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considered essential to the object of this report.
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New homesin the United States are produced in avariety of different ways. Conventional site-
built construction has historically predominated, but factory built homes, especially
“manufactured homes” built under the preemptive Federal “HUD code,” also play avery
important role. Thisreport, for the first time, provides a comprehensive comparison of HUD-
code manufactured housing, conventional site-built homes and factory-built modular homes
along several important dimensions. The comparisons address industry structure, production
cost, characteristics of occupants and purchasers, unit designs and construction materials,
regulatory processes, code requirements, and buyer costs.

Many of the historical distinctions between manufactured homes and conventional homes have
been disappearing. During the 1990’ s, as HUD-code homes have become larger, multi-section
units have become more common than single-section units, and placements on private land have
outpaced placements on rented land. At the same time, site builders have slowly been shifting
away from construction of compact, relatively inexpensive entry-level homesin favor of larger
homes aimed at move-up buyers. However, very important differences still remain. For
example, conventional site builders continue to play a much greater rolein land and site
development than HUD-code producers, and the two groups market their homes to purchasersin
entirely different ways.

Based on the success and significant recent growth in the HUD-code sector, the report also
recommends strategies by which home builders can improve efficiency, reduce production costs
and play alarger role in delivering affordable homes to buyers of modest means. The future may
ultimately see amore creative blending of factory production technology with conventional
home building activities. Drawing on strengths and talents of both sectors offers a very potent
approach to improving affordability while meeting the needs of home buyers and the
communities where they live.

Xavier de Souza Briggs
Deputy Assistant Secretary for
Research, Evaluation, and
Monitoring






Executive Summary

The dramatic growth in the production of factory-built manufactured homes will have both short-
and long-term implications for the housing industry as awhole. This comparative study of three
main housing sectors—site-built housing, manufactured housing, and modular housing—details
the recent growth in the manufactured home market and identifies efficienciesin the
manufactured housing sector that can be applied to conventional site-built or modular home
construction.

The study begins with an overview of housing industry trends in production, market share, and
price. The characteristics of conventional, modular, and manufactured homes are described,
comparing the similarities and differences between them, including location and land tenure,
occupant characteristics, and design and material characteristics.

Historically, manufactured housing—often referred to as "HUD-Code" homes—have not
competed with site-built homes because of the substantial differences between the two types of
homes. Recent trends in the HUD-Code sector suggest increasing market overlap, particularly in
the entry-level affordable home market. Not only has the demand for manufactured homes more
than doubled from 1991 to 1996, but the units are larger, better equipped, and often look very
similar to conventional ranch style houses. Two-story HUD-Code homes are now being
developed and most new manufactured units are now being placed on privately owned land
rather than on rented sites. Additionally, HUD-Code and site-built producers are forming
partnerships that suggest industrywide changes may be underway.

While most producers of manufactured and modular housing focus on the construction of the
housing, site-built producers often address a multitude of other issues, including land
development, zoning, subdivision planning, provision of utilities and other infrastructure,
arrangement of financing, and marketing to consumers. These different approaches to business
are important to understand how the sectors will relate to one another in the future.

Regulatory systems among manufactured, modular, and site-built housing differ based on the
jurisdiction that oversees production. The report assesses the potential impact of code
differentiation on the costs of producing industrialized versus conventional housing. Site-built
and modular homes must conform to state and/or local Standards (HUD-Code). The HUD-Code
pre-empts all state and local codes that might otherwise apply to design and construction of
manufactured homes. The federal system for regulating manufactured housing appears to be
more efficient and less costly to administer than state and local systems for regulating site-built
and modular construction. The study details the regulations of unit construction for three housing
sectors. approval, design review, and inspection; land development, site-work, and installation;
building requirements; electrical requirements; plumbing requirements; and energy requirement.

Using three approaches, the study analyzes and compares the relative costs of site-built, modular,
and manufactured homes. A detailed analysis contracts the selling prices and production costs
between site-built homes and HUD-Code homes. Contributing factors to variances in selling
price and production cost include:

Factory production economies of scale and purchasing power of producers.



