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Beginning in late spring of 2012, the 
Vermont Housing & Conservation Board, 
working with an advisory committee, engaged 
in a project funded by the High Meadows 
Fund designed to answer the question, “Are 
there designs for manufactured housing that 
are durable, energy efficient and affordable to 
low income Vermonters?” This study demon-
strates that it is possible to design an extremely 
energy efficient home that is projected to 
consume one third the energy of a typically 
available new manufactured home. However, 
the purchase price of such a home would be 
considerably higher. Nevertheless, the commit-
tee concluded that it is important to continue 
to pursue extremely energy efficient options.

For many years there has been a general 
conversation about what to do to replace older, 
energy inefficient mobile homes with more 
efficient, durable and comfortable models. 
HUD developed standards for mobile homes 
in 1976 and has updated them several times 
since. Although the HUD standards have 
contributed greatly to upgrading the quality of 
the homes, they do not approach the energy ef-
ficiency requirements of Vermont’s Residential 
Building Energy Standards (RBES) or Vermont 
Energy Star.  Members of Vermont’s energy 
efficiency community have been particularly 
vocal in making the case that it doesn’t make 
sense to replace an older inefficient home with 
something that doesn’t meet a high level of 
energy efficiency, given the price of fuel and 
the state’s commitment to reducing carbon 
emissions. Tropical Storm Irene added urgency 

to this conversation because 15% of the homes 
damaged or destroyed by Irene were mobile or 
manufactured homes.

Replacing poor quality but very inexpensive 
homes with homes of better quality that cost 
more must be considered in the context of the 
fact that nationally 41% of mobile home dwell-
ers have incomes below 50% of area median. 
A survey of nine sizable mobile home parks 
undertaken by the University of Vermont finds 
similar demographics in Vermont. 

In 2012, two important national studies 
were released that examined energy efficiency 
or inefficiency of manufactured housing and 
how much residents of such housing are paying 
for energy compared to residents of stick-
built homes. The first study, undertaken by 
the American Council for an Energy Efficient 
Economy (ACEEE), reports that nationally, 
manufactured home residents spend more than 
5% of their household income on energy, 66% 
more than residents of stick built housing. That 
figure is certainly higher in Vermont because 
the ACEEE study assumes that the homes are 
heated by natural gas which is much cheaper 
than oil or kerosene, the common fuels in Ver-
mont as well as the fact that Vermont has more 
heating degree days than most other parts of 
the country. The Government Accountability 
Office (GAO) also issued a report that noted 
that occupants of older manufactured homes 
pay over twice as much on average per square 
foot for energy as owners of detached homes. 
Manufactured home residents often qualify for 
fuel assistance (LIHEAP) and that program has 

EXECUTIVE SUMMARY
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•  Commonly manufactured HUD certified 

homes that are called “energy star” 

do not meet Vermont’s energy star 

or rBes standards. the estimated pur-

chase price of these homes is approxi-

mately $45,000.

•  It is possible to design and build a 

high energy performance home for an 

estimated purchase price of $77,000. 

that price would decrease by approxi-

mately 10% if the market encouraged 

manufacturers to produce a number of 

these homes. as is the case with more 

conventional mobile or manufactured 

homes, there will be additional set-up 

and other costs on top of the purchase 

price of the home.

•  Homes that meet intermediate level en-

ergy standards, though slightly less ex-

pensive than a high performance home, 

still come at a substantially higher cost 

than a basic HUD home. this report 

shows that intermediate level homes 

may not be cost effective in comparison 

to a high performance home because 

the energy savings are not enough to 

offset the additional cost of the home.

•  a high performance home would use 

just 29% as much energy as a HUD-

compliant home of the same size. 

•  assuming conventional loan terms for 

manufactured housing (8%, 20-year, 

20% down), the monthly housing 

cost for a high performance home vs. 

a HUD home of the same size is an 

additional $13 per month. In order to 

achieve the same monthly housing 

cost for both options, the high perfor-

mance home would require a subsidy 

of approximately $1,554 beyond the 

buyer’s down payment. However, 

many, if not most, potential buyers 

may not be able to afford even the 

cost of a new HUD certified manufac-

tured home.

•  Over time, as energy costs increase, 

the monthly housing cost for the high 

performance home stays relatively 

flat while the cost of the HUD home 

escalates significantly.

•  Vermont land use law appears to allow 

for replacement of mobile homes with 

more permanent structures, however, 

clarification of gray areas is important.

historically provided 50% more assistance per 
square foot to manufactured housing residents 
than residents of other structures.

The 2011 Vermont Comprehensive Energy 
Plan adopted by the Legislature calls for a 
25% reduction in thermal energy use in 25% 
of Vermont’s housing stock (about 80,000 
homes) between 2011 and 2020 and a reduc-
tion in total fossil fuel use across all buildings 
by an additional 0.5% each year, leading to a 
total reduction of six percent annually by 2017 
and 10 percent annually by 2025. It will not be 
possible to meet those goals without addressing 
the manufactured housing sector.

In order to facilitate the Manufactured 
Housing Innovation Project, VHCB hired two 
interns, one with a degree in architecture and 
the other in law. A working group or advi-
sory committee of stakeholders with expertise 
relevant to residential thermal efficiency and 
affordable housing, especially manufactured 
housing was convened to provide direction and 
guidance for the project. The 24 people in the 
working group include state agency representa-
tives, architects, energy experts, mobile home 
park owners and managers, a contractor/cost 
estimator, the Champlain Valley Office of Eco-
nomic Opportunity mobile home project staff, 

REPORT CONCLUSIONS

among the project’s conclusions are the following:
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UVM professors and researchers and others. 
Efficiency Vermont (EVT) was a key partner 
in this effort. The group broke itself into four 
sub-groups:  design, legal, resident outreach, 
and financing, to focus on different aspects of 
the project.

The working group began by defining 
criteria for affordable and energy efficient 
housing options to replace older mobile and 
manufactured housing stock in Vermont. 
These criteria included but were not limited to: 
energy efficiency, affordability, marketability, 
ease of reproduction, ease of purchase, accessi-
bility and livability, disaster resilience, and ease 
of permitting. One of the interns, with EVT’s 
assistance, collected and compared innovative 
manufactured housing designs against the proj-
ect criteria and estimated energy usage as well 
as cost to construct. The intern also collected 
designs and data about manufactured homes 
currently in production and available from mo-
bile home dealers.   The legal intern identified 
legal issues and potential solutions pertaining 
to the placement of manufactured housing on 
permanent foundations within existing mobile 
home parks. The working group then discussed 
the barriers and opportunities to make afford-
able and energy efficient manufactured housing 
accessible to Vermonters and recommended 
next steps. 

A number of financial, cultural, legal, and 
perceptional challenges must be overcome if 
this project is to move beyond completion of 
this report. First is the fact that there is a cost 
differential between a HUD certified replace-
ment home and a high performance home. A 
public subsidy will be necessary to narrow the 
gap if a pilot is to be undertaken with the hope 
of gaining acceptance of alternative models. 
Another set of challenges revolves around the 
issue of gaining buyer acceptance of a super-
energy efficient home. As in many communi-
ties, there are cultural norms in mobile home 
parks and many residents do not necessarily 
want to appear different from their neighbors. 
In addition, a significant percentage of mobile 

home residents are seniors and may not be 
interested in purchasing a new home let alone 
a super energy efficient model that they may 
view as “experimental”. There is also the reality 
that households in the market for a mobile 
home can often buy a used one for a fraction 
of the cost of even a HUD certified model, 
sometimes as low as $8,000-$10,000. The Vt. 
Dept. of Taxes’ 2012 property transfer tax sum-
mary data indicates that the median purchase 
price for a mobile home without land was 
$18,000 last year. In addition, a UVM survey 
indicates that a majority of mobile home park 
residents don’t have a mortgage – 59% of resi-
dents in the 9 parks that they surveyed. Many 
of these households may be reluctant to take 
on a mortgage or may have credit issues that 
make them unable to do so.

There are a number of reasons why the 
working group believes that it is important to 
take this project beyond the study phase. Ac-
cording to entities that specialize in rehabilita-
tion of owner occupied homes such as COV-
ER Home Repair in Hartford, repair work 
on older mobile homes has become “more 
and more desperate”, band-aid approaches 
to problems that are so significant that the 
home really needs to be replaced. Over 22% 
of mobile homes in Vermont are pre-1976, the 
year that the HUD standards went into effect. 
These homes are aging out and will need to be 
replaced with something. Having a super-ener-
gy efficient alternative is an important option. 
In addition, 45% of Vermont’s mobile home 
or manufactured housing stock is pre-1990. 
Although a 25 year old home is not particu-
larly old if it is stick built, some manufactured 
homes of this vintage are also beginning to 
show signs of significant deterioration.

Energy consumption is a major issue for 
many mobile home dwellers. It is a common 
occurrence that many residents have to leave 
the water running constantly in the winter to 
prevent frozen pipes. If the home is connected 
to a septic system instead of municipal sewer, 
the result is often a flooded and therefore inop-
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erable septic system, a serious problem for the 
landowner.  A high performance replacement 
home not only would provide a super-energy 
efficient option for residents in this situa-
tion but also for Irene survivors who may be 
interested in a manufactured home perhaps in 
a mobile home park. In addition, if the State is 
serious about meeting its 2020 goals outlined 
in the Comprehensive Energy Plan, energy 
efficiency issues for mobile homes and manu-
factured housing must be addressed.

This project has begun to change the 
conversation about what is possible, the first 

of many steps in beginning to change the 
manufactured housing market to provide more 
energy efficient options. This is a long-term 
challenge that could take years with no guar-
antee of success. The manufactured housing 
industry won’t create such options until a 
market for such homes can be demonstrated. 
A small pilot project that would be the begin-
ning of such a demonstration is recommended. 
Both public and philanthropic resources will 
be necessary to subsidize the pilot to cover 
start-up costs and enable prospective buyers to 
afford the homes. 
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PROJECT SCOPE 
This project began in early 2012 when the 

High Meadows Fund approached the Ver-
mont Department of Economic, Housing & 
Community Development (DEHCD) and 
the Vermont Housing & Conservation Board 
(VHCB) with a desire to explore whether it 
would be possible to replace energy inefficient 
mobile homes, especially those damaged by 
Tropical Storm Irene, with relatively inexpen-
sive replacement homes that are more energy 
efficient than a typical new manufactured 
home available from a dealer. VHCB agreed to 
undertake the Manufactured Housing Inno-
vation Project and hired two interns to assist 
with the work—a project coordinator with a 
degree in architecture and a recent Vermont 
Law School graduate. VHCB also convened a 
working group of stakeholders with expertise 
relevant to residential thermal energy efficiency 
and affordable housing, especially manufac-
tured housing, to provide guidance and advice. 
This group of experts, listed on the back of the 
front cover, share an interest in durable, energy 
efficient and affordable small homes that could 
potentially replace older or damaged mobile or 
manufactured homes. The working group de-
fined criteria for affordable and energy efficient 
housing options to replace older mobile and 
manufactured housing stock in Vermont.

Working closely with staff from Efficiency 
Vermont, one of the interns collected and 
compared innovative manufactured home 

designs against project criteria and developed 
estimates of energy use and purchase price. The 
second intern identified legal issues and poten-
tial solutions pertaining to the placement of 
manufactured housing on permanent founda-
tions within existing mobile home parks. The 
working group then considered barriers and 
opportunities in making affordable and energy 
efficient manufactured housing accessible to 
Vermonters seeking to replace older mobile 
and manufactured homes and recommended 
next steps.

PROJECT OVERVIEW 
Long before the devastation of Tropical 

Storm Irene in August 2011 added urgency to 
the conversation, Vermont’s affordable housing 
community had been discussing the need for 
durable, affordable and energy efficient hous-
ing options to replace Vermont’s older mobile 
and manufactured housing stock. Fifteen 
percent of the homes damaged or destroyed 
by Irene were mobile or manufactured homes, 
many of which were situated in mobile home 
parks located in the floodplain.1 Following 
Tropical Storm Irene, 438 mobile home own-
ers were eligible for FEMA assistance and 129 
of their homes required complete demoli-
tion and removal. Eighteen months after the 
event, there are still displaced families seeking 
stable, affordable housing. These families and 
many others have little opportunity to access 
or afford more resilient housing alternatives to 

PART I

 1. Vermont Department of Economic, Housing & Community Development
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replace old, damaged or destroyed mobile or 
manufactured homes. 

The challenge of developing energy efficient 
and affordable manufactured housing alterna-
tives is more than simply a design challenge. 
Other factors include the state’s definition of 
a mobile home park; variations in municipal 
zoning guidelines; a general lack of long-term 
low-interest financing; affordability to mobile 
home owners, over 41% of whom have incomes 
below 50% of median;2 issues such as market-
ability and buyer aversion to debt; and the 
willingness of manufactured housing produc-
ers to build new, more energy efficient homes. 
Subcommittees within the working group 
formed to examine specific challenges related 
to design, legal constraints, financing, and 
social awareness. 

This report outlines criteria set out by the 
working group for the development of durable, 
affordable and energy efficient manufactured 
housing options, reviews the capacity of exist-
ing innovative manufactured housing designs 
to meet those criteria, and makes recommen-
dations for moving forward. 

