
NEW NET-ZERO ENERGY HOMESNEW NET-ZERO ENERGY HOMES
Build new affordable, durable, energy efficient housing for Milwaukee 
neighborhoods, promoting for infill development and homeownership for 
low-to-moderate buyers.

 △Photo of Westlawn Garden Modular Housing being built. 
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WHY IS THIS IMPORTANT?WHY IS THIS IMPORTANT?
Affordable, quality housing is a huge need for 
Milwaukee families. Milwaukee has thousands 
of existing homes that should be maintained 
and improved for energy efficiency and healthy 
environments as outlined in the previous chapter. 
As a complement to the strategy of preserving 
existing housing when practical, Milwaukee has 
a need for new homes to reinvigorate Milwaukee 
neighborhoods and provide long-term, affordable, 
and sustainable housing stock. The City has 
over 2,000 buildable vacant lots in residential 
neighborhoods where old, unsafe houses were 
demolished and new homes were not built in 
their place. As a major city, space is limited in 
Milwaukee. Taking advantage of the hundreds 
of vacant residential lots scattered throughout 
Milwaukee is both environmentally and socially 
sustainable. According to the Environmental 
Protection Agency, building on infill sites is a 
form of environmental conservation; it reduces 
pressure on outlying lands that serve important 
environmental and ecological functions. Denser 
communities also means more pedestrian-friendly 
areas and less driving.

The major challenge to redeveloping vacant lots 
with new housing is the gap between the cost of 
building new homes with traditional “stick-built” 
construction, and what banks are willing to finance 
due to lower neighborhood housing values. 

According to Milwaukee’s 2018 Community-Wide 
Greenhouse Gas inventory, 2.4 million tons of 
GHGs were produced by the residential sector. 
Overall, direct emissions from homes account for 
31% of all GHG emissions in the City. In Milwaukee, 
as in other cities across the country, fossil fuel 
energy costs put a larger burden on low-income 
households. 

As solutions are sought to generate new housing 
in Milwaukee, it is essential to make sure those 
homes are climate friendly. That means designing 
houses so they are extremely energy efficient, and 
designed so that any heating, cooling, and other 
energy needs can be provided by clean, renewable 

sources. A home that produces the same amount 
or more energy than it consumes is known as a 
“net zero” home. 

In Milwaukee, net-zero homes should be designed 
to be super energy efficient. They should also 
be able to support enough on-site solar panels 
to completely power and heat the home. This 
means net zero homes feature energy efficient 
appliances and heating systems that are run on 
electricity rather than natural gas. This “beneficial 
electrification” is possible when homes are 
designed with the goal in mind from construction. 
This includes air-source heat pumps for heating 
and cooling, which can work alone when in a fully 
insulated home. . The US Department of Energy 
also has a Zero Energy Ready Homes (ZERH) 
standard that can put Milwaukee homes on the 
path to being carbon neutral by 2050. 

Equity

Too many urban Milwaukee families lack 
access to affordable, climate-friendly housing. 
This is due to a number of factors, including 
a shortage of living-wage jobs and a shortage 
of affordable, climate-friendly housing stock in 
low-income neighborhoods. Therefore, making 
new homeownership more affordable means 
improving both sides of the housing equation: 
reducing the cost of new construction while also 
increasing incomes for people of color. Housing 
affordability also means reducing the cost of 
home ownership, including reducing the energy 
costs in the home. 

The City has suffered a 40% decline in manufacturing 
jobs since 1970. Since the 1980s, service sector 
jobs – which traditionally pays lower wages – 
experienced explosive growth. This puts today’s 
service sector workers at financial disadvantage. 
In addition, 42% of housing stock in the City was 
built before 1940. As housing continued to age, 
the COVID-19 pandemic accelerated housing 
insecurity. City homeownership has declined by 
14% in the past 15 years. Now, just 37% of housing 
units are owner-occupied (including multi-family 
housing), with the Black homeownership rate half 
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of that of white households. With lower incomes 
low and housing costs relatively high, there is a 
housing affordability disparity that falls along 
racial lines. Simply put: Milwaukee, like many 
other metropolitan areas, has unacceptable racial 
disparities in both income and housing. 

Resiliency

With climate migration and the Mayor’s goal to 
have Milwaukee be a city of 1 million people, there 
is an urgent need for affordable and sustainable 
housing. These new homes should be built with 
triple bottom line sustainability in mind to: (1) 
reduce environmental impact, (2) be affordable, 
and (3) provide added health and social benefits 
to the residents. 

Infill development and multifamily units in urban 
environments are more efficient land uses as 
opposed to single family residential homes on 
large lots. Additionally, a major climate risk to 

the residential sector is flooding. Milwaukee can 
look at building new homes with first floor storage 
instead of basements to reduce costs and the 
risk of basement sewer back-ups during major 
storms. 

 ▽ Modular housing rendering. Image courtesy of University of Wisconsin-Milwaukee - Designer Dongmin Yun. 
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LEADING BY EXAMPLE
This program is an outgrowth of the Business 
Case developed for the Bloomberg Philanthropies 
Global Mayors Challenge and the City-County 
Task Force on Climate and Economic equity. 
Major milestones to date include:

• In 2021, the City’s Environmental Collaboration 
Office (ECO) presented this project to the 
U.S. Department of Energy and the Advanced 
Building Construction Collaborative that is 
powered by the Rocky Mountain Institute.