Presence or absence of land in the transaction.

Type of foundation systems.

Inclusion of design amenities such as garages and fireplaces.

Building materials used for floor, roof, and wall construction.

Regulatory systems and technical requirements for design and construction.

A cost comparison of the three types of housing finds that manufactured homes are less
expensive than the site-built or modular homes due to their lower square-foot production costs,
even after correction for magjor contributing factors including land, square footage, and
differences in foundation costs. Up-front costs and monthly payment estimates form the buyer's
perspective under several aternative scenarios are al'so used in the analysis.

The report concludes with a series of regulatory and technical recommendations and a separate
set of recommendations for site builders and production builders. The recommendations show
how conventional home builders can improve their operations, take advantage of new
opportunities, and learn from the experience of the manufactured homes sector as strategic
alliances and interactions between large site builders and large HUD-Code producers increase.
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CHAPTER 1

INTRODUCTION

During the decade of the 1990's, the United States has seen dramatic changes in the production
of single family homes. The decade began with the housing industry approaching a cyclical
trough that was reached in 1991 when single-family starts fell to alow of 840,000. As of 1996
starts had risen to 1,160,000 in a sustained period of recovery for the industry and strong growth
throughout the economy.

But conventiona site-built housing is only part of the story. An even more dramatic
development over the same period of time has been the growing production of industrialized
housing, most notably factory-built “manufactured homes’ that are produced under a federal
regulatory system and shipped throughout the U.S. Evolution in the manufactured housing or
“HUD-Code’ sector has been particularly rapid. There are many signs of this:

Shipments of HUD-Code homes more than doubled from 171,000 units in 1991 to over
363,000 unitsin 1996. Output per firm and per plant are at historical highs.

When HUD-Code and conventional homes are considered together, HUD-Code homes
constituted over 24 percent of U.S. total housing starts and almost 32 percent of all new
homes sold in the U.S. in 1996.

Prices of HUD-Code homes have risen but remain well below prices of new site-built
homes even after adjusting for house size, foundation and |ot costs.

HUD-Code homes are growing in floor area, double-section units are now more common
than single-section units, and the share of new units placed in rental communities is
declining.

HUD-Code homes are increasingly being placed on permanent foundations and financed
with 30-year mortgages rather than personal property loans.

Technological innovations have made it possible to integrate the chassis with the floor
system, and 2-story HUD-Code homes are now being built.

Large conventional home building firms are becoming active in the HUD-Code sector
through acquisitions or joint ventures.

These developments naturally raise questions about the underlying reasons for such strong
performance in the manufactured home sector. Those questions lead to others, such as the
potential for continuation of this trend, the longer-term significance of industrialization in new
home production and its relationship to the “affordable housing” market, and the future role of
conventional site-built construction and other types of factory-built housing within the overall
new home market. This comparative study of industrialized housing and conventional home
building was undertaken to improve understanding of recent developments in the manufactured
home market and to identify efficiencies in that sector that may find application to more
conventional forms of new home construction. Specifically, the study seeksto:
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Document and analyze the recent growth in industrialized housing,

Assess technical, market and institutional factors contributing to the growth of
industrialized housing, and

|dentify efficiencies that may be applicable to conventional site-built or modular
housing.

Thisreport draws on information gathered in a series of site visits and interviews with producers,
regulators and others involved in production of manufactured and modular housing; information
from avariety of site building firms; and review and analysis of existing published studies from
numerous sources. It incorporates the most recent data on industrialized housing from the U.S.
Bureau of the Census and the Manufactured Housing Institute (MHI) and presents extensive
anaysis of results from the 1995 American Housing Survey. Statistical data on housing
characteristics and building product usage from the NAHB Research Center’s annual survey of
new home construction practices and data from a similar Research Center survey of
manufactured housing producers are aso used to document characteristics of site-built and
HUD-Code homes.