BACKGROUND 

Mobile homes became popular in America 
after World War II when low-cost and quickly 
constructed housing was needed for returning 
veterans and their families.3  Mobile home con-
struction was efficient, and therefore more af-
fordable to the end user, because units could be 
mass produced in a controlled climate with no 
end-site construction required. In 1976, the US 
Department of Housing and Urban Develop-
ment (HUD) established federal standards for 
construction, design, performance and installa-

tion for factory-built homes. The terms mobile 
home, manufactured home and modular home 
refer to different types of factory built hous-
ing and are commonly confused. Homes built 
prior to 1976 are called mobile homes. Homes 
built in 1976 or later in compliance with the 
HUD code are referred to in the industry as 
manufactured homes. Modular homes are factory 
built in segments that must be assembled at the 
building site, and therefore must comply with 
local or state building code rather than federal 
code. This report does not address modular 
homes. In this report we mainly use the term 
manufactured homes/housing, recognizing 
that there are still “mobile homes” built prior 
to 1976 within Vermont’s housing stock of 
manufactured homes. The report does refer 
to “mobile home parks”, as is consistent with 
Vermont State Law.4

Manufactured housing remains an impor-
tant housing option for many low-income 
Americans. Nationally, the median household 
income for manufactured home residents was 
$30,000 in 2010, with 22% of households at or 
below federal poverty level. Median household 
income across the entire US housing stock was 
$47,000.5

In Vermont, a 2011 survey of nine mobile 
home parks conducted by researchers from 
the University of Vermont and the Champlain 
Valley Office of Economic Opportunity found 
85% of residents reported incomes below 80% 
of area median ($41,820 in the poorest county 
and $65,875 in the Burlington area) and 22% 
reported incomes below 30% of area median 
($14,760 in the poorest county and $23,250 in 
the Burlington area).6  Many of these residents 
receive assistance from the LIHEAP fuel as-
sistance program.

2.  Baker, Hamshaw & Beach, 2011, “A Window into Park Life: Findings from a Resident Survey of Nine Mobile Home Park  
     Communities in Vermont”.
3.  Ibid.
4.  Under Vermont law the terms Mobile Home and Manufactured Home are used interchangeably. (http://accd.vermont.gov/ 
      strong_communities/housing/mobile_home_parks/facts)
5.   American Council for an Energy Efficient Economy, July 2012, “Mobilizing Energy Efficiency in the Manufactured Housing  
      Sector”
6.   Baker, Hamshaw & Beach, 2011.
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spend 5% of their income on energy.11  This 
is 30% more than the average household and 
66% more than owners of stick built homes. In 
Vermont, it is likely that manufactured home 
residents are spending a higher proportion of 
income on energy than the national average. 
Throughout much of the nation manufactured 
homes are heated with natural gas, a fuel that 
currently costs approximately 60% less than the 
propane or kerosene that heats most Vermont 
manufactured homes.12  Vermont also has more 
heating degree days annually than the national 
average.13  

Access to low-cost manufactured housing is 
especially important in areas where affordable 
rental housing options are scarce. According to 
the National Low Income Housing Coalition’s 
“Out of Reach” studies, Vermont has consis-
tently ranked among the ten least affordable 
rural rental housing markets in the nation.7    
In Vermont, manufactured homes make up  
7.2% of the state’s housing stock.8

Low purchase price is important because 
for many low income families, manufactured 
housing makes it possible to realize the dream 
of home ownership on a limited or fixed in-
come. A national study in 2012 found 79% of 
manufactured home residents choose to own 
their homes.9 Housing costs for manufactured 
home owners living in mobile home parks 
include lot rental fees (a median of $304 per 
month in Vermont)10, utility bills, property 
taxes, insurance, any required maintenance and  
flood insurance if the home is in a flood hazard 
area. 

Unfortunately, there are a significant 
number of older mobile homes throughout 
Vermont that are not only extremely ineffi-
cient from an energy perspective but no longer 
provide safe, warm and decent shelter for their 
lower income owners. Organizations that focus 
on home repairs for lower income households 
report that many of these homes are beyond 
repair and that replacement is the only viable 
option. 

 The energy efficiency of manufactured 
homes has a significant impact on the cost of 
living for low income residents in particular. 
A recent report by the American Council for 
an Energy Efficient Economy (ACEEE) found 
that nationally, manufactured home residents 

Photos courtesy of COVER Home Repair

7.    National Low income Housing Coalition
8.    Vermont Department of Economic, Housing and Community Development 
9.     American Council for an Energy Efficient Economy, July 2012, “Mobilizing Energy Efficiency in the Manufactured Housing  
        Sector”
10.    Vermont Department of Economic, Housing and Community Development 
11.  American Council for an Energy Efficient Economy, July 2012 ,“Mobilizing Energy Efficiency in the Manufactured Housing  
       Sector”.
12.  Travis Industries
13.   1994 report - http://weatherization.ornl.gov/pdfs/ORNL_SUB92-SK904-v2.pdf 
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Manufactured homes tend to consume 
more energy on a per square foot basis than 
stick-built homes. A study released by the Gov-
ernment Accountability Office (GAO) found 
that according to 2005 data, “occupants of 
older manufactured homes paid over twice as 
much on average per square foot for energy—
$1.75 per square foot as compared with $0.87—
as was paid by occupants of detached homes.”14  
Moreover, manufactured home residents often 
qualify for publicly funded fuel assistance 
through LIHEAP, the Low Income Home 
Energy Assistance Program. In 2005 LIHEAP 
provided 50% more assistance per square foot 
to manufactured homes than site-built homes.15  

These statistics indicate poor thermal energy 
efficiency in manufactured housing, the result 
of weak energy requirements and overall build-
ing quality standards in HUD building code. 
Current HUD code for manufactured hous-
ing falls short of many state and local building 
codes with respect to energy efficiency, includ-
ing Vermont’s Residential Building Energy 
Standards (RBES). Vermont RBES applies to 
all new homes since 1991, including additions, 
alterations, renovations, and repairs.16 A chart 
is provided in the appendix comparing the 
energy code requirements set out by HUD and 
Vermont RBES, as well as Efficiency Vermont’s 
Energy Code Plus, the national ENERGY 
STAR building code, and a high performance 
manufactured home energy standard developed 
for this project by energy modeling experts at 
Efficiency Vermont. 

In its previously cited study, the American 
Council for an Energy Efficient Economy 
estimates that the 17 million consumers who 
live in manufactured housing could save $4.6 

billion in energy costs over the next 20 years if 
energy inefficient homes were replaced by high 
efficiency models. 17  The ACEEE study also 
cites some of the difficulties in achieving such 
energy efficiency, including the fact that “cur-
rent energy codes are less stringent than those 
for site-built homes; emphasis on low first-cost 
has driven demand for low-efficiency homes 
and loans may be prohibitively expensive for 
homeowners seeking energy–efficient homes” 
because “mortgages for manufactured homes 
are often personal property loans with high 
interest rates and short amortization sched-
ules.” These are all challenges in Vermont that 
were identified by the Manufactured Housing 
Innovation Project Working Group and are 
discussed briefly in this report. 

In December 2011, the State of Vermont re-
leased its 2011 Vermont Comprehensive Energy 
Plan (CEP), which included ambitious goals 
for improving the thermal energy efficiency of 
Vermont’s housing stock and encouraged the 
state to “sharpen its focus on efficient build-
ings”. 18 Finding energy efficient alternatives to 
older mobile homes and manufactured hous-
ing will be important if the state is to meet its 
energy goals. 

14.   GAO
15.    Ibid.
16.    http://publicservice.vermont.gov/topics/energy_efficiency/rbes 
17.    American Council for an Energy Efficient Economy, July 2012, “Mobilizing Energy Efficiency in the Manufactured Housing  
         Sector”
18.    http://www.vtenergyplan.vermont.gov/ 
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PROJECT CRITERIA
The Working Group began by developing 

criteria for the innovative manufactured hous-
ing designs that were to be considered. These 
criteria are listed below with an explanation of 
the goal of each and what some of the chal-
lenges will be to meeting that goal. 

Energy Efficiency
Goal: New designs should, at minimum, meet 
Vermont Residential Building Energy Stan-
dards (RBES). 
Challenge: Up-front cost may be more than a 
typical mobile home resident can afford.    

Affordability and Appreciation 
Goal: Understand acquisition and financing 
costs as well as operating and maintenance 
costs associated with each design and compare 
with costs associated with conventional manu-
factured homes. 

VERMONT’S COMPREHENSIVE ENERGY PLAN

25% reduction in thermal energy • 

use in 25% of Vermont’s housing 

stock (about 80,000 homes) be-

tween 2011 and 2020.   

reduction in total fossil fuel use • 

across all buildings by an additional 

0.5% each year, leading to a total 

reduction of six percent annually by 

2017 and 10 percent annually by 

2025.

Increase weatherization services to • 

low-income Vermonters by expand-

ing the number of units weather-

ized, or the scope of services pro-

vided, or both, as revenue becomes 

available in the home weatherization 

assistance trust fund. 10 V.s.a. § 581.

savings of $1.5 billion for Vermont • 

families and businesses over the 

lifetime of statewide thermal effi-

ciency improvements made between 

2008 and 2017.

60% of all new homes in Vermont • 

to meet energy star standards or 

efficiency Vermont’s energy Code 

Plus and broader market penetration 

of net-zero energy buildings, with a 

goal of having 30% built to net-zero 

design standards by 2020 as an 

interim target on the way to 100% 

net-zero buildings by 2030. this 

translates to approximately 275 

single family homes per year built to 

High Performance Home standards.

Challenge: Demonstrate that up-front capital 
requirements of efficient designs will be largely 
offset by savings in monthly fuel and mainte-
nance cost. 

Marketability 
Goal: Identify designs that appeal to potential 
buyers with various preference and affordability 
needs and  identify market interest in efficient 
home options. 
Challenge:  Identify groups of residents within 
the manufactured housing community who 
are concerned with total cost of ownership and 
energy efficiency may be interested in pur-
chasing an energy efficient home. With older, 
used homes on the market for under $10,000, 
potential buyers may be unwilling or unable to 
trade a higher purchase price for much lower 
heating and operating cost.  
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Reproduction 
Goal: Design energy efficient homes that are 
easily manufactured in existing factories. 
Challenge: Production facilities are set up to 
make a certain type of home. Convincing man-
ufacturers to “experiment” with new designs 
may be challenging. Manufacturers who are 
willing will probably have to charge a premium 
for producing a “custom” product.  

Ease of Purchase 
Goal: New designs should be as easy to pur-
chase as a conventional mobile home.
Challenge: Manufacturers’ ability or willing-
ness to produce alternative designs at an afford-
able price.     

Livability & Accessibility
Goal: Homes should be accessible (Universal 
Design) and comfortable, with flexibility to in-
corporate future additions to the core module. 
Challenge:  Ramps and other accessibility 
features add cost. Potential buyers may be 
skeptical of the value added by accessibility and 
energy efficiency . 

Disaster Resilience 
Goal: Encourage the use of slabs, tie-downs 
and permanent foundations, high quality  
materials, and elements designed for ease of 
deconstruction. 
Challenge:   Slabs or permanent foundations 
add cost that the park owner may be unwilling 
to bear. In addition, they are easier to install 
when a lot is vacant.  

Ease of Permitting/Zoning 
Goal:  Offer a choice of new designs, some 
of which fit easily onto lots in mobile home 
parks. 
Challenge:  Some municipalities may be reluc-
tant to accept modular or permanent homes 
on mobile home lots in parks. Will zoning 
protections for mobile homes be replaced or 
lost if they are replaced with more permanent 
structures?  Is a legislative remedy needed?    

Site/Infrastructure
Goal: Designs should be adaptable to different 
sites and infrastructure systems.  
Challenge:  Adaptable designs tend to be more 
expensive.     
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  DESIGN

The design committee undertook five 
major tasks:  (1) develop short and long-term 
design priorities, (2) outline the components 
of five different energy standards, (3) collect 
and analyze five existing designs and categorize 
by energy efficiency standard, (4) apply four 
different energy standards to two designs and 
compare purchase price and annual energy 
cost, (5) focus on the possibility of producing 
a replacement home that meets a high perfor-
mance energy standard. 

An important and early question that 
needed to be answered was, “Why not just 
replace older mobile homes that were pro-
duced prior to adoption of the U.S. Dept. 
of Housing & Urban Development code for 
manufactured housing with HUD compliant 
homes which are much more energy efficient 
and constructed to a higher standard?” This is a 
reasonable approach and the one that has been 
adopted and promoted by Next Step Homes, a 
nationally recognized non-profit that operates 
principally in the southern and northwestern 
sections of the U.S. Because rising energy costs 
provide added financial exposure to lower-in-
come manufactured home residents, the parties 
involved in this Vermont project decided to 
aim for a higher standard, one that uses signifi-
cantly less fuel and therefore is beneficial for 
both the residents and the climate. 

PART II:  Reports from Project Groups

Four subcommittees of the working group formed to address specific challenges related to 
design, legal issues, financing, and resident outreach/social awareness. The work of each of these 
subcommittees is summarized in the following pages. The two major foci of the project were 
design and legal issues. Financing and resident outreach are important as well and are part of the 
overall discussion and recommendations but were not a major focus of this project. 

Short-Term and Long-Term Priorities
The first task that the design committee 

undertook was to establish both short- and 
long-term priorities to be considered in the de-
sign and evaluation of replacement homes  The 
committee’s long-term goal was to greatly in-
crease the level of energy efficiency in manufac-
tured housing while maintaining affordability 
for lower-income households. The committee 
articulated a short-term priority of a) focusing 
on households currently in need of replace-
ment housing;  and b) at a minimum, meeting 
the Vermont Residential Building Energy Stan-
dard (RBES), a standard that is higher than 
the HUD standard but not as high as Vermont 
ENERGY STAR (see Table 10 in the Appendix 
for a description of the various standards);  and 
c) then focusing on the following objectives in 
descending order of importance: 

Affordability and Appreciation - Initial cost and 
immediate needs of buyers and ability of the 
home to hold its value over time instead of 
depreciating (as is the case with conventional 
manufactured housing). 

