 
the QAP selection process (Gramlich, 2013). 

The Indiana Housing and Community Development Authority (IHCDA) is responsible for 
reviewing tax credit applications and allocating the credits. Indiana’s QAP includes elements 
relevant to the goals of MF, such as energy efficiency and access to transit options. In the years 
concurrent with MF, Indiana’s QAP had five evaluation categories: Rents Charged, Development 
Characteristics, Sustainable Development Characteristics, Financing and Markets, and Other. 
The points allocated to each category are revised every two years after consulting with industry 
partners and other stakeholders. Proposal submitted by developers are evaluated on these criteria, 
with the tax credit being awarded to proposals that have the highest QAP score. The Sustainable 
Development Characteristics category is the most relevant to MF’s goals. The share of this 

                                                
20 These numbers were current as of September 9, 2020. See the HUD USER (undated) database summary and 
related FAQ (HUD USER, 2020). 
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category has varied from 12.8 percent to 10 percent of the maximum total score between years 2016 
and 2021. Appendix A provides additional information on these categories in Tables A.5 and A.6. 

The Sustainable Development Characteristics category covers energy efficiency, access to 
transit, as well as site location characteristics. The latter includes proximity to community facilities, 
health care and other services, and retail centers as well as opportunities for employment and 
education. Within the Sustainable Development category, the location characteristic is more than 
twice as important as energy efficiency and transit access combined. Whether developers choose 
to add features in response to evaluation criteria depends on how much it costs them to secure a 
point in the category. As it stands now, if developers can manage to submit a technical proposal 
without errors or incomplete information, they can forgo investing in energy efficiency and transit 
access. 

While there are overlaps in QAP priorities and MF goals, there are several differences. As 
outlined above, in the QAP process sustainability features can be traded off against other features 
of the proposal. Additionally, developers have no incentive to have “stretch goals” like attaining 
higher standards of energy efficiency. There are no specific incentives for RE or innovations in 
transit options in Indiana’s QAP.21 A recent analysis of the “green building points” in the QAP 
scoring-structure of all 50 U.S. states between 2006 and 2017 indicated that Indiana has been, on 
average, ranked at 25th. However, Indiana’s relative standing among states has dropped over 
time, from 11th in 2006 to 35th in 2017. In the last two years of the analysis, the state’s overall 
score dropped from 31 in 2015 to 26 in 2016 and then went back up to 28 in 2017 (Yeganeh et 
al., 2020). Our own analysis of trends in the categories most relevant to the MF program showed 
a decline in the total points assigned to “Sustainable Development Characteristics” as well as the 
percentage of total points for this category. Specifically, this category awarded a maximum 
25 points (of 195 total points, or less than 13 percent) in 2016–2017 and 15 points (of 148 total 
points, or 10 percent) in 2020–2021 (see Table A.5). So, in other words, Indiana’s emphasis on 
energy efficiency and other sustainability attributes has been middle-of-the-road and was declining 
in both a relative and absolute sense in the years when Moving Forward was launched and initial 
projects were being developed and executed. 

Other Relevant Programs and Research 
There are many potential barriers to the successful development of affordable housing that 

leverages the environmental and financial benefits of EE and RE or improves resident access to 

                                                
21 Neither “renewable energy” or “solar” are mentioned in Indiana’s QAP. There is, however, a “unique features” 
discretionary subcategory worth 4 points. If developers were to add RE to the proposal, they could conceivably 
receive unique feature points. Similarly, the incentives for transit access in the QAP do not extend to creating 
alternatives in the absence of existing transit infrastructure. The QAP does incentivize developers to aim for 
Leadership in Energy and Environmental Design (LEED) or National Green Building Standard (NGBS) 
certification. 
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mobility options (EPA, 2018). Factors that contribute to the success of such projects range from 
access to low-interest financing to the availability of good locations for project development to 
ongoing performance monitoring for completed projects (Adabre and Chan, 2019; Adabre et al., 
2020). Not only must a number of factors align for success, but there are a range of stakeholders 
that need to be engaged and linked, making the problem very complex to tackle (Brown et al., 
2020). While state housing agencies have begun to incorporate “green” criteria into their LIHTC 
programs, the rate of adoption has decreased and many states lack comprehensive criteria or 
have even dropped important criteria after initial inclusion. Overall, the integration of “green” 
criteria into LIHTC programs is associated with an individual state’s own internal factors (e.g., 
public housing agencies agenda and resources) and regional factors (e.g., diffusion of policy 
from neighboring states) (Yeganeh et al., 2020). 

In 2017, RAND evaluated outcomes from EE investments of the MacArthur Foundation’s 
Window of Opportunity Program, which funded activities intended to leverage energy efficiency 
to preserve privately owned, affordable multifamily rental housing. At the time of the first 
wave of these investments, specifically between 2012 and 2015, cross-sector partnerships 
and knowledge sharing between affordable housing, environmental, and other sectors (e.g., 
traditional finance) was a novel concept, and the initiative served to increase visibility for and 
investments in energy efficiency for affordable housing (Schwartz et al., 2018). Consistent with 
these findings, the American Council for an Energy-Efficient Economy (ACEEE) found that 
multifamily housing has historically been “relatively underserved compared with single-family 
and commercial buildings” by energy efficiency programs but that awareness and support has 
been growing in recent years (Samarripas, York, and Ross, 2017). Today, there are organizations 
successfully working across traditional silos between affordable housing and other sectors, such 
as energy and water. For example, Energy Efficiency for All (EEFA), which was created to 
deliver “cooperative and interdisciplinary solutions” for making multifamily homes “affordable 
through energy and water efficiency,” has campaigns in 12 states.22 The Enterprise Green 
Communities Criteria and the Living Building Challenge Framework for Affordable Housing 
are examples of standards to encourage increased environmental performance for affordable 
housing.23 

Although it has received relatively less attention, the disproportionate burden of transportation 
costs on low-income families has also been noted (Vaidyanathan, 2016). The Center for 
Neighborhood Technology (CNT, undated a) developed a Housing + Transportation (H+T) 
Affordability Index to highlight the importance of considering this cost burden in affordable 
housing policy and development (Econsult, 2012). Notably, in our review for this evaluation, 

                                                
22 Indiana is not one of the states in which EEFA works, but the neighboring states of Illinois and Michigan both 
have EEFA state campaigns (EEFA, undated). 
23 See Enterprise Community Partners (undated) and International Living Future Institute (undated), respectively. 
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we were unable to identify any affordable housing development programs that explicitly aimed 
to take on both energy efficiency and transportation or mobility in a single, integrated program—
in the Midwest or elsewhere in the United States—which speaks to the novelty of the Moving 
Forward approach. 

In short, programs that take a cross-sector approach to affordable housing preservation and 
development are not common, and ones that tackle multiple sectors are still the exception and 
not the rule. This is perhaps not surprising given the complexity of the problem and the potential 
for sustainability goals to be weakened due to often higher up-front capital costs. There have 
accordingly been relatively few assessments or evaluations of these types of approaches. The 
goals and approach of Moving Forward (described in the next section of this report and in 
Chapter 2) are therefore relatively unique. 

The Moving Forward Program Approach to Affordable Housing 
The IHCDA and ESN launched Moving Forward in 2015 to incentivize and support new 

affordable housing developers to improve energy performance and transportation connectivity. 
The initiative seeks to increase quality of life while also decreasing the cost of living for low- to 
moderate-income individuals and families in new Moving Forward developments. In the initial 
conception of the program, Moving Forward 1.0 (MF 1.0), a portion of IHCDA’s federal funding 
for affordable housing was allocated to support two new housing developments that “pushed the 
boundaries” of tax credit affordable housing “by integrating energy efficiency and transportation 
solutions” (ESN, undated a). IHCDA and ESN hypothesized that a systems approach to the 
development of affordable housing would lead to more coordinated planning across traditional 
silos (e.g., explicit consideration of both affordable housing attributes and transportation 
solutions) and “create cross-efficiencies, including technical and financial benefits” (ESN, 
undated a). As of 2020, five MF phases had been launched: MF Phases 1.0, 2.0, and 3.0; 
MF Rural Development; and MF 2020 (ESN, undated a; IHCDA, undated a). This evaluation 
focuses on the most mature of these phases, MF Phases 1.0–3.0.24 

Purpose, Goals, and Limitations of This Evaluation 
By 2019, the Moving Forward program had gone through four phases, and multiple housing 

projects were under construction or recently completed. ESN felt it was the right time to take a 
close look at the program design, implementation, and early outcomes to assess performance 
and inform future program phases. Our evaluation was designed to help ESN understand what 

                                                
24 MF Rural Development was sufficiently different from the first three MF phases that we have excluded it from 
the evaluation. MF 2020 was in its initial stages when we started this evaluation, and while the RAND team attended 
the workshop for this phase, we did not include it in other data collection efforts. 
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elements of MF were working and why—and to identify program elements that were not 
working as intended and identify ways to improve them. We primarily conduct a performance 
evaluation, rather than an evaluation of the impact the program had. We laid out four broad 
research questions that focus on whether the program was being implemented effectively, 
whether the program produced the desired outcomes, what factors were associated with success, 
and whether the program is scalable and transferable. We worked with the MF team to develop a 
theory of change (TOC) for the program that mapped inputs, outputs, outcome, and impacts. 
Primarily because of data limitations, we were not able to provide clear evidence for all the 
outcomes MF produced or the impacts it contributed to or achieved. We focused instead on how 
the program worked, especially from the perspective of program staff and the development 
teams. We used interviews and collected data, and we drew comparisons between MF projects 
and comparable affordable housing developments where feasible. 

This evaluation sought to achieve certain goals and explicitly did not seek to achieve others. 
We tried to gather perspectives from a range of stakeholders, primarily those involved in 
designing and executing the program and the people and organizations constructing affordable 
housing under the program. We also sought views from program partners (e.g., the Purdue 
University teams) and from the residents living in MF apartments. We also tried to understand 
how the program was originally conceived and how it evolved over time, in terms of program 
goals, staff, and how it engaged those participating in MF phases. We focused primarily on 
MF performance and whether it was executed as intended. 

Our ability to measure outcomes and attribute them to MF (i.e., conduct a true impact 
evaluation) is limited for a few reasons. Fundamentally, it is difficult to objectively measure 
MF outcomes and compare them to a valid control group. Moving Forward is a small program, 
working with two housing developers per year, that has difficult-to-measure objectives. For 
example, measuring housing energy efficiency is complex, requiring a lot of data and ideally 
relatively long time periods to track those data.25 And while the program’s overarching goals 
around affordable housing and energy efficiency have persisted, each MF phase brought evolved 
or even new objectives, making it more difficult to measure outcomes. We had uneven access 
data on electricity consumption by MF developments, and a bigger limitation was our lack of 
access to consumption data for projects that did not participate in MF. We will describe our 
efforts further in Chapter 3, but for all these reasons, we did not set out to conduct a rigorous 
outcome-based evaluation, and our work should not be read as having that goal. 

A few other limitations are worth noting. The bulk of our evaluation work was done during 
the 2020 Covid-19 pandemic, which hampered our ability to collect data. We were not able to 
conduct site visits or meet with stakeholders in person. We also were not able to collect certain 

                                                
25 For example, see section 4 of Bardhan et al. (2014) for a summary of energy measurement and simulation 
options. 
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types of data, like focus group discussions with residents, and virtual alternatives were not 
practical. While it is not a limitation per se, we note that our scope focuses only on the first three 
MF phases. We did not consider the Rural Development phase (four) or Moving Forward 2020, 
the most recent phase (five), which started at the same time we began our evaluation. 

Organization of This Report 
The remainder of this report provides additional context and background, evaluation results, 

and recommendations for potential future directions for Moving Forward, including ongoing 
program assessment. In Chapter 2, we provide a more detailed description and analysis of MF, 
explaining how the program is designed to work. We focus in detail on the workshop element 
that is central to the program’s design. We discuss MF funding briefly and then develop a theory 
of change for the program, which represents visually the goals the program seeks to achieve and 
how it works to produce outputs and outcomes. Then in Chapter 3, we discuss the approach we 
took for this evaluation, describe our data collection methods, and talk about the limitations 
faced during the pandemic. We also present four central evaluation questions, which we 
developed at the beginning of the evaluation. 

Chapter 4 takes the four evaluation questions and uses them to frame the results from our 
research. In the course of our work, we identified additional topics that did not fall neatly within 
the core research questions but are important to understanding MF to date and are relevant to the 
program’s future. Finally, we provide a succinct list of recommendations in Chapter 5, based on 
our data collection, analysis, and findings. 
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2. The Moving Forward Initiative 

How was the Moving Forward program devised and how has it evolved? This chapter 
provides more information on the Moving Forward program and describes completed and in-
progress program projects as of early 2021, focusing on the first three MF phases. We conclude 
this chapter with a reconstructed theory of change, which provides a formal mapping of project 
inputs, outputs, and outcomes and shows how the program is intended to achieve its goals.1 

The Origin of Moving Forward 
Moving Forward grew out of a collaboration in 2015 between Paul Mitchell of ESN and 

Jacob Sipe of IHCDA. Their goal was to promote a broader view of affordable housing 
development in Indiana in two primary ways. The first was to improve the energy efficiency of 
affordable housing to reduce its life-cycle cost across construction and operations, including 
utility costs. The second was to explicitly incorporate transportation into affordable housing 
design, particularly the transportation costs for residents. This comprehensive approach to 
housing, energy, and transportation took as its starting point the national target that households 
should spend no more than 30 percent of their income on housing, including utilities (HUD 
USER, 2017). Similarly, ESN adopted a target of no more than 15 percent of household income 
spent on transportation, a threshold that is less widely accepted but has been used elsewhere 
(CNT, undated b). MF sought to bring total costs down through improved design. 

As discussed in Chapter 1, the federal tax code allows IHCDA to create set-asides of 
LIHTC funding to achieve specific housing priorities and goals that further its mission. One of 
these resource pools, the general set-aside, allows 10 percent of QAP credits to be allocated at 
the sole discretion of IHCDA. After conception of the MF idea, IHCDA requested and received 
authorization to use the general set-aside to fund and promote the Moving Forward initiative, 
including selection of two MF development teams in each phase2 through a competitive request 
for qualifications (RFQ) process. 

This selection process was specifically designed to encourage developers to incorporate 
ambitious technologies that the standard affordable housing finance QAP process does not 
incentivize or inadvertently discourages. MF exempts successful applicants from the standard, 

                                                
1 We call this “reconstructed” because the program, at inception, did not lay out a theory of change, logic model, or 
equivalent. The version we produce is reconstructed based on our observations of the program and discussions with 
staff managing and overseeing it. 
2 The fourth phase, “MF Rural Development,” which began in 2019, included three projects. As previously noted, it 
is not considered in this evaluation. 
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competitive QAP process, giving them the flexibility to think more creatively about building 
design and project siting or to explore promising technologies, even if they do not make it into 
the final building design. IHCDA implemented this approach through a Section 42 tax credit set-
aside combined with QAP flexibility in the tax credit process. 

Program Structure and Phases 
The initial MF concept coalesced into an “innovation workshop” model, which ESN first 

rolled out in late 2015.3 (We discuss the workshop in detail later in this chapter.) For the first 
phase of MF, IHCDA selected two developers through its request for proposal (RFP) process, 
BWI and Pedcor. Both developers participated in the fall 2015 workshop. MF applicants were 
not required to submit the traditional QAP application based on a near-complete project proposal, 
but they were asked to bring their initial design ideas to the workshop. 

Following the workshop, MF developers refined the ideas they brought to the workshop and 
the ideas generated during the workshop by assessing feasibility and cost. They produced a final 
design on a specific land parcel that they carried forward through the permitting and construction 
process. ESN provided some consultation and support for developers during the post-workshop 
period, through ESN staff and its AmeriCorps Volunteers in Service to America (VISTA) 
members.4 In some cases, developers partnered with other organizations, including Purdue 
University and organizations that provide social services, to enhance their affordable housing 
developments along the lines of the MF goals. 

Subsequent MF phases generally followed the same model as the first round, although there 
were adjustments to the program design and execution. One of the more substantial changes that 
occurred after phase 1.0 was the addition of program goals to target poverty alleviation or address 
housing shortages. The overarching program goal for phase 1.0 was energy efficiency to reduce 
housing and transportation costs for residents, which is the core focus of MF from its inception. 
In contrast, in MF 2.0, IHCDA asked applicants to add a supplemental focus on poverty alleviation 
and economic opportunity, and then phase 3.0 added the additional geographic focus on a specific 
county in northern Indiana (Lake County). In these later phases, the emphasis on EE, RE, and 
mobility goals were retained, and the new emphasis topics were intended to be additive to 
these core objectives. Most recently, MF 2020 focused on populations with intellectual and 
developmental disabilities, and some of the emphasis on the initial core ideas of energy 
efficiency and mobility were deemphasized. 

                                                
3 RAND interview with ESN staff, April 24, 2020 (name withheld on request). 
4 See AmeriCorps (undated) for more information on the VISTA program and national service. 
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The Moving Forward Application Process 
Moving Forward runs on an annual cycle through which affordable housing developers apply 

to participate in the program. IHCDA runs the application process, which is both different and 
generally simpler than the standard application process for Section 42 housing tax credits. The 
MF application process is competitive, and applicants are required to provide information on 
their experience with tax credit–based affordable housing development, energy efficiency and 
sustainable design, and transportation, consistent with the major elements of the early MF 
program design. 

IHCDA requested and received the authority from the IRS to have set-asides allocated at the 
discretion of the agency for the purpose of promoting and administering the MF program. This 
set-aside is not a built-in feature of LIHTC, but any state could, in theory, ask for this flexibility 
by explaining its plan for selecting projects outside of the normal QAP process. It was decided 
that the MF developer selection process would be run by IHCDA—without the involvement of 
ESN—and would begin with an RFP.5 Unlike in the traditional, point-based QAP process, each 
MF applicant team presents their qualifications and a general concept, not a final design for a 
specific site. This process is designed to be relatively less costly, burdensome, and constrained 
than standard LIHTC QAP processes, with an intention to increase interest and willingness to 
take design risks. A selection committee, assembled by IHCDA to represent housing stakeholders 
within and outside of Indiana, then reviews each team’s written proposal, listens to each team’s 
presentation, and directly engages each team with questions. The selection committee then 
recommends the top-two teams to IHCDA. 

Indiana has, like other states, a mechanism and process for accepting tax credit applications 
and awarding a limited number of LIHTC credits. In 2016, 2017, and 2018, the total LIHTC 
allocation was distributed across 20 projects ($15.9 million), 17 projects ($19.8 million), and 
19 projects ($18.1 million), respectively.6 Awarding these credits generally involves a QAP 
application with a completed “Form A” that provides proposed project details and allows 
IHCDA to score and award credits. For Moving Forward, IHCDA adopted a flexible application 
process that was based on the characteristics of the developer and the team—along with their 
interest in and experience with energy efficiency and other program features—which does not 
require a fully developed project design. IHCDA runs both the QAP and MF selection processes. 
In 2016, 2017, and 2018, two of the total projects each year were MF projects, constituting 
$1.5 million, $1.8 million, and $1.86 million, respectively. 

                                                
5 For MF phases 1.0, 2.0, and 3.0, a request for qualifications (RFQ) had to be submitted for the “General Set-Aside 
‘Moving Forward’ Program.” The most recent MF 2020 call by IHCDA was billed as an RFP. We use the general 
term “RFP” throughout when not referencing a specific RFQ. 
6 These allocations were just shy of the total credits made available by the IRS by $54,000, $36,000, and $21,000, 
respectively. 
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IHCDA released an RFQ for each of the first three phases of MF considered in this 
evaluation. The RFQ for MF 1.0 states that 

IHCDA will reserve 10% of its annual Rental Housing Tax Credits7 for the 
IHCDA General Set-aside. Under this set-aside, IHCDA reserves credits for 
“developments that further the Authority’s mission, goals, initiatives, and 
priorities irrespective of the ranking by evaluation factors.” The QAP states that 
the Authority “will exercise its sole discretion in the allocation of the IHCDA 
General Set-aside.” 