The study is organized into seven chapters. Chapter 1 explains the purpose of the study.
Chapters 2 and 3 provide detailed information about the products, producers and purchasers of
each type of housing. Chapter 2 describes the overall structure of the site-built, HUD-Code and
modular sectors of the industry and documents recent production and price trends in Chapter 2.
Chapter 3 presents basic information about the stock of conventional and HUD-Code homes, the
owners, occupants and purchasers of each type of home, and the design features, amenities,
building products and materials that affect the cost and marketability of each type of home.

Manufactured housing is also regulated in a completely different way than site-built homes or
modular construction, and this can affect design, construction and cost in each sector. Chapters 4
and 5 deal with these issues. Chapter 4 describes the regulatory processes governing unit
construction, approvals and inspections, and land development, and Chapter 5 summarizes
important substantive differences between the technical requirements of the HUD-Code and the
prevailing model codes that apply to site-built and modular housing. Chapter 6 develops a
comparative analysis of housing costs for different configurations of site-built, modular and
HUD-Code homes, as well as comparisons of normalized costs of purchasing and monthly costs
of home ownership under avariety of assumptions about land tenure, financing and other factors.
Finally, Chapter 7 presents recommendations for all sectors of the industry intended to help
improve efficiency and take advantage in other ways of experience in the manufactured housing
sector. Appendix A and Appendix B present additional documentation to supplement the code
comparison of Chapter 5 and the cost cal culations of Chapter 6.



CHAPTER 2

OVERVIEW OF THE HOUSING INDUSTRY AND RECENT TRENDS

This Chapter begins with a description of the principal sectors of the U.S. housing industry as it
has developed in recent years up to the present time, and presents basic information about trends
in production, market share and price. Subsequent chapters of the report build on this
information.

21 INDUSTRY STRUCTURE

For purposes of this report the home building industry is treated as multiple overlapping sectors
of production, each with its own approach to building and selling new homes. The principal
sectors include site-built housing, manufactured (HUD-Code) housing and modular housing.
Statistical information is generally presented from a national perspective even though the
competitive overlaps within and between these sectors occur in regional and local markets as
well, and all the sectors face some degree of competition from sales of existing housing units.
Each sector is discussed below.

Site-Built Housing Sector. The home building business has historically been dominated by the
construction of new homes on site through sequential fabrication and assembly of products,
materials and systems into finished homes by skilled tradesmen and general laborers. Activities
are planned and coordinated by experts with regulatory oversight at the local or state level of
government. The resulting “site-built” sector of the home building industry is large and very
diffuse. It encompasses not only the construction of houses but ancillary activities including
land development, infrastructure planning and sale of the finished product as a complete
package. In 1996 the two largest conventional home builders, Pulte Home Corporation and
Centex Corporation, each constructed more than 10,000 detached homes. For the same year the
top 10 companies built ailmost 75,000 detached homes, which represented about 6.5 percent of
national housing starts! Firm sizes drop rapidly from there; for example, the 100 largest
companies built an estimated 162,000 single-family homesin 1994.2

Tremendous diversity and an unconcentrated, highly competitive economic structure are
apparent when the site-built sector is viewed as awhole. Capital requirements are low and there
are few barriers to entry or exit. For example, recent National Association of Home Builders
membership information indicates that the site-building segment consists of some 50,000 active
home building firms with average production of around 20 housing units ayear. Typical firms
are very small, with the mgority building less than 10 units per year, and about 80 percent
building less than 25 units per year. The broadest picture of all appears in the 1992 Census of

! Professional Builder, April 1996 and April 1997.
2 Builder, May 1996, “Builder 1007, p.184.
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Construction, which reported over 130,000 residential construction “establishments’ with one or
more employees, and another 210,000 residential construction establishments without
employees® While these residential construction establishments also include firms exclusively
involved in remodeling, they do not include the hundreds of thousands of specia trade
contractors used extensively by home builders as subcontractors performing carpentry,
plumbing, electrical, mechanical and other work. The number of residential construction
establishments in 1992 was not much changed from the number reported in the 1977 Census of
Construction.