Reproduction - Ease of manufacturing, appro-
priate size for mobile home park. 

Ease of Purchase - “Whole building” package 
similar to existing mobile home purchase. 
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Ease of Permitting/Zoning - Design can be 
installed on all sites  without requiring legal 
remedies and exceptions. 

The long-term priority is the achievement 
of maximum energy efficiency and operating 
affordability over time, appreciation in value, 
ease of reproduction, and marketability. Com-
ponents of energy efficiency include improved 
indoor air quality, heating and ventilation 
system efficiency, and envelop efficiency.    
Long-term objectives, again in descending 
order of priority, include:

Energy Efficiency - Minimal energy burden  
coupled with higher quality homes and  
improved indoor air quality. 

Affordability and Appreciation - Lifecycle costs 
and ability to sell at a price that is comparable 
to or greater than the initial value. 

Reproduction - Sustainable methods of repro-
duction 

Marketability - Broad appeal to potential buy-
ers. 

Priorities also include durability of the home 
and disaster resiliency as well as increased com-
fort for the residents.  

Energy Standards
Efficiency Vermont outlined five differ-

ent energy standards and listed the key re-
quirements of each standard. Table 10 in the 
appendix of this report provides details about 
each standard. The five standards are HUD 
Compliant, RBES, Energy Code Plus, Ver-
mont ENERGY STAR version 3, and High 
Performance Home tier. The HUD standard 
is what the U.S. Dept. of Housing & Urban 
Development requires for manufactured hous-
ing. RBES is Vermont’s residential energy code 
adopted by the State. ENERGY STAR v.3 is a 
national program of the Environmental Protec-
tion Agency. Vermont ENERGY STAR v.3 and 
the High Performance Home tier are programs 
developed by Efficiency Vermont for their 
residential new construction program. 

Design Analysis: Five Prototypes

Irene Cottages (3) 
the Irene Cottages are the result of 

a collaborative effort between the 

Upper Valley Housing Coalition, effi-

ciency Vermont, Upper Valley Habi-

tat for Humanity, the University of 

Vermont, COVer Home repair, OrW 

Landscape architects and Preferred 

Building systems (PBs), a producer 

of manufactured housing located in 

new Hampshire. the Irene Cottages 

consist of five designs with a variety 

of sizes. each can either be manufac-

tured or stick built. three of the five, 

the sterling One-Bedroom, sterling-

two Bedroom, and ascutney can fit 

on the footprint of a conventional 

mobile home and were analyzed for 

the purpose of this project.

Inspiration Collection
this is a manufactured home de-

veloped and manufactured in Penn-

sylvania by Clayton Homes, one of 

the nation’s largest producers of 

manufactured homes. this model has 

a core module that can be adapted 

based on families’ needs to a one-, 

two- or three-bedroom home. the 

Inspiration Collection is currently sold 

and marketed by Clayton Homes deal-

ers.

Upwardly Mobile Vermont Mobile Home   
this design is a two-bedroom single 

wide unit, 16’ x 64’ designed by Pat-

rick Kane of Kane architecture. this 

home was designed as a “resilient 

core module.” the goal is to use local 

materials and labor while also address-

ing energy efficiency and affordability. 
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Analysis of Existing Designs
Multiple designs were researched and the 

five described in Table 2 were selected for more 
detailed analysis. Three of the  five are versions 
of the Irene cottages. The designs were ana-
lyzed for energy efficiency and quality. 

The three Irene Cottages meet a robust 
standard of energy efficiency known as Ver-
mont ENERGY STAR Version 3. The purchase 
price ranges from approximately $52,000 
for a studio efficiency to $78,000 for a small 
two-bedroom home. Annual projected energy 
costs range from approximately $1,500 for the 

efficiency to just over $2,000 for the two-
bedroom. The two-bedroom Upwardly Mobile 
Vermont Mobile home meets a standard that 
is in between the HUD standard and Vermont 
ENERGY STAR Version 3, essentially Energy 
Code Plus. An owner of such a home would 
pay approximately $2,400 annually for energy. 
The purchase price is projected to be $75,584. 
Clayton Homes’ Inspiration Collection meets 
the HUD standard and can be purchased for 
approximately $44,600, significantly less than 
the other models. However, an occupant would 
pay approximately $2,600 annually for fuel.

        ANNUAL RESIDENTIAL ENERGY CONSUMPTION   
UNDER VARIOUS ENERGY CODE SYSTEMS 

table 1

table 2

MODELS COMPARED 
by ENERGY CODE

Purchase 
Price

Annual 
Energy 

Cost

Square 
Footage

HUD 
Compliant

CODE 
PLUS

ENERGY  
STAR  v3

Ascutney Studio $52,443 $1,469 405 sq. ft. 

Sterling One-Bedroom $69,612 $1,679 567 sq. ft. 

Inspiration Collection $44,600 $2,634 702 sq. ft. 

Sterling Two-Bedroom $78,163 $2,108 702 sq. ft. 

Upwardly Mobile VT $75,584 $2,405 1,024 sq. ft. 
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In addition to the various energy efficiency 
standards described above, the project also 
considered another standard, the High Per-
formance Home tier, designed by Efficiency 
Vermont to achieve even greater energy effi-
ciency than Vermont ENERGY STAR Version 
3. Using energy modeling software to inform 
decisions and building off recent, highly energy 
efficient model installations in Vermont, the 
homes in Efficiency Vermont’s High Perfor-
mance Home tier meet today’s highest stan-
dards in energy efficiency. Recent monitoring 
data shows that High Performance Homes 
can be up to 75% more energy efficient than 
a home of the same square footage built to 
Vermont’s Energy Code  These homes include 
many of the characteristics of the international 
Passive House Energy Standard and are cost-
optimized for net-zero energy upon comple-
tion. The focus of the design is to optimize the 
building envelope for minimal energy use in 
Vermont’s extreme weather conditions without 
sacrificing comfortable living conditions, using 
more durable construction details, and ensur-
ing superior indoor air quality. 

Additional Design Examples
Next Step Homes - Research was also 

undertaken regarding Next Step Homes as 
a potential model that some working group 
members hoped would meet the goals of both 
energy efficiency and affordability. Next Steps 
is a national non-profit that works exclusively 
with non-profit homebuilders by providing 
them with homebuyer education, financial as-
sistance, and access to energy efficient building 
techniques. Their homes are produced by some 
of the nation’s largest manufactured housing 
companies to replace existing inefficient mobile 
homes. The Next Step homes are not available 
in the Vermont area at this time. The designs 
do not strive to meet the more robust energy 
standards that this project strives to achieve. 
They meet the HUD standard and have an en-
ergy efficiency option that meets the national 
ENERGY STAR standard for manufactured 

housing, a standard that is significantly less 
robust than Vermont ENERGY STAR Version 
3. Next Step Homes is a good model for the in-
tegration of financial support for mobile home 
purchasers, replacing pre-1976 homes with 
much more efficient models, and achieving up-
front savings by eliminating the middle man 
or dealer by facilitating transactions directly 
between the manufacturer and the non-profit 
housing group. 

Applying Different Standards   
to the Same Floor plan

The Sterling Home Two-Bedroom (from 
Irene Cottage Designs) is most comparable to 
basic manufactured homes currently on the 
market. Efficiency Vermont used energy mod-
eling to project energy savings if the Sterling 
Two-Bedroom Home was built to various en-
ergy standards including the High Performance 
Home tier. Because the existing designs are of 
various sizes and types, the analysis provides an 
“apples to apples” comparison of energy usage 
and purchase price in Table 3 on the follow-
ing page. Not included in the pricing is site 
preparation for delivery and if necessary crane 
staging, sewer, water and electrical utilities, 
site grading, foundation building and anchors, 
ramp/stair access walks, and foundation skirt-
ing. 

As is evident from Table 3, the difference 
between the national and Vermont ENERGY 
STAR standards is that the Vermont standard 
requires much lower air infiltration and more 
insulation compared to the national ENERGY 
STAR standard for manufactured housing. The 
High Performance Home tier has even more 
rigorous requirements, including energy saving 
appliances and water conserving features. The 
HUD compliant standard is the least rigorous.

Efficiency Vermont staff worked with a 
Vermont builder to design a mobile home that 
would meet the high performance standard. 
They then modeled this home, the Davis 
home, to the same four standards as used in 
the Sterling comparison above. That model-



15  

VARIOUS ENERGY EFFICIENCY STANDARDS APPLIED TO    
THE STERLING TWO-BEDROOM & DAVIS FLOORPLANS

Definitions:  ACH - Air changes per hour; ACH50 - Air changes per hour at 50 pascals (A pascal is a unit of pres-
sure.); Air Leakage - Infiltration of outside air into a building (Lower is better.); ASHRAE - American Society of 
Heating, Refrigerating and Air Conditioning Engineers; CEE - Coalition for Energy Efficiency. There are CEE Tier I, 
II and III applicances; HERS Index - Industry standard for measuring a home’s energy efficiency (Lower is better.); 
HVAC - Heating, Ventilating and Air Conditioning; Insuation Grade - The lower the grade the better;  
NAECA - National Appliance Energy Conservation Act; R-Value - Measure of thermal resistance (Higher is better); 
Tier III - The most energy efficient CEE appliance rating; U-Value - Overall heat transfer coefficient (Lower is bet-
ter.); Window U-factor - Rate of heat transfer through windows. (Lower is better.)   

table 3

STERLING                    
2-Bedroom 

COMPARISON
HUD Compliant

United States 
ENERGY STAR v3

Vermont ENERGY 
STAR v3

High Performance 
Home

Insulation 
Package

Overall U Factor 
0.079

IECC 2009 R Values.                                          
Overall U Factor 

0.058

IECC 2009 R Values.                                         
Overall U Factor 

0.058

Superinsulation,                              
high-performance 

windows.                                          
Overall U Factor 0.031

Air Leakage
No requirement.  

Modeled at                          
7 ACH50

4  ACH50 3  ACH50 1  ACH50

Appliances NAECA Minimum NAECA Minimum NAECA Minimum

Tier 3 ENERGY STAR 
refrigerator, dish- 

washer and clothes 
washer.

Water 
Conservation

None None None
Water conserving 

fixtures.

Heating and Hot 
Water

Fuel oil furnace.                                      
Electric hot water, 

tank.

Fuel oil furnace.                                      
Electric hot water, 

tank.

Fuel oil furnace.                                      
Electric hot water, 

tank.

Mini-split heat pump.                                                     
Heat pump water 

heater.

Whole Building 
Ventilation

Exhaust ventilation 
system.

Exhaust ventilation 
system.

Exhaust ventilation 
system.

High efficiency, heat 
recovery ventilation.

Additional 
Features

None None None

Comprehensive air 
quality and comfort 
systems; third-party 

verified.

Purchase Price $45,500 $78,163 $78,163 $98,947

Annual Energy 
Cost

$2,808 $2,082 $1,983 $889

Table produced by Peter Schneider, EVT, 2013

 $-    

 $500  

 $1,000  

 $1,500  

 $2,000  

 $2,500  

 $3,000  

HUD National 
ENERGY STAR 

VT ENERGY 
STAR 

High 
Performance 

Home 

Sterling 2-Bedroom 
Annual Energy Costs Comparison 

Light and 
Appliances 

Domestic 
Hot Water 

Heating 

Table produced by Peter Schneider, EVT, 2013 table 4



16  

table 5

DAVIS 
COMPARISON

HUD Compliant
United States 

ENERGY STAR v3
Vermont ENERGY 

STAR v3
High Performance 

Home

Insulation 
package

Overall U factor 
.079

IECC 2009 R values
Overall U factor 

.052

IECC 2009 R values
Overall U factor 

.052

Superinsulation,   high-
performance windows.

Overall U factor .029

Air leakage
No requirement; 

modeled at 7 
ACH50

4 ACH50 3 ACH50 1 ACH50

Appliances NAECA minimum NAECA minimum NAECA minimum

Tier 3 ENERGY STAR 
refrigerator, 

dishwasher, clothes 
washer.

Water 
conservation

None None None
Water Conserving 

fixtures.

Heating, hot 
water

Fuel oil furnace.                                      
Electric hot water, 

tank.

Fuel oil furnace.                                      
Electric hot water, 

tank.

Fuel oil furnace.                                      
Electric hot water, 

tank.

Mini-split heat pump.                                                     
Heat pump water 

heater.

Whole building 
ventilation

Exhaust ventilation 
system.

Exhaust ventilation 
system.

Exhaust ventilation 
system.

High efficiency, heat 
recovery ventilation.

Additional 
features

None None None

Comprehensive air 
quality and comfort 
systems; third party 

verified.

Purchase Price $45,500 $75,800 $75,800 $76,800

Annual Energy 
Cost

$3,445 $2,408 $2,279 $1,002

Table produced by Peter Schneider, EVT, 2013

 $-    

 $500  

 $1,000  
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 $3,500  
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High 
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Light and 
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Domestic Hot 
Water 

Heating 

Table produced by Peter Schneider, EVT, 2013 table 6
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well and may be an especially attractive mobile 
home replacement option on owned land.

