
   58 East State Street, Montpelier VT 05602 
   Telephone: 802-828-3250  www.vhcb.org 
  

           
 
 

Vermont Manufactured Housing Innovation Project (MHIP)
 Pilot Project Progress Report, January 2014

Introduction
Manufactured homes (also known as mobile homes) fill an important need for affordable housing in rural areas.  In the
summer of 2012, with the encouragement and financial backing of the High Meadows Fund, the Vermont Housing &
Conservation Board assembled a group of interested parties into a working group to explore the challenge of providing
cost-effective, energy efficient alternatives to traditional mobile homes.  That work resulted in a report published in March
2013 (http://www.vhcb.org/temppdfs/manufactured_housing_innovation_project-sm.pdf).  Implementing the
recommendations of the working group, the Manufactured Housing Innovation Project (MHIP) is undertaking the
construction of ten high performance and energy-efficient mobile homes to be placed in non-profit owned mobile home
parks or covenant restricted land throughout the state of Vermont.  The project is funded through the Vermont Housing
and Conservation Board (VHCB), The High Meadows Fund, and other philanthropic and public sources.  The home
designs are the result of collaboration between a number building experts including Steve Davis, the builder; Chet Pasho,
high performance building consultant; Peter Schneider, energy consultant with Efficiency Vermont; and Pill-Maharam
Architects.  The CVOEO Mobile Home Project and the University of Vermont’s Department of Community Development
& Applied Economics solicited design input through interviews and a focus group with current mobile home residents .

This project arose out of the dual need to respond to the loss of homes in 2011 due to Tropical Storm Irene and increase
the supply of quality affordable housing in Vermont.    Though mobile homes represent only 7% of Vermont’s housing
stock, they comprised 15% of the homes damaged by Irene.

Background
Used mobile homes can be purchased for under $20,000, but the problems that accompany their purchase may include
poor quality building materials, high monthly energy costs, extensive and persistent maintenance, and a lack of affordable
financing options.  For many lower- income Vermonters mobile homes remain the most affordable homeownership
opportunity available.  State and national studies indicate that approximately 40% of mobile home households have
incomes below 50% of area median income, making homes priced above approximately $25,000 out of reach for many
households.

With an estimated purchase price range of $45,000 - $60,000, the current design of a brand-new, HUD certified,
“ENERGY STAR” mobile home would not satisfy Vermont’s more stringent Energy Star standards or RBES (Residential



Building Efficiency Standards).  Because of poor energy efficiency even in newer models, mobile home dwellers pay as
much as 66% more in energy costs than occupants of stick built homes.  This represents a significant monthly cost to
homeowners that can  negate any saving derived from the low purchase price and, in fact, may cost the homeowner more
over time.

Project Objectives and Anticipated Outcomes
The pilot project is constructing ten high performance 66’ – 70’ single-wide mobile homes to be placed in non-profit
mobile home parks or covenant restricted lots throughout the state of Vermont.  The first model home is placed at the
construction facility in Wilder, Vermont for interested parties to tour.

The MHIP employs advanced energy-efficiency technology to minimize the homeowner’s monthly energy costs.
Modeling undertaken by Efficiency Vermont suggests that one of these High Performance Homes will use 29% of the
energy consumed in a traditional mobile home. Over time, as energy costs increase, the monthly housing cost for the high
performance home stays relatively flat while the cost of the traditional mobile home escalates significantly. In addition,
durable, well-constructed components will reduce future maintenance needs and should result in the homes holding their
value instead of depreciating over time.

We initially expected that, including appliances and on-site hook-ups, the high performance homes could be constructed
for approximately $80,000. (with additional foundation/site and delivery costs depending on site and location). In
constructing the pilots we have learned that the unit construction cost is closer to $100,000.  The first four homes were
sold at the $80,000 price, lowered by a subsidy of $30,000 from VHCB and several philanthropic funders in addition to
low income tax credit deferred loans for qualified buyers.  The remaining six are being sold for $90,000 with a $35,000
VHCB/philanthropic subsidy plus the tax credit subsidy.  The purpose of the subsidies during the pilot was to bring the
price more in line with prior market research goals which recommended a target price to buyer of $30,000 or less to
attract lower-income “early adopters” in non-profit owned mobile home parks to the High Performance concept.

Continuing to move forward with these designs reduces reliance on non-renewable energy and provides for a low-cost
housing option consistent with VHCB’s commitment to both conservation and affordable housing.  The use of durable,
well-made and non-toxic components during construction will reduce operating costs over the lifetime of the home.
Production of these homes has the potential to provide a new model that stresses quality, efficiency, and energy
conservation and results in long-term energy savings and stable monthly costs over time.

This pilot 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 durable, healthy and energy efficient options.

 Pilot Project Update as of January, 2014

Sales
As of January 2014, five of the Ten Pilot units have been sold and four have been delivered to sites in the field, including
the demonstration model at the new VERMOD (construction partner) production site in Wilder. One unit each has been
delivered to Mobile Home Park Buyers in Vergennes, Starksboro and Hardwick. An additional Addison County Mobile
Home Park replacement unit is currently under production. Likely pending sales of remaining Pilot units include two
buyers in Brattleboro, one in Wilder, one in Bennington and one to be utilized as farm labor housing in Colchester. In
addition one “market rate” unit has been sold outside the Pilot program to an individual on private land.