The level of site construction activity is reported by the Bureau of the Census as housing “ starts’
(when ground is broken for construction) and housing “sales’ (homes for which a sales contract
has been signed). Both statistics customarily exclude HUD-Code housing units, which are
reported separately. There are usualy many more housing starts than housing sales because
about one-quarter to one-third of new site-built homes are started but not “sold.” Rather, they
are built under contract between an owner and a builder serving as genera contractor. This
difference between "starts' and sales’ can be seen in Figure 1 on page 8 below.

While there is aways some level of demand for new homes as population grows, new
households are formed and economic activity shifts from one area to another, the housing
business has been characterized by powerful cyclical trends aswell. Asthe economy movesinto
recession housing starts can drop abruptly, and as the economy recovers housing starts often rise
very quickly. Since most houses are purchased with long-term loans, the demand for new homes
isalso very sensitive to interest rates and monetary policy. Site builders operating in thisvolatile
environment have tended to protect themselves by minimizing fixed capital investment and
making extensive use of subcontracting arrangements.

Manufactured Housing Sector. New homes can be and often are built partly or ailmost entirely
in factories rather than on site. Factory construction offers many opportunities for economizing
and increasing efficiency in the production process modeled after experience gained in other
industrialized sectors of the economy. For many years the most common type of factory-built
housing was the “mobile home,” a narrow, lightweight technological descendant of the self-
contained travel trailer that was designed to be towed from one location to another along public
roads and hooked up for temporary use. This sector first achieved prominence in the 1960s and
early 1970s. By 1976 mobile homes had come under regulation in the form of the pre-emptive
federal “Manufactured Home Construction and Safety Standards’ or “HUD-Code,” and the era
of modern “manufactured homes’ began. Manufactured homes are required to be produced with

3 An “establishment” is a relatively permanent office; one firm may have several establishments. Results of the
1992 Census of Construction are summarized in NAHB, Housing Economics, June 1996, p.5-8.
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a permanent chassis designed for over-the-road transportation. They are usually placed at the
site on non-permanent foundations (e.g., block piers) and are aimost invariably one-story units.

The manufactured housing sector has a profoundly different economic structure and way of
doing business than the site-built sector of the industry. Production is much more concentrated
in fewer firms than site-built home construction, and is exhibiting a trend towards consolidation
that has not been observed elsewhere in the industry. Producers of manufactured homes have
historically been focused on the production process itself and left land development and retailing
activities to others, but vertical integration into retailing and operation of manufactured home
parks or rental communitiesis taking place.

The level of economic activity in this sector is generaly reported as units shipped from the
factory (based on comprehensive production monitoring performed on behaf of HUD), or units
placed for residential use (based on survey data). Production of manufactured homes, like site-
built homes, is subject to cyclical trends and a sensitivity to interest rates. Compared with the
site-built sector, however, larger capital investment and the more concentrated industry structure
of HUD-Code producers leads to less flexibility in responding to changes in the level of demand
and more incentive to maintain production in slow markets.

The two largest HUD-Code producers in 1996, Fleetwood Enterprises and Champion
Enterprises, each built about 60,000 homes and together accounted for about 35 percent of total
HUD-Code shipments for the year. The top four firms accounted for over 50 percent of 1996
shipments, and the top ten firms accounted for over 70 percent. On a broader scale, numbers of
firms and plants dropped steadily from 1977 to 1992, while output per plant and output per firm
both rose by large amounts over the period. Some key statistics are summarized in Table 1.