Purchase Price and Operating Cost
According to the data presented above, the 

price of a home that meets any of the three 
energy efficient standards (national ENERGY 
STAR v.3, Vermont ENERGY STAR v.3, or 
High Performance Home tier) is projected to 
be at least $76,000 which is approximately 
72%  more than the cost of a standard HUD 
compliant manufactured home. The annual 
energy cost varies significantly, however, with a 
projected 71% savings for the high performance 
home when compared to a HUD compliant 
home of the same size.While the purchase price 
of a home that meets the national ENERGY 
STAR standard is comparable to that of a 
High Performance Home, the projected energy 
cost is only 6% less than the annual cost for a 
HUD compliant home. On the other hand, 
the annual energy cost for a home that meets 
Vermont ENERGY STAR is 29% below the 
projected cost for a HUD compliant home of 
the same size, still a significant savings but with 
a much longer payback compared to the High 
Performance Home. The initial costs and en-
ergy cost over time for two homes of the same 
size that meet different energy standards are 
illustrated in the following charts and graphs.

Tables 7, 8 and 9 illustrate a couple of 
points. A theoretical owner of a new manufac-
tured home will spend most of his or her hous-
ing dollar on mortgage payments and energy. 
If the owner purchases a HUD compliant 
home,  those costs are divided almost equally 
with 49% going to energy and 51% for mort-
gage payments. If a High Performance Home 
were available, energy cost would be reduced 
by 71%, freeing up more money for mortgage 
payments. Assuming a 20% down payment, 
8% interest rate and a 20-year loan term, the 
monthly total of mortgage plus energy cost 
for a HUD compliant home would be $585 vs. 
$598 for a High Performance Home. Given the 
generally low incomes of mobile home park 

ing is reflected in Tables 5 and 6. Note that 
although substantial energy efficiency upgrades 
are added to a HUD-compliant home to get 
to the ENERGY STAR standard, it is not 
until a slightly more robust standard is ap-
plied at an additional marginal cost that there 
is a substantial drop-off in energy usage (and 
thus energy cost). The reason this occurs in 
the High Performance Home is due to the fact 
that a threshold of building shell performance 
has been reached that results in the ability to 
substitute a traditional heating system with a 
much more efficient heat pump system.

There are several important pieces of infor-
mation to be gleaned from the comparisons 
outlined by the tables comparing the Sterling 
Two-Bedroom and Davis Homes. The Sterling 
Two-Bedroom is 702 square feet in size.  It is 
projected to cost approximately $78,000 with 
an annual energy cost of $2,108. The Davis 
home is 1050 square feet in size. It is projected 
to cost approximately $77,000 with an annual 
energy cost of $1,002.  If the Sterling Two Bed-
room were built to the same high performance 
standard as the Davis home its purchase price 
would be approximately $99,000.  However 
its annual projected energy cost would only 
be $889.  The principal reason for the lower 
energy cost is that it is only 67% as large as the 
Davis home.  

Based on the analysis above comparing two 
very energy efficient designs, the Davis home 
is projected to be more cost effective, that is, 
roughly the same purchase price, larger floor 
space and lower annual energy cost. For that 
reason, much of the focus of the remainder of 
this report is on the Davis home and what it 
would take to produce that home and make 
it affordable to lower income Vermonters. 
Nevertheless, the Sterling Two-Bedroom and 
other Irene Cottage designs represent attrac-
tive energy efficient alternatives and although 
they are currently designed to the Vermont 
ENERGY STAR Version 3 standard they could 
be built to the high performance standard. 
These designs  are definitely worth pursuing as 
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COMPARISON

HUD Compliant Home
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Without Subsidy

Purchase Price $44,600 $76,800
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Interest Rate 8% 8%
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residents and the availability of older homes 
that may not even meet HUD standards 
for $18,000 or less, a public subsidy may be 
necessary if the High Performance Home is to 
be attractive to potential buyers. Because the 
energy costs of the High Performance Home 
are so low, however, an up front subsidy of 
only $1,554 (plus a 20% downpayment from the 
buyer) would result in the owners of HUD-
compliant and High Performance Homes of 
the same size having equal monthly housing 
costs but with a variation in the breakdown 
of those costs between mortgage and energy 
payments. 

Table 9 projects monthly housing and en-
ergy cost over time, again comparing the HUD 
compliant and the High Performance Home. 
In the case of the High Performance Home, 
because a large portion of the cost is a fixed 
mortgage payment, the line remains relative 
flat over time while the line for the HUD com-
pliant home rises steeply as the cost of energy 
increases. In fact, even without a public sub-
sidy, the owner of a High Performance Home 
will be in a better position than the owner of 
a HUD compliant home within less than two 
years, assuming that the cost of energy escalates 

5% annually. With public subsidy, the owner of 
the High Performance Home would be better 
off financially within the first year. Therefore, 
finding the means and subsidy to pilot a num-
ber of high performance homes seems to make 
sense.

OTHER CONSIDERATIONS
Vermont’s Comprehensive Energy Plan

While mobile homes are not specifically 
mentioned in Vermont’s Comprehensive 
Energy Plan (CEP), the opportunity exists for 
the Mobile Home Working Group to create 
standards for mobile homes that fit within 
the CEP goals, thereby contributing to meet-
ing Vermont’s overall energy goals. The long 
term approach emphasizes these high energy 
standards as well as life cycle costs as reflected 
in both the High Performance Home standard 
and the Irene Cottages. 

Implications for Disaster Resiliency
Mobile homes throughout the state were 

disproportionately affected by Tropical Storm 
Irene in 2011; they comprise 7.2% of the state’s 
housing stock yet 15% of the residences dam-
aged in the state were mobile homes (Baker, 

table 9

River Run Manor Mobile Home Park in Berlin, following spring flooding in May 20111. 
Photo Kelly Hamshaw, University of Vermont Department of Community Development & 
Applied Economics
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Hamshaw, Hamshaw, & Woodward). Disaster 
resilience is an important criterion in evaluat-
ing future mobile home designs. 

The Vermont Mobile Home Park Research 
Collaborative at the University of Vermont and 
the CVOEO Mobile Home Program received 
a grant in 2010 from the U.S. Department of 
Agriculture to study mobile home parks in Ver-
mont and their current vulnerability to various 
hazards and to develop strategies to improve 
disaster planning and preparedness. Their 
initial work has identified three ways in which 
mobile homes are vulnerable to disasters: 
the site of the mobile home, certain physical 
characteristics of the home itself (such as fuel 
tank security, foundation or tie down struc-
ture, energy efficiency and age of the home); 
and the socioeconomic status of mobile home 
park residents (which increases the difficulty of 
preparing and recovering from disasters). They 
are planning stakeholder meetings and resident 
trainings to increase resilience for mobile home 
parks.

In considering modified designs for the 
current mobile home, all of the designs under 
consideration incorporate physical characteris-
tics that improve their structural resilience. All 
of the designs are more energy efficient than 
most of the current, older mobile homes 
throughout the state, which means that homes 
will stay warmer for a longer period of time if 
power is lost. Each of the homes can be placed 
on a permanent foundation, slab or be secured 
to the ground using an anchor system pre-
venting shifting during a flood or high wind 
event. Each design allows for the installation of 
smoke detectors and CO2 detectors as well as 
properly securing and covering fuel tanks. 

DESIGN CONCLUSIONS
A new HUD compliant manufactured 

home, especially an ENERGY STAR version, is 
an  improvement over the older mobile homes 
that still exist throughout the state. Neverthe-
less, the research shows that there are designs 
for manufactured housing that achieve a much 

higher standard of energy efficiency than what 
is routinely being manufactured by the large 
manufactured housing producers and available 
from dealers. 

The purchase price of a High Performance 
Home is 72% higher than a comparable HUD 
compliant home but the annual energy cost 
is 71% lower. Assuming that the price of fuel 
will continue to rise at 5% annually, within two 
years a buyer would be better off financially 
with a higher performance home even if s/he 
has a mortgage on that home and purchased 
it without public subsidy. For that reason it 
makes sense to focus on building homes that 
meet the high performance standard with a 
goal of achieving a scale that will bring down 
the initial cost. Although the cost may be too 
high for many households who live in Ver-
mont’s mobile home parks, it is significantly 
cheaper than a stick-built single family home 
or an affordable apartment built with low-    
income housing tax credit equity as well as 
other state and federal sources of subsidy.

The purchase price of the various energy 
efficient models examined is roughly the same 
yet the operating cost is significantly lower 
for a home that meets the high performance 
standard. In addition, models such as the Irene 
Cottages are worth pursuing as well because 
they present a physically attractive alternative 
to the conventional manufactured housing 
design that is compact and energy efficient.

Building to the High Performance Home 
Tier would essentially meet the long-term 
priorities set forth by the Design Commit-
tee of the Working Group – focusing first on 
energy efficiency followed by affordability & 
appreciation, reproduction, and marketability. 
Because there is essentially no difference in the 
estimated purchase price of the High Perfor-
mance Home vs. the national ENERGY STAR 
and Vermont ENERGY STAR homes yet the 
fuel savings are much greater it makes sense to 
focus on a model that meets the High Perfor-
mance Home Tier.
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In 1973, the federal government passed the 
National Mobile Home Construction and 
Safety Act, found at 42 USC § 5401 et seq.20 

  In the interest of establishing uniform stan-
dards for mobile home construction, that act 
gave the Department of Housing and Urban 
Development (HUD) exclusive authority 

I.   Introduction
This committee requested research address-

ing two primary questions regarding mobile 
home replacement in Vermont. First, whether 
replacing mobile homes with alternative, per-
manent structures would endanger preexisting19 

non-conforming mobile home parks’ protected 
status, as these are among the densest forms 
of affordable housing in Vermont. Second, 
assuming that replacements may be permanent 
structures, whether a legal framework exists 
for resolving disputes where a homeowner 
has an absolute real property interest in the 
improvement, but only a leasehold interest in 
the supporting land. Finally, the committee 
asked whether and what type of the changes to 

LEGAL

the law would be necessary to facilitate these 
replacements.  

The following summarizes the research 
and its findings. The second part discusses the 
relevant federal state and local laws governing 
mobile homes and mobile home parks in Ver-
mont. The third part applies this framework to 
the questions outlined above and makes rec-
ommendations, where applicable. The fourth 
part briefly concludes this analysis. Where it 
references Vermont case law, this summary 
cites the case that is either most recent or most 
relevant regarding a particular legal rule, trend, 
or the issue of mobile home replacement. 

II.   The current legal framework for Mobile Homes in Vermont

to establish those standards. It preempts all 
“standard(s) regarding the construction or 
safety applicable to the same aspect of perfor-
mance of for [manufactured housing] which 
is not identical to the Federal manufactured 
home construction and safety standard.”21  Ad-
ditionally, federal standards contain “preemp-

A.  Federalism and State and Local Regulatory Authority

19.    This will be the only use of the term “preexisting” to qualify “non-conformity” in this report. It simply means that the 
non-conformity was in place before a municipality passed the particular zoning regulation making it a non-conformity.  In other 
words, when a non-conforming feature or use of a parcel began, it conformed to the land use regulations in place at that 
time. The use of the qualifier “preexisting” is prevalent in the case law, while 24 VSA 117 and many town ordinances speak to 
“non-conformities” more generally. Ultimately they describe the same thing: a use or feature that at one time conformed with 
the local land use law, but no longer does so. Since many mobile home parks in Vermont predate the advent of zoning in many 
communities, they are preexisting non-conforming uses. While the term “preexisting” has been eliminated, readers should 
keep in mind that the rules and trends outlined in this report apply to non-conformities which at one time conformed to local 
ordinances.  
20.   42 USC § 5401. In 1980, Congress amended the language, replacing “mobile home” with “manufactured home,” but the 
definition remained effectively the same. Despite the change in federal law, I will continue to refer to “mobile homes” as the 
federal definition is included in Vermont’s definition of “mobile home.” 
21.   Id. at 5403(d).
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tive energy conservation standards.”22 Still, 
states and local government retain the “right 
to establish standards for . . . stabilizing and 
support systems . . . the foundations on which 
manufactured homes . . . are installed, and the 
right to enforce . . . such standards” so long as 
they are  “consistent with the purposes of [fed-
eral law] and . . . the design of the manufac-
turer.”23 States that choose not to establish and 
enforce their own standards remain subject to 
HUD’s model standards, which are enforced 
by HUD in that state. 

Vermont’s mobile home park regulations, 
codified at 10 VSA § 6201 et seq, define “mo-

B.  Laws Affecting Mobile Homes in Vermont
      1.   The law of non-conforming use.

bile homes” in compliance with federal law.24 

 The state has not chosen to develop its own 
installation  standards; HUD retains an 
inspection and enforcement program  within 
Vermont State laws allow municipalities to be 
the final arbiters of land use decisions, includ-
ing the placement and infrastructure of mobile 
home parks.25  Thus, a discussion of the law of 
non-conforming use in this state is warranted 
to lay the groundwork for the issue of mobile 
home replacement. 