Anticipated financing, creditworthiness of potential buyers and wariness associated with the fact this product is something
new in the marketplace  have all contributed to a challenged sales environment. It was anticipated at the beginning of the
Pilot Project that the substantial subsidy provided would mitigate these issues by bringing the end cost to the user below



that of an equivalent HUD Mobile home. In some sense this has happened but not to the extent envisioned. However, that
the project partners believe there is a much larger potential set of buyers that may be attracted once customers experience
the units’ energy performance, comfort, and quality of construction.  Owners now occupy two of the four completed units
and their satisfaction level to date has been high. The team will continue to monitor customer satisfaction as Pilot units
become occupied. This feedback will be a key driver for future design modifications and marketing approaches moving
forward (See: Marketing High Performance Units Post Pilot below).

Cost of Production and Manufacturing Lessons Learned
As the program entered production and completed the first unit in the Fall of 2012 it became clear that the pricing target
of $80,000 was too aggressive and that the unit would likely need to be priced at slightly more than $100,000 per unit for
the business model to be viable. Since the Pilot Program already had contracts for four units at $79,600 each those
contracts were honored by VERMOD and a price increase of just under $10,000 was agreed to for the remaining six Pilot
units ($89,300). This would put VERMOD in a position where they were at least breaking even on production without
covering portions of capital investment, overhead, owner salary, margin etc. Cost increases were largely due to higher
than expected hard construction labor and material costs.  Additionally, construction required the purchase of a more
advanced delivery trailer and 8 mobile car jacks, for unanticipated equipment costs totaling over $100,000.

The production process is continuing to be refined in order to maximize efficiency and minimize cost while maintaining
commitment to quality.  Training staff in high performance building has been another consideration as the project is
moving forward. VERMOD is in the process of hiring a lead carpenter to run the build crews on the floor so company
principals can focus on further advancing the production process and company systems.

Even in the higher price range of $100,000, this High Performance Manufactured Home makes financial sense in the long
term. In the chart below a $55,000 traditional mobile home with financing at 8% for 20 years with 10% down is compared
to a high performance unit with photovoltaics ($106,319) and without photovoltaics ($100,000) with financing at 6% for
20 years with 10% down.

Unit Delivery Methodology and Site Preparation Update
Another evolving aspect of the project involved the nature of the home foundation options and setting the home on the
sites. At the outset of the program it was anticipated that we would not have to crane set with every unit, however, that
provide to be incorrect. The units are not able to maneuver on site with the trailer alone, so they require the use of a crane.
This will add some cost to every delivery depending on the size of the crane required. As far as foundation options the
program has evolved in favor of recommending a frost protected slab foundation over both a pier set option and the frost
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wall option. This cost of approx. $6,500 would be a modest cost increase from a pier set foundation (approx. $3,500) and
a similar cost savings from a frost wall foundation (approx. $10,000).

Mechanical System Evolution
With a goal of net zero energy for all mobile home replacement units, the project team designed an electrical HVAC and
hot water system where the energy demand could be offset by a small solar electric array.  The initial mechanical design
relied on a heat pump water heater and heat recovery ventilation system with an exhaust air heat pump as the primary
HVAC system.  An inline electric resistance duct heater was installed for supplementary heat during the coldest part of
the year.

Monitoring the energy usage in the demonstration unit and the first mobile home replacement in Otter Creek Mobile
Home Park showed the electric resistance duct heater was running more than anticipated.  The goal of achieving net zero
energy would be difficult to achieve with this additional energy usage.  As a result, the duct heater has been replaced by a
ductless air-to-air source heat pump also known as a mini split.  This has already proven to reduce energy usage while not
compromising comfort.  As the project moves forward, the team will continue to explore other electric HVAC and hot
water approaches in an effort to simplify, reduce the cost of and shrink the size of the mechanical systems.  Later this
winter, the team anticipates testing a compact unit from Denmark that combines ventilation, domestic hot water
production and supplementary heating and cooling in one unit that is less expensive and smaller than our current system.
In addition the project team has begun working with local HVAC contractors to provide training on these systems.

Marketing High Performance Units Post-Pilot
Project partners are currently reviewing options for an analysis of the potential market for high performance homes, with
an emphasis on cottage designs and replacement manufactured homes.

Particular aspects of the research and plan will include:
Define full range of market segmentation;
Define challenges and opportunities associated with each market segment as well as statewide geographically
specific opportunities;
Identify potential financial barriers to penetration of each market segment;
Define the optimal “messaging” approach within each market segment in order to move the project forward;
Identify other potential barriers to market penetration and approaches to address those barriers.

We will look to the marketing analysis to identify barriers that may require further analysis to overcome.

Additionally, the project partners plan to create a team that will explore financial instruments for the manufactured home,
such as a lease-purchase arrangement that could help overcome the upfront sticker price of the home.

The current project management team includes the Vermont Housing and Conservation Board, Efficiency Vermont, the
Upper Valley Housing Coalition, The University of Vermont Dept. of Community Development and Applied Economics
CVOEO Mobile Home Project, the Vermont Department of Housing and Community Development, and the High
Meadows Fund.