Table1l: Manufactured Housing Sector Statisticsfor 1977, 1982, 1987 and 1992

M anufactured Housing 1977 1982 1987 1992
Firms 306 261 207 155
Plants 597 516 395 286
Units Produced (Shipped) 267,289 238,820 232,823 210,453
Average Units per Firm 873 915 1,125 1,357
Average Plants per Firm 1.95 1.97 191 184
Average Units per Plant 447 462 590 736

Sources:  Firm and Plant data from U.S. Department of Commerce, Bureau of the Census, 1992 Census of
Manufactures, MC92-1-24D, “Wood Buildings and Mobile Homes — Industries 2451 and 2452.”
Shipments as reported by NCSBCS or MHI. Counts of firms and plants published by MHI differ

somewhat from those based on the Census of Manufactures, but display similar trends.
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Modular Housing Sector. Modular housing is the largest of the other segments of the housing
industry, each of which are for the most part very small compared to the site-built and HUD-
Code sectors. Modular housing includes factory-built homes that are delivered to the building
sitein largely complete form as multiple modules and placed by crane on conventional basement
or crawl space foundations. Unlike HUD-Code homes, however, the design and construction of
modular homesisregulated entirely by state and local building codes similar or identical to those
that apply to site-built homes. Many modulars are two-story houses, and modular producers
often report that they compete directly with site-built homes in terms of design and amenities.
Modular homes are usually sold through small builders responsible for preparing the site and
foundation as well as required finish work. These builders often construct modulars on land
owned by the purchaser. The modular sector represents an intermediate form of new home
production and distribution that is of significant interest for the present study.

Definitive information about the structure of production in the modular sector is lacking, but it is
very clear that modular houses have never achieved the popularity of HUD-Code homes. A
1987 report estimated that about 152 firms produced modular homes, some operating multiple
plants* Average production was estimated at between 300 and 400 units per firm, with the
largest 25 percent of modular producers accounting for two-thirds of output. Most firms shipped
to five or more states. To some degree modular production was found to be a regional
phenomenon concentrated at that time in the northeastern and mid-Atlantic states, and to alesser
degree in the midwestern and southeastern states. More recent estimates of annua modular
production vary widely, from around 25,000 to 100,000 homes depending on the source. The
Bureau of the Census has only published estimates of modular production since 1992, and
reports that from 1992 through 1996 modular production has ranged from 32,000 to 37,000
homes per year.> The largest modular producer in 1997 was All American Homes of Elkhart,
Indiana (2,300 homes), and the second largest producer was Champion Enterprises (1,631
homes), afirm that is much better known as a producer of HUD-Code homes®

A recent analysis of 1995-96 Census data on modular homes provides more information about
how modulars compare to stick-built homes.” For example, 26 percent of modulars were 2-story,
compared to 48 percent of conventional stick-built homes; the median modular square footage
was 1,560 compared to 1,950 for conventional homes. The modulars were more likely to have
vinyl siding and less likely to have afireplace or a garage than the conventional homes. Modular

* Modular Housing Industry: Structure and Regulation. NAHB Research Center, Upper Marlboro, MD. 1987.

® By contrast, Automated Builder for January 1998 estimated modular production for 1997 at 124,000 homes, vs.
84,000 homesin 1991.

6 Manufactured Home Merchandiser, June 1998, p.30.
" A. Kochera, "Modular, Panelized and Precut Homes," Housing Economics, May 1998, p.10.
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houses are disproportionately sited in the Midwest (45 percent of all modulars vs. 21 percent of
stick-built) and uncommon in the West (6 percent of modulars vs. 25 percent of stick-built).
Modulars were also more likely to be located outside of metropolitan areas (51 percent vs. 18
percent for stick-built homes). The report concluded that modular homes are geared more
towards first-time and non-metropolitan purchasers than conventional homes.

Other Industry Sectors. There are severa other, smaller sectors that constitute the remainder
of the housing industry, though they are not focused on in the present study. These include log
homes, pre-cut package homes and various types of panelized construction. Total production of
all these types is currently estimated by the Bureau of the Census at less than 30,000 units per
year. Producers are small and geographically dispersed.