“One of the primary goals of zoning is to gradu-
ally eliminate nonconforming uses because ‘they 
are inconsistent with the purpose of developing 
use-consistent areas in communities.’”26 Ver-
mont’s land use statute authorizes municipali-
ties to:

(1) Specify a time period that shall 
constitute abandonment or discon-
tinuance of that nonconforming use 
. . . ; (2) Specify the extent to which, 
and circumstances under which, a 
nonconformity may be maintained 

22.   Id. at 5403(g)(1). 
23.   Id. at 5403(d). 
24.   Compare id. at 5402: “manufactured home” with 10 VSA 6201(1). 
25.   Although the purpose of Vermont’s land use law is to promote planning and smart development in the state, a municipal-         
         ity’s decision to adopt of zoning bylaws is ultimately a voluntary one. Nonetheless, Vermont’s mobile home law contains   
         minimum habitability requirements, and state Agencies have regulatory oversight over water, septic and electrical sys  
         tems, so parks in municipalities that lack zoning would still be subject to those standards and regulations. 
26.    In re Casella Waste Mgmt., 175 VT 335 at 338, (2003) (Quoting In re Gregoire, 170 Vt. 556 at 559, (1999) (mem.)).
27.    24 VSA § 4412(7)(A)).
28.    Id.
29.    In re Miserocchi, 170 Vt. 320, 324, (2000).
 

or repaired; (3) Specify the extent 
to which, and circumstances under 
which, a nonconformity may change 
or expand;  (4) Regulate relocation or 
enlargement of a structure containing 

a nonconforming use; (5) Specify the 
circumstances in which a nonconfor-
mity that is destroyed may be rebuilt; 
and (6) Specify other appropriate cir-
cumstances in which a nonconformity 
must comply with the bylaws.27 

 
Vermont law does not mandate any specific 

method for dealing with these issues, other 
than requiring a six- month minimum in cases 
of abandonment.28   As a result, courts pri-
marily base their decisions upon the relevant 
municipal bylaws’ rules addressing non-confor-
mities.29  Courts look first to the bylaws’ plain 
language, augmented by other peripheral docu-
ments (such as the town plan and the state 
laws) to resolve ambiguities, and apply those to 
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the facts at issue.30  If an ambiguity cannot be 
overcome or results in a significant contradic-
tion, courts will, by default, find in favor of 
the landowner.31  In cases where there is little to 
no ambiguity, courts will defer to the munici-
pal decision-maker, so long as its decision is 
rationally related to the plain meaning of its 
bylaws.32 The narrow exception is circumstanc-
es where the landowner and the municipality 
happen to be on the same side, arguing to 
uphold a municipal interpretation and decision 
which the court finds irrational.   

While some towns categorically regulate 
“non-conformities” or “non-conforming uses”, 
others have chosen to distinguish between 
non-conforming uses and non-conforming 
structures.33   Where distinguished, a non-con-
forming use describes a non-conformity affect-
ing a parcel as a whole, while a non-complying 
structure describes a non-conformity unique 
to a particular structure on that parcel.34  If 
distinguished in the bylaws, courts will analyze 
a landowner’s change of use under both legal 
regimes, where applicable.35

Whether a court will permit a change or ex-
pansion of a non-conforming use is a fact- and 
bylaw-dependent question. Generally, chang-
ing a non-conforming use into a permitted use 
is tolerated. Changing a non-conforming use 
to a different non-conforming use or replac-
ing one non-complying structure with an-

other may also be permitted, if allowed in the 
bylaws.36  Even expansion of a non-conforming 
use or non-complying structure is permissible 
if allowed in the bylaws.37   

   2.  Mobile Homes’ protected status. 

A mobile home park is defined in 10 VSA 
§ 6201(2) as “any parcel of land under single or 
common ownership or control which contains, 
or is designed, laid out, or adapted to accom-
modate, more than two mobile homes.”38 Many 
mobile home parks in the state are preexisting, 
non-conforming uses: their creation predated 
local zoning ordinances and their placement, 
in some respect, does not conform to current 
bylaws. While non-conformity can take many 
forms, mobile home parks’ density of develop-
ment typically results in problems with lot size, 
setback, and open space requirements. 

The state includes mobile homes as a pro-
tected form of affordable housing and prohibits 
town bylaws that “have the effect of excluding” 
either mobile homes39 or mobile home parks.40    
Additionally, mobile home parks that are non-
conforming uses are afforded some additional 
protections:  non-conforming mobile home 
parks are treated as single lots under the law.41    
This treatment means that abandonment of 
individual lots or replacement of individual 
mobile homes will not affect the grandfathered 
status of the non-conforming park as a whole.42      

30.   In re Vermont National Bank, 157 Vt. 306, at 312(1991), see also, In re Pierce Subdivision, 184 Vt. 365 at 370 (2008).
31.   In re Miserocchi, supra note 10, at 324, (2000).
32.   Id.
33.   In Re Stowe Highlands, 164 Vt. 272, at 280, (1995). 
34.   Id. 
35.   In re Appeal of Wesco, Inc., 180 Vt. 520 (2006) (Mem.)
36.   Most often these cases involve non-complying structures or pre-existing small lots and, typically, setback requirements.  
        In re Miserocchi, supra note 10, at 324, (2000). In re Tenny, VT Envt’l Ct., Dock. No. 217-11-04 Vtec, (2005), available at  
        www.vermontjudiciary.org. 
37.   See Casella Waste, supra note 7 at 339. The court held that expansion of a non-conforming use onto an after acquired  
        parcel fine if the zoning bylaws allow for such an expansion and the ZA approves it. This is not the same as an “as of  
        right” ambulatory non-conforming use of the adjacent property. 
38.   10 VSA § 6201(2).
39.   The non-discrimination provisions protecting affordable housing  in 24 VSA § 4412(1)(B) include not only “mobile homes”, 
         but also “manufactured housing” and “prefabricated housing”. 
40.    24 VSA § 4412(1)(B) & (C). 
41.    Id. at 4412(7)(B)). 
42.   10 VSA § 6204(e).
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Still, state laws allow municipalities to adopt 
bylaws that provide stricter mobile home 
regulations, so long as they are consistent with 
other Vermont laws (i.e. they are not exclusion-
ary).43  As a result, replacement mobile homes 
in non-conforming parks may be individually 
subject to a variance or conditional permitting 
process, even though the park itself retains its 
grandfathered status. Thus, while the state has 
taken steps to protect current mobile home 
infrastructure, local municipal bylaws can 
significantly impact the scope of these protec-
tions. 

      3.  Survey of Municipal Bylaws.  

This research surveyed the current zoning 
bylaws of eight Vermont municipalities known 
to have a number of mobile home parks:  
Vergennes, Hinesburg, Brattleboro, Starksboro, 
Derby, Milton, Middlebury, and Westminster. 
Of those, about half regulate mobile homes 
and mobile home parks more extensively than 
the state law: Derby44, Hinesburg45, Milton46, 

and Starksboro.47  Brattleboro48, Milton and 
Westminster49 incorporate the state mobile 
home law as the town’s standard. Middlebury 
and Vergennes, by either choosing not to adopt 
rules regulating mobile home parks or by 
adopting a partial set of rules, implicitly rely 

upon the state’s mobile home law.50

While municipal bylaws regulating mobile 
home parks differ in specifics, three general 
trends are apparent. The first is the adoption 
of a minimum parcel size for a mobile home 
park, which is typically included in the defini-
tion, rather than as a regulatory characteristic.51 

The second is subjecting individual mobile 
home replacement that exceeds the original 
footprint to conditional permit review.52  Third, 
new mobile home parks are typically treated as 
a form of  Planned Unit Development (PUD) 
or a subdivision.53  Finally, in their recent town 
plans some municipalities, Middlebury, Starks-
boro, and Hinesburg in particular, made com-
mitments to developing high-quality, efficient 
and affordable housing options for mobile 
home park residents. 

4.  Mobile Home parks and land tenure.

The typical arrangement in a mobile home 
park is one where the park owner retains title 
to the land and leases it to the mobile home 
owner on an annual basis. Traditionally, 
mobile homes are a form of personal property, 
though under current Vermont law, mobile 
homes may become real property once they 
are “attached” to land.54  The legal relationship 
between the park owner and the home owner 

43.   10 VSA § 6204(a). 
44.   TOWN OF DERBY ZONING BYLAWS, § 707 (Apr. 16, 2012). 
45.   TOWN OF HINESBURG ZONING REGULATIONS, § 5.19 (Oct. 17, 2011).
46.   TOWN OF MILTON ZONING ORDINANCE, Art. 10, § 1010, (June 6, 2011). Milton has added a two acre minimum size to  
         it’s definition of “mobile home park” but otherwise incorporates the language from the state law. 
47.   TOWN OF STARKSBORO ZONING REGULATIONS, § 2.11 (Jun. 16, 2006). At the time this research was conducted, the  
         town was in the midst of revising its zoning regulations, but any proposed revisions were unavailable. 
48.   TOWN OF BRATTLEBORO ZONING ORDINANCE, § 5600 (November, 28, 2009).  
49.   TOWN OF WESTMINSTER ZONING ORDINANCE, § 430(B) (March 30, 2010). 
50.   See, e.g. City of Rutland v. Keiffer, 124 Vt. 357 at 360 (1964).
51.   See, e.g.STARKSBORO ZONING REGULATIONS at § 2.11.2 and HINESBURG ZONING REGULATIONS at § 5.19.2(3) 
(which contains the following caveat: “In granting such approval the Board shall not modify the mobile home lot line setback 
standards by more than 50% and shall ensure that the expansion does not encroach upon any public or private right-of-way”) 
but see DERBY ZONING BYLAWS at § 708 (Utilizing a standard permitting process for replacement units in non-complying 
mobile home parks that requires the most basic infrastructure and setback requirements, and also allows for individual non-
conforming use review for such replacements and accessory buildings that cannot meet the basic requirements).
52.   See, e.g. HINESBURG ZONING REGULATIONS, at § 5.19. 
53.   See, e.g. STARKSBORO ZONING REGULATIONS, at § 2.11.3.
54.   9 VSA §§ 2601 and 2603¬–2604, especially §§ 2601(d), 2603(b) & (d) and 2604(a), (2012). 
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is not a typical landlord-tenant relationship.55 

As such, Vermont’s mobile home law provides 
a legal framework outlining parties’  rights and 
responsibilities, differentiating from regular 
landlord-tenant law where necessary.56 Import-
antly, however, since these laws apply to 
“mobile homes” as defined in the statutes, they 
would not apply to a mobile home replace-
ment that does not meet that definition. 

Vermont has a number of alternative legal 
frameworks that similarly divide an absolute 
real property interest between an improve-
ment and the supporting land. Vermont’s 
Condominuim Ownership Act covers arrange-
ments where an individual homeowner obtains 
a fee interest in an apartment or “site” and an 
undivided interest in the “common areas and 
facilities” which, practically speaking, include 
everything besides the apartment or “site”.57  
These “common areas” are controlled and 
maintained by a resident association, which, 
in accordance with its bylaws, may charge 
monthly or annual fees for any upkeep or 
general costs.58 Vermont’s recently amended 
Uniform Common Interest Community Act 
includes condominiums but provides a broader 
framework that incorporates circumstances 
where the “unit owner” shares in expenses, but 
may not have an undivided ownership inter-
est in the common areas.59  Through housing 
cooperatives, residents maintain ownership 
of an otherwise-leased property by forming a 
controlling corporation.60  Finally, long-term 
leasehold and limited-equity agreements 

between community land trusts and affordable 
housing residents provide yet another means 
that a homeowner and other entity can divide 
a traditional fee-simple interest.61 

  Thus, legal alternatives to the traditional mo-
bile home lease agreement exist and can pro-
vide a framework to the change in relationship 
between “home owner” and “lot owner” once 
a mobile home is replaced with a permanent 
structure. While it may seem a conundrum 
for a homeowner to possess an absolute real 
property interest in a permanent improvement 
while leasing the land from another individual 
or entity, it is not a new legal question. As 
already mentioned, numerous legal paradigms 
exist to balance similar sorts of interests in the 
residential market. Moreover, a well-written 
contract can provide all of the same legal pro-
tections found in the state mobile home law. 
Ultimately, then, the question becomes one of 
contract modification between the homeowner 
and the lot owner, as many of these paradigms 
could apply, depending on the circumstances.

III.  General Observations and   
         Recommendations.

Perhaps the most important feature of 
mobile home parks is the very one that renders 
them non-conformities: density. Mobile home 
parks provide an already existing high density 
development infrastructure within lower den-
sity zones. Where a loss to their grandfathered 
status means conformity to lower density 
requirements, mobile home parks become a 

55.   An obvious difference are the respective rights of the home owner and the park owner to remove and order the removal  
        of the mobile home from the property. See id, at §§ 6237 and 6248–49 (Providing rules for evictions and  for sales of  
        abandoned mobile homes, respectively).
56.   10 VSA §§ 6236–6266.
57.   Condominium Ownership Act, 27 VSA § 1301 et. seq. (2011). 
58.   Id. at §§ 1302, 1304–1310. 
59.   Uniform Common Interest Ownership Act, 27A VSA § 1-101 at §§ 1-103(7) & (8), (as amended 2012). 
60.   Cooperative Housing Ownership Act, 11 VSA §§ 1581–1610 (2012).
61.   See Libby, James M., Memorandum: Legal Separation of Interests in Land and Buildings in Vermont, VT HOUSING AND  
        CONSERVATION BD. (October 31, 2003) (Arguing that Vermont law allows for the separate ownership interests so long  
        as they are clearly the interests of the parties.);  Fairbrother v. Adams, 135 Vt. 428 (1977) (Holding that a deed’s convey 
        ance of fishing and hunting rights on the property surrounding that of the deed was clear and unambiguous, and the rights  
        conveyed were exclusive, alienable and assignable.).  
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less practical means of providing affordable 
housing. This is of particular concern in a state 
where affordable housing needs currently out-
number opportunities. Thus, it is important to 
find a legal means to protect mobile home park 
density while providing an option for residents 
to replace older structures with newer, more 
efficient ones.   