The 2016 General Set-aside will be used to create innovative developments that 
combine affordable housing with transportation opportunities and energy efficient 
design. The purpose of this initiative is to create housing that increases quality of 
life while decreasing the cost of living for low to moderate income individuals and 
families. This innovative program has been named “Moving Forward.” 

IHCDA has partnered with the Energy Systems Network to identify a team of 
subject matter experts . . . to help [selected developers] create an innovative 
systems approach to housing concepts that collectively focus on transportation 
models, the built environment, policy and finance issues, and utility systems. 
Respondents will not submit a housing proposal as part of this RFQ process. 
The concept will be created later during a series of mandatory workshops and 
meetings in which IHCDA, ESN, and the assembled subject matter experts will 
work with the selected development teams. Therefore, selection is based on the 
qualifications and experience of the development team. (IHCDA, 2015) 

Each of the two selected teams, after participation in the workshop and successful creation of a 
development concept, were eligible to apply for up to $750,000 in annual Section 42 credits 
outside of the standard points-based QAP process.8  

All three RFPs for MF 1.0 through 3.0 share common objectives for the creation of “innovative 
developments” that (1) “combine affordable housing with transportation opportunities and energy 
efficient design,” (2) increase quality of life, and (3) decrease cost of living. However, 2.0 and 
3.0 add a focus on poverty alleviation and the requirement for the team to have “knowledge of 
concepts and strategies to overcome poverty” (IHCDA, 2015, 2016, 2017). Table 2.1 summarizes 
some of the details of the three RFQs. The table also includes for comparison the most recent 
phase, MF 2020, which adds the dimension of serving individuals with disabilities. 

Specific selection criteria that were “heavily weighted” in the MF 1.0 RFQ included 
“demonstrated knowledge” of both “energy efficiency and sustainable design features” and 
“transportation issues and concepts.” Each development team needed to identify a lead point of 
contact for transportation, built environment, finance and policy, and utility systems; these leads 
were required to attend the workshops and engage with ESN and subject-matter experts (SMEs).  

                                                
7 IHCDA refers to LIHTC/Section 42 tax credits as Rental Housing Tax Credits or “RHTCs.” 
8 Per the RFP, “selected developers will be responsible for paying a $10,000 fee to cover the costs of the workshops 
and engaging the subject matter experts for technical assistance.” 
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Table 2.1. Select Information from RFQs for Moving Forward Phases 1.0, 2.0, and 3.0  

MF Supplemental Focusa 
Required Partners for 

Developers Initial Issue Dateb 

Final 
Response 
Deadlineb 

1.0 N/A ESN 8/28/2015 10/9/2015 

2.0 Ameliorate “generational poverty” ESN; Indiana Community 
Action Association; 
Community Action Agencyc  

5/27/2016 7/8/2016 

3.0 Ameliorate poverty and regional 
focus on Lake County, East Chicago 

ESN 5/11/2017 7/10/2017 

SOURCES: IHCDA, 2015, 2016, 2017, 2019. 
a Beyond the core requirements for MF 1.0 and the “common objectives” described in the text, including the 
objective to “combine affordable housing with transportation opportunities and energy efficient design.”  

b RFQs may have been reissued or may have had initial response deadlines that were revised.  
c Community Action Agency is required to be the lead applicant.  

 
Narrative descriptions of relevant experience (e.g., “experience designing and constructing 
innovative housing developments”) were required for IHCDA’s selection committee to assess 
the team’s “ability to deliver the indicated service in accordance with the specifications set out in 
the RFQ” (IHCDA, 2015). 

As we discuss later in greater detail, there were also some shifting priorities across the phases 
of MF, as noted in Table 2.1 under “supplemental focus.” Although not within the formal scope 
of this evaluation, the changes in emphasis for MF 2020 provide an illustrative example of 
shifting priorities and adding layers of complexity. Specifically, MF 2020 added a focus on 
populations with intellectual and developmental disabilities and required the Indiana Division of 
Disability and Rehabilitative Services9 as a partner. Importantly, in MF 2020, the developer’s 
previous experience did not specifically include “knowledge of energy efficiency and sustainable 
design features” or “knowledge of transportation issues and concepts” (IHCDA, 2019),10 
indicating a loss of focus on the core principles of MF. 

Design Workshops Anchor the Program 
For each phase of Moving Forward, IHCDA and ESN have conducted a workshop based on 

previous work done by the program’s creators using an “innovation workshop” model. The MF 
workshop is a two-day facilitated event that brings together the affordable housing development 

                                                
9 This is a division within Indiana’s Family and Social Services Administration. 
10 From the MF 2020 RFP: “Moving Forward challenges affordable housing developers to utilize a systems 
approach to address multiple issues impacting residents and communities. In previous years, such challenges have 
included, but not been limited to, energy, transportation, poverty, built environment, health and wellness, economic 
development, housing preservation, and rural broadband. Using this model, the Moving Forward 2020 program will 
take on the challenge of providing integrated affordable housing for persons with intellectual and developmental 
disabilities by implementing innovative technologies to improve quality of life and independence. In addition, each 
Respondent must also identify another innovative aspect of its proposed development.” 
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teams along with a range of relevant stakeholders, including ESN and IHCDA representatives, 
MF program staff, and outside experts—with the outside experts being central to the process. 
The workshop leverages SMEs in combination with developer teams to discuss design and 
financing approaches that can improve the proposed housing projects and incorporate innovative 
housing affordability, transportation, or energy-efficiency concepts or technologies.11 

The goal of the workshops is to take initial housing development concepts, identify new and 
ambitious design ideas, and then refine those ideas into working plans. Subject-matter experts, 
recruited in-state and nationally from industry, academia, nonprofit organizations, and 
government sectors, present work or facilitated discussions on topics that are intentionally 
designed to push the boundaries of conventional affordable housing design—for example, solar 
photovoltaic (PV) systems with energy storage and hydroponics for properties with greenhouses. 
Across the two-day workshop process, participants establish minimum and stretch goals, then 
proceed to develop solutions that target stretch goals. The goal at the end of the workshop is to 
have a “high-level plan” that development teams could further refine and ultimately implement. 

Each workshop begins with an open-minded visioning session where participants are asked 
to project the impact of the MF program on affordable housing. The workshop participants break 
out into five focus groups to set goals and factors to assess achievement, come up with plans to 
reach these objectives, and discuss challenges and solutions to overcome any hurdles. Between 
each of these steps, the groups come back together to discuss their progress, which serves as a 
feedback mechanism to enhance ideation. Members from each of the breakout groups—including 
subject-matter experts—work with the two developer teams to incorporate design ideas into their 
projects. Groups present to the entire workshop audience at the conclusion of the workshop. 
Figure 2.1. summarizes the key elements of the workshop with example activities and workshop 
outputs as callouts from these steps. 

The workshops use smaller topic-area breakout teams with individual focuses to address 
project design and finance strategies. For example, the 2020 iteration featured five distinct 
breakout groups with the following areas of focus: 

• Built Environment and Energy Systems 
• Transportation 
• Smart Living and Cognitive Technology 
• Policy and Finance 
• Quality of Life. 

Other support before, during, and after the workshops comes from ESN staff, including 
AmeriCorps VISTA members since 2018. The workshops are run by an individual with 
facilitation expertise, Stephanie Johns, who has served in this role for many years. At the outset 
of MF, ESN contracted with Johns to develop the facilitation guide and all workshop materials. 

                                                
11 See, for example, the Moving Forward 2020 Innovation Workshop Pre-Read (ESN, undated c). 
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Figure 2.1. Workshop Process 

 
SOURCE: Authors’ analysis based on attendance at MF 2020 workshop, discussions with past workshop participants 
and ESN staff, and review of MF program documents (ESN, undated c, 2015b, 2016b, 2018).  

Johns was previously employed by Rocky Mountain Institute (RMI), and the materials were 
based on RMI’s innovation workshop process. The process includes some elements that are like 
more commonly used charette processes that architecture and development firms use for community 
engagement and other applications, but they were tailored to Moving Forward.12 Prior to the 
workshop, ESN produces a workshop pre-read document for participants, which they follow with 
an executive summary and final report. The post-workshop documents summarize the workshop 
participants, topics discussed, and the minimum and stretch goals that the participants have set.  

Program Support 
Analyzing Moving Forward’s funding was not a core part of our evaluation, and we do not 

have complete information on all sources of funding needed to support staffing, operations, and 
overhead associated with running the program. Nevertheless, we want to provide some general 

                                                
12 Because these materials were created expressly to support MF, they are all ESN’s intellectual property. 
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context for the types of operational funding MF received over its first five years. The goal is to 
provide an overview, however incomplete, of the resources it takes to run the program. A more 
complete analysis could, in the future, support a true benefit-cost analysis of MF, and it would 
inform efforts to expand or replicate MF. 

MF received dedicated funding from IHCDA for specific program activities, such as 
organizing and running the workshops and generating workshop reports.13 ESN also received 
some additional dedicated funding from other organizations. Examples include funding from 
Prosperity Indiana to support the MF 2020 workshop and support from the Lilly Endowment Inc. 
in 2019 to support a dedicated program director, who joined ESN in March 2020. 

MF additionally received shared support through general ESN resources, including facilities 
and staff time. For example, during the first four years of the program, MF was overseen by an 
ESN staff member whose responsibilities at ESN included supporting MF, but that was not this 
person’s sole job function. Similarly, the AmeriCorps VISTA members that worked with MF 
starting in 2018 also supported other ESN work, although they were primarily focused on MF. 
Outside of the workshops, general resources from ESN covered most of the program’s day-to-
day costs. 

Finally, pro bono technical expertise was an important part of the MF model. Purdue 
University faculty, for example, shared their time and expertise by participating in workshops, 
providing modeling and analysis to support design for the development teams in the early rounds 
of MF through the university’s Center for High Performance Buildings (CHPB), and partnering 
with one developer to create an app for “gamification” of energy conservation.14 Representatives 
from utility companies were present at the workshops, and after the workshops, ESN set up and 
participated in meetings between developer teams and utilities to find solutions to technology 
integration (e.g., solar PV). Leveraging these last two categories of support (i.e., shared ESN 
resources such as staff and technical experts donating their time and expertise) allowed ESN to 
execute the MF program with a relatively modest direct budget. 

Moving Forward’s Theory of Change 
A TOC is the underlying model of how a program works to take inputs, conduct activities, 

produce outputs, and ultimately generate or support outcomes and impacts. MF did not have a 
formal program design document, nor did it have a formally written theory of change. Our team 
felt that developing a TOC would help us understand how the program is designed to work and 

                                                
13 For example, in its first year, ESN applied for $120,000 from IHCDA to support the initial round of projects 
(ESN, 2015a), and each phase of Moving Forward received $100,000 to support the associated workshop. We 
emphasize that these are not complete amounts, they simply indicate the scale of some of the direct support. 
14 Development and testing of the app was funded by the National Science Foundation award number 1737591 
(NSF, 2017). See Energy Aware Communities (undated) for more information on the broader initiative. 
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ensure that we had a consistent way to communicate that understanding. We also believed that a 
theory of change would be useful for MF staff in the future. 

We created the TOC shown in Figure 2.2. We call it “reconstructed” because we built the 
TOC based on program documentation and interviews after MF was already designed and set up. 
Program documents that informed our TOC reconstruction include the proposed Scope of Work 
for IHCDA (ESN, 2015a), Moving Forward Fact Sheet (ESN, 2017), and project overview 
(ESN, undated b). While some elements of the TOC have changed over time as MF has evolved, 
those changes have not been substantial. This TOC is meant to describe the program as it exists 
in 2020 while still being applicable to MF as it operated during earlier phases. The blue arrows 
reflect the predominant ways one element of the TOC produces or contributes to another element; 
the multicolored arrows connecting the project design outputs to outcomes simply make it easier 
to see how specific elements relate to specific types of resident benefits. 

Figure 2.2. Reconstructed Moving Forward Theory of Change 

 

SOURCE: Authors’ analysis based on interviews and MF program documents. 
NOTE: a Quality of life improvements might include benefits of better service access (e.g., improved health or 
educational outcomes); increased housing comfort; improved air quality; stronger communities. 

The major inputs MF uses include IHDCA and ESN staff, dedicated workshop funding,15 the 
experience developer teams bring to their projects, and external experts. For most MF projects, 
the developer teams also brought in external experts, both recurring experts, like architects, and 

                                                
15 Each workshop cycle received $100,000 from IHCDA and $10,000 from each of the two developers per workshop. 
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in some cases specialized experts, like energy-efficiency consultants.16 Other inputs include 
program funding, often in the form of shared resources with IHDCA or ESN. MF uses these 
inputs to carry out activities, primarily the RFP process (run by IHCDA) and the workshops (run 
by ESN). The other notable set of activities fall under supporting analysis, which includes things 
like energy modeling and is typically carried out by external experts (e.g., Purdue’s CHPB), 
often with developer teams. Most if not all of the supporting analysis was not directly funded by 
the MF program or workshop process, so pro bono support was a key supporting activity. 

Inputs and activities are designed to generate program outputs. Some outputs are intermediate 
and support other activities and outputs. For example, the minimum and stretch goals developed 
during the workshop are used to inform final project designs. In contrast, following the workshop, 
ESN produces a final report that serves to document the workshop and share information; it is a 
stand-alone output. The other major outputs that MF produces are project designs, and we break 
them down by three core components: energy efficiency and renewables, transportation and 
mobility, and access to services. 

The project designs should then lead to or contribute to the program’s outcomes, and we break 
these outcomes into two groups. The first set of outcomes are the direct benefits to residents, 
which include reduced costs,17 improved mobility, and increased service use.18 A second set of 
outcomes relate to stakeholders other than residents. The program aims to help developers 
include innovative technology in their projects, such as solar PV or new transportation modes. 
Closely related, the program seeks to expand developer knowledge across a range of topics, 
including design and construction practices, new technologies, and service delivery models. 
Finally, another outcome that MF seeks to produce is increased engagement with a range of 
partners, from governmental entities to universities and private-sector organizations. 

In the final column in Figure 2.2, we list the long-term impacts that MF worked to achieve or 
support. Once again, we bin these into direct resident impacts and impacts that accrued to other 
individuals. The targeted impacts to residents included a broad quality of life category, which 
includes improved living conditions, improved health outcomes from better indoor air quality or 
access to services, and stronger communities. The other category of resident benefits focuses on 
reducing intergenerational poverty, a focus that was adopted in MF 2.0 (ESN, 2016b). Poverty 
alleviation could come through higher earnings or lower costs of living—or indirectly through 
improved health or education. MF could support these benefits by improving resident access 
to jobs or services or by freeing up resources that residents could reallocate to other uses. 
                                                
16 RAND interview with MF developer, February 20, 2020 (name withheld on request); RAND Interview with 
MF developer, February 27, 2020 (name withheld on request). 
17 Reduced costs may be direct to residents or may be for the owner/operator of the development. For example, if 
the development has owner-paid utilities, the benefit is indirectly passed on to tenants. 
18 MF projects focused on a range of services, which included education and schools, workforce development, and 
health care. Some services were provided on-site for some projects, while service coordination for other projects 
focused on off-site, nearby services.  
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Aside from impacts focused on residents, MF is also working to produce general social and 
environmental impacts, such as reduced greenhouse gas emissions or adoption of clean 
technologies, and to induce changes in developer practices and the affordable housing 
development process generally. 

There were additional possible outcomes and impacts referenced in program documents or 
mentioned in interviews that were distinct from the core TOC, and many of these may have been 
intended to be aspirational. In both cases, they are outside the scope of the core evaluation but are 
worth noting here. These included positive influence on relevant policies; commercialization of 
new technologies; contributions to research and the broader EE or RE literature; development 
of replicable design process; identification of follow-on funding to expand the model; use of novel 
or nontraditional financing options; and using the MF approach in other real estate applications 
outside of affordable housing and transit. MF may have had some impact on these areas, but it 
would be difficult in many cases to assess, and it would be outside the core objectives of the 
program. 

The TOC is designed to show how one or more program inputs work through a causal chain to 
support activities, produce outputs, and drive outcomes and impacts. It summarizes the necessary 
and sufficient conditions for elements in each of the four right-most columns in Figure 2.2 and 
can help us understand how and why the program achieves or does not achieve its goals. For 
example, consider the outcome inclusion of innovative technology, specifically solar PV. To 
achieve this outcome requires project designs that successfully incorporate innovative technology, 
and those designs rely directly on both other outputs (the project goals), activities (the workshop 
and supporting analysis), and inputs (additional resources, in this case financing and coordination 
with energy utilities.) Incorporation of solar PV also requires, indirectly, effective workshop 
materials, the RFP process, and based on those activities, a broad set of inputs. If one of those 
inputs is not available at the sufficient level or quality, that jeopardizes successfully incorporating 
solar PV technology. Again, for example, if the development team does not come to the project 
with the necessary expertise or does not have access to external experts, then following the TOC, 
the project design may not be feasible and ultimately MF, through its developer partners, won’t 
achieve inclusion of innovative technology. 

In the solar PV example, the TOC does not provide the level of detail required to actually 
map out the specific requirements along the causal chain, but it does provide a framework that 
can support planning or diagnosis. ESN staff and ESN stakeholders could use a TOC like this to 
identify the resources required to make it possible to achieve specific outcomes and impacts. 
Alternatively, they could use a TOC to assess the feasibility or desirability of outcomes/impacts 
based on constraints to inputs, activities, and outcomes. Other stakeholders could use the TOC 
in similar ways, to plan internal resource requirements or coordinate their work and needs with 
ESN, for example. 

We used the TOC for our evaluation to assess the elements of Moving Forward and the 
overall complexity of the program. In Chapter 4 we assess how and how well MF produced the 
desired outputs and outcomes—and the extent to which program inputs and activities were 
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aligned with these goals. We focus less on impacts given that they are difficult to measure and 
to attribute to the program, for reasons we explain in Chapter 3. 

Outputs of the First Three Phases of Moving Forward 
Six projects were developed in Moving Forward phases 1.0, 2.0, and 3.0, and construction 

was complete for the four projects of MF 1.0 and 2.0 by the first quarter of 2021, when we 
concluded data collection for this evaluation. Three of those four were fully occupied, while the 
fourth was partially occupied. Figure 2.3 shows the locations of the six projects. The MF 1.0 and 
MF 2.0 projects are geographically dispersed, though all are in major cities. The MF 3.0 projects 
are both in the far northwest corner of the state, outside of Chicago, with the phase’s emphasis 
on Lake County. While the six MF developments in the first three phases are in different cities 
and different neighborhoods, generally speaking, MF projects are in major Indiana cities in 
moderately dense urban settings. All six developments are located along local bus routes. The 

Figure 2.3. Moving Forward Development Site Locations 

 

NOTE: The identification number convention (MF 1.1, MF 2.1, etc.) was adopted for the purposes of RAND’s evaluation. 
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properties are medium-sized and feature on-site community amenities specific to the resident 
population they intend to serve. 

Figure 2.4 summarizes basic characteristics for the six projects carried out during the first 
three MF phases. MF 3.0 developments were not completed at the time of this evaluation and 
therefore energy and mobility features are indicated as planned with gray shading. Table A.4 in 
Appendix A provides additional details on all these developments. 

Figure 2.4. Key Building Attributes and Innovative Technology Deployment for Moving Forward 
1.0–3.0 Developments 

 
SOURCES: RAND analysis, interviews with developer teams, and project documents. 
NOTES: Additional details of both planned and realized EE, RE, and mobility features are summarized in Table A.4 in 
Appendix A. H38 East Apartments (MF 2.1) expects Net Zero certification but is awaiting final testing and confirmation. 
This development has both solar hot water and solar electricity (PV). Gray shading of text/icons indicates a planned 
feature that had not been completed at the time of this evaluation. Broadway Lofts (MF 3.1) is eligible for LEED 
certification but is not planning on going through the process of formally getting certified for cost reasons. 
a WIC stands for “Women, Infants, and Children”; the Special Supplemental Nutrition Program for Women, Infants, 
and Children is often referred to more briefly as the WIC program. 
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3. Evaluation Approach and Methods 

RAND’s evaluation of the Moving Forward program is primarily a performance evaluation. 
We sought to understand whether the program was working as designed, whether and how the 
design could be improved, and what outcomes the program was producing. In this chapter we 
describe in more detail the specific research questions we sought to answer and the data sources 
we drew on to support our analysis. 