22 TRENDSIN HOUSING PRODUCTION

Figure 1 below shows how the overall production of single-family housing has been divided
among the conventional (site-built), HUD-Code and modular segments of the industry for the
period 1980 to 1997.8 The Figure gives a good sense of the volatility in housing starts and
housing sales, the relative shares of the new home market occupied by each industry sector, and
the recent growth in manufactured housing. The data clearly shows the recession in the housing
industry that reached bottom for conventional homes and HUD-Code homes alike in 1991.
Since then both sectors have displayed strong recoveries. Yet although conventional housing
starts and sales have grown in number, they have also dropped as a share of al new housing
units. Manufactured housing shipments reached a peak in 1996 at 363,000 units. Modular
production has fluctuated between 30,000 and 40,000 units per year since 1992, and has not
evidenced the degree of growth of HUD-Code homes.

8 Note that while modular homes are shown separately in the Figure for 1992-96, modulars are also included in the
conventional single-family starts and sales shown for the entire 1980-1997 period.
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Figure 1. Conventional Single-Family Housing Starts, Housing Sales, M anufactured Home
Shipments and M odular Home Production, 1980-1997
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Production of manufactured homes is of particular interest for this study, and is documented in
greater detail in Figure 2. The curves show substantial growth in shipments and placements
during the overall period of recovery for the housing industry that started from the low point in
1991. Figure 2 aso divides placements into single-section and double-section units, and shows
that double-sections grew from less than 25 percent of all placements in the 1980’ s to more than
50 percent by 1997. Finaly, Figure 2 tracks dealer inventories (the cumulative difference
between shipments and placements) over the period, showing significant accumulation since
1991. Theinventory datais further discussed in alater section.
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Figure2: Manufactured Home Shipments, Placementsand Y ear-End Dealer Inventory,
1980-1997
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Source: Bureau of the Census, Current Construction Reports, Series C20, “Housing Starts’, various years.

Trendsin Market Shares. The market share of manufactured housing relative to conventional
housing can be measured in two distinct ways, depending on the source and the purpose of the
comparison. One way is to compute manufactured home placements as a fraction of total new
housing sales (with sales also including placements), while the other isto compute manufactured
home shipments as a fraction of total housing starts (with starts also including shipments). The
form of measurement makes a significant difference because even though manufactured housing
placements and shipments tend to come into balance over time, new housing sales (as previously
noted) are consistently less than housing starts. Thus, for example, manufactured housing had a
30 percent market share in 1996 based on placements and new housing sales, compared to a 24
percent share based on shipments and housing starts. Figure 3 gives data since 1980 expressed
in both ways.
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Figure 3: Manufactured Housing Market Share Based on Total New Housing Sales and on
Total Housing Starts, 1980-1996
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Source: Bureau of the Census, Current Construction Reports, Series C20 and C25, various years.

Figure 3 also shows that while manufactured housing has grown considerably in market share
since the start of the 1990's, it remains below a peak that was reached in 1982.° Of course, the
1982 market was totally unlike the situation in the mid-1990s. The 1982 peak did not reflect
high production of manufactured homes (1982 shipments were 240,000) so much as abnormally
depressed sales of site-built homes in a very weak economy with high interest rates.
Furthermore, placements in 1982 were overwhelmingly single-wide units, so the degree of
competitive overlap between manufactured and site-built housing was considerably less than in
today’ s environment where the majority of units are double-wide.

Trendsin Manufactured Housing Inventories. The balance over time between manufactured
housing shipments to retailers and placements from retailer |ots determines the number of homes
in dealer inventories. In this market and elsewhere in the economy, inventories are frequently
studied as indicators of future economic activity in an industry. The shipments and placements
curves in Figure 2 show that every year since 1992 there has been an excess of shipments over
placements, with the difference growing every year. By 1997, placements were just 80 percent

® The overall market share peak actually occurred in 1973, prior to adoption of the HUD-Code, a year when almost
580,000 mohile homes were shipped compared to about 1,130,000 single-family home starts and 634,000 single-
family home sales. For that year the ratio of shipments to (shipments + starts) was nearly 34 percent, and the ratio
of shipmentsto (shipments + sales) was over 47 percent.