Vermont’s courts have not spoken directly 
to the issue of whether the replacement of 
mobile homes with more permanent dwell-
ings would undermine non-conforming 
mobile home parks’ grandfathered status. If 
one considers the plain meaning of the state’s 
definition of “mobile home park” it appears 
that so long as the development contains the 
infrastructure to support at least three “mo-
bile homes,” it does not matter what form of 
housing exists within the park boundaries. It 
appears that mobile homes can be replaced 
with even “stick-built” structures on a home-
by-home basis without endangering a non-con-
forming parcel’s grandfathered status, so long 
as the that parcel retains sufficient infrastruc-
ture required by statute.  

Even so, courts will examine the specific 
circumstances rather than general classifica-
tions when determining whether a change of 
use has occurred.62  This would be problematic 
if a court holds that replacements changed 
the character of the park enough to constitute 
a change of use or a “discontinuance” of the 
non-conforming use. Once the parcel ceases 
to be a mobile home park, it may effectively 
“ban” mobile homes from its vicinity, poten-
tially triggering the affordable housing provi-
sions in 24 VSA 4412.63  Still, mobile homes 
are one of three specific types of protected 

affordable housing, alongside “manufactured 
housing” and “prefabricated housing.” Thus, if 
replacements fit into either of those categories, 
they may still meet the policy goal of protect-
ing and encouraging affordable housing, even 
as one form, mobile homes, may cease to exist 
in that particular development. Therefore, the 
most problematic result may be that once the 
parcel is no longer protected as anon-conform-
ing use, it may be subject to the lower density 
provisions of its surrounding zone. 

While mobile home replacement appears to 
comply with current law, the structure of land 
use law in Vermont means there is no “one 
size fits all” method. Thus, several important 
caveats apply to any replacement project. First 
and foremost, more restrictive town bylaws 
must be heeded, even if that ultimately limits 
design and efficiency. Second, replacement can-
not have effect of “banning” mobile homes or 
replacing them out of existence; a mobile home 
should remain one of the options for replace-
ment. Third, while individual replacements are 
feasible in the short term, once replacements 
hit a “critical mass,” the ambiguities in the 
current law may be difficult to overcome and 
should be resolved prior to that point. 

Ultimately, to avoid these problems in the 
long term, the state should consider making 
statutory changes. One simple solution would 
be to revise the definition of  “mobile home 
park” found at 10 VSA §6201(B), to include 
developments that no longer contain mobile 
homes. Another would be to add qualify-
ing language to 24 VSA 4412(7)(B), explicitly 
protecting non-conforming mobile home parks 
which no longer contain mobile homes.64  An 
even more thorough solution would be to 

62.   Baxter v. City of Preston, 768 P2d. 1340, 1342 (Id. 1989). 
63.   Importantly, however, mobile homes are one of three specific types of housing protected as affordable housing, alongside  
        “manufactured housing” and ‘prefabricated housing.” Thus, if replacements fit into either of those categories, they may still  
        meet the policy goal of protecting and encouraging affordable housing, even if one form, mobile homes may cease to  
        exist in that particular development. 
64.   These changes should only protect housing that is equally affordable, otherwise they would undermine a primary function  
         of the parks. 



27  

provide an avenue for non-conforming mobile 
home parks to be converted into some sort of 
permissive use. 

In all likelihood, this avenue would be 
some sort of land use tool that provides density 
and setback flexibility within the zone underly-
ing the non-conforming mobile home park. It 
could take a number of possible forms, so long 
as it permits the level of density already con-
tained in an applicable mobile home park. If 
one considers that many municipalities already 
treat mobile home parks as PUDs, an obvi-
ous solution would be create a form of “high 
density” PUD that permits density at these 
levels in specific circumstances. This tool must 
also balance the risk of being so specific as to 
rise to the level of “spot zoning” and so general 
as to effectively undermine the density limits 
in a particular zone. An example of an effective 
balancing mechanism, used primarily in the 
state of Washington, is “cottage zoning.”

Cottage zoning is a tool that ties residential 
development density to the square footage of 
the structures being developed. It does this by 
providing three universal limitations: a “foot-
print limitation,” an overall “square footage 
limitation” and a “building area limitation.”65   
This allows these structures to be built as infill 
and accessory buildings on sufficiently large 
lots within the zone without subdividing the 
lots.66   Ordinances also permit higher density 

cottage “clusters” and  mixed developments, 
usually capping cluster size and total units per 
development.67  Other versions provide for a 
density allowance that is inversely proportional 
to the footprint of structures.68  Finally, while a 
hard numerical cap on cottages may translate 
more directly to smaller mobile home parks, an 
inversely proportional density allowance may 
be more apt to fit larger mobile home parks. 

Many cottage zoning bylaws also protect 
current structures within the boundaries of a 
proposed cottage development, further in-
corporating cottages into prior development 
patterns.69  Typically, already existing single-
family homes are allowed to remain, though 
they are treated as one of the allowable units of 
that particular development.70  Thereafter, each 
is treated as a non-conformity within that de-
velopment, and thus subject to any limitations 
on expansion or alteration.71  A cottage zoning 
framework, then, would allow the rezoning 
of a whole mobile home park lot as a permit-
ted use, while still ostensibly “protecting” 
individual mobile homes. As a tradeoff, each 
mobile home would become subject to review 
as a non-conformity.72 If conversions happen 
to be limited to a single area of a larger park, it 
may be possible to subdivide the larger parcel 
into a non-conforming mobile home park and 
a permitted cluster-cottage development.73 

65.    Neimczyk, Ken, et al. Cottage Zoning Subcommittee, City of Lebanon Planning Comm’n, Draft Cottage Zoning and            
         Bungalow Ordinance at §§ 507.5 and 507.7 and Appendix (2009). (hereafter Lebanon Draft Ordinance). Lebanon’s   
         proposed cottage and bungalow zoning bylaw attaches a minimum 3000 s/f “building area requirement” to cottages –  
         defined as residences having no more than 1000 total s/f and a 750 s/f footprint. 
66.   Id. at §§ 507.5–507.6.
67.   Id. at § 507.7
68.   City of Kirkland Planning Commission, Kirkland Zoning Code § 113.25 (WA, 2009).  For instance, if the development is to  
         be comprised of structures with no more than 1000 s/f footprints, the development can be 150% of that of the underlying  
         zone; if no more than 750 s/f, then 200% of the underlying zone’s density.
69.    See, e.g. Lebanon Draft Ordinance at §508. 
70.     Id. at § 507.7(E). 
71.     Id. 
72.     If one considers how “whole lot” grandfathering is limited by stricter local bylaws, as per 24 VSA § 4412(7)(B), such a  
          structure may not be any different than the one already in place in towns with extensive bylaws. 
73.     Alternatively, if the municipality allows for multiple uses on a single lot, such a subdivision may not be necessary. Wesco  
          supra note 32 at 521–22.
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   While the legislature could amend 24 VSA 
117, adding cottage zoning or a similarly 
limited high-density form of PUD, towns are 
permitted to use “any other regulatory tools or 
methods not specifically listed” in the act, so 
long as they are not in conflict with Vermont 
law.74  Thus, an alternative solution would be to 
create model bylaws for municipalities to adopt 
and modify to their particular needs. Assuming 
this “bottom-up” approach is more favorable, 
communities should modify their bylaws with 
care, as cottage zoning bylaws could amount 
to “spot zoning” if it applies only to particular 
parcels.  

  
IV.  Conclusion

Based on the above research, mobile home 
replacement does not appear to endanger the 
grandfathered status of mobile home parks. It 
is also unlikely to be subject to extensive review 
by a municipal decision maker so long as it 
remains within the original footprint of the 
replaced mobile home and otherwise complies 
with local bylaws.  Even so, some ambigui-
ties exist within Vermont law, which could be 
interpreted in a manner that negatively impacts 
such replacement. Extending the legal protec-
tions of non-conforming mobile home parks 
to parks with large numbers of replacements is 
feasible at either the state or local level, though 

a broad amendment to state law would be 
more effective. An alternative, high-density 
zoning option, such as cottage zoning, allow-
ing these non-conformities to be re-zoned as 
conforming uses, presents a tidier long-term 
solution to these ambiguities. Finally, Vermont 
law contains alternatives addressing home and 
lot-owners’ respective interests in cases where 
the home is a permanent structure sited on 
leased land.

In closing, it may beneficial for the state to 
consider re-activating a mobile home com-
mission to focus on resolving the long term 
issues of mobile home replacement created 
by ambiguities in the current law. Addition-
ally, it should study the feasibility of cottage 
zoning, or some other tool, and draft a model 
implementation bylaw, should that become a 
preferred option. Lastly, as municipal prefer-
ences and bylaws vary across the state, the 
commission should serve as a clearinghouse 
to inform and guide interested municipalities. 
Municipalities are authorized to adopt regula-
tory tools beyond the specific ones described in 
the state land use law.75  Thus, nothing prevents 
a bottom-up approach to the introduction of 
new land use tools, with a commission serving 
an advisory role to be sure that these new tools 
stay true to the spirit of land use in Vermont.

74.   24 VSA § 4410
75.   24 VSA 4401. 
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Traditional mortgage financing is gener-
ally not available for mobile homes, and some 
mobile homes cannot be financed due to the 
age, lack of foundation structure or location in 
a park. This limitation creates another obstacle 
for affordable, energy-efficient replacement 
homes. Some of the reasons for the lack of 
availability for financing is the absence of a sec-
ondary market to sell these loans and the fact 
that mobile homes are considered a depreciat-
ing asset. Also, it can be difficult to secure an 
interest in a mobile home. In many parts of the 
country, mobile home loans are treated like car 
loans. In Vermont, they can be secured as real 
property with a mortgage, but this is a recent 
improvement. 

Most mobile home loans are high cost (in-
terest rates of 7% to 15%, compared to current 
rates of 3-4% for stick built homes) and require 
a large down payment (15%-35% cash up front). 
Lenders treat them as high-risk loans, are hesi-
tant to offer them, and have tighter standards, 
higher fees, and stricter underwriting criteria 
for these products. Many mobile home buyers 
resort to seller financing which is unregulated 
and can be structured in a predatory way (high 
cost, short term, and extreme consequences if 
the buyer misses a payment).

Champlain Housing Trust has recently 
established a second mortgage program to 
help replace older mobile homes with newer 
(national) ENERGY STAR (for manufactured 
housing) rated homes. This program hopes to 
mitigate some of the major barriers to financ-
ing for manufactured home owners. The 
features of the program are as follows: 

Affordability – CHT’s loans are structured 
as deferred loans written at 0% interest. This 

FINANCING

means that borrowers need smaller first mort-
gage loan amounts, which results in smaller 
monthly payments than they would have if the 
full price was financed. The second mortgage 
is due upon sale, transfer, or refinance of the 
property, or can be assumed by the next home 
buyer which means that the loan will either 
be repaid from a portion of the equity in the 
home, or will be used to assist another eligible 
household purchase the home.

Home Buyer Education – Pre-purchase 
education and counseling are required for ap-
plicants to help them better understand credit, 
financing and other aspects of home owner-
ship. This is a proven tool that reduces the risk 
of foreclosure among traditional home buyers, 
and will help home owners to be more aware 
of their finances and the types of financing 
available to them.

Collateral – Pre-installed homes must be 
model year 1997 or newer with an ENERGY 
STAR rating, and replacement homes must be 
new, ENERGY STAR rated models. Homes 
model year 2010 and newer qualify for greater 
loan amounts than older homes, which cre-
ates an incentive for home buyers to purchase 
new homes rather than settling for older, less 
efficient homes. All homes must be installed 
according to HUD and/or FEMA guidelines 
standards to promote the durability of the 
homes. Single-wide and double-wide homes 
are eligible.

Loan-to-value – Total financing between 
the first and second mortgage can be for up 
to 100% of the home value whereas other 
products are limited to 65-85% due to lack of 
private mortgage insurance options and lower 
risk tolerance. 
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Borrower contribution - Borrowers will be 
expected to contribute at least 5% of the trans-
action costs from personal funds. These funds 
may be used to pay for closing costs, site costs, 
property inspections, or other expenses related 
to the transaction. This investment is meant 
to help borrowers to “buy in” to the home and 
assume some of the risk of the purchase.

Location- Homes can be located on owned 
land, in non-profit and privately-owned parks 
in an attempt to meet the needs of the greatest 
number of home owners.

The program that the Champlain Hous-
ing Trust has developed is an important step 
towards enabling purchasers of manufactured 
housing to buy newer more energy efficient 
homes. However, it is currently a program that 
provides a soft second mortgage and is unable 

The Resident Outreach/Social Aware-
ness Committee was created to balance the 
technical and environmental goals of this 
project with the desires of potential homebuy-
ers. Committee members developed a list of 
potential sites where pilot homes could be built 
as well as an outline for future meetings with 
potential buyers. The goals of this committee 
are to create vehicles to engage residents in the 
process and identify willing communities and 
residents for pilot projects.

It is anticipated that the CVOEO Mobile 
Home Project, as well as its partners at the 
University of Vt. Community Development & 
Applied Economics Program, will play a lead-
ership role in bringing together residents for a 
structured conversation to get their reactions 
to the idea of replacing existing homes with 
a super-energy efficient model and focusing 
on marketing. Additional goals of the meet-
ings would be to discuss with residents the up 
front and operating costs of the various options 

along with the potential for long-term appre-
ciation as well as get a sense of park culture and 
how that might change if manufactured hous-
ing is installed in a mobile home park occupied 
largely by older mobile homes. Considerable 
work will also have to be done around buyer 
willingness to take on a mortgage for a more 
energy efficient home when they often can 
acquire a cheap, albeit energy inefficient, home 
for less than $20,000.