Evaluation Questions 
Our work centered on four research questions, although each question has multiple components, 

and we could answer some questions more fully than others, based on the data and information 
available. 

1. Have the early stages of Moving Forward been implemented effectively and according to 
program design?  

Embedded within this question are sub-questions about how MF was originally designed and 
how that design has evolved over time, along with questions about how—and how well—the 
program was implemented based on the program design. Central to this question is the theory of 
change that we outlined in Chapter 2. To answer this question, we looked at TOC elements, 
such as stakeholders and stakeholder engagement; how projects were submitted, designed, and 
ultimately implemented; and the resources, both monetary and personnel, that went into 
implementing MF.  

2. Does the Moving Forward approach to development produce improved outcomes in line 
with the program’s stated objectives and intended benefits? 

We want to understand how effective MF has been at achieving its goals, although this is an 
area where we had limited data and limited ability to draw strong conclusions. Where possible, 
we try to make statements about infrastructure outcomes, including where MF programs are 
producing results not seen in comparable developments; resident outcomes, including living 
expenses and access to services; and developer outcomes, including developer practices for other 
projects. We were able to draw some conclusions about MF’s effects on infrastructure and 
developer outcomes. However, we were not able to collect much data on resident outcomes, and 
instead we suggest possible future approaches the program could use to better assess these 
outcomes, which are admittedly critical. 

3. What factors are associated with success? 
Because we cannot say with high confidence the extent to which MF is achieving longer-

term outcomes associated with resident well-being, we are limited in what we can conclude 
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about factors associated with success. In Chapter 4 we draw conclusions where possible, 
focusing on implementation-based outcomes.  

4. To what extent is the overall success of Moving Forward—or successful elements of 
the Moving Forward approach if outcomes of the program are mixed or yet to be 
determined—transferable, scalable, and worth replicating in other cities and states? 

When a program is effective and replicating or scaling it is feasible, program managers are 
understandably interested in finding ways to build on those positive results. While we do not 
have strong evidence in favor of or against expanding MF to the other settings, we do assess 
(in Chapter 4) ways the program could be scaled or replicated. 

Data Collection and Analysis Methods 
While this evaluation is formally mixed methods, we drew more heavily on qualitative 

methods, particularly interviews, as our primary form of data and evidence. At the beginning of 
the evaluation, we assessed what data were available or could be collected, and given the small 
number of MF sites, collecting quantitative data was not going to be practical or particularly 
informative. Instead, we looked to interviews as the main source of information for how the 
program was designed and implemented, including stakeholder perspective of effectiveness, 
challenges, and opportunities. 

Program and Administrative Data 

We used multiple data sources for our evaluation of Moving Forward. This included both 
publicly available and internal ESN documents on the Moving Forward program and workshop, 
Indiana State Qualified Allocation Plans (QAPs) from 2010 to 2020, and completed QAP 
“Form A” documents1 provided by IHCDA for developments that are comparable to Moving 
Forward projects. The programmatic data on current and prior developments included details on 
building specifications, design emphasis (i.e., energy efficiency, poverty alleviation), and target 
population. Documentation from the workshop contained pre-read materials to prime attendees 
for conversation, topical presentations given throughout the workshop, and participant summaries. 
Form As in conjunction with QAPs from the state of Indiana provided quantitative data on building 
design, financing, and other criteria used to evaluate comparable housing developments. 

Information on household energy use from resident utility bills would be required to 
quantitatively understand the realized energy reduction benefits of the MF approach, but these 
data are very difficult to obtain from utilities because of consumer privacy protections. We were 
unable to obtain utility data for most of the developments for this reason. Additionally, one 

                                                
1 Form As are used to track how projects score across different metrics listed in the QAP. For QAP forms and 
schedules for 2022, 2020–2021, and 2018–2019, see IHCDA (undated b).  
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MF 2.0 project was still actively conducting its initial leasing during our evaluation period, and 
MF 3.0 developments were still under development. Appendix B provides electricity bill data for 
one of the MF 1.0 developers that also manages properties and pays its residents’ utilities; we 
obtained utility bill information from both this developer’s Moving Forward project and one 
other development. Appendix B also provides guidance on how this data might be used if it were 
to be routinely obtained for MF developments going forward. 

One approach to ensuring utility data is available for future MF developments would be to 
obtain agreements in advance from new and future residents to share their data, and to establish a 
reporting mechanism or platform for them to provide this data to MF. Ideally, they would also 
be able to provide utility bills from their previous residence for comparison. Obtaining actual 
utility bills from residents has advantages over aggregated data (i.e., at the building level) for 
understanding average and outlier energy usage, avoids privacy concerns and the limitations of 
working through utility providers, and would be more accurate than comparable information 
obtained from resident surveys.2 

Interviews 

Semistructured interviews that we conducted with 27 individuals across 12 organizations 
were the main source of MF program data.3 We interviewed current and former Moving Forward 
program staff, staff from IHCDA, staff from affordable housing developers, staff from one energy 
utility, and university partners. Our goal was to understand the development, implementation, 
and effects of the program from the perspectives of those involved in all stages. Interviews 
necessarily provide individual perceptions, and those will be informed by each interviewee’s 
experience and specific incentives and interests. Nevertheless, by gathering multiple perspectives, 
we were able to form a relatively complete and, we believe, balanced assessment of the program. 

The interviews were semistructured, meaning we followed a consistent set of common 
prompts, but we did not follow a script and we allowed conversations to shift to topics specific to 
the interviewees or the organization they represent. Most interviews lasted one hour, a limit we 
set out of respect for people’s time. In some cases, we followed up by email or with subsequent 
conversations to clarify interview details or gather additional information. With interviewee 
consent, we recorded the interviews to support our note-taking. We do not cite interviewees by 
name in this report since we told interviewees that their comments would be unattributed. In 
most cases, we also do not reference the interviewee’s specific organization since that would 
make the interviewee identifiable. 

                                                
2 We attempted to collect this information from surveys but with very limited success because of low response rates. 
3 In some cases, we interviewed multiple individuals from a single organization at the same time, and we have 
counted this as one “respondent” here. 
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Our interviews were not without limitations, partly because of Covid-19. We conducted all 
interviews virtually, and while those interviews were successful, they were not as rich as they 
likely would have been had we conducted them in person, as we had planned originally. In 
addition, while we were able to follow up on data requests or additional details from the 
interviewee, those requests would likely have benefited from being in person. There were a 
small number of individuals we were unable to reach or schedule an interview with, despite 
multiple requests. Additionally, because of the limited size and nature of this data set, we have 
not done formal coding or tabulated responses of specific themes or key words. We instead use 
illustrative quotes and provide context for the pervasiveness of the sentiment expressed (e.g., 
“all” or “most” respondents raised an issue or noted a benefit of the program). This approach 
was made more robust by having multiple team members do independent reviews of interview 
content around the major themes. 

Household Surveys 

We invited current residents from four Moving Forward buildings to participate in a survey 
in fall 2020. The survey gathered information around MF residents’ current and prior living 
arrangements, including a general comparison of current and prior neighborhoods, amenities, 
rent payments, utility costs, transportation, and nearby community services, such as health care 
and entertainment. Residents received a letter in the mail inviting them to take the survey. The 
letter contained the survey connection and login information and a small incentive.4 The survey 
was confidential, administered electronically, and took approximately 20 minutes to complete. We 
collected data over a four-week period. Although many of the items were developed specifically 
for this survey, some were adapted from the American Housing Survey (U.S. Census Bureau, 
undated). The final survey instrument is provided in Appendix C. 

Because of Covid-19 restrictions, many shared computers located in Moving Forward 
building business centers were unavailable for resident use. This required residents to complete 
the survey on either a personal computer or mobile device. Resident response rates ranged from 
7 percent to 30 percent across sites, with an overall response rate of 13 percent. In total, we 
surveyed 123 residents and 16 responded. 

While we do not know with certainty why response rates were so low, we believe the digital 
survey format was not accessible for many residents. Surveys of this type have often been 
accomplished fully or in part with face-to-face interviews and an option to mail in forms 
(Langevin, Gurian, and Wen, 2013; EIA, undated), which were not practical options because of 
pandemic restrictions. We discuss the limited survey results in more detail in Chapter 4, and in 

                                                
4 A $5 Amazon electronic gift code was included in the survey invitation letter, which the residents were able to 
redeem regardless of participation in the survey. 
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Appendix C we provide a succinct plan for future survey work that we believe would be more 
effective in eliciting resident views and help MF measure outcomes. 

The Benefit and Challenge of Constructing a Counterfactual for Moving 
Forward 
The best approach to estimating the effects of a program is to compare the “treated” units to 

“nontreated” units that are otherwise the same, except they did not participate in the program. In 
the case of MF, that would mean comparing housing developments that participated in MF to other, 
comparable projects—developments that are similar in terms of geography, size, construction 
approach, and so on. Those comparable projects would constitute a counterfactual for MF 
developments. Getting a perfect counterfactual for MF is impossible because, as with many 
social policy programs, the MF selection process was not designed to ensure MF project and non-
MF projects were the same, on average. However, we did try to construct a comparable set of 
affordable housing projects that would support our analysis. 

Unfortunately, even coming up with a comparison list of properties and using those to put 
MF attributes and outcomes in context was only partially effective. We worked with IHCDA to 
collect data on 22 affordable housing developments that were built recently (i.e., since 2010) and 
that were similar—geographically and in size—to the six MF projects in MF 1.0–3.0. The data 
included information on basic project characteristics (e.g., cost, unit size) and data from the QAP 
for each project. The QAP includes detailed information on project attributes, including those 
relevant to MF, like energy efficiency. However, because MF projects do not go through the 
QAP process, we did not have the same data for MF and non-MF projects, making comparisons 
difficult without extensive additional data collection. 

Nevertheless, in Chapter 4 and Appendix B we present some summary data that compares 
MF and non-MF projects. That information does not provide full insight into whether and to 
what extent MF projects were different—better or worse—in meaningful ways than their non-
MF counterparts. Primarily because of incomplete data, the data we have also imply mixed 
results, as discussed in the next chapter. 
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4. Evaluation Results and Discussion 

We combined information from the interviews conducted with developers and subject-matter 
experts with other available data (e.g., construction costs and QAP Form A responses for 
comparable developments) to answer the research questions developed at the outset of the 
project. In this chapter, we answer these initial research questions, to the extent possible, and 
include some highlights of our analysis, the details of which can be found in the technical 
appendixes at the end of this report. Then we turn to additional themes that emerged over the 
course of the research and that are also relevant to understanding Moving Forward and informing 
its future directions. These additional topics include a discussion of MF in the context of other 
IHCDA affordable housing programs, an analysis of the workshop mechanism that is central to 
MF, and our findings on the role of and potential for new technology deployment. 

Have the Early Stages of Moving Forward Been Implemented Effectively 
and According to Program Design? 
The first three phases of MF (1.0 to 3.0) were generally implemented according to the 

program design, and the project development process was effective at a core level—with 
important caveats. While the program’s creators developed MF based on a specific design, that 
design had not been written down or codified. And although core elements of the program were in 
place—the RFP process, the workshops, and support from ESN—staffing was under-resourced 
during the important early stages. 

Moving Forward Design Was Followed but Not Comprehensively Documented 

Moving Forward grew out of a spontaneous idea from two individuals experienced in housing 
and energy policy to address a need and opportunity they perceived in Indiana’s affordable 
housing landscape. Based on our interviews, the program has followed the founders’ initial, 
conceptual design. For example, as discussed in more detail below, both MF 1.0 development 
teams successfully integrated nonstandard EE elements into their projects. However, there is no 
single, formal program document that defines the program’s inputs/outputs/outcomes and describes 
how the resources and activities will support program goals, akin to a theory of change. And 
although ambitious goals were set in workshops, the lack of a formal program design also means 
there are no defined metrics to assess progress or achievement. 

The lack of a written design document also meant that it was difficult for program 
stakeholders to develop a shared understanding of how the program worked, and to the extent 
they did share knowledge, it was through informal communications between individuals. The 
RFP process and the workshop—which involved a consistent set of people knowledgeable 
about the program—were a source of continuity. However, new program staff, including 
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VISTA members, lacked program documentation, which slowed their learning process and 
added uncertainty to their roles.1 

A formal program design document would also have provided a way for program staff 
and those overseeing the program to consider changes or additions to the program design by 
assessing how a proposed change would interact with other program components or what its 
resource implications might be. For example, when IHCDA added the supplemental focus areas 
starting in phase 2.0, having a design document, like a theory of change, would have allowed 
IHCDA and ESN staff to consider how the emphasis would interact with existing MF goals, 
what resources it would require, and how success would be measured. Without a design 
document, it was easy to make changes without assessing the full effects of those changes 
on how the program worked. 

Moving Forward Was Built on a Straightforward Premise but Has Become a Complex 
Program 

The original goal MF sought to achieve was to reduce resident expenditures relative to the 
30 + 15 targets through an integrated and more holistic approach to affordable housing design. 
This straightforward but novel concept—namely, of multisector planning and execution in 
support of the development of new affordable housing projects—lends itself well, in theory, to 
developing and tracking simple metrics (e.g., percent reduction in utility expenditures relative to 
comparable developments developed outside of MF). But Moving Forward, by its design, made 
affordable housing projects more complicated, as developers worked to take on more ambitious 
plans than they would have under the standard LIHTC process. One developer noted the program 
“added complexity of taking things to the next level and bringing multiple elements together” 
which took a “longer time to execute.”2 In this developer’s case, their project was a four-year 
process to get to the leasing stage, which was approximately one year longer than a typical 
project for them. 

Additionally, from its early days, MF also had multiple other objectives, as noted in 
Chapter 2 (in the section on theory of change). Some of those objectives were in support of the 
goal to reduce costs to residents, such as deployment of energy technologies that could reduce 
utility bills. This supports two sets of outcomes: (1) reduced utility and transportation expenses 
and (2) inclusion of innovative tech. It could also support increased developer knowledge or 
increased partner engagement. Other objectives, while not in conflict with the core goal, were 
not necessarily aligned with it. For example, MF program documents from the outset of MF 1.0 
emphasize a goal of supporting new energy technology commercialization. While this could 

                                                
1 RAND interview with AmeriCorps VISTA member, August 24, 2020 (name withheld on request); RAND 
interview with AmeriCorps VISTA member, October 2, 2020 (name withheld on request). 
2 RAND interview with MF developer, February 20, 2020 (name withheld on request). 
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certainly be a by-product of pursuing new cost-saving energy technologies for affordable 
housing, as a stand-alone objective it adds to program complexity without necessarily 
contributing to the program’s core goals. Furthermore, actual deployment of any newly 
commercialized technologies could conceivably increase development costs without necessarily 
conferring a commensurate benefit to residents and thus, in fact, could undermine the core 
program goals. 

The supplemental focus areas layered onto the program in MF 2.0 and subsequent phases is 
another example of the program’s complexity. In phase 2.0, MF asked applicants to emphasize 
poverty alleviation and economic opportunity. This goal was in addition to the core goals of 
improving energy efficiency and reducing transportation costs. For MF 3.0, the goal shifted to 
building affordable housing in response to a contaminated building in Lake County that had been 
demolished. Although we did not address MF Rural Development or MF 2020 in our evaluation, 
those two phases reflect additional, substantial goals that affected how the program was 
implemented and what housing developers were required to incorporate into their design and 
project development. 

Based on our interviews, there are two effects of the new goals that accompanied the phase-
based, supplemental focus area (e.g., poverty alleviation in MF 2.0). First, these goals were a 
mechanism by which the program could be responsive to state-level goals, or a way for IHCDA 
to ensure viability or relevance. The other effect of these goals was to add more complexity to 
the program’s TOC and additional constraints that stakeholders had to address. MF’s core goals 
were already perceived as ambitious and challenging, especially by some developers.3 Although 
we did not find strong evidence that these supplement focus areas directly undermined developers’ 
abilities to achieve energy efficiency or transportation goals, some interviewees talked about the 
overall complexity of the program. They noted that MF already added time-consuming objectives 
onto the basic affordable housing construction process, which itself is complex.4 Conversely, 
developers stated that they valued the timing flexibility offered by MF, though we do not have 
sufficient evidence to say how beneficial this feature was in terms of outcomes. 

Program Resources Have Been Sufficient, but Staffing Has Been a Challenge 

Based on our interviews and analysis, we did not find clear evidence that financial resources 
for MF have been an impediment to program success. Between the general funding sources for 
program support (outlined in Chapter 2), MF has successfully been carrying out its core activities, 

                                                
3 RAND interview with MF developer, February 20, 2020 (name withheld on request). 
4 Although not within the core scope of this evaluation, RAND reviewed the RFP for “Moving Forward 2020” and 
attended the corresponding workshop. This fifth phase of MF represents an even further departure from core goals 
around energy efficiency and transportation, potentially exacerbating the problem of supporting developers with 
disparate objectives and of defining and tracking quantitative metrics of success across the various phases of MF. 
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principally the workshops.5 However, ESN does not separately budget or track costs for MF, 
so we were unable to look at program revenue and spending in detail. 

One risk of the current funding model for MF is that the program has relied on targeted, 
fixed-duration funding, whether from the state or from other organizations. This included one-
year funding for workshops or grant-based funding to support staff. If targeted funding can be 
renewed or replaced by different sources, that model could be sustainable. But the model makes 
it difficult for the program to plan over multiyear periods. 

Although no one we interviewed cited funding for staff as an issue, we found that staffing 
limitations affected MF success. For the first few years of the program, MF did not have a 
dedicated director, instead relying primarily on ESN staff members, who had other roles, to 
manage the program day-to-day. While this approach worked sufficiently well to organize and 
run the workshop, an event where ESN staff were able to dedicate focused time, it did not work 
as well for day-to-day program management. 

Many activities following the workshops fell to AmeriCorps VISTA staff, who did not 
always have the knowledge, clout, or relationships to fully support development partners.6 For 
example, one VISTA member reported that developers were not always clear on what support 
they would get from VISTA members or what expectations they should have for VISTA support, 
since that was not made clear to the developers by ESN staff.7 In another example, the VISTA 
members were often the ones working with developers on rooftop solar, but they lacked the 
positional authority to collaborate or negotiate with electric utilities. This is not a critique of 
anyone from ESN responsible for MF, it is simply an observation that no one person was fully 
responsible for MF. 