10
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of shipments. The result has been a large jump in estimated dealer year-end inventories, which
rose to more than 50 percent of annual placements by 1997.

Some growth in inventories is to be expected as the HUD-Code sector grows and more retail
outlets come on line, which has been the case in most recent years. But some of it may simply
represent the accumulation of unsold homes on deaer lots, which would ultimately dampen
orders for new homes from the factory. Indeed, in 1997 there were reports of some consolidation
in retailers at the same time as the industry experienced its first production decline in six years.
It is not at all surprising that shipments would stabilize or even decline once dealer inventories
reach unusually high levels. And it istoo soon to tell whether this decline is temporary, until the
manufactured home industry works off its unsold inventory, or represents the end of the rapid
growth period of the 1990s. Finally, the estimates of placements and inventory should be viewed
cautiously, since the Census sampling methodology does not survey dealer inventory directly.
Rather, a sample of HUD-Code homes shipped to dealersis tracked over time to simultaneously
estimate placements and inventory. If a given home in the sample cannot be confirmed to have
been placed for use, it is assumed to remain in inventory.’® This means that any problems in
tracking the sample over time may tend to raise the estimated level of inventory and depress
reported placements.

10 A description of the methodology used by the Bureau of the Census to estimate manufactured housing placements
and dealer inventories appears in a Supplement to each issue of Current Construction Reports, Series C20,
"Housing Starts.”

11
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23 TRENDSIN SALESPRICESOF NEW HOMES

One of the most obvious and potentially important factors distinguishing conventional and
manufactured housing is selling price. Average selling prices for new conventional homes and
for single-wide and double-wide HUD-Code homes as tabulated by the U.S. Bureau of the
Census are shown below in Figure 4.

Figure4: Average Selling Prices of New Homes by Type of Homein Nominal Dollarsand
1996 Constant Dollars, 1980-1996
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Source: Bureau of the Census, Current Construction Reports C25, Characteristics of New Housing, various years.

The raw Census price data (shown as solid lines in the figure) obviously reflects substantial
inflation for all types of housing over the 17-year period, while the 1996 constant-dollar prices
(the dashed lines, adjusted for inflation by using the overall Consumer Price Index) show much
less overall change. In addition, the conventional new home prices include land and site
improvements, while the manufactured home prices do not include land or site improvements.
No attempt has been made to adjust for differences or changes over time in new home size,
quality or amenities. Nevertheless, the figure makes it clear that site-built homes have been and
still remain significantly more expensive to purchase than manufactured homes. Much of this
report focuses on identifying and anayzing the reasons for this difference, which clearly has
been an important factor underlying growth in the HUD-Code sector.

12
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Figure 5 gives more details about the price trends for HUD-Code homes. [t shows the average
prices for single-section, double-section and all HUD-Code homes, in both nominal dollars (solid
lines) and adjusted for inflation to constant 1996 dollars.

Figure5: Average Selling Prices of New HUD-Code Homesin Nominal Dollars and 1996
Constant Dollars, 1980-1996
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Source: Bureau of the Census, Characteristics of New Housing, Current Construction Reports C25, various years.

Several important trends are apparent from Figure 5. The real prices of single-section and
double-section manufactured homes both declined slightly on balance from 1980 to 1996, but at
the same time the real price of the average HUD-Code home rose by a small amount. This
increase reflects a shift in the output mix towards double-section homes. Furthermore, real
prices of both single-section and double-section homes have been increasing significantly since
1992. Thisis believed to reflect enhancements to new manufactured homes, both single-section
and double-section, that have added cost but also expanded market appeal. Analysis of median
prices as opposed to average prices pointsto similar trends and conclusions.