The Committee developed a list of specific 
questions or meeting topics including:  (1)  
likes and dislikes about the designs, (2) reac-
tion to moving the park in a more sustain-
able direction, and (3) are residents willing to 
pay more for an energy efficient home, that 
is invest more initially for future savings and 
comfort?

At the time of this writing, outreach to 
potential homebuyers and mobile home park 
residents has not been undertaken in any sig-
nificant way.

to tackle some of the financing barriers men-
tioned above – higher interest rate than a con-
ventional mortgage for a stick built home, high 
downpayment requirements, and reluctance of 
many conventional mortgage lenders to make 
loans for manufactured housing, especially if 
the housing is going to be located on lease land 
in a mobile home park. If primary mortgage 
financing were available at rates and terms 
similar to those available to most homeowners 
it would greatly improve the affordability of 
a new energy efficient home. The difficulty in 
obtaining financing leaves many buyers with 
no other option than to purchase an inexpen-
sive, often extremely energy inefficient home 
that they can afford either with savings or 
through seller or other, sometimes predatory, 
financing.

RESIDENT OUTREACH
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Changing the paradigm for the delivery 
of affordable manufactured housing that can 
fit on a pad in a mobile home park presents 
numerous challenges – for the prospective 
purchasers, municipalities, manufacturers, and 
funders and financing entities. This report out-
lines many of them, which can be summarized 
as follows.

Perhaps the major challenge in replacing 
older mobile homes with super energy efficient 
manufactured housing is the difference in the 
cost of a HUD certified replacement home 
vs. a home identified in this report as a high 
performance home. The reality is that many 
households who live in Vermont’s mobile 
home parks have extremely low incomes. 
A 2011 survey of residents of nine Vermont 
mobile home parks undertaken by researchers 
from the University of Vermont’s Community 
Development and Applied Economics Program 
indicated that 85% of the respondents reported 
household income below 80% of HUD median 
and 22% reported incomes below 30% of HUD 
median, the low and extremely low income 
categories, respectively. Furthermore, the 
median price of a mobile home without land 
was $18,000 in 2012 with some households 
able to purchase an older, used home for as 
little as $10,000. The price of a new manufac-
tured home that meets the HUD standards 
is approximately $45,000 but the estimated 
cost of a high performance home is $77,000. 
(By comparison, the cost of a new apartment 
funded with the low income housing tax credit 
usually exceeds $200,000.)  This is in part 

because a high performance home would be 
custom built. If there is a desire to pilot the 
high performance home with the hope of gain-
ing acceptance a significant public subsidy may 
be necessary. 

Another challenge will be getting pro-
spective buyers to accept an alternative super 
energy efficient model home. Not only is such 
a home significantly more expensive than a 
home that meets the HUD standard but most 
people are reluctant to be the first to try some-
thing new. Even households who could afford 
the high performance home may prefer to 
spend their money on other things. Anecdotal 
evidence from non-profit housing provid-
ers in Vermont as well as Next Step Homes 
indicates that in general buyers are much more 
interested in finding a low cost, easily available 
home than an energy efficient model. This may 
change as the price of energy continues to rise.

A third challenge is the lack of affordable 
financing for manufactured home purchases. 
The Champlain Housing Trust (CHT) has 
developed a financing program that couples a 
“soft” second mortgage, repaid upon sale, with 
first mortgage financing from a bank or credit 
union. The financing terms from the primary 
lender have a higher interest rate and shorter 
term than one could obtain from a bank for 
a conventional dwelling, primarily because 
of the risk involved in financing property on 
leased land. Lowering the interest rate is a very 
powerful tool to increase affordability, far more 
powerful than subsidizing the down payment. 
There is an unmet need in Vermont for first 

PART III:  CONCLUSIONS

 BARRIERS & CHALLENGES
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mortgage financing at favorable rates and terms 
for manufactured homes in mobile home 
parks. 

Local zoning may present challenges as 
well, as discussed in the legal section of this re-
port. Although it appears that state law allows 
the replacement of mobile homes with more 
permanent manufactured housing in a mobile 
home park without the loss of the characteriza-
tion as a mobile home park, local zoning and 
bylaw interpretation may raise obstacles to this 
approach. 

Perhaps the most daunting challenge of all 
is changing the market to create a demand so 
manufactured home producers can produce re-
placement homes at a scale that doesn’t require 
a custom build which significantly increases the 
cost. Conversations with producers of manu-
factured housing in Vermont and New Hamp-
shire indicate an interest in producing a more 
energy efficient model. However, because such 

production facilities are set up to produce mul-
tiple versions of the same product, manufactur-
ers need to be assured of sufficient demand for 
a super energy efficient product before they can 
produce such a home efficiently and therefore 
at the lowest possible cost. Long-term, this is 
an important barrier to overcome. One of the 
attractive features of purchasing a mobile home 
for many homebuyers is that it is easy, similar 
to buying a car. That is, they can go to a dealer, 
look at the various models, make a decision 
and have it delivered to their site. Until a high 
performance super energy efficient home is one 
of the choices that that buyer has when they 
visit a dealer’s lot marketing and public accep-
tance will be very challenging.
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 CONCLUSIONS & POLICY IMPLICATIONS

This project has confirmed the difficult 
situation in which many mobile home park 
residents find themselves. Almost half of the 
stock of Vermont’s mobile or manufactured 
homes is more than 25 years old, an age at 
which many of these homes have depreciated 
considerably, both physically and as an eco-
nomic investment. Twenty-two percent of the 
stock was manufactured prior to 1976 when 
HUD established its standards for manufac-
tured housing. Some of this housing is now so 
deteriorated that it is beyond reasonable repair, 
presenting significant challenges both for the 
homeowners and the owners of the mobile 
home parks in which these homes are located. 
Many owners or potential owners of manu-
factured housing in parks have extremely low 
incomes, with 41% having a household income 
below 50% of area median (the U.S. Dept. of 
Housing & Urban Development’s definition 
of very low income). The availability of older, 
energy inefficient but inexpensive used homes 
provides such households with a low cost way 
to become homeowners, often without a mort-
gage. It also saddles them with high energy 
bills and a depreciating, deteriorating asset that 
is often very hot in the summer and cold in the 
winter.

The adoption of HUD standards in 1976 
was an important milestone in improving the 
quality of manufactured housing. If every pre-
1976 home in the state could be replaced by 
a home that meets the HUD standards, that 
would be a major accomplishment, improving 
the quality and energy efficiency of the manu-
factured housing sector. Nevertheless, a HUD 
certified home leaves much to be desired in 
terms of energy efficiency, even those homes 

that are rated ENERGY STAR for manufac-
tured housing, not even meeting Vermont’s 
RBES standards let alone a higher standard 
such as Vermont ENERGY STAR Version 3. 
The owner of a  new two-bedroom HUD certi-
fied home is projected to spend over $3,000 
annually on energy, an expense that is virtually 
guaranteed to escalate over time consuming 
a greater and greater portion of household 
income. 

This project has demonstrated the impor-
tance of coming up with energy efficient alter-
natives to conventional manufactured housing. 
It has also demonstrated that it is theoretically 
possible to design a home that fits the foot-
print of a conventional manufactured home 
yet uses only 29% of the amount of energy that 
a conventional home of the same size does. 
However, the purchase price of such a home 
is projected to be $77,000 plus transportation 
and set-up cost. Thus, the tradeoff is between 
initial up-front purchase price of a home and 
operating cost over time. 

A considerable amount of time was spent 
evaluating several different designs of energy 
efficient homes, some of which meet standards 
that are in between the HUD compliant and 
high performance home. Although the energy 
savings in some of the other designs evalu-
ated are significant when compared to a new 
HUD certified home they are not as great as 
the anticipated savings in a high performance 
home yet the purchase price is comparable 
if not greater. For that reason, it was decided 
that focusing on the high performance home 
makes sense, but that other, very energy ef-
fiiceint models such as the Irene Cottages may 
be worth pursuing as well. Conversations with 
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manufactured housing producers in Vermont 
and New Hampshire indicate that there is in-
terest in offering a more energy efficient alter-
native to their conventional product. However, 
because market demand has not been demon-
strated, such manufacturers have no incentive 
to produce such a product on their own.

Unfortunately, although production of a 
high performance home is technically feasible, 
a purchase price of $77,000 would render it be-
yond the reach of many potential buyers who 
may seek to purchase and place a home in a 
mobile home park in Vermont. There are a few 
possible ways to lower the cost – (1) subsidy 
of the purchase price through a deferred loan 
secure by second mortgage that is either trans-
ferred to the subsequent buyer or repaid upon 

resale, (2) mortgage financing for manufac-
tured housing on leased land that is similar in 
rate and term to financing that is available to 
purchasers of stick-built homes, or (3) produc-
ing a  market demand for so such homes that is 
sufficient to interest manufactures to add them 
to their product line and produce them in suf-
ficient quantity that the price will come down. 
The first option is the most feasible in the short 
term and would enable a small pilot project to 
go forward in which high performance homes 
could be produced, sold and evaluated over 
time for energy consumption.

during cold weather to prevent frozen pipes. 
Many of the homes lost in Tropical Storm 

Irene were mobile homes. Those homeowners  
need replacement home options.

This Manufactured Housing Innovation 
Project has begun to change the conversation 
about what is possible. It represents the first 
of many steps to try to influence the manufac-
tured housing market, beginning in Vermont. 
Producers of manufactured homes have no 
incentive to change on their own because a 
market for more energy efficient options has 
not been demonstrated. A couple of local pro-
ducers are interested and willing to build such 
homes but without a sizable demand for such 
a product a custom build would be necessary 
and  the efficiency in production, and there-
fore much of the favorable price differential 
would be lost. For that reason, it is important 
to undertake a small pilot project to demon-
strate whether or not providing a super energy 
efficient option makes sense, can be produced, 
marketed, and sold. The Vermont Housing & 

In spite of the identified challenges, the 
Working Group was united in its belief in the 
importance of moving towards project imple-
mentation. The reasons for doing so include 
the following:

The reality of climate change necessitates a 
reduction in consumption of fossil fuels. The 
mobile home/manufactured housing sec-
tor is one in which significant savings can be 
achieved.

If the State of Vermont is to meet its 2020 
goals set forth in the Comprehensive Energy 
Plan addressing the mobile home/manufac-
tured housing sector is essential.

Many older mobile homes are in desperate 
condition, that is, beyond repair. These homes 
are “aging out” and will have to be replaced by 
something; having an energy efficient replace-
ment option is important.

Energy consumption is a major issue for 
many occupants of mobile homes or manufac-
tured housing. This affects both comfort and 
cost of living and creates problems when occu-
pants run the water in their homes constantly 

 MOVING FORWARD/NEXT STEPS
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Conservation Board recently voted to dedicate 
$200,000 towards this effort.

Next steps in each of the four areas identi-
fied by this project are as follows.

Legal - Work with the Vermont Legislature 
to clarify Title 10, Ch. 153, the State’s Mobile 
Home Law, to affirm that the replacement 
of an existing mobile home or manufactured 
home with a super-energy efficient home must 
be allowed in mobile home parks.

Resident Outreach - Produce a brochure and 
other marketing materials designed to solicit 
interest in high performance homes.

Conduct outreach to mobile home park 
residents (those affected by Tropical Storm 
Irene and others) to identify households that 
might be interested in purchasing a high per-
formance home.

Initiate the conversation about how one’s 
housing dollar is spent and the advantages of 
spending less on fuel even if it means spending 
more on mortgage payments.

Financing
Identify funding sources for additional 

subsidy, in addition to $200,000 awarded by 
the Vermont Housing & Conservation Board, 
to facilitate the construction and purchase of 
ten pilot high performance homes.

Work to identify or create sources of favor-
able financing for purchasers of energy efficient 
manufactured housing.

Design - Obtain philanthropic resources to 
build one or two model high performance 
homes. Beginning with a model home(s) 
would enable the manufacturer and consul-
tants to identify problems and correct them. 
In addition, such homes could be moved by 
trailer to various locations throughout the state 
so that potential purchasers could see them.

Undertake a pilot project in which ten high 
performance homes that meet the standard 
would be built with public subsidy and subsidy 
from private philanthropy. 

Measure, during at least a two year period, 
energy consumption in the pilot homes, as well 
as consumption in conventional HUD certi-
fied homes and Irene Cottages.

If the pilot is successful, work to expand it 
to build more homes and thereby achieve an 
economy of scale.
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APPENDICES

LOCATIONS OF VERMONT MOBILE HOME PARKS

1 - 2 PARKS

3 - 5 PARKS

6 - 8 PARKS

9 - 11 PARKS

REGISTERED PARKS 
BY COUNTY
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EXISTING ENERGY STANDARDS
Tables 10a and 10b on the next pages com-

pare building component performance metrics 
for five energy performance standards. A brief 
description of these standards follows. The 
standards below are listed in order of least to 
most rigorous (left to right on the table).

Energy Standards 
HUD Energy Standard: Officially contained 

as part of Federal Statute 24CFR 3280 – Manu-
factured Home Construction and Safety Stan-
dards. This is a federal standard administered 
by HUD and applicable as a base standard for 
all manufactured housing built in the U.S.