In 2020, ESN appointed a dedicated director for MF. That appointment coincided with our 
evaluation, but we have limited evidence on its long-term effects. Our initial observation is that 
having a dedicated director has improved the program. In particular, she has created a formal 
work plan for the program, including but not limited to specific structure and activities for the 
VISTA members. Because this is her dedicated position, as opposed to one of several other 
responsibilities (as was previously the case for ESN staff involved in MF), she has been able to 
work not only with the current MF 2020 teams but also to circle back to developers from earlier 
phases. In doing so, she has identified lingering issues and follow-on interests of these teams and 
has been able to support them. One specific and important outcome that may result is successful 
integration of on-site car-share services. These arrangements previously had fallen through the 
                                                
5 ESN was funded to support Moving Forward with workshops for developers, which they successfully conducted 
for each phase of MF. And all developers interviewed provided one or more positive comments or observations 
about the workshop. Along with the positive feedback, many of the developers also offered caveats by noting 
limitations, but these issues raised were largely related to post-workshop support for executing the workshop vision. 
6 RAND interview with AmeriCorps VISTA member, August 24, 2020 (name withheld on request); RAND 
interview with AmeriCorps VISTA member, October 2, 2020 (name withheld on request). 
7 RAND interview with AmeriCorps VISTA member, August 24, 2020 (name withheld on request). 
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cracks in earlier MF phases because of the time-consuming nature of developing partnerships. 
Finally, post-workshop for MF 2020, the program director has worked with the developers 
to define project-specific milestones that follow logically from the workshop goals, which 
themselves can be “very aspirational and also imprecise” and therefore are often not conducive 
to evaluating success.8 

MF Housing Developments Have Produced Some Innovation 

The affordable housing projects produced by the first three MF phases included innovative 
design elements, and we found examples of developer teams that expanded their knowledge in 
the areas of energy and transportation. Several developer teams reported being exposed to new 
technologies or design approaches at the MF workshops and through the process of finalizing 
and executing plans. As one developer stated, “The transportation piece was never a major part 
of our [projects] until this one, where we were looking for sites with access to transportation.”9 
Developers were able to incorporate new technologies into their final designs, such as 
approximately 200 kW solar installations at Posterity Heights (MF 1.2) and H38 East (MF 2.1).10 
For transportation technology, multiple projects planned to incorporate carsharing into their 
projects. None of the car-share initiatives immediately came to fruition, but after additional work 
by ESN staff, several of the early-phase MF developments were again looking into partnerships 
for car-sharing as of spring 2021. As noted in Chapter 1, and as evidenced in the literature and in 
our own analysis (see Tables A.5 and A.6), the emphasis on sustainability in the standard QAP 
process was on the decline over the period in which MF has operated. In this context, these 
achievements are notable not only in an absolute but in a relative sense in the state. Unfortunately, 
some innovative designs and ideas that emerged from the MF workshop were not fully successful. 
For example, both MF 1.0 developers originally planned Net Zero buildings coming out of the 
workshop process, and one went so far as to develop a final architectural design for doing so 
only to realize that the costs would be prohibitive. Ultimately, both developments were able to 
incorporate technologies that exceeded standard affordable housing design, but both had to back 
down substantially from their workshop plans, with implications for cost and project timeline.11 

                                                
8 This characterization is consistent with RAND’s own observation and analysis described in this report and is a step 
toward some of our recommendations in Chapter 5. 
9 RAND interview with MF developer, February 24, 2020 (name withheld on request). 
10 B-Line Heights (MF 1.1) incorporated a smaller PV array (112 kW), and the Union (MF 2.2) did not have PV but 
did incorporate geothermal heating and cooling. The two MF 3.0 projects include solar PV as part of their designs as 
of spring 2021. 
11 In one case, the original vision coming out of the workshop was Net Zero design with a battery-backed solar 
array; the realized design was LEED Gold certified, with an anticipated upgrade to LEED Platinum after installation 
of solar without battery storage. In the other case, the workshop plan was for a net positive energy design, with net-
metered rooftop PV and battery for off-grid capacity and a complete gray-water system; the realized design included 
high-efficiency HVAC, Energy Star appliances, low-flow plumbing, rainwater capture and reuse, and a utility-owned, 
smaller-capacity solar car port. 
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Another developer said that the workshop generated “lots of great ideas and visioning,” but 
ultimately they felt “dropped in the middle of the ocean with some cool ideas.”12 Some 
developers felt the post-workshop follow-up by ESN was not sufficient when it came to more 
complicated technologies or design approaches, something echoed by one of the former VISTA 
members.13 

Partly because of not fully achieving all the energy goals in MF 1.0, ESN took a more 
proactive approach in MF 2.0 and realized increased success with the inclusion of innovative 
technologies. One of the main stumbling blocks to reaching Net Zero—which relied on 
significant amounts of solar PV to achieve—was difficulty navigating the relationship with 
utilities. While utilities were represented at the MF 1.0 workshop, and all subsequent workshops, 
ESN took a more hands-on approach to post-workshop engagement with utilities and policymakers 
for MF 2.0, including aggressively pursuing net metering for these developments. This effort 
paid off in that one of the two MF 2.0 developments reached a net metering agreement (neither 
of the MF 1.0 developments were able to do this) and is on target to achieve Net Zero certification. 
ESN staff members also believe that the precedent set has laid the groundwork for more success 
for multifamily homes in general, and affordable multifamily homes in particular, and they 
hope to achieve Net Zero with both MF 3.0 developments, in part because of the net metering 
agreements they were able to get in place. 

Not all developers came to the MF process with the same skill sets and experience, and the 
program did not adapt to their different capabilities. For example, some developer teams had 
little experience with EE technologies or transportation-oriented design. In contrast, others had 
done extensive previous work on EE designs and had experience either working with external 
experts or had experts on staff.14 More experienced teams reported finding less value from the 
workshop, for example: “We went to this [workshop] to teach us stuff and none of it produced 
anything beyond what our standard architect could have produced.”15 The workshop, along 
with post-workshop support from ESN, was not tailored to the knowledge and experience that 
development teams brought to the program. For some teams this meant they struggled to execute 
on workshop-inspired designs, while other developers were not particularly challenged by these 
same design elements. One challenge that may have contributed to this issue is that while ESN 
runs the workshop and program, it does not run the RFP process that selects developers for 
Moving Forward. 

                                                
12 RAND interview with MF developer, February 24, 2020 (name withheld on request). 
13 RAND interview with MF developer, February 24, 2020 (name withheld on request); RAND interview with 
AmeriCorps VISTA member, August 24, 2020 (name withheld on request). 
14 RAND interviews with MF developers, February 20, 2020; February 24, 2020; and April 13, 2020 (all names 
withheld on request). 
15 RAND interview with MF developer, April 13, 2020 (name withheld on request). 
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Does the Moving Forward Approach to Development Produce Improved 
Outcomes in Line with the Program’s Stated Objectives and Intended 
Benefits? 
We are not able to provide robust information on most of the outcomes produced by Moving 

Forward, both because projects take years to complete and the program is still relatively new and 
because we do not have sufficient data on outcomes. One major limitation on available data (and 
a potential limitation on future data if the practice is not changed) is that neither IHCDA or ESN 
are currently measuring outputs or outcomes in a consistent way. Regardless of limitations, we 
find evidence that MF projects are producing energy-related outputs in line with the program’s 
objectives, though we found less evidence of success in the area of transportation. One 
impediment to tracking outputs and outcomes is that MF does not have robust measurement 
systems in place. 

Developers Benefited from Increased Knowledge, Engagement of New Partners, and 
Innovative Concepts 

We found multiple positive outcomes for developers and their partners, which we classify as 
intermediate outcomes. They are not direct resident benefits, such as reductions in living expenses 
through reduced electricity bills or improvements in mobility and access to services, but they are 
benefits that the program has produced that are consistent with the theory of change along the 
path to final outcomes. Developers generally described a positive experience with the MF 
process, and there is some evidence of increases in developer knowledge and examples of 
engagement with nontraditional partners, such as community groups. 

Several developers indicated enthusiasm for the explicit cross-sector approach and 
appreciated the attention to overarching themes such as poverty alleviation, which may have 
attracted and sustained interest by nontraditional development teams in the MF process. One 
developer noted that the process of MF provided flexibility, fostered connections, and enabled 
learning and sharing that was “unique in the [tax credit] development world.”16 Developers also 
explained how MF let them build on past experience: “We have done buildings at various levels 
up to [National Green Building Standard (NGBS)] Emerald.17 What [our Moving Forward 
development] did was took a bunch of what we did and took them to the next step. So, it was not 
just doing an Emerald building but also doing the geothermal and the solar panels on that to 
make it so it was Net Zero. It was a higher level of services.” Another developer stated that the 
                                                
16 RAND interview with MF developer, February 20, 2020 (name withheld on request). 
17 NGBS is a rating and certification system with Bronze, Silver, Gold, and Emerald levels, from lowest to highest 
achievement. Emerald requires a building to save 60 percent or more of its energy use relative to peers. See Green 
Building Alliance (undated) and National Association of Home Builders (2012) for more information on this 
standard. 
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MF process required them to go out of their comfort zone and consider “wild ideas” that are 
not typical for affordable housing.18 This same developer noted the enduring benefit of the 
MF experience, including thinking “more holistically” about delivering benefits to the population 
they serve beyond “just housing.” 

The MF process encouraged the formation of novel teams that included community groups, 
especially starting in MF 2.0. This is because rather than “selling” a specific project as is done in 
the traditional QAP process, MF placed the emphasis on putting together a strong, crosscutting 
team. As one developer put it: “The big difference is [the MF RFP process] . . . reversed the order 
we do things. With a typical tax credit application, we go out and find a piece of land, get it 
under contract, put together our concept, put together the application. . . . On this project . . . the 
RFP [requirement] was to put together a team and sell [to IHCDA] why this team could put 
together this deal.”19 The same interviewee commented on developing a new appreciation for the 
importance of community engagement: “[I’ve learned that] I need to build strong relationships 
with those organizations that work with [the future residents]. I was able to take that general 
knowledge [from the MF project] to another project.” Additionally, interviewees noted that 
relative to the traditional LIHTC application process, MF allowed “a little bit more time to do a 
more intentional project and really flesh out . . . [the more extensive] partnerships.” Furthermore, 
involvement in the MF process has afforded some teams more visibility for their projects; 
one team was invited to speak at a conference about their experience, which fostered more 
connections for the team members and more visibility for the concept of cross-sector planning 
for affordable housing.20 

The inclusion of technical subject-matter experts, most notably several faculty members from 
Purdue University CHPB and from the Energy-Aware (Residential) Communities initiative, 
provided modeling, analysis, and technical expertise to support the development teams in the 
early rounds of MF. One development has recently implemented apps to “gamify” energy use in 
their buildings and incentivize residents to use less energy, which was made possible through a 
Purdue-led NSF-funded grant. Early MF teams described benefits from the interaction with 
Purdue, with one team stating that they continue to use what they learned in “the whole modeling 
experience” in their development of non-MF LIHTC projects.21 However, developers did not 
have a uniformly positive experience. According to one team, initial engagement and support 
from Purdue “seemed to start off really well,” then “all of a sudden it just stopped” because 
Purdue’s funding was exhausted. Given the initial level of effort and planning, they stated that “the 

                                                
18 RAND interview with MF developer, February 27, 2020 (name withheld on request). 
19 RAND interview with MF developer, February 20, 2020 (name withheld on request). 
20 RAND interview with MF developer, February 27, 2020 (name withheld on request). 
21 RAND interview with MF developer, February 24, 2020 (name withheld on request). 
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work kind of felt like a waste of time because nothing happened with it, which was 
frustrating.”22 Another more experienced development team noted that, after initial conversations 
with the Purdue team, they “didn’t really follow up with them” because they had an existing 
energy modeling consultant with whom they had previously worked.23 These last two examples 
underscore the importance of follow-through from ESN to ensure that SME commitments 
are honored and of the need for careful consideration of the previous experience of selected 
development teams in planning workshop and post-workshop engagement. 

Energy Efficiency and Renewable Energy Outputs Are Emerging; Outcomes Are Not 
Yet Clear 

Moving Forward 1.0 and 2.0 developments were able to incorporate EE and RE features that 
are not generally included in affordable housing designs. Three of these first four developments 
were able to incorporate solar—one had both PV and solar hot water—and the fourth without 
solar was able to include geothermal heating and cooling. The Leadership in Energy and 
Environmental Design (LEED) certification for the Posterity Heights Scholar House is a clear 
example of an outcome that followed directly from the aggressive project design output from the 
workshop, despite falling short of the original Net Zero vision. There is evidence in the literature 
that incorporation of such “green” design elements into affordable housing has meaningful and 
lasting financial benefits (Zhao et al., 2018).24 Figure 4.1 shows that, across many dimensions, 
MF developments incorporated enhanced sustainability features that were not included in many 
comparable projects (“comps”) developed through the standard QAP process. Comp developments 
were identified as those that were in similar geographic locations, of similar size, and built over a 
similar time period. 

Despite the clear success of incorporating sustainability features in MF developments relative 
to comparable non-MF developments, in the absence of more and longer-term data for Moving 
Forward developments, it is unclear how much the incorporation of EE and RE elements has led 
to direct resident benefits as an outcome (e.g., reduced expenses) or impacts (e.g., improved 
quality of life). In the case of the Posterity Scholar House, utilities are paid by the management 
company. The utility data provides insight into the effectiveness of the MF program in reducing 
the energy intensity of this affordable housing development (see Appendix B and Table B.7 
and B.8). Although it is only one of the six MF developments, and we obtained only one other 
development with which to compare it, the limited data we have show no meaningful difference  

                                                
22 RAND interview with MF developer, February 27, 2020 (name withheld on request). 
23 RAND interview with MF developer, April 13, 2020 (name withheld on request). 
24 These “results suggest financial savings of $648 per year,” or 9.3, 5.6, and 3.5 percent of annual income for ELI, 
VLI, and low-income families, respectively. This represents a 27–38 percent reduction in energy expenditure. 
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Figure 4.1. Comparison of Sustainability Features for MF and Comparable Non-MF Developments 

SOURCE: Evan Thie, IHCDA, email correspondence with the authors, October 14, 2020. 
NOTES: This figure incorporates information from Table A.4 (full details on MF development features) and Table B.3 
(sustainability features reported in QAP applications for a non-MF comparable development or “comp”). Green building
certification: One of the MF developments, Broadway Lofts, is LEED eligible but will not be officially certified because 
of cost constraints. We have nevertheless included this development in this tally. Water conservation: QAP points are 
awarded based solely on the inclusion of low/dual-flush toilets, whereas four of the five MF developments included in the 
tally above have multiple additional water-saving features, as noted in Table A.4. Solar PV and geothermal: The 
reporting of these features for non-MF comps is not standard, so the tally of occurrence is based on responses to a 
voluntary query by IHCDA staff and their knowledge. 

in electricity usage between the MF and the non-MF development. Additional data would shed 
more light on differences in EE performance, if any.25 It is also true that residents do not directly 
pay for utilities at Posterity Scholar House, but that is true of other non-MF developments by the 
same company. The challenge, then, is that we do not know how EE and RE investment directly 
impacts the expenses of the families living there because it is not a direct expense for them. 
Savings from RE and EE could flow down to residents through other reductions in housing 
costs, like rent. And in the case of Posterity Scholar House, residents will be eligible to receive 
bonus payments (gift cards) associated with reductions in energy consumption based on the 
collaboration with Purdue University and its gamification program. 

In other cases, the residents pay their own electric utilities, and the only practical way to 
obtain information on these expenses was by direct survey of the residents. In at least one MF 
development, it is not possible to determine household-level energy usage because the units are 

25 This same MF development had just incorporated a “gamification” incentive program at the time of this
evaluation, which may prove effective at reducing electricity use. However, there is no evidence that the EE 
performance based on the capital investments alone is superior in the MF development. 
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not individually metered.26 Master-metering has the advantage of making solar PV feasible, but 
it means more detailed consumption monitoring is not possible without supplemental unit-level 
monitoring. In many cases, the cost savings associated with the adoption of EE measures will not 
accrue directly to residents—although they may reduce overall costs to the developer—and in 
other cases, savings will not be practically demonstrable. 

In addition to the uncertainty surrounding direct benefits to residents, the cost to produce MF 
developments, on a per-unit basis, is higher than comparable developments (see Table B.2 and 
associated text in Appendix B for details). It is likely that there is no direct downside to this 
additional cost for the residents of the MF developments; in fact, they may benefit from this 
extra spending in terms of the quality of their living experience, even if not in terms of direct 
utility cost savings. However, IHCDA and ESN may wish to consider the potential benefits of 
this investment (to the MF residents) relative to the overall fewer units that may be possible to 
produce in the state of Indiana with limited LIHTC funding, which would impact non-MF 
households in terms of the affordable housing supply in the state overall. Because we cannot 
fully quantify MF resident benefits, we did not attempt to quantify any potential reduction in 
produced units for comparison. Similarly, we are not able to quantify the trade-off between high 
up-front costs and reduced operations costs for MF-induced improvements. The elements should 
ideally be quantified in the future or at least considered in a qualitative way by decisionmakers. 

Evidence of Success on Transportation, Mobility, and Services Goals Is Limited 

In the initial years of MF, transportation was one of the more challenging program elements, 
as reflected by project designs and developer statements. Said one developer, “The whole 
transportation piece, for example, was difficult, time-consuming, and expensive. We ran into a 
lot of dead-ends. . . .”27 The same developer noted that they worked with other developers to 
identify viable solutions for their project, noting, “All of us may get a better deal if we use the 
same approach.” 

It is difficult for developers to make substantial progress on integrating innovative 
transportation approaches, improving access, and reducing costs. Transportation systems are 
infrastructure heavy and often publicly owned, limiting options for private developers, especially 
at smaller scales. For example, the route network of a bus transit system is not something a 
medium-sized apartment building developer can change in most cases. More innovative 
transportation options that may be more accessible to a property developer often require users 
to have credit/debit cards (e.g., most ride-hailing or ride-sharing companies). One strategy the 
MF workshops raised was to locate affordable housing projects in places that had access to more 

                                                
26 The decision was made to have a single meter per building—rather than one for each unit—to decrease the 
complexity of net metering for the rooftop solar PV. This highlights a difficulty of siting PV on multifamily units 
relative to single-family homes, of which there are many. 
27 RAND interview with MF developer, February 24, 2020 (name withheld on request). 



 45 

transportation options, traditional and innovative. An example was Pedcor locating in Bloomington 
because it already had relatively strong mobility options (e.g., a bus system, access to the B-line 
walking trail).28 With these caveats, it is worth noting that only about half of the 21 comparable 
LIHTC developments we identified included “transit-oriented development” or “location 
efficiency” in their QAP applications.29 

Moving Forward focused on identifying innovative transportation solutions during the 
workshops, and projects worked to integrate these solutions in some cases. For example, one of 
the MF 1.0 teams engaged with BlueIndy, IndyGo, and Uber to explore options for providing 
“integrated housing development with transportation” (ESN, 2016a). According to the developer, 
MF was their first significant attempt to focus on transportation and mobility in designing and 
building new affordable housing.30 However, innovative transportation concepts are also at 
higher risk of failure than traditional modes, like bus systems. 

Over the course of MF 1.0 to 3.0, the Moving Forward team at ESN had dozens of 
exploratory conversations with potential partners for on-site carsharing—ranging from national 
car rental companies to international auto manufacturers to local car dealers. As of the 
completion of this evaluation in early 2021, the team had secured a pilot with Toyota for 
placement of several on-site plug-in hybrids at one MF 1.0 site, and the two 3.0 sites were 
exploring working with Sway Mobility. And while it is too early to say how well the car-share 
concept will do in the long term in these new ventures, all of the developments in MF 1.0 to 
3.0 have been sited on transit lines providing access to stores and local universities. 

One metric that can be used to assess potential transportation and mobility benefits for 
Moving Forward projects is the set of three mobility scores provided by walkscore.com. 
Walkscore.com uses a formula to compute a numeral score between 1 and 100 for an address 
that describes its walkability, access to transit, and bikeability. We obtained the three mobility 
scores for each MF project and for each project’s comparable affordable housing developments 
provided by IHCDA.31 

There are no clear patterns in the walkscore.com data. Although one of the MF 1.0 projects 
has higher scores than the average for the comparable properties across all three categories 
(MF 1.1), the other project in phase 1.0 has scores that are essentially the same or lower than the 
comparable projects. The MF 2.0 projects have similar features, with one project scoring better 

                                                
28 This applies to MF’s energy goals, too. Bloomington was also more suitable for pursuing PV, according to the 
developer. 
29 Unlike MF developments, traditional LIHTC developments specify site location in their QAP applications, so the 
application content in this subcategory of “Site Desirability” is likely a good indicator of completed development 
characteristics. See Appendix B and Table B.3 for additional QAP information on these comparable sites. 
30 In fact, one of these partners, BlueIndy, announced it would shut down at the end of 2019. This illustrates the 
potential risk of adopting emerging mobility technologies and partnering with start-up firms. See Hwang and Hays 
(2020). 
31 In some cases, walkscore.com did not report a score for one or more of the metrics for an address. 
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than the comparable properties in two of the three mobility scores, and one scoring worse in all 
three. The two MF 3.0 projects both lack transit scores; on the other two scores, one is slightly 
better than the comparable properties while one is slightly worse. Therefore, as a group, the six 
MF projects are not located in places that provide consistently higher mobility than similar 
affordable housing developments, according to the metrics. Figure 4.2 shows the scores for 
MF 1.0 and 2.0 developments, the two phases for which there are available scores for all three 
categories, compared to the average score of the comparable developments. Table B.6 in 
Appendix B provides all the detailed score data. 

Figure 4.2. Comparison of Walk, Transit, and Bike Scores for MF and Comparable 
Non-MF Developments 

 

SOURCE: Walk Score (undated) and Evan Thie, IHCDA, email correspondence with the authors, October 14, 
2020. 