• In early 2021, ECO worked with the University 
of Wisconsin--Milwaukee’s School of 
Architecture and Urban Planning students to 
develop concepts.

• In July, ECO City issued a Request for 
Information to firms nationally to gage interest 
and get feedback on the program idea. The 
City of Milwaukee received interest from 
seven national manufacturers and innovation 
teams that may be interested in establishing a 
factory in Milwaukee through this partnership. 
The envisioned public-private partnership 
would combine private sector manufacturing 
expertise with the public financial support 
plus technical assistance in developing a 
pipeline of new housing orders, workforce 
development, and design and permitting. ECO 
received a $25,000 EPA grant to develop a 
demand-side financing strategy to help new 
homeowners purchase houses built from this 
factory.

• One million dollars has been allocated to this 
through the American Rescue Plan.

LEADING BY EXAMPLE

Implementing solar energy in low-income areas would be the first step to equity. 
Research on “energy burdens” in WI shows that low-income areas may be 
disadvantaged even further if high-income, majority-white areas receive access to 
solar or wind first. How does the city of Milwaukee plan to grant access to those 
who need it most, first?”

“There just needs to be a concentrated effort to improve the quality of the housing 
stock in the most needy  neighborhoods. These are things that can have a huge 
effect on carbon emissions, too..”

“Milwaukee could serve as a manufacturing center and marketing hub for a number 
of new energy generation and energy efficiency technologies.

““““ COMMUNITY VOICESCOMMUNITY VOICES
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CITY STRATEGYCITY STRATEGY
To address the related needs of climate solutions, 
equity, affordable housing, and the need for green 
manufacturing jobs, the ECO is working on a 
bold strategy for new, net-zero energy homes. 
These homes will be built on existing vacant lots 
scattered throughout Milwaukee’s neighborhoods. 
The homes will be designed to be all-electric, 
affordable, durable, and fit within the architectural 
character of the City’s neighborhoods. 

To dramatically scale up the number of new homes 
that can be built in the City while reducing costs and 
creating year-round-employment opportunities, 
this project will utilize off-site construction. This 
means that major housing components will be 
built in a factory under a roof, meaning workers 
can operate year-round. It also allows for using 
precision equipment to assemble housing 
components at scale. Off-site construction can 
include a range of complexity from building simple 
two-dimensional wall sections to more complex 
three-dimensional modular systems.

This project will develop a model for infill housing 
in Milwaukee’s neighborhoods, with housing 
components made in a new factory in Milwaukee, 
preferably a central City or northside location 
where jobs are needed most. The project envisions 
a public-private manufacturing partnership to 
design, prototype, and build affordable, durable, 
climate-friendly housing in the 30th St. Corridor 

while creating year-round family supporting jobs. 
Factories of the kind that make these homes 
are in business primarily on the East and West 
Coasts, with little presence in the Midwest. 
Milwaukee aims to fill this gap and become 
a center of expertise and capability for ZERH 
construction while also minimizing emissions for 
transporting these materials from factory to home 
sites. Milwaukee’s participation in the national 
Advanced Building Construction Collaborative 
informed the development of this project. 

ECO worked with the University of Nebraska- 
Lincoln (UNL), Better Buildings Workforce 
Accelerator to create a preliminary workforce 
development plan for this project under a 
technical services agreement paid for by the 
U.S. Department of Energy. This preliminary plan 
recommended The Training for Manufactured 
Housing Construction (TRAMCON) as a possible 
model that has been successful in other states. 
In addition to employing program participants, 
employers and industry partners may serve as 
program advisors, providing input on training 
and the relevance of credentials. Employers 
and industry partners may include panelized 
and modular manufacturers, single and multi- 
family modular homebuilders, modular building 
associations and trades organizations, and labor 
unions.

 ▽Photo courtesy of Jens Behrmann. 
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Gap Financing from 
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A Three-Pronged Approach

To achieve this vision, this strategy envisions a 
three-pronged approach, kickstarted by the $1m 
investment ARPA investment and EPA Financing 
grant. First, the City, through a Request for 
Proposals (RFP), will identify a developer to build 
model net-zero energy homes. These models will 
serve as a proof of concept for the technology, 
architecture, and market for these homes. If the 
model homes are successful, the developer and 
City will work to scale up the construction and sale 
of the dozens of additional new homes annually.

Secondly, the project is identifying creative 
sources of financing to fill the gap between the 
cost to construct new single-family homes or 
duplexes and what can be financed with traditional 
mortgage financing. This may include New 
Markets Tax Credits for housing, tax credits and 
other new financial supports recently approved 
through the federal Inflation Reduction Act, and 
possibly other financing resources such as the 
City’s Housing Trust Fund, the WHEDA home 
loans. 

Finally, the project envisions a new manufacturing 
facility, ideally in the Century City area. Housing 
manufacturing provides year-round employment 
opportunities and an ergonomically friendly 
environment. Through an integrated design 
process, the developer will work with the 
manufacturer to develop designs that meet 
market demands and which can be cost 
effectively produced and replicated. The factory 
should provide “mass customization” meaning 
it can achieve the economies of scale provided 
by industrial construction while also giving 
customers some options and variety in the fit and 
finish of the homes.