Vermont Residential Building Energy Stan-
dards (RBES): The official base standard for 
non-commercial rehabilitation and new con-
struction of residential housing in the State of 
Vermont. Referred to simply as “RBES” or the 
Residential Building Energy Code, the code 
was substantially updated in 2011 to incorpo-
rate Vermont amendments related to the 2009 
update of the International Energy Conserva-
tion Code (2009 IECC). Although the code 
is applicable to manufactured housing and 
site built manufactured housing components, 
traditional mobile homes on a fixed chassis are 
explicitly exempt from code requirements.

Vermont Energy Code Plus: This program 
and standard is administered by the state’s en-
ergy efficiency providers that represents a level 
of efficiency between RBES and Vermont EN-
ERGY STAR Homes. The standard is designed 
for builders and developers wishing to transi-
tion to Energy Star. Technical assistance and 
incentives are provided as part of the program.

Vermont ENERGY STAR Homes: Ver-
mont ENERGY STAR Homes is the flagship 
standard for new construction in the state of 
Vermont. ENERGY STAR homes incorporate 
building details that ensure superior energy ef-
ficiency, durability and health. Homes achiev-
ing ENERGY STAR requirements receive a 
nationally recognized EPA ENERGY STAR for 
Homes label and are consistent with the cur-
rent federal ENERGY STAR version 3 require-
ments, which form the basis of the Vermont 
ENERGY STAR standard. As with Vermont 
Energy Code Plus, the Vermont ENERGY 
STAR Homes program is administered at no 
cost to the enrollee with a full complement of 
technical assistance and incentives provided by 
Efficiency Vermont and the state’s other energy 
efficiency service providers.

High Performance Home: The High Per-
formance Home standard provides a standard 
with the goal of achieving maximum build-
ing efficiency and performance at a level far 
above other energy standards. Developed by 
Efficiency Vermont and inspired by “Passive 
House” standards of energy performance, the 
depth of thermal measures, air sealing, and 
controlled ventilation incorporated as part of 
this standard results in a dramatic reduction 
in the energy load required to heat and cool a 
building. The resulting fuel savings represents 
a dramatic departure from previous energy ef-
ficiency design protocols and goals.
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EFFICIENCY VERMONT RNC TIER COMPARISON

table 10a

EFFICIENCY VERMONT RNC TIER COMPARISON 

! ! Residential New Construction Service Basic Requirement: 
Meet or exceed all Vermont Energy Code Plus requirements !

Category! HUD Code 
Uoverall – 0.079!

Energy Code 
Uoverall – 0.067!

Energy Code Plus-
BRONZE 
Uoverall – 0.067          !

Vermont ENERGY 
STAR Homes- 
SILVER 
Uoverall – 0.058!

High Performance 
Home Pilot- GOLD 
Uoverall – 0.032!

Max. Window U factor 
NFRC!

U-0.35! U-0.32! U-0.32! U-0.32! U-0.19!

Max. Door U-Value! NA! U-0.32! U-0.32! U-0.32! U-0.25!

Minimum Insulation Grade! Grade III! Grade III! Grade II! Grade I! Grade I!

Minimum Ceiling R-Value 
(flat)!

R-22! R-49! R-49! R-49! R-80!

Minimum Ceiling R- value  
(sloped)!

R-22! R-49! R-49! R-49! R-60!

Minimum Wall R Value 
(Above Grade and Band 
Joist)!

R-19! R-20! R-20! R-20! R-40!

Minimum Wall R Value 
(Below Grade and 
Crawlspace Walls)!

R-19! R-20! R-20! R-20! R-30!

Minimum Exposed Floor 
R-value!

R-11! R-30! R-30! R-30! R-40!

Slab edge  

Under Heated Slab!

NA! R-15 

R-15!

R-15 

R-15!

R-15 

R-15!

R-30  (Footing: >R-8) 
R-30 (Unheated as 
well)!

Air leakage! NA! < 5 ACH50! < 4 ACH50! < 3 ACH50! < 1 ACH50!

Heating and cooling 
configuration!

! One 
programmable 
thermostat 

Ducts insulated 
to level of 
adjacent spaces 

Duct Leakage 
Limits –See limits 
listed in Code 

Pipe Insulation of 
R-3 Req’d!

Meets RBES 

 

 

If ducted system is used, 
ducts must be inside 
conditioned space !

Meets ENERGY 
STAR HVAC 
Checklist 
Requirements 

 

If ducted system is 
used, ducts must be 
inside conditioned 
space !

Shell designed to 
significantly reduce 
heat loads; discuss 
with HVAC contractor 
and EVT Energy 
Consultant  

If ducted system is 
used, ducts must be 
inside conditioned 
space !

Heating & Cooling 
Equipment!

Meets Federal 
minimum 
standard!

Meets Federal 
minimum 
standard!

ENERGY STAR or 
equivalent!

ENERGY STAR or 
equivalent!

ENERGY STAR or 
equivalent* 

*Boilers must achieve 
minimum 94% AFUE!

Duct Insulation and 
Leakage!

Insulation >/= R4  

Leakage - 80% 
static pressure in 
supply ducts 
when compared 
to furnace casing!

Insulation >/= R8 
in attics and 
>/=R6 other 
unconditioned 
spaces 

Outdoor Duct 
Leakage - </=6 
cfm25 per 100sf 
of floor area!

Insulation – ducts not 
allowed outside the 
envelope 

Outdoor Duct Leakage - 
</=6 cfm25 per 100sf of 
floor area!

Insulation – ducts not 
allowed outside the 
envelope 

Total Duct Leakage – 
</=6 cfm25 per 100sf 
floor area 

Outdoor Duct 
Leakage - </=4 
cfm25 per 100sf of 
floor area!

Insulation – ducts not 
allowed outside the 
envelope 

Total Duct Leakage – 
</=6 cfm25 per 100sf 
floor area 

Outdoor Duct 
Leakage - </=4 
cfm25 per 100sf of 
floor area!
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Ventilation! Local – Baths 
with 50cfm 
intermittent 
 
Kitchens with 
100cfm 
intermittent 
 
Whole house - 
minimum 
capacity of 0.035 
ft3/min/ft2 of 
interior floor 
space 

!

Local – Baths 
with 50cfm 
intermittent and 
20cfm continuous 

Whole house – 
See Capacity 
Chart!

Meets RBES ! Meets ASHRAE 62.2! Meets ASHRAE 62.2 
or Passive House 

Whole house 
ventilation (bath and 
kitchen) 

Balanced with 
recovery efficiency 
80% or better !

Water Heating Equipment! Meets Federal 
minimum 
standard!

Meets Federal 
minimum 
standard!

Meets Federal minimum 
standard!

Meets Federal 
minimum standard!

ENERGY STAR or 
equivalent 
 
Recommend 
Drainwater Heat 
Recovery 

!

Lighting! NA! 50% ENERGY 
STAR Qualified 
Fixtures and/or 
Bulbs  

!

50% ENERGY STAR 
Qualified Fixtures and/or 
Bulbs  

!

80% ENERGY STAR 
Qualified Fixtures 
and/or Bulbs  

!

95% ENERGY STAR 
Qualified Fixtures 
and/or Bulbs  

!

Appliances  

(Refrigerator, Dishwasher, 
Clothes Washer)!

NA! NA! ENERGY STAR! ENERGY STAR! Refrigerator: CEE 
Tier 3  

Dishwasher, 
standard: CEE Tier 2  

Dishwasher, 
compact: CEE Tier 1                  
Clothes washers 
Tier 3!

Water Management/ 

Durability!

NA! NA! No requirement, but 
recommend ENERGY 
STAR Water Managed 
Construction Checklist for 
Guidance !

Meets ENERGY 
STAR Water 
Managed 
Construction 
Checklist!

No requirement, but 
recommend 
ENERGY STAR 
Water Managed 
Construction 
Checklist for 
Guidance!

HERS Index! ~104! ~91! <75! Meet or exceed 
ENERGY STAR 
HERS Index 
threshold (varies by 
project)!

No Threshold  

(most projects 
meeting prescriptive 
requirements above 
achieve +/- HERS 40)!

 

EFFICIENCY VERMONT RNC TIER COMPARISON 

! ! Residential New Construction Service Basic Requirement: 
Meet or exceed all Vermont Energy Code Plus requirements !

Category! HUD Code 
Uoverall – 0.079!

Energy Code 
Uoverall – 0.067!

Energy Code Plus-
BRONZE 
Uoverall – 0.067          !

Vermont ENERGY 
STAR Homes- 
SILVER 
Uoverall – 0.058!

High Performance 
Home Pilot- GOLD 
Uoverall – 0.032!

Max. Window U factor 
NFRC!

U-0.35! U-0.32! U-0.32! U-0.32! U-0.19!

Max. Door U-Value! NA! U-0.32! U-0.32! U-0.32! U-0.25!

Minimum Insulation Grade! Grade III! Grade III! Grade II! Grade I! Grade I!

Minimum Ceiling R-Value 
(flat)!

R-22! R-49! R-49! R-49! R-80!

Minimum Ceiling R- value  
(sloped)!

R-22! R-49! R-49! R-49! R-60!

Minimum Wall R Value 
(Above Grade and Band 
Joist)!

R-19! R-20! R-20! R-20! R-40!

Minimum Wall R Value 
(Below Grade and 
Crawlspace Walls)!

R-19! R-20! R-20! R-20! R-30!

Minimum Exposed Floor 
R-value!

R-11! R-30! R-30! R-30! R-40!

Slab edge  

Under Heated Slab!

NA! R-15 

R-15!

R-15 

R-15!

R-15 

R-15!

R-30  (Footing: >R-8) 
R-30 (Unheated as 
well)!

Air leakage! NA! < 5 ACH50! < 4 ACH50! < 3 ACH50! < 1 ACH50!

table 10b
The ENERGY STAR v3 standard for Manufactured Housing requires an air leakage rate of </= 7 ACH50 
as opposed to the National ENERGY STAR v3 standard for Homes which requires </= 4 ACH50. The more 
stringent air leakage standard was used in this comparison.
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Agora Development - Custom modular homes 
that are scalable and range in affordability. 
Homes are typically 80% manufactured in 
factory, which allows for a quicker completion 
time than typical site built home. Once factory 
construction is complete a company contrac-
tor works with local builders to finish on site 
construction. Agora has two completed proj-
ects, one in Ithaca, New York and the other in 
Northampton, Massachusetts. President, Toby 
Millman is willing to work with VHCB and 
the design committee to develop homes that fit 
with long-term efficiency standards. The prod-
uct as is does not fit the standard mobile home 

RESOURCES RELATED TO MANUFACTURED HOUSING
Vermont Comprehensive Energy Pla•	 n, http://www.vtenergyplan.vermont.gov
HUD Financing Manufactured Home•	 s             
http://portal.hud.gov/hudportal/HUD?src=/program_offices/housing/sfh/title/repair 
CVOEO Mobile Home Projec•	 t

       http://www.cvoeo.org/htm/housing/mobilehome/mobile_home.html 
Affordable Heat - Regulatory Assistance Projec•	 t 

       www.raponline.org/document/download/id/4439 
Vermont Agency of Commerce and Community Development - Mobile Home Parks Progra•	 m 

       http://accd.vermont.gov/strong_communities/housing/mobile_home_parks 
Statewide Flood Resources for Residents, Businesses, Non-Profits, Farms and Town•	 s

      http://www.vtfloodresponse.org/Portals/0/Uploads/Documents/Flood-Resources-Updated-         
      July2012.pdf

Vermont Community Foundation - Irene Recovery Work for Mobile Home Resident•	 s 
       http://www.vtfloodresponse.org/IreneFunds/TheMobileHomeProgram/tabid/193/Default.aspx

CVOEO - Mobile Home Energy Efficiency Do-it-Yourself Reade•	 r 
       http://www.cvoeo.org/downloads/housing/mhp/MH_Energy_Efficiency_Reader.pdf

“•	 Home Energy Assistance for Low-Income Occupants of Manufactured Homes,” Govern   
ment Accountability Office, (GAO) Oct. 2012  http://www.gao.gov/products/D02859
“Mobilizing Energy Efficiency in the Manufactured Housing Sector,” American Council for   •	
an Energy Efficient Economy (ACEEE), July 2012; http://www.aceee.org/research-report/a124
 •	 “Preserving Affordable Manufactured Home Communities in Rural America:  A Case       
 Study,” Housing Assistance Council, Feb. 2011; http://www.ruralhome.org/storage/documents/
rcbi_manufactured.pdf
 “A Window into Park Life:  finding from a Resident Survey of Nine Mobile Home Park    •	
Communities in Vermont,” Daniel Baker, Kelly Hamshaw, Corey Beach, published in the      
Journal of Rural and Community Development, 2011.
“Design Book of Irene Cottage Homes, An Innovative Approach to Housing for Vermonters,” •	
Upper Valley Housing Coalition, 2012  http://www.vhcb.org/temppdfs/Irene-houses.pdf

lot and was not evaluated under the short-term 
approach for such purposes. 

Shattuck Hill Homes [Bob Hansen, Rural 
Edge] 

GoLogic Homes [Architecture and Construc-
tion Collaborative, Alan Gibson & Matthew    
O’Malia] 

iHouse [Clayton Homes] 
Glidehouse [Blu Homes] 
Porch House [Lake|Flato] 
Farmworker Housing Pilot Project [Mithun] 
Santa Monica Mobile Home Park [Marmol 

Radziner Prefab & Clayton Homes] 

Designs Used as Precedents for Research but Not Analyzed