What Factors Are Associated with Success? 
We are limited in what we can conclude about factors associated with MF achieving longer-

term outcomes. Two potentially important factors are described here: being realistic about, and 
focusing on, what is possible with the MF program and emphasizing financial viability of up-
front capital costs. 

Recognizing What’s Within the Control of Program Stakeholders Can Improve the 
Outcomes 

Moving Forward developer teams cited two types of constraints that affected the success of 
their projects: constraints common to other affordable housing projects, like construction or 
permitting delays, and constraints that were unique to MF projects. While MF was not intended 
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to address the typical affordable housing challenges, a natural element of the program design was 
support for developers that were navigating new challenges brought on through MF participation, 
and the program did not always strive to provide this support. 

For example, we have referred to the challenges of solar PV elsewhere in our report, and 
in general successfully incorporating renewable energy into a housing project requires the 
cooperation of the local utility. Utility-company representatives were present at workshops, and 
ESN actively worked to engage them during the post-workshop design and construction phases. 
Nevertheless, in some cases, utility-based constraints meant solar PV was not feasible for MF 
projects at the originally planned level, especially in earlier developments. For example, one 
development team reported that working within the constraints of their local utility made solar 
impossible. In another example of difficulties with solar, the developer team faced challenges 
integrating solar into their project and ultimately, even though solar was incorporated, the 
electricity generated will not directly offset utility costs because the project is not net metered. 
Increased awareness of these issues up-front, including more explicit discussion of barriers and 
challenges to solar integration during the workshop, might have reduced developer frustrations 
and improved the outcomes—as implied by successes in 2.0 and 3.0 projects. Additional  
MF-enabled engagement and education around these kinds of constraints could help bring them 
within the control of the developer teams. 

MF Improved Financial Viability but Financing Remained a Constraint for Many Projects 

One crucial factor for success of any affordable housing development project is financial 
viability. The MF program and process offered some advantages, as noted in this respect. For 
example, one interviewee called out the cash flow benefit and design flexibility afforded by 
having access to a 9-percent (rather than a 4-percent) LIHTC tax credit, which allowed them to 
consider “unique” elements in their projects that would otherwise not have been possible.32 More 
generally, several developers noted that ESN was helpful before, during, and following up after 
the workshop, including connecting them with other resources and experts (e.g., design 
consultants) that helped them better understand—and sometimes reduce—the costs of their 
projects. In this regard, one developer noted that there was much more interaction with IHCDA 
and other government entities than with the traditional QAP process, allowing the development 
team, in this case, to unlock supplemental funding from the city ($160,000 in HOME funds33), 
which was “very unusual” and was “desperately needed” to make the project happen.34 

                                                
32 RAND interview with MF developer, March 6, 2020 (name withheld on request). 
33 HOME funds are grants provided by HUD to state and local governments for implementing strategies to increase 
local home ownership and other affordable housing opportunities for low-income Americans (U.S. Department of 
Housing and Urban Development, undated). 
34 RAND interview with MF developer, February 20, 2020 (name withheld on request). 
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On the other hand, involvement in MF was not necessarily a financial panacea. One 
interviewee noted that despite “ongoing conversations” with IHCDA that yielded creative ideas 
and even introductions to potential funders, most of the follow-up meetings did not yield 
supplemental resources. In the end, the inability to fully cover high up-front capital costs meant 
that the development as executed had fewer units than originally planned. The project did not 
live up to its full potential, both in terms of underutilization of the physical site (i.e., it did not 
maximize the number of new units produced) and fewer economies of scale for long-term 
operations and management.35 And while not uniquely an issue for MF projects, the viability of 
concepts and final projects remain susceptible to changes in the political environment (e.g., a 
changed tax incentive value mid-project). 

Moving Forward developments were found to cost more than comparable developments by 
as little as 12 percent and as much as 100 percent (see Table B.2). In the context of efficiency, 
for example, capital costs are generally understood to be higher (e.g., more expensive building 
materials). So, based on the nature of MF projects, higher up-front costs should be expected and 
need to be accounted for, even if life-cycle costs are net positive.36 Given these realities, ESN 
and IHCDA may wish to do more to help developers identify and secure the needed additional 
resources. It may be advantageous to acknowledge this constraint at the outset, even in the pre-
workshop phases, but certainly before development designs are finalized. Seeking supplemental 
financing could potentially be built into program design and incorporated into the understanding 
of the TOC. 

Additional Themes That Emerged During the Evaluation 
As noted at the beginning of this chapter, some additional themes that went beyond our initial 

research questions emerged during this evaluation. The next several sections go into detail on 
several of these themes. 

The Workshop Mechanism at the Core of Moving Forward 

The workshop that anchors each MF phase is the central component of the program, and it 
came up frequently—both directly and indirectly—in our research.37 Figure 2.1 summarized the 

                                                
35 RAND interview with MF developer, February 20, 2020 (name withheld on request). 
36 Because of an inability to obtain utility usage and rates for the majority of the developments, and the lack of long-
term data owing to the newness of these developments, we are unable to compare life-cycle costs, which require 
knowledge of both up-front capital costs and ongoing operations and maintenance costs. 
37 We were unable to reach at least one individual who was central to the design and execution of MF workshops, 
and we acknowledge that limitation in our analysis. However, between other interviews and direct workshop 
observation by RAND team members, we believe we have a sufficient understanding of the workshops, their role, 
and their effectiveness.  
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main elements of the workshop. We report here findings on stakeholder experiences with the 
workshop itself and on post-workshop support.  

The Workshops Focused More on Visioning Than Implementation 

Consistent with the program founders’ vision for an “innovation workshop,” the MF 
workshops focused heavily on exposing developers to new, innovative ideas. The visioning 
aspects of the workshops included 

• breakout groups, where participants brainstormed futuristic headlines related to MF’s 
goals for housing, energy, and transportation (ESN, 2015b) 

• tours of high-performance projects, including a Nature Conservancy building in 
Indianapolis (ESN, 2016a) 

• presentations on new or emerging technologies from external experts (ESN, 2018). 

For one development team, the workshop provided a lot of big ideas, which they worked to 
incorporate and which took substantial effort to scope and design. However, in the end they 
could not get their budget to work for that design. The developer reported that their original post-
workshop design would have required a budget of $13 million to $14 million, but they had only 
$10 million to spend. The developer spent additional time and resources revising the original 
post-workshop design.  

The workshop deliberately includes a lot of material that was meant to be inspirational, to 
spark ideas, or to help participants think in nontraditional ways. These ideas were not meant to 
be taken literally or incorporated directly into projects in all cases. However, some developers 
may have interpreted the workshop material more directly than intended, which led to complex 
or expensive project design features (e.g., hydroponics) that were not always clearly linked with 
the core program goals of improving affordability for residents.38 

Based on goals that came out of the workshops (see Tables A.1–A.3), the workshops focused 
heavily on design elements (e.g., Net Zero certification, two renewable energy sources). The 
goals included outcomes that focused on resident well-being (e.g., reducing costs for residents), 
but these outcomes were often lower priority. Design elements, including new technologies, are 
more concrete and may be easier to present or track, but they can also cause participants to 
anchor on specific ideas, which may not be feasible in their projects, rather than identifying 
solutions to target a more general goal.  

Post-Workshop Support Lacked Structure and Consistency 

While developer views of the workshop process were largely positive (i.e., all developers 
mentioned one or more benefits of workshop participation), their views of the MF experience 
following the workshop were mixed. According to one developer, the workshop provided “great 

                                                
38 RAND interview with MF developer, April 10, 2020 (name withheld on request). 
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ideas” and was “intriguing and interesting,” but it ultimately did not impact their design process 
as much as they had hoped—and after the workshop they wanted “more follow-up” from ESN.39 
A second developer said, “I thought ESN did a really good job with the workshop in pushing 
people outside of their comfort zone and to think outside the box in ways that just typically don’t 
happen with these developments,” but “a lot of things in the workshop couldn’t be realistically 
implemented” because of budget constraints.40 In short, developers reported that they would have 
liked more access to financial resources and support from ESN staff following the workshop, and 
that this limited their success. One challenge was that ESN did not have dedicated resources, 
including from IHCDA, for post-workshop support. ESN used the VISTA program to supplement 
support (e.g., through regular meetings with developers), but VISTA member capabilities were 
limited. On the other hand, ESN was able to conduct extensive follow-up in some areas, like 
working with electric utilities to integrate solar. One developer noted that the staff at ESN “were 
instrumental in helping us get the solar piece figured out.”41 

The other area where developers indicated they would have benefited from more support 
following the workshop was in resources to support expert engagement. The workshop 
provided an opportunity for developers to meet experts working on energy or transportation, 
learn from them, and access design ideas. After the workshop, however, MF provided little 
continuing support. In some cases, developers reached out to ESN to identify new experts or to 
communicate with experts from the workshop, and ESN facilitated those connections. One 
example was the work ESN carried out to facilitate meetings between developers and electric 
utilities. Where engaging with experts came with a financial cost, however, developers had to 
fund those costs on their own.  

New Technology Deployment 

Developing and deploying new technologies is one of MF’s stated goals. While technology 
development is difficult for a program of MF’s size, deploying new technologies and demonstrating 
their application to affordable housing could potentially be more achievable. The MF workshops 
focused on incorporating innovative technology into project designs, although in practice the 
executed projects adopted relatively few innovative technologies. Nevertheless, some developers 
reported that exploring new technologies was helpful or informative. As one developer stated, “I 

                                                
39 “The workshop was intriguing, but honestly it didn’t really have the impact that I would have hoped on our 
design process. There’s a lot of great people, a lot of good ideas, a lot of great visioning, but then after the two-day 
event our team felt like we were just dropped in the middle of the ocean with some cool ideas and concepts but 
didn’t have that same workshop team available throughout the project. We were left to figure things out on our 
own.” RAND interview with MF developer, February 24, 2020 (name withheld on request). 
40 RAND interview with MF developer, February 27, 2020 (name withheld on request). 
41 RAND interview with MF developer, February 24, 2020 (name withheld on request). 
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think we learned a lot from that as well. Now true, we didn’t put a fish farm on-site, but that was 
a creative idea which leads you to other creative ideas.”42 In the view of another developer,  

At the workshop they had some wild ideas like having a hydroponic fish farm 
on the roof of the building. I think from the sense as a developer getting you to 
think about some different things you could do, that was really helpful. But at 
the end of the day, when you’re really getting ready to implement it and you’re 
constrained by budget and space, I don’t know how helpful it is to think outside 
the box, because I don’t think there was anything in that workshop that could be 
implemented.43 

One focus area for projects was solar energy, with multiple projects incorporating solar into 
their designs. However, not all of the developers have incorporated solar technology at the 
original planned scale (i.e., they did not achieve the planned capacity of PV or did not include 
battery backup), and some project teams cited difficulties working with electric utilities as the 
stumbling block. While development teams were not necessarily looking for MF to provide 
support with engaging utilities or working through other aspects of the solar process, they did not 
view the program as a resource in this regard, either. This was a concrete example of design 
goals set at the workshop stage that did not make it through to final designs and encountered, 
frankly, some predictable difficulties related to cost and utility integration that could potentially 
have been mitigated by anticipating the issues and developing a cross-development plan to 
engage utilities and find solutions. In this example, it is clear that technological innovation was 
not the only or even primary barrier to success, and that regulatory, policy, and finance innovations 
were ultimately the missing elements. To its credit, ESN recognized these barriers in time to 
provide additional support in MF 2.0—particularly in the case of working with utilities—but the 
initial focus of the program on “innovative technology” meant that developers were not always 
able to realize the technology plans when practical considerations emerged. 

Furthermore, the developers that participated in the MF program with EE and RE 
technologies had a range of experience levels.44 This led to some participants feeling that the 
information shared was too basic and others feeling like they needed more support to get up to 
speed. Relatedly, the goals outlined in the workshop process were both very aggressive and very 
expansive. Developers were invited to think big and address a range of challenges—including 
improving access to services—which seemed to include an increasingly long list of goals with 
each successive workshop. On the positive side, developers who previously lacked experience 
with solar now have this knowledge, which would have been unlikely in the absence of their 
involvement with MF. Conversely, the learning curve was steep and, for some developers, 
frustrating, and there is the possibility that this could deter them from thinking boldly in other, 
                                                
42 RAND interview with MF developer, February 20, 2020 (name withheld on request). 
43 RAND interview with MF developer, February 27, 2020 (name withheld on request). 
44 Note that all the developers expressed a relative lack of previous substantial experience with incorporating 
transportation and mobility options into their planning and design processes. 
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future LIHTC projects. On balance, however, the developers as a group have likely advanced 
their sophistication and awareness through exposure to these technologies in the MF program, 
and they have established contacts with subject-matter experts (e.g., Purdue CHPB faculty) with 
whom they would not have been likely to engage in the absence of MF. 

Survey Results 
We conducted a survey of residents in MF housing developments from phases 1.0 and 2.0 to 

bring resident perspectives into our evaluation. As we described in Chapter 3, the response rate to 
the survey was low, which means we are limited in the analysis we can conduct or the inferences 
we can draw from the survey results. It would be inappropriate to draw strong conclusions from 
16 survey responses. However, we did look for clear areas of consensus across the responses—of 
which there were few—and we do believe it is appropriate to use, as examples only, some of the 
open-ended responses. See Appendix C for the full survey instrument.  

The small sample of respondents who answered the survey had incomes ranging from less 
than $10,000 (N = 3), to $20,000 to $29,000 (N = 6). No resident reported income higher than 
$29,000 per year. Consistent with the opening dates of the MF apartment buildings, most 
residents reported moving into their home in 2019 or 2020 (N = 15).45 We asked residents why 
they moved into the MF apartment. No residents reported being forced to move (by a landlord, 
bank, or the government), nor did any report moving because of a natural disaster or a new job. 
Three to five residents cited moving for family reasons, to reduce commuting time, to improve 
residence size or quality, to reduce costs, or to be in a more desirable neighborhood.46 One 
resident gave safety and Americans with Disabilities Act (ADA) accessibility as a reason for 
moving; another resident reported moving because they were in transitional housing previously. 

Roughly equal numbers of respondents reported that their new neighborhood was better  
(N = 7), the same (N = 5), or worse (N = 4). In contrast, most (N = 13) respondents reported that 
their new home was better or the same as their previous home; four reported it was worse. We 
asked residents a series of questions about the comfort of their current (MF) apartment compared 
to the place they were living previously. There were no clear patterns in the categorical data 
(i.e., residents did not unanimously view their current apartment as more comfortable). Three 
respondents from different buildings commented on the level of noise from adjacent units, either 
through walls or the ceiling. 

At their MF residence, ten respondents pay for electricity separate from rent, while five do 
not; one did not respond. Electricity bills range from $20–$39 up to $140 or more. Of the seven 
respondents who answered the question about how their electricity bill compares to their 
previous residence (and who paid their bill separately at both residences), one reported paying 

                                                
45 One resident reported moving into the unit in 2018; one did not provide a date. 
46 Respondents could select more than one reason for moving. 
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more each month, one reported paying the same, and five said they were paying less. While these 
numbers are small, they are broadly consistent with the MF buildings reducing residents’ electric 
utility costs. 

Three-quarters of residents who responded to the survey reported using a private car, both at 
their previous residence (N = 13) and at their new residence (N = 12). And changes in car use 
were mixed, with residents reporting more (N = 3), the same (N = 6), and less (N = 3) car use 
than at their previous residence. However, the patterns in the amount of time respondents spend 
in a car is broadly consistent with a reduction in care use overall, with more respondents (N = 8) 
saying they spend less time in a car than those who spend more (N = 2) or the same (N = 2). 
Similarly, some residents reported spending more money on car-related expenses (N = 2) while 
equal numbers (N = 5) report spending the same or less. No residents reported using car share, 
and for the small number of residents who responded, there were no changes in public transport 
use or walking/bike share. Monthly transportation spending by respondents averaged $220, but 
varied widely, from $0 to $100 per month. 

We asked respondents whether their access to services had changed since moving to their 
current home. Examples of services include health care, child care, groceries, and entertainment. 
At most, five respondents indicated access to services (“Other city/county services”) had 
improved; access to restaurants saw the least reported improvement (N = 1). 

We also asked residents to provide open-ended summaries of how they viewed their current 
home compared to where they lived before. Multiple residents provided feedback generally 
related to energy efficiency and comfort. One resident reported that they could not control the 
temperature in their apartment, while another expressed dissatisfaction with motion-controlled 
lighting that automatically shut off. A few residents reported favorable views about the newness 
of their apartment and appliances, and two responded positively about the added space they had. 
And multiple residents from the same building reported dissatisfaction with the conditions in the 
common areas (upkeep) and with other residents in the building. 

Additional Evaluation Questions 
There are some important questions that we would like to be able to answer regarding overall 

MF effectiveness and cost-effectiveness, but we acknowledge that we were not able to answer 
them through our evaluation. For instance, Is MF achieving reductions in total housing costs on a 
life-cycle basis for residents, while still producing as many or more units as non-MF projects? 
Are the total benefits of MF larger than total program costs? We would also like to verify 
assumptions that we cannot verify but that are relevant to MF’s success. For example, Are 
external constraints like land availability sufficiently flexible to allow the program to produce 
the desired outputs and outcomes? Or are cost reductions to residents for housing/electricity/ 
transportation at all offset by increases in other costs? Our recommendations in Chapter 5 
provide multiple ways ESN could improve the data collection process for the program to better 
answer these questions in the future.  
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5. Recommendations 

The recommendations we present are based on the observations, evidence, and analysis we 
presented in Chapter 4, and they are targeted at the MF program’s principal stakeholders, ESN 
and IHCDA. Our goal is to present concise, actionable recommendations that we believe would 
help strengthen the MF program. Figure 5.1 is a graphical representation that incorporates a 
number of these changes, with a focus on potential improvements to workshop and post-
workshop emphasis and activities.  

Program Design, Execution, Goals, and Complexity 
We found that while MF’s core premise was clear and focused, the program adopted many 

additional goals and objectives, and it did not have a systematic design document, like a theory 
of change. Our recommendations focus on assessing the program’s core goals (i.e., outcomes) 
and ensuring that MF is structured, staffed, and resourced to achieve those goals. 

Clarify which program goals are the priorities and ensure the program is structured 
and resourced to achieve those goals. Although the original MF design was based on a 
straightforward goal—reducing household expenses below the 30 + 15 thresholds—in practice 
the program had many objectives, which varied from cost reduction to technology development 
and deployment to increasing developer knowledge (see reconstructed TOC in Chapter 2). While 
having multiple, diverse goals can work, the more objectives MF tries to achieve the more 
resourcing it will require, the harder it will be to measure outcomes, and the more risk there 
will be that some goals do not get achieved. Recognizing that MF faces real-world funding and 
political constraints, we recommend IHCDA and ESN review the program design and look for 
ways to focus and stabilize the underlying TOC, ensuring resources are commensurate with the 
goals. This might include ensuring that ESN and IHCDA are in clear alignment regarding 
program goals, expected outcomes, and metrics. 

Work to understand and enhance program elements that show promise, while 
deemphasizing others. We found evidence that developers valued the way MF “inverted” 
the traditional approach to tax credit–based affordable housing planning under IHCDA by 
encouraging developer teams to form first, then identify a potential project and carry out the 
design. We do not have enough evidence to definitively say this approach is superior, but we 
recommend IHCDA look closely at the MF approach versus the traditional approach. Similarly, 
MF could expand this program element by working closely with developer teams on things like 
how to make site selection effective in supporting MF goals. In contrast, MF could spend less 
time on program activities that have not been as clearly beneficial. One example is the partnership 
with Purdue University, which we found did not always yield substantial benefits to MF or its 
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developer teams as currently structured. The pro bono nature of this partnership made this 
experience uneven. 

Better assess developer capabilities to improve selection of teams and help tailor the 
program effectively. Moving Forward’s core goal is to promote innovative designs that achieve 
energy, transportation, and broader well-being outcomes, and developers come to the program 
with differing abilities to make progress toward these goals. By measuring developer capacity, 
MF could either more carefully select developers of similar abilities that align with program 
goals, or it could tailor program activities in a way that allows individual developers to push 
their personal boundaries in terms of innovation and design. 

Ensure that MF has appropriate, dedicated staffing that is commensurate with program 
scope and goals. In its early years, MF relied on primarily ESN staff members—who had other, 
primary responsibilities within ESN—to manage the program. The only dedicated staff were the 
AmeriCorps VISTA members, and even those staff members reported that they spent time on 
non-MF activities. While the program benefited from the enthusiasm and energy of its founders, 
the lack of a dedicated program director reduced program effectiveness, especially outside of the 
workshops. In conjunction with reviewing the scope and goals of the program, we recommend 
that ESN ensure that the program has enough staff time and bandwidth to fully execute its 
activities and track progress toward goals.1 

For MF’s transportation goals, program staff and other stakeholders should be realistic 
about what is feasible and cautious about overinvesting in innovation. Modern transportation 
options, like vehicle sharing systems, are appealing, though their ultimate effectiveness is often 
outside the control of the developer or resident, which adds to risk. For example, in the early MF 
years, ESN worked with developers to set up car-share services, only to see those companies fail 
before the developers could implement them. ESN has since found an alternative partner for car-
sharing, showing that innovation is feasible but challenging in the transportation space. 

Revisiting the Workshop Structure and Goals 
The workshop has been the central element of MF in its first five years. We found positive 

and negative aspects of the workshop, and we recommend taking the time to reflect on the 
workshop approach and revise it to expand the positive aspects and rethink the elements that 
were less effective. 

Revise the workshop approach to maintain the “visioning” elements while rebalancing 
to expand “practical” outputs; bring in actual experience from earlier MF phases. Our 
interviews and observations suggest that while the workshops helped expose participants to new  

                                                
1 As described in Chapter 4, the inaugural dedicated program director for the MF program began her tenure shortly 
after we began our evaluation. Early signs are that this will benefit developers and is likely to support stronger 
outcomes.  
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Figure 5.1. Potential Ways to Enhance the Workshop Process and Associated Outcomes 

 

SOURCE: Authors’ analysis, building on Figure 2.1 and sources therein. 

ideas, they did not provide the grounding developers needed to effectively refine or revise the 
new ideas into practical applications for their projects. The workshops may be more effective if 
ESN revises the structure to maintain some focus on big ideas in a reduced capacity, while 
adding in practical elements, which could include focused discussions on post-workshop 
planning and implementation. Bringing in perspectives from previous MF phases could help 
developers balance innovative and practical.2 

Adjust the minimum and stretch goals to better balance measurements and inspiration. 
At each MF workshop, participants set numerous goals that were difficult to measure and which 
were achieved in few cases. ESN should ensure the goals that come out of the workshop are 
designed to support program execution. This could mean reducing the number of goals and making 
sure they include a mix of goals that are actionable and measurable along with goals that are 
designed to encourage developers to be ambitious, even if those goals may not all be achieved. 

As part of a revised workshop approach, make sure workshop participants are clear 
on the process for getting to a final design and what they should expect from MF. Some 

                                                
2 RAND interview with MF developer, February 20, 2020 (name withheld on request). 
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developers reported that they left the workshop without a clear understanding of what to do next 
and what to do with their ideas they learned at the workshop. MF should lay out a clear process 
for how the program will support developers as they work toward a final design, including what 
support will be available to them. 

Consider setting up a forum for MF developers to communicate and share ideas. One of 
the developers we interviewed suggested creating a platform for developers to work together. 
This would be another way to tap the experiences of developers from earlier MF phases to 
inform subsequent phases. This could also be a unique opportunity for developer competitors to 
share lessons learned with peers and to avoid roadblocks experienced—and leverage opportunities 
identified—in ongoing or even earlier rounds of MF. Learning from peers would add a dimension 
of credibility and perspective not found with ESN staff or other experts (e.g., academic technical 
experts). There are examples of these kinds of forums that range from formal to informal.3  

Performance Tracking and Measurement 
Moving Forward made important achievements across its first three phases, but the program 

has not systematically tracked performance or used performance information to inform program 
design and execution. A focus on measurement and tracking progress toward goals would help 
ensure all stakeholders are aware of what the program is (or is not) achieving and are able to 
make informed changes to the program design.  

Identify a limited set of metrics that would help MF stakeholders understand, track, 
and document MF developments in terms of performance, outputs, and outcomes. To start, 
we recommend ESN focus on the basics (i.e., reducing energy and transportation expenditures, 
increasing mobility and access) and clearly articulate goals and metrics that track associated 
outputs and outcomes (e.g., a standard metric for building energy efficiency like a HERS score; a 
specific percent increase in transit/walkability scores relative to a comparable group of properties).4 
Referring to the theory of change (Figure 2.2) can help ensure goals and metrics are clear and 
measurable. For example, to quantify the outcome of “reduced utility expenses” as one of the 
“direct resident benefits” requires systematically collecting and analyzing utility bills in both the 
MF development and in comparable developments, whether those comps are the residences 
where people previously lived or are other LIHTC developments in similar locations, built in 
similar time frames and with other similar attributes, or both. Having a full-time, dedicated ESN 

                                                
3 An example of a formal approach is the “20 Club” system run by the National Association of Home Builders 
(NAHB, undated), while an informal model is the “Building Science and Beer” meetup approach (BS + Beer, 
undated).  
4 HERS stands for Home Energy Rating System. It is a standardized index managed by RESNET, a nonprofit 
membership organization that promotes residential buildings energy efficiency.  
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staff member would be helpful to collecting data and holding developers accountable to meeting 
goals. 

Establish reporting metrics requirements for ESN to track. For our evaluation, we 
collected information from development teams about their project designs and final characteristics, 
a process that was difficult at times since interview subjects had to recall details from as long as 
five years ago. ESN would benefit from establishing standard metrics and information that 
developers would report, along with a reporting schedule. That process would allow ESN to 
have up-to-date information on process status and more effectively track how designs change 
over time and what ultimately gets built.5 This would also support accountability to ensure 
project designs actually get built (or document why they did not).  

Compile comprehensive program operational costs information. We were able to 
reconstruct a partial summary of the cost of running MF, but we did not have complete data, in 
part because some MF costs are shared with other ESN programs—something that contributes 
to efficiency but makes calculations difficult. It would be valuable for ESN to undertake a 
comprehensive assessment of operational costs that would (1) facilitate a future cost-benefit 
analysis of MF and (2) help support possible future program expansion or replication. 

Program Support Post-Workshop 
One area that showed uneven performance for MF was support to developers following 

the workshop stage. In some cases (like solar PV), ESN provided significant outreach and 
engagement. In other areas (like continued expert engagement), developers reported more 
challenges. The post-workshop stage is an important area of opportunity as the program matures.  

Continue support for solar development by aligning energy companies and project 
developers. Developers expressed interest in pursuing solar energy for their developments—and 
multiple developments succeeded—but they struggled with challenges related to utility power 
agreements and financing. MF should continue to support developers, including facilitating 
working with utilities or providing agreement templates. 

Build on partnerships, knowledge, and technology development as a starting place for 
successive phases. Especially in the area of technology, early phases of the program established 
partnerships, such as with Purdue University, and incorporated specific technologies into 
MF project designs. Similarly, early MF projects spent time exploring solar energy, with mixed 
success. Later phases did not effectively build on that early work, something we attribute in part 
to not having a dedicated program director before 2020.  

Help developers engage with subject-matter experts following the workshops in a way 
that supports program goals and does not create financial barriers. Developers expected to 
                                                
5 The inaugural MF program director has been able to craft specific milestones for MF 2020 developers, but this 
falls short of formal metrics aligned with core MF objectives and reported and tracked by ESN. 
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build on their workshop experience by continuing to work with outside experts, but they felt that 
there was not commensurate support from ESN, including financial resources. ESN should 
ensure developer expectations align with program resources and recognize that the added cost of 
engaging expertise to support innovative design may not be financially feasible or may require 
cost trade-offs.  

Recognize that knowledge of and access to cutting-edge technology is necessary but not 
sufficient for real-world deployment. Developers came to the process with a range of levels of 
previous experience with EE and RE technologies, and while being exposed to new information 
clearly motivated the developers and expanded their knowledge, this alone was not enough to 
ensure that the technologies were successfully incorporated into the final projects. One way to 
mitigate the problem of uneven starting places for developers in future phases would be to 
consider developer capacity in the RFP phase, purposefully selecting teams with similar levels 
of experience and requiring similar support in the workshop and post-workshop activities. 
Alternatively, if teams have different levels of capacity, workshop material and post-workshop 
support could be tailored to the specific levels of experience and topics of interest for the 
developers. 

Another reality in MF project development is higher capital costs relative to comparable 
affordable housing developments that include less innovation. This up-front investment will 
presumably yield net cost savings over the lifetime of the assets, with life-cycle costs that are 
less than the equivalent, less-efficient asset. But depending on the investment, the breakeven 
time for payback could be a handful of years to many decades. For developers, exposure to 
cutting-edge technology may need to be better supported with information on—and assistance 
obtaining—innovative financing beyond LIHTC. 

Moving Forward in the Context of Other IHCDA Programs and Initiatives  
Moving Forward is built on a modest carve out of IHCDA’s annual tax credit–based 

financing for affordable housing, and now that the program has been operating for five years, it 
would be beneficial for ESN and IHCDA to revisit the program’s role relative to other affordable 
housing initiatives in Indiana. We highlight ways IHCDA and ESN could align and integrate MF 
with other affordable housing programs for mutual benefit.  

Align MF and non-MF measurement and data for transportation and energy 
characteristics. IHCDA collects a large amount of data on design details through its QAP 
process and Form A for tax credit–financed affordable housing. A feature of MF is that 
developers do not need to complete the full QAP process, but that means IHCDA does not 
collect the same data on housing characteristics. To evaluate the efficacy of the MF program, 
comparable data must be collected for both MF developments as well as comparable LIHTC 
developments that go through the QAP process. 
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Consider using MF as a more explicit test environment for broad-based adoption. MF’s 
creators stated that using the program to induce changes in the standard tax credit–incentivized 
housing process was a goal, but the program has not been used this way formally. MF could be 
explicitly structured as a way to test out technologies, EE designs, financing options, or specific 
transit-oriented demand approaches, which could then be incorporated into IHCDA’s QAP 
process. 

Resident Perspectives and Input 
Our evaluation focused primarily on the MF program operation, and to support that analysis, 

we drew primarily from individuals and organizations involved in running Moving Forward. We 
attempted to bring in the views of residents who live in completed MF developments in a modest 
way through a short survey, but we did not get sufficient response to justify fully incorporating 
the results into our work. Consequently, we cannot draw major conclusions about residents’ 
views or analyze the role residents play in the MF process. 

We did, however, get some comments in our survey that suggest specific features of some 
MF projects may not meet resident needs, even as they contribute to core program goals. For 
example, one respondent noted problems with an automatic light switch in a bathroom that shut 
off when the resident did not want it to. This could reflect an unavoidable trade-off between 
resident comfort and energy efficiency, or it could be the consequence of a design choice about 
where to place the light switch. We do not want to extrapolate from limited data unduly, but 
comments like this suggest there may be a benefit from involving residents more directly in the 
project design process, at least for elements that directly affect their daily lives. More broadly, 
ESN may want to explore other roles for residents to inform or shape the MF process. One 
option would be an advisory board that brings existing MF residents or community members into 
a consultative process on project design. The MF 3.0 workshop adopted a version of this approach 
by including residents, and that could serve as a model or basis for additional engagement in the 
future. Regardless, ESN should assess the benefits of resident engagement more fully before 
making any program changes, since incorporating resident feedback could be challenging and 
would add complexity to the program. 

Transferability and Scalability of Moving Forward 
One of our original evaluation questions was whether and how Moving Forward could be 

used as a model program in other jurisdictions outside of Indiana. As we indicated in Chapter 2, 
there is not enough evidence about MF’s effectiveness at this time to say whether and to what 
extent the program has achieved its overall goals. Consequently, it is too early to recommend 
scaling up the program substantially or replicating the program elsewhere. 

We do, however, recommend specific changes or refinements to the MF structure along with 
implementing targeted measurement and further evaluation. These steps would better position 
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ESN to draw more precise conclusions about how MF improves outcomes for residents. It would 
also allow ESN to be able to explain to others the specific mechanics of the program: what 
resources are necessary and at what levels, what the most effective workshop structure is, and 
what post-workshop resources ensure program success for developers and other stakeholders. 
Production of short “how to” manuals around some of the more complex issues that ESN was 
able to successfully take on—such as overcoming barriers to integration of solar PV—might 
support scalability and transferability of the MF concept. 

To help other jurisdictions assess whether to implement a MF-like program, it would also 
help to have a more accurate accounting of the costs associated with running the program. Given 
that MF draws on three forms of resources, including shared resources with other ESN initiatives, 
it is not currently possible to calculate the cost of the program or conduct a cost-benefit analysis. 
Better information on program costs would form the foundation of this analysis and support 
consideration of scaling up the program. Given the relative uniqueness of the objectives of the 
MF program—and of the urgency to address challenges such as increasing the supply of 
affordable housing and mitigating climate change—there is value in accurately assessing the 
impacts of MF, of documenting how the program works, and of sharing the most successful 
elements for potential replication. 
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Appendix A. Supplemental Information on Moving Forward and 
IHCDA 

This appendix provides additional detail on the development and execution of Moving 
Forward phases 1.0 through 3.0, including information from workshops. It also includes some 
relevant details about IHCDA programs and practice. 

Example Moving Forward Workshop Content and Outputs 
The first Moving Forward workshop occurred from November 18–19, 2015. Participants 

were divided into five working groups with the following focus areas: 

Built Environment 
Energy Efficiency and Supply 
Transportation and Energy 
Systems Integration 
Policy and Finance. 

Table A.1 summarizes the work of the Built Environment working group, which “developed 
a broad set of Minimum Goals and then set additional Stretch Goals that presume the Minimum 
Goals are met, regardless. The overall goal was focusing on quality of life for all tenants.” 

Table A.2 summarizes the goals set by the “Energy Efficiency and Supply” working group, 
which “considered where energy was being used and focused on reducing the individual and 

Table A.1. Built Environment Working Group Goals from MF 1.0 Workshop  

Minimum Goals Stretch Goals 
Meet Net Zero energy certification Meet Living Building Challenge 3.0 
Incorporate two renewable energy sources Incorporate Living Community Challenge 
Meet WELL Building Standard and LEED v4 Gold Net-positive water 
Design priorities: walkable, then bikeable, then 
transit, then car 

Match $/sq ft for comparable, conventional projects 

Demand controlled ventilation and IAQa standard VOCb and CO2
c at 450 ppmd 

Incorporate education and jobs for tenants Eliminate concept of waste 
Variety of housing types and mixed uses Building biometric system 
Reduce housing/transport costs to 30 percent 
of budget 

Working and edible landscape 

Total and continued building commissioning Financing for retrofits and upgrades to systems 
Permanent affordable and workforce housing Improvement over time with lessons learned 
SOURCE: ESN, 2015b. 
a IAQ is indoor air quality. 
b VOC is volatile organic compound. 
c CO2 is carbon dioxide. 
d ppm is parts per million. 
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Table A.2. Energy Efficiency and Supply Working Group Goals from MF 1.0 Workshop  

Topic Area Minimum Goals Stretch Goals 

Energy use 25 percent below current multifamily standard 
and LEED Gold and Energy Star 

75 percent below current standards 
plus 100 percent stormwater capture 

Energy control Real-time monitoring and feedback with 
individual metering and occupant training 

Guaranteed energy cost w/automated 
controls and ongoing user education 
(Center of Tech Excellence) 

Energy generation Supply on-site solar/wind 
Harness geothermal 
CHP/waste heat 

Net-energy export (negative bills) with 
extended islanding ability or grid 
independence 

Transportation 
electrification 

Smart charging for EVs 
V1G responsive to net loads 

V2G use of vehicles as energy storage 
and full battery reuse 

Utility relationship Involvement in planning 
Net metering agreement 

Utility as investor 

SOURCE: ESN, 2015b.  
NOTES: CHP is combined heat and power. EV is electric vehicle. Smart charging of electric vehicles from the 
electric grid, sometimes called V1G, refers to the ability to dynamically modify the charge rate. V2G is vehicle-to-
grid and grid-to-vehicle (i.e., bidirectional) charging.  

 
overall demands for energy, while still providing the same level of comfort and energy service 
(e.g., light, heat). Then this group looked at options to meet the reduced energy demand with 
different energy supplies and solutions.” 

Table A.3 summarizes the output from the “Transportation and Energy” working group from 
the first Moving Forward workshop. The group “was tasked to look at both the potential or 
expected transportation needs of the tenants and the energy use of various transportation options. 
This group considered how to create a suite of options to select from for a development in order 
to meet the actual needs of the tenants in the community once a site is selected.” 

Table A.4 summarizes the site-specific design plans that emerged from the more general 
minimum and stretch goals set in the workshops, alongside the actual technologies and services 
that were incorporated into the realized projects. 

Table A.3. Transportation and Energy Working Group Goals from MF 1.0 Workshop  

Minimum Goals Stretch Goals 

Personal vehicles minimized (no more than one car for 
each person) 

No personal vehicles required—cut comparable average 
by a percentage greater than min 

Incentivize reduced rate of transportation—cut 
comparable average by a percentage (TBD) 

Disposable income and quality of life increase after 
rejection of car ownership 

Viable transportation alternatives accepted by residents 
(reduce personal vehicle demand) 

Seamless integration of energy between the built 
environment and transportation 

Viable business model for developer to take responsibility 
for buildings and transportation 

Each development, independent of grid, creates its 
entire transportation energy needs 

Paradigm change of residents Waiting list, aspiration, people lining up to enter 
residence, regardless of income 

Voice of customer in design phase Private sector sustained (no federal funding needed) 

SOURCE: ESN, 2015b. 
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Table A.4. Planned Energy Efficiency, Renewable Energy, and Transportation and Mobility 
Features, and Final Project Attributes, for Moving Forward Developments, Phases 1.0–3.0 

ID # 
Property 
Developer 
Location Planned EE and RE 

EE and RE  
Incorporated Planned Mobility 

Mobility 
Incorporated 

MF Phase 1.0: Energy Efficiency and Mobility Solutions to Reduce Housing and  
Transportation Costs for Residents 

MF 1.1 
B-Line Heights 
Pedcor 
Bloomington 

• Net-positive energy 
design, off-grid 
enabled with battery 
capacity 

• Rooftop PV (1,324 
panels for an 
estimated 457 kW) and 
net metering  

• Geothermal heat 
• Building and  

unit EE monitoring 
• Structural insulated 

panel (SIP) walls  
• Gray-water system; 

rainwater capture/ 
reuse 

• High-efficiency ducted 
and ductless mini-split 
HVAC w/smart 
thermostats 

• Staggered stud framing 
with continuous insulation 

• Energy Star appliances, 
LED lighting 

• Utility-owned, carport roof 
PV (300 panels for an 
estimated 112 kW) 
without net metering 

• Low-flow plumbing; 
rainwater capture/reuse; 
low-impact stormwater 
system 

• NGBS Silver 
• Unit-level metering 

• On-site car share 
(5 electric vehicles)  

• B-Line multimodal 
use trail access 

• On-site bicycle 
parking 

• Bloomington transit 
bus stop adjacent 

• Transit access as 
planned 

• Car-share spaces 
created and 
reserved, vehicle 
contract not in place 
(as of January 
2021) 

MF 1.2 
Posterity 
Heights 
Scholar House 
BWI 
Fort Wayne 

• Net Zero design 
• BWI-owned PV array 

with battery storage 
• Energy-monitoring app 

developed and 
implemented by 
Purdue University 

• Highly efficient building 
design 

• Planned BWI-owned PV 
(240 kW) 

• Planned battery storagea 
• Energy-monitoring appb 
• Ultra-low-flush toilets; 

high-efficiency washing 
machines 

• LEED Gold at opening in 
2019; will be LEED 
Platinum after adding 
solar in 2021 

• Unit-level metering 

• On-site car share 
with 5 electric 
vehiclesc 

• Site selection made 
for access to 
multiple transit lines 

• Access to multiple 
transit lines 

• Toyota-sponsored 
on-site car-share 
program with Prius 
plug-in hybrid-
electric vehicles 

• Planned on-site 
electric vehicle 
charging 
infrastructure for 
residents and car-
share vehicles  

MF Phase 2.0: Energy Efficiency, Transportation Solutions, “Poverty Alleviation,” and Economic Opportunity 

MF 2.1 
H38 East 
Area IV 
Agency, 
RealAmerica 
Lafayette 

• Net Zero design 
• Solar PV, rooftop and 

ground-mounted, with 
net metering 

• Geothermal heating 
and cooling 

• NGBS Emerald 

• 238 kW PV, net-positive 
generation with net 
metering and solar thermal 
hot water 

• Geothermal heating and 
cooling 

• Master-metered for net 
metering 

• Occupancy-sensor 
thermostat 

• No above-code water 
conservation features 

• NGBS Emerald 

• Enterprise car-
share service 
partnershipc 
offering low-cost 
auto repairs and 
vehicles 

• Amenity-oriented 
design, located 
near Ivy Tech 
Community 
College campus, 
YMCA, hospital, 
bus line (0.7 mi) 

• “Transportation 
plan” provides 
mobility as needed 
(e.g., doctor 
appointments) 

• Amenity-oriented 
property 

• Implemented low-
cost auto repairs 
and vehicles 
program 

• Employer-provided 
shuttle service to 
nearby Subaru plant 

• Transit access 
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ID # 
Property 
Developer 
Location Planned EE and RE 

EE and RE  
Incorporated Planned Mobility 

Mobility 
Incorporated 

MF 2.2 
The Union 
John Boner 
Neighborhood 
Centers, 
Milestone 
Ventures 
Indianapolis 
 

• Net Zero design  
• Efficient building 

design 
• Solar PV 
• Geothermal heating 

and cooling 

• Efficient building design 
• Geothermal heating and 

cooling (master-metering 
not needed) 

• PV not includedd 
• Watersense-certified 

showerheads, faucets 
(kitchen, lavatory) and 
toilets 

• NGBS Bronze 

• IndyGo mobility 
hub 

• Transit-oriented 
siting 

• Mobility hub not 
implemented as of 
March 2021 

• Transit-oriented 
siting 

Phase 3.0: Energy Efficiency, Transportation Solutions, “Intergenerational Poverty Alleviation,” 
Economic Opportunity, and Housing Shortage from Demolition of Existing Properties in Lake Countye 

MF 3.1 
Broadway 
Lofts 
MVAH 
Partners 
East Chicago 

• Rooftop solar 
• Passive house design 

standards 
• Net Zero design 
• On-site greenhouse 

and aquaponics 

• Rooftop solar 
• On-site greenhouse and 

aquaponics 
• Designed to be Net Zero 

and Passive House 
• Ultra-high-efficiency toilets 
• Eligible for LEED but will 

not get certified due to 
cost 

• Located within 
one block of the 
Gary Rapid 
Transit line 

• On-site car share 
• On-site bike share 

• Car-sharing will be 
provided by Sway 
Mobility 

• Bikeshare 
partnership 
currently in 
development 

• Transit access 

MF 3.2 
Harbor Square 
UPholdings 
East Chicago 

• Net Zero (stretch); 
Net Zero Ready (min) 

• Rooftop solar  
• High-efficiency design 

to support Net Zero 
• ILFIf Petal certification 
• On-site rain garden  

• Rooftop solar (155 kW)  
• Low-flow toilets, faucets 

(kitchen and lavatory), 
and showerheads 

• NGBS Silver, may attain 
Gold standard 

• Designed to be Net Zero 
• Master-metered 

• Site enables  
access to public 
transit 

• On-site electric 
vehicle charging  
for use of residents 
and visitors 

• On-site car share 

• Car-sharing will be 
provided by Sway 
Mobility 

• Transit access 

SOURCES: RAND analysis, interviews with developer teams, emails and conversations with MF program director, 
and project documents. 
a As of March 2021, BWI was seeking grant funding to finance the battery storage component. 
b This app was launched in spring 2021 with in-unit Alexa devices, in collaboration with researchers at Purdue, but it 
was not in place in time for detailed inclusion in this evaluation. Purdue has been collecting baseline data and will 
incorporate the gamification incentive aspect after that baseline has been established. 
c Enterprise car-share service was established on-site but ended as a result of a shift in Enterprise’s business model. 
d Shortfall in required up-front capital (~$1 million) and an inability to reach an agreement with the local utility (IPL) for 
net metering made PV infeasible. 
e East Chicago was identified as a Superfund site in 2009, and demolition of the West Calumet Housing Complex led 
to the displacement of more than 1,000 residents in 2017. See Hays (2017) and Lyons (2017). 
f ILFI is the International Living Future Institute, which created the Living Building Challenge. 

IHCDA’s QAP Application Information and Process 
IHCDA has a number of ways to influence affordable housing energy and transportation 

outcomes, including the QAP application and process. RAND analyzed the elements of the QAP 
points to understand the emphasis placed on “sustainable developments” as a percent of total 
points (Table A.5) and to understand the subcategories within “sustainability” (Table A.6) over 
time between 2016 and 2021. The relative importance of sustainability declined over this period 
of time and subcategories changed (and changed in relative importance). 
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Table A.5. Breakdown of Maximum Available Points for Indiana State QAP Evaluation Categories 
from 2016 to 2021 

Categories QAP 2016–17 QAP 2018–19 QAP 2020–21 

Maximum Total Points 195 143 148 
Rents charged 28 (14.4 percent) 16 (11.2 percent) 16 (10.8 percent) 

Development characteristicsa 87 (44.6 percent) 63 (44.1 percent) 63 (42.6 percent) 

Sustainable development 
characteristicsb 

25 (12.8 percent) 14 (9.8 percent) 15 (10.1 percent) 

Financing and marketc 13 (6.7 percent) 17 (11.9 percent) 20 (13.5 percent) 

Otherd 42 (21.5 percent) 33 (23.1 percent) 35 (23.6 percent) 

SOURCES: State of Indiana (2017) and IHCDA (undated b). 
a Subcategories include amenities; accessible units; universal design features; unit size; vacant structure; historic 
importance; preservation of existing affordable housing; infill new construction; adaptive reuse; brownfield; 
promotion of neighborhood stability; local redevelopment plan; federally assisted revitalization award; off-site 
amenity and facility improvement within 0.25 mile of site; tax credit per unit; tax credit per bedroom; and internet 
access. 
b Subcategories include smart use training on-site; building LEED certification; water conservation; and site 
desirability. 
c Subcategories include secured financing; leveraging opportunity zones; non-IHCDA rental assistance; previous 
funding with a local government; census tract without active tax credit developments; housing need index; and 
lease purchase plan. 
d Subcategories include certified tax credit compliance specialist; local unit of government notification; special 
category business enterprise; unique features; tenant investment plan; integrated supportive housing; smoke-free 
housing; community participation; reducing the impact of eviction; and technical correction period. 

Table A.6. Breakdown of Maximum Available Points and Criteria for Sustainable Development 
Characteristics in Indiana’s QAP from 2016 to 2021  

Categories QAP 2016–17 QAP 2018–19 QAP 2020–21 

Sustainable Development Characteristics 25 (12.8 percent) 14 (9.8 percent) 15 (10.1 percent) 

Water conservation 4 1 1 

Smart use training for on-site staff and tenants 3   

Building 
certification 

LEED Silver or equivalent 1 2 2 

LEED Gold or equivalent 2   

LEED Platinum or equivalent 3   

Energy efficiency Air sealing 2   

High insulation 3   

Site desirability Transit-oriented developmenta  2 2 2 

Location efficiencyb  3 3 3 

Opportunity indexc 5 6 6 

Undesirable sitesd  –1 –1 –1 

SOURCES: State of Indiana (2017) and IHCDA (undated b). 
a Within 10-minute walk/0.25 mile of fixed transit infrastructure.  
b Proximity to healthy food options, community facilities, services, health care, and retail centers.  
c Proximity to growth opportunities such as quality education institutions and livable wages.  
d Penalty at the discretion of IHCDA. 
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Appendix B. Cost Data and Technical Specifications for Moving 
Forward and Comparable Developments 

This appendix provides detailed technical information gathered on comparable developments 
(“comps”) and, as available, on Moving Forward development projects (i.e., if construction is 
complete). IHCDA has funded over 330 projects since 2010, including both new construction 
and rehabilitation of existing properties,1 but the most relevant projects were selected for 
comparison in this evaluation. The best comps were defined as developments that (1) were 
within the same code or zoning jurisdiction—in other words, in the same city or metropolitan 
area; (2) were developed since 2010; and (3) were similar in size, roughly between 25 and 
50 units, although larger developments were included to increase the sample size. Table B.1 
summarizes the basic project information for the six developments of MF phase 1.0 through 3.0 
alongside 21 comps across each of the relevant five geographic locations.2  

Table B.1. Moving Forward and Comparable Project Information 

ID # Property Name Address City, Zip Units 
Project 

Year 

MF1.1 B-Line Heights 611 N Rogers Street Bloomington, 47404 34 2015 

Comps for MF 1.1 
1 Crawford Apartments II 2440 South Henderson Street Bloomington, 47901 36 2016 
2 Kinser Flats  1610 North Kinser Pike  Bloomington, 47404 40 2018 
3 Southern Knoll 1107 West 3rd Street Bloomington, 47404 31 2019 
MF1.2 Posterity Heights 4209 Plaza Drive Fort Wayne, 46806 44 2015 

Comps for MF 1.2 
4 Rivers Edge  3555 Spy Run Avenue  Fort Wayne, 46805 56 2018 
5 Ryker Reserve  1825 Laverne Avenue Fort Wayne, 46805 65 2012 
MF2.1 H38 East 3791 Winston Drive Lafayette, 47905 32 2016 

Comps for MF 2.1 

6 Chatham Square 3619 Champlain Street Lafayette, 47905 89 2010 
7 Union Place 

Apartments 
1200 Union Street Lafayette, 47904 40 2018 

MF2.2 The Union 2401 E Michigan Street Indianapolis, 46201 30 2016 

                                                
1 Email from Evan Thie, IHCDA, May 15, 2020. 
2 Both developments for MF 3.0 were in the same area and therefore have a single set of comps. 
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ID # Property Name Address City, Zip Units 
Project 

Year 

Comps for MF 2.2 
8 Clifford Corners  3101 East 10th Street  Indianapolis, 46201 32 2010 
9 German Church Senior 

Apartments  
11000 East Washington Street Cumberland, 46229 60 2017 

10 Lincoln Apartments  530 North Holmes Avenue Indianapolis, 46222 75 2012 
11 Line Lofts  1142 Southeastern Avenue  Indianapolis, 46201 63 2018 
12 Millikan on Mass  555 Massachusetts Avenue Indianapolis, 47404 61 2012 
13 Oxford Place Senior 

Apartments  
2913 East Washington Street Indianapolis, 46201 30 2014 

14 Parker Place  18 South Parker Avenue  Indianapolis, 46201 39 2017 
15 Penn Place 

Apartments  
1415 North Pennsylvania  Indianapolis, 46202 38 2013 

16 The Retreat on 
Washington 

3100 Ohio Street  Indianapolis, 46222 52 2012 

17 The Steeples on 
Washington  

2910 Steeples Drive  Indianapolis, 46222 144 2011 

MF3.1 Broadway Lofts 701 Broadway Street Gary, 46402 48 2017 
MF3.2 Harbor Square 2301 Broadway Street East Chicago, 46312 28 2017 

Comps for MF 3.1 and 3.2 

18 Flagstone Village  7325 Linden Place  Hammond, 46324  76 2015 
19 Northtown Village 

Senior Apartments 
2320 Broadway Street  East Chicago, 46312 56 2010 

20 Northwest Indiana 
Veterans Village 

839 Massachusetts Street Gary, 46402 44 2012 

21 Village of Hope 400 West 12th Avenue Gary, 46407 40 2015 

SOURCE: Evan Thie, IHCDA, email correspondence with the authors, October 14, 2020. 
 

Table B.2 provides development cost information for MF and comps. The four MF 
developments for which we obtained cost data were 34 percent (MF 1.1), 14 percent (MF 1.2), 
12 percent (MF 2.1), and 100 percent (MF 3.2) more expensive to build than their average comp 
costs. As a ballpark figure, BWI indicated during our interview that development of the Posterity 
Scholar House was “15 to 20 percent higher for capex” relative to their other comparable 
developments. They also anticipated about $690,000 for the solar project.3 Information provided 
by Pedcor staff indicated that while the “built and final design” costs for the B-Line Heights 
project came in “around $290,000 per unit,” the original design that came out of the workshop 
and subsequent planning for a Net Zero development with 36 units would have cost closer to 
$360,000 per unit. On the other hand, the final cost of the development did include “the sunk 
costs of the original design,” and so this figure is artificially high relative to the realized  

                                                
3 BWI staff phone conversation with authors, April 21, 2020. 
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Table B.2. Project Capital Cost Metrics 

ID # 
Total Development 

Cost 
Development Cost  

(per unit) 
Gross Square 

Footage 
Development Cost 

(per sf) 
MF1.1 ~$9,860,000a ~$290,000 34,976b ~$282  

Comps for MF 1.1 

1 $7,447,453 $206,874 32,593 $226 
2 $8,988,642 $224,716 41,614 $216 
3 $6,200,806 $200,026 32,128 $193 
average $7,545,634 $210,539 35,761 $211 
MF1.2 ~$12,420,000 ~$282,000 64,512 ~$193 

Comps for MF 1.2 

4 $13,918,910 $248,552 60,781 $229 
5 $9,655,739 $148,550 87,779 $110 
average $11,787,325 $198,551 69,747 $169 
MF2.1 $9,670,555 $302,205 43,639 $222 

Comps for MF 2.1 

6 $15,931,481 $179,005 94,830 $168 
7 $7,675,729 $191,893 33,373 $230 
average $11,803,605 $185,449 59,315 $199 
MF2.2 N/A N/A N/A N/A 

Comps for MF 2.2 

8 $7,142,803 $223,213 44,643 $160 
9 $10,100,256 $168,338 73,190 $138 
10 $11,335,532 $151,140 67,074 $169 
11 $11,176,723 $177,408 70,294 $159 
12 $11,486,210 $188,299 78,137 $147 
13 $6,060,580 $202,019 42,680 $142 
14 $7,398,718 $189,711 42,521 $174 
15 $10,038,874 $264,181 40,317 $249 
16 $13,166,380 $253,200 87,195 $151 
17 $19,292,146 $133,973 166,312 $116 
average $10,816,327 $196,197 66,767 $162 
MF3.1 N/A N/A N/A N/A 
MF3.2 $10,648,096 $380,289 28,372 $375 

Comps for MF 3.1 and 3.2 

18 $15,411,047 $202,777 79,850 $193 
19 $10,519,124 $187,842 55,364 $190 
20 $9,676,247 $219,915 46,972 $206 
21 $9,316,561 $232,914 58,595 $159 
average $11,230,745 $210,862 60,057 $187 
SOURCES: Comps costs: Evan Thie, IHCDA, email correspondence with the authors, October 14, 2020; B-Line 
Heights costs: Brandon Delk, Pedcor, email correspondence with the authors, April 21, 2020; Posterity Scholar 
House costs: Gary Hobbs, BWI, phone conversation with the authors, April 21, 2020. 
NOTES: As of September 2020, we have received finalized cost approximations from Pedcor and BWI. Other cost 
approximations are still pending for other Moving Forward projects. 
a Cost estimates early in the project that incorporated Net Zero designs were in the region of $11.6 million. 
b Square footage is for 34 individual units only and does not include 6,371 sf of common space. 
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outcome.4 For comparison, “a standard Pedcor product in Indiana’s market today would cost 
around $200,000/unit.”5 

That Moving Forward developments cost more to produce than comps is not surprising. In 
the context of efficiency, for example, up-front capital costs are understood to be higher for 
many EE (or water efficient) assets (e.g., building materials, appliances, lightbulbs). The 
expectation is that this investment will yield net cost savings over the lifetime of the assets, with 
life-cycle costs that are less than the equivalent less-efficient asset. Depending on the investment, 
the break-even time for the investment to pay back could be a handful of years to many decades. 
In this context, it is useful to look at the technical specifications of the investments made through 
Moving Forward relative to standards, such as residential building codes. 

To understand the extent of inclusion of EE, RE, transit, and other related attributes in non-
MF developments, we examined the QAP applications for the 21 comp developments (i.e., 
QAP Form A scores across categories). Table B.3. summarizes the results of this analysis. The 
percentage of comparable developments that attempted to obtain points in each category is a  

Table B.3. Summary of Reporting Comparable Non-MF Developments in QAP Application for 
Select Relevant Categories 

Scoring Category/Subcategory 
Fraction of Comps  

Reporting (Percentage) 
Average Score 
(Percentage) 

Building certification 81 83 
LEED Silver or equivalent 57 100 
LEED Gold or equivalent 19 100 
LEED Platinum or equivalent 5 100 

Energy efficiency 52 100 
Air sealing 52 100 
High insulation 14 100 

Site desirability 100 85 
Transit-oriented development 52 100 
Location efficiency 52 100 
Opportunity index 52 100 
Undesirable sites 0 0 

Smart use training 76 100 
Water conservation 38 97 

SOURCE: Evan Thie, IHCDA, email correspondence with the authors, July 13, 2020.  
NOTE: “Average score” is the mean score among only the applications where the developers reported in that category.  

                                                
4 “Overall, the redesign and sunk costs with specialty firms [required for the original Net Zero design] resulted in a 
loss of approximately $217,000 and a one-year delay” for the project’s completion. Pedcor staff email correspondence 
with the authors, April 21, 2020. 
5 Pedcor staff email correspondence with the authors, April 21, 2020. 
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“fraction of comps reporting.” “Average score” is the mean score among only the applications 
where the developers reported in that category. So, among the 81 percent of developers that 
sought points for some type of building certification, the average score obtained was 83 percent 
of the maximum score possible in that category. 

The categories and subcategories listed correlate with those described in Table A.6, which 
lists scoring classes listed under the larger Sustainable Development Characteristics section. 
Compiling and comparing individual development scores is not direct, as the data we received 
was for 21 comparable sites that were built from 2010 to 2020. The scoring categories and 
weights in the QAP changed over the course of the decade, so we reported on percentages rather 
than explicit scores because of the shifting nature of the QAP scoring breakdown. 

The “Fraction of Comps Reporting” in Table B.4 shows how often a non-zero score is 
reported. This percentage may not be additive from subcategory scores, as is the case in the 
“Energy Efficiency” category, where the 52 percent of comparable developments that reported a 
score for “air sealing” also housed the 14 percent that reported on “high insulation” (which is 

Table B.4. Changes to Thermal Performance Requirements of Building Envelope from 2005 to 
2020, Indiana Residential Code 

 Climate Zone 4 Climate Zone 5 

Component 

2005 
Indiana 

Residential 
Code 

2020 
Indiana 

Residential 
Code 

2018 
International 
Residential 

Code 

2005  
Indiana 

Residential 
Code 

2020 
Indiana 

Residential 
Code 

2018 
International 
Residential 

Code 
R-value for 
ceiling 

R-30 R-38 R-49 R-30 R-38 R-49 

R-value for 
wall 

South:  
R-13 cavity 

and R-1 
continuous 
insulation; 
Ohio River:  

R-13 

R-15 R-20 OR R-13 
cavity and R-5 

continuous 
insulation 

North: R-15 
cavity and R-1 

continuous 
insulation; 

Central: R-13 
cavity and  

R-1 continuous 
insulation 

R-20 OR  
R-13 cavity 

and R-5 
continuous 
insulation 

R-20 OR  
R-13 cavity 

and R-5 
continuous 
insulation 

R-value for 
floor 

South and 
Ohio River:  

R-19 

R-19 R-19 North and 
Central: R-25 

R-30 R-30 

R-value for 
crawl space 

South: R-17; 
Ohio River:  

R-10/ for  
R-3/ 

R-10/13 R-10/13 North: R-17; 
Central: R-10/ 

R-10/13 R-15/19 

U-factor for 
fenestration 

South: 0.45; 
Ohio River: 

0.45 

0.35 0.32 North: 0.35; 
Central: 0.45 

0.35 0.30 

U-factor for 
ceiling 

0.035 0.030 0.026 0.035 0.030 0.026 

Mass wall 
U-factor 

South and 
Ohio River: 

0.125 

0.141 0.098 North and 
Central: 0.077 

0.082 0.082 
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 Climate Zone 4 Climate Zone 5 

Component 

2005 
Indiana 

Residential 
Code 

2020 
Indiana 

Residential 
Code 

2018 
International 
Residential 

Code 

2005  
Indiana 

Residential 
Code 

2020 Indiana 
Residential 

Code 

2018 
International 
Residential 

Code 
U-factor for 
floor 

South: 0.045; 
Ohio River: 
0.047 

0.047 0.047 North: 0.037; 
Central: 0.064 

0.033 0.033 

U-factor for 
basement 

South: 0.078; 
Ohio River: 
0.093 

0.059 0.059 North: 0.055; 
Central: 0.064 

0.059 0.050 

U-factor for 
crawl space 

South: 0.109; 
Ohio River: 
0.196 

0.065 0.065 North: 0.076; 
Central: 0.100 

0.065 0.055 

U-factor for 
wall 

South: 0.074; 
Ohio River: 
0.077 

0.082 0.060 North: 0.064; 
Central: 0.074 

0.067 0.060 

SOURCE: Indiana Administrative Code, Article 14, One- and Two-Family Dwelling Code; Indiana Residential Code 
2005 Edition Title 675 IAC 14-4.3. 
NOTES: Indiana has four geographical regions (North, Central, South, and Ohio River) and spans two climate zones. 
All of the North and Central, and some northern portions of the South region, fall into climate zone 5. The majority of 
the South region and all the Ohio River region fall into climate zone 4. Building codes provide thermal performance 
requirements in terms of R-value, U-factor, or both. The R-value, which measures the thermal resistance of heat 
flow, is typically used for measuring thermal performance of individual components. The U-factor, which is a measure 
of thermal conductance, is typically used for measuring thermal performance of assemblies. Building codes list 
thermal performance values for certain components in terms of both R-value and U-factor to provide more flexibility 
for demonstrating compliance. 

 
why the total category reporting fraction is 52 percent). Subsequently, the “Average Score” 
fraction displays the percentage of total earnable points that were awarded within the scoring 
class. A development is not included as relevant in the individual category for three possible 
reasons: it did not report at all in the category; it received zero points in the category; or the 
category was not included in the QAP that year. Additionally, the QAP application may or may 
not reflect the final design elements. Table B.4 provides U-factor and R-value thermal performance 
requirements for insulation and fenestration (i.e., windows) in the state of Indiana, both in 2005, 
when Moving Forward was launched, and in 2020 when this evaluation was conducted, as well 
as the 2018 International Residential Code on which Indiana’s codes are based (see discussion in 
Chapter 1). The values included in Table B.4 are the minimum thermal performance requirements 
for each of the respective building components to meet compliance with the applicable building 
code. For comparison, Table B.5 provides some relevant specifications for MF developments. 

In additional to technical performance and specifications of building design, it is useful to 
consider the potential benefits to residents in the context of the capital costs (Table B.2). For 
example, Table B.6 provides metrics related to mobility and access at the MF developments and 
the same set of comparable developments. The MF projects are not very different from the 
comparable non-MF developments, only one of the developments, MF 1.1, had better scores than 
the average comp score across three categories, and one of them (MF 2.2) had lower scores in all 
three categories. 
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Table B.5. Efficiency Design Elements and Specifications for Moving Forward Developments 

ID # Property Name 

Roof 
Insulation  
R-Value 

Exterior Wall  
R-Value 

Exterior Window  
U-Factor 

Exterior Window 
Solar Heat Gain 

Coefficient (SHGC) 

MF1.1 B-Line Heights R-24 N/A 0.29 for single 
hung/double wide; 

0.27 for 3-wide  
fixed pane 

0.31 for single 
hung/double wide; 

0.33 for 3-wide 
fixed pane 

MF1.2 Posterity Heights N/A N/A N/A  
MF2.1 H38 East     
MF2.2 The Union R-30 R-21 for fiber cement 

siding; R-9.6 for structural 
insulated sheathing 

0.23 0.27 

MF3.1 Broadway Lofts     
MF3.2 Harbor Square R-54 R-26 0.28  

SOURCE: Developer correspondence on January 7, 2021 and February 24, 2021. 

Table B.6. Development Mobility and Transportation Metrics 

Property ID # 
Walk  
Score 

Transit  
Score 

Bike  
Score 

MF1.1 73 29 88 
Comps for MF 1.1 

1 51 28 N/A 
2 61 24 53 
3 47 31 N/A 
average 53 28 53 
MF1.2 28 29 41 

Comps for MF 1.2 
4 50 31 42 
5 55 26 43 
average 53 28 53 
MF2.1 10 30 34 

Comps for MF 2.1 
6 24 29 47 
7 63 62 N/A 
average 44 46 47 
MF2.2 54 43 73 

Comps for MF 2.2 
8 71 35 60 
9 60 39 41 
10 55 35 49 
11 53 47 62 
12 96 61 97 
13 66 37 52 
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Property ID # 
Walk  
Score 

Transit  
Score 

Bike  
Score 

14 63 37 50 
15 75 54 76 
16 64 37 53 
17 59 36 51 
average 63 41 59 
MF3.1 52 N/A 50 
MF3.2 69 N/A 63 

Comps for MF 3.1 and 3.2 
18 58 N/A 57 
19 66 N/A 65 
20 77 N/A N/A 
21 63 N/A 64 
average 66 N/A 62 
SOURCE: Evan Thie, IHCDA, email correspondence  
with the authors, October 14, 2020.  
NOTE: Scores calculated at walkscore.com. 

 
Another key benefit would be a reduction in utility expenditures for the residents or for 

developers. However, it was often not possible to obtain utility expenditures for MF developments. 
For example, Pedcor’s B-Line Heights development is metered for electricity at the individual 
unit level but is paid by the tenant, and the electric utility, Duke Energy, was unable to provide 
this data because of confidentiality issues. 

The Posterity Scholar House was the exception for this type of data, and Table B.7 shows the 
energy-usage efficiency of each of the two associated BWI properties. For comparison, Table B.8 
shows another BWI development that was not part of the MF program, Penn Place, and its 
energy statistics. These metrics were derived from utility data provided by BWI, including 
electricity usage. The following equation was used to arrive at these values: 

Usage	efficiency =
Electricity	usage	(kWh)

Total	degree	days
	×	

1,000	(ft>)
Building	square	footage

, 

where total degree days is the number of cooling degree days (CDD) plus heating degree days 
(HDD).6 This calculation normalizes electricity usage, which will naturally fluctuate depending 
on outdoor temperatures among other atmospheric conditions, and allows for an apples-to-apples 
comparison between buildings. These differences are emphasized when comparing buildings in 
different climate zones or in different years within the same climate zone. There is no obvious 
difference in the performance of the MF and the non-MF development, but it is important to note  

                                                
6 See Enel X (undated) for more details on this calculation. 
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Table B.7. Posterity Heights Building Electricity Usage Efficiency for Several Months in 2020 

  4315 Joshua Ln 4325 Joshua Ln 

Billing 
Cycle 

Total  
Degree Daysa 

Energy Usage 
(kWh) 

Usage Efficiency  
(kWh per degree 
day per 1,000 sf) 

Energy Usage 
(kWh) 

Usage Efficiency 
 (kWh per degree 
day per 1,000 sf) 

January 887 24,700 0.9 26,000 0.9 
February 1,050 27,500 0.8 28,200 0.8 
March 792 22,700 0.9 23,600 0.9 
April 592 20,500 1.1 20,200 1.1 
May 344 16,900 1.5 13,500 1.2 
SOURCE: Gerri Petty, BWI, email correspondence with the authors, June 22, 2020.  
NOTES: This data is from the period before the “gamification” app was added. 4315 Joshua Lane building is 
64,512 square feet (sf), 4325 Joshua Lane building is 32,256 sf. Energy usage is provided for both buildings. The 
average per-building monthly bill for this period was $2,390, or $54 per unit (averaged across all the unit sizes due 
to the fact that we obtained data for the entire building and not by unit). A better method for analyzing building 
energy efficiency is to perform a blower test, for example, The way we are analyzing this data cannot remove tenant 
behavioral patterns (e.g., appliance use, thermostat preferences), making a true apples-to-apples comparison 
impossible across developments not feasible. 
a Degree days can be found at www.degreedays.net. 

Table B.8. Penn Place (Non-MF Development) Building Electricity Usage Efficiency for Several 
Months in 2020 

  1415 N Penn St 
Billing 
Cycle Total Degree Days Energy Usage (kWh) 

Usage Efficiency (kWh per 
degree day per 1,000 sf) 

January 1,017 38,302 0.9 
February 1,011 37,328 0.9 
March 699 24,616 0.9 
April 519 21,104 1.0 
May 341 17,648 1.3 
SOURCE: Tammy Anderson, BWI, email correspondence with the authors, January 15, 2021. 
NOTE: Penn Place is 40,317 square feet. Degree days do not match up with Table B.7 as the 
developments are on slightly different billing cycles. 

 
that this data for Posterity Heights was from the period of time prior to adding the “gamification” 
app to incentivize energy conservation among residents. The app came online in the spring of 
2021 and was therefore not in place for consideration in this evaluation. 

If data on energy usage were to be made available for each of the developments in Moving 
Forward, these calculations could be made to measure their respective efficiencies against 
comparable developments. Adjustments may be needed if a building uses a mixture of gas and 
electricity, whereby a simple unit conversion can be made to adjust common gas units of cubic 
feet or British thermal units (BTU) to kWh. These calculations could be used, for example, to 
determine cost savings as well as cost-effectiveness (i.e., maximum benefits for the costs). In 
practice, it may be hard to estimate costs (e.g., Pedcor got land for half of market value from the 
city of Bloomington) and benefits, many of which would be hard to quantify in dollar terms. 

http://www.degreedays.net
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Appendix C. Survey Instrument and Options for Future Resident 
Surveys to Measure Outcomes 

The survey instrument is provided at the end of this appendix. As we acknowledged in 
Chapters 3 and 4, while we do not know with certainty why response rates were so low for our 
survey, we believe the digital survey format that we used was not accessible for many residents. 
In this appendix, we have included a succinct plan for future survey work that we believe would 
be more effective in eliciting resident views to help measure MF outcomes. 

We recommend a longitudinal survey of residents that would be administered on a rolling 
basis. This would allow ESN to (1) track resident experiences over time, providing more data 
and data on trends, and (2) implement the survey in a relatively low-impact manner, which 
would make data collection easier and less costly. 

To maximize ESN’s existing resources, we suggest ESN’s AmeriCorps VISTA members 
administer an in-person survey at predetermined time points. A possible implementation timeline 
would include points of administration at the onset of a lease and on a yearly basis thereafter 
until the end of the resident’s lease, at which time a final survey should be conducted. Although 
we implemented our survey during the Covid-19 pandemic and most on-site business offices at 
the MF locations were closed to residents, we believe the larger barrier to survey completion was 
the lack of access to individual electronic and digital platforms (i.e., a personal electronic device 
such as a computer or tablet or smartphone). Consequently, administering the survey in-person 
would raise response rates, increase data quality, and allow the survey to be longer. 

Our survey asked residents to assess their current and prior living arrangements for purposes 
of doing a general comparison of current and prior neighborhoods, amenities, rent payments, 
utility costs, transportation, and nearby community services. We advise ESN to use a similar 
subset of questions to gauge resident perspectives and feedback on the MF buildings and 
outcomes, including resident well-being. However, we adjusted our survey questions to be 
shorter and less numerical (e.g., for utility billing data or transportation costs) in light of the 
survey mode and time constraints. 

ESN could improve the survey in conjunction with changes to the program design. For 
example, questions should be tied to MF-specific goals and outcomes from the program theory 
of change, including more detailed questions on energy, transportation, and comfort outcomes. 
The first survey (administered on lease signing) should focus extensively on the resident’s 
previous living arrangement, which would allow more robust within- and between-respondent 
analysis. 
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Moving Forward Evaluation: Resident Survey 
 

UNDERSTANDING YOUR PARTICIPATION IN THE SURVEY 
 

Purpose of the Study. The RAND Corporation, an independent, nonprofit and nonpartisan 
research organization is conducting a rigorous, unbiased evaluation of the Moving Forward 
program, run by Indiana Housing and Community Development Authority (IHCDA). The survey 
asks respondents in Moving Forward buildings about their current home and the most recent 
place they lived. This will help us understand how the program is serving residents. 
How the survey works. The survey can be completed on a phone or computer, and it should take 
approximately 20 to 30 minutes. We will keep all of the information you provide completely 
confidential and we will only use it for the purposes of the study. Your participation in this 
survey is completely voluntary. You can decide not to participate or to discontinue your 
participation at any time. You may skip any questions you do not want to answer. 

 
To start the survey, please enter the apartment/unit number at your current home: 

Apartment/Unit Number: 
 

Contact Information. If you have any questions about this survey, contact Aimee Curtright at 
acurtrig@rand.org, or by phone at 800-722-4780 ext. 4989.  
Benefits and Compensation. By completing this survey you have the opportunity to reflect on 
your home and your community and provide information that will help us—and the public—
understand how residents experience the Moving Forward program. You will receive a 
$5 Amazon gift card, which is yours whether or not you complete the survey. We appreciate 
your willingness to participate! 
Contact Information. If you have any questions about this survey, contact Aimee Curtright at 
acurtrig@rand.org, or by phone at 800-722-4780 ext. 4989. If you have concerns or questions 
about your rights as a participant, contact Carolyn Tschopik, the RAND Corporation’s Human 
Subjects Protection Committee administrator at 800-722-4780 ext. 6124, or tschopik@rand.org, 
or RAND HSPC, 1776 Main Street, Santa Monica, California 90401-3208. 

 
By proceeding to complete this survey, you are indicating that you have read and 

understood this information about your participation in this survey. 
  

mailto:acurtrig@rand.org
mailto:acurtrig@rand.org
mailto:tschopik@rand.org
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1. How many bedrooms are there in your current home? 
a. 1 bedroom  
b. 2 bedrooms  
c. 3 bedrooms  
d. 4 or more bedrooms 

 
2. How many adults usually live in your current home? 

 
3. How many children, including babies and small children, usually live in your current 

home? 
 

4. Are you Spanish, Hispanic or Latino? 
a. Yes 
b. No 

 
5. Choose one or more races that you consider yourself to be. 

a. White 
b. Black or African American 
c. American Indian or Alaska Native 
d. Asian 
e. Native Hawaiian or Pacific Islander 
f. Other 

 
6. Thinking about all of your sources of income, which category best describes the total 

combined income of all household members for the last year, before taxes and 
deductions.  

a. Less than $10,000 
b. $10,000 to $19,999 
c. $20,000 to $29,999 
d. $30,000 to $39,999 
e. $40,000 to $49,999 
f. $50,000 to $59,999 
g. $60,000 to $69,999 
h. $70,000 to $79,999 
i. $80,000 or more 

 
7. When did you move into your current home? 

 
8. People choose to move for a variety of reasons, either voluntary or non-voluntary. Please 

choose your reason(s) for moving to your current home. Choose one or more. 
a. Forced to move by a landlord, a bank or other financial institution, or the 

government 
b. Moved because of a natural disaster or fire 
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c. Moved for a new job or job transfer 
d. Moved to form your own household 
e. Moved to be closer to family, including for health reasons, economic reasons or 

for any other reasons 
f. Moved because of a change in household or family size, including marriage, 

divorce, separation, or child birth or adoption  
g. Moved to reduce commuting time 
h. Moved to upgrade to a larger or better-quality home 
i. Moved to reduce housing costs 
j. Moved to be in a more desirable neighborhood 
k. Moved for some other reason; specify. 

Now we are going to ask you about how your current home compares to the home you lived 
in before moving here.  

9. Is your current neighborhood better, about the same, or worse than your last 
neighborhood? 

a. Better 
b. About the same 
c. Worse 

 
10. Is your current home better, about the same, or worse than your last home? 

a. Better 
b. About the same 
c. Worse 

 
11. What zipcode did you live in just before moving here? 

 
12. What rent did you pay per month at your previous home? 

a. $0–300 
b. $300–600 
c. $600–900 
d. $900–1200  
e. $1200–1500  
f. $1500 or more  
g. I don’t recall  
h. I did not have a monthly payment at my previous home 

 
13. If you don’t remember the monthly rent payment at your previous home, was it more, 

about the same, or less than your current home? 
a. I paid more at my previous home 
b. I paid the same at my previous home 
c. I paid less at my previous home 
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The next few questions are about your utility costs and the comfort of your current home. 
14. Do you pay for electricity separately from your monthly rent? 

a. Yes  
b. No, it’s included in rent/fees 
c. I don’t have electricity 

 
15. How much was your most recent electricity bill? 

a. $0–$19 
b. $20–$39 
c. $40–$59 
d. $60–$79 
e. $80–$99 
f. $100–$119 
g. $120–$139 
h. $140 or more 
i. I don’t know 

 
16. How many months did this electricity bill cover? 

a. 1 month 
b. 2 months 
c. 3 months 
d. 4 or more months 

 
17. What month(s) was this electricity bill for? 

 
18. How does your electricity bill compare with what you paid in your previous home for the 

same month(s)? 
a. I pay more in my current home 
b. I pay the same in my current home 
c. I pay less in my current home 
d. I did not get a separate electricity bill at my previous residence 

 
19. How does the comfort of your current home compare with your previous home? 

a. In your current home, is the temperature more or less comfortable (more, about 
the same, less)?  

b. In your current home, is it more or less drafty (more, about the same, less)? 
c. In your current home, is it more or less noisy (more, about the same, less)? 
d. Any other ways it is more or less comfortable in your current home? 

 
19b. In your current home, does the indoor air smell better or worse? 

a. The air smells better in my current home 
b. The air smells the same in my current home 
c. The air smells worse in my current home 
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The next few questions ask about transportation you use regularly. 
20. What types of transportation do you use regularly at your current home? Check all that 

apply. 
a. Private car 
b. Car share 
c. Bus 
d. Taxi, Uber, Lyft, or other ride-share 
e. Private bicycle 
f. Bike share 
g. Walking 

 
21. What types of transportation did you use regularly at your previous home? Check all that 

apply. 
a. Private car 
b. Car share 
c. Bus 
d. Taxi, Uber, Lyft, or other ride-share 
e. Private bicycle 
f. Bike share 
g. Walking 

 
22. How does your use of a privately-owned car at your current home compare to your 

previous home? 
a. I use a privately-owned car more now 
b. I use a privately-owned car about the same amount now 
c. I use a privately-owned car less now 

 
23. Compared to your previous home, do you spend more or less time in a car? 

a. I spend more time in a car now 
b. I spend about same amount of time in a car now 
c. I spend less time in a car now 

 
24. Compared to your previous home, do you spend more or less money on car-related 

expenses? 
a. I spend more money now 
b. I spend about the same amount of money now 
c. I spend less money now 

 
25. Compared to your previous home, do you use more, about the same amount, or less of car 

share? 
a. I use car share more now 
b. I use car share about the same amount now 
c. I use car share less now 
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26. Compared to your previous home, do you use more, about the same amount, or less of 
public transport?  

a. I use public transport more now 
b. I use public transport about the same amount now 
c. I use public transport less now 

 
27. Compared to your previous home, do you use more, about the same amount, or less of 

other modes of mobility (such as bike share or walking)? 
a. I use other modes of mobility more now 
b. I use other modes of mobility about the same amount now 
c. I use other modes of mobility less now 

 
28. Thinking about all the modes of transportation you use, what are your total monthly 

transportation expenses? Please round to the nearest dollar. 

Services 
29. Has your access to the following services gotten better, stayed the same, or gotten worse 

since moving to your current home?  
a. Health care 
b. Child care 
c. Groceries 
d. Restaurants 
e. Recreation 
f. Libraries 
g. Entertainment 
h. Other city/county services 

 
30. Which are the top three services that are most important to you, whether they are close to 

your current home or far away? 
a. Health care 
b. Child care 
c. Groceries 
d. Restaurants 
e. Recreation 
f. Libraries 
g. Entertainment 

 
31. Please think about your current home and how it compares to where you lived before. 

What’s better and what’s not better? What do you like or what do you dislike? Please tell 
us anything you think is important. 
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