24  GENERAL ANALYSIS

The data on industry structure, production trends and sales prices presents a very basic picture of
the market for new housing and highlights issues discussed throughout this report. Manufactured

13
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housing and conventional homes are produced in fundamentally different ways by very different
types of organizations, and sell for considerably different prices. Yet the finished products can
be remarkably similar, and there is some degree of overlap in the pool of interested buyers. The
situation is also highly dynamic because manufactured homes themselves have evolved in design
and production technology to add buyer appeal at the same time as output has grown.

A major purpose of this report is to identify efficiencies in manufactured housing that may be
applicable to more conventionally produced homes. Since opportunities to realize cost savings
are obviously important to any producer of housing, one of the magor questions considered
throughout this report is the degree to which manufactured homes actually cost less to produce
than comparable site-built homes and the reasons for such a difference. There are clearly
differences in production cost, though the actual picture is far more complicated than indicated
by the highly simplified price statistics discussed so far. There are also differences in the
finished product and other reasons for real or apparent cost differences considered throughout the
report.

One very basic reason is quite straightforward. It islogical to expect manufactured housing to
enjoy some inherent cost savings over conventional homes due to fundamental differencesin the
production process. Production of new homes in a factory differs in many important ways from
construction of homes on site, and general opportunities for efficiency exist in this centralized,
controlled environment compared to construction on scattered sites. For example, factories built
in low-cost areas where prevailing wage rates are lower can achieve a competitive advantage by
selling finished products into markets where the wage rates for similar work performed on site
would be much higher. These savings are attractive to the extent they outweigh the costs of
transportation and installation that are unique to factory-built housing. In addition, capital
investment for plant and specialized equipment used in assembly-line operations shifts the mix
of labor and capital inputs and raises labor productivity. Unskilled, less expensive labor can be
used more effectively when production takes place on an assembly line and can be organized
into simple, repetitive operations. Workers in the plant are generally employees of the firm, not
subcontractors, and as such can be scheduled, managed, trained and deployed by a single
authority in the interests of productivity and efficiency. These factors, which characterize both
HUD-Code and modular home production, differ greatly from the institutional contracting and
subcontracting arrangements that characterize conventiona site-built homes and home building
firms. Industry sources report that the labor content of HUD-Code homes typically ranges from
8 to 12 percent of total cost, compared to total labor costs for site-built homes which have been
estimated to constitute 40 percent or more of total cost. Of course, to some degree a smaller
labor share will be offset by higher costs of capital for any firm with investment in fixed
production facilities, but the successes of industrialization throughout the economy are powerful
evidence of the opportunities to reduce production cost by substituting capital for labor.

14
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The factory setting offers other advantages that can help control cost. It minimizes delays due to
poor weather, exposure to theft and vandalism, and damage to building products and materials
stored for use in construction. It also affords opportunities to realize economies of scale or lower
unit cost of production through expansion of highly centralized facilities, a result that has proven
extremely difficult to achieve in the decentralized site-built environment. The dramatic
differences in competitive structure between the site-built and manufactured sectors of the
industry emphasize this point. As arelated point, the large size and purchasing power of firms
that produce most manufactured homes undoubtedly gives them the pure economic leverage
needed to negotiate the lowest possible prices for all commodity-type building products.
HUD-Code producers indicate that they can save up to 30 percent of cost on standard building
materials, although aten percent savings is reportedly more common. Producers achieve savings
through large-scale purchases direct from manufacturers instead of distributors or wholesalers,
and by taking delivery at centralized production facilities rather than at multiple building sites.
Such a difference in the cost of inputs alone goes far to explaining differences in selling prices,
even where products or materials are identical in conventional and manufactured homes. It is
significant that modular producers have failed to grow to the point where they can realize this
benefit of size.

A more detailed look at other factors contributing to differences in production cost will be found
in subsequent chapters. Conventional and manufactured homes are similar, but they are hardly
identical. Chapter 3 looks at differences in design features, amenities and various building
products found in conventional and manufactured homes that undoubtedly contribute to
differences in production cost and selling price. Chapters 4 and 5 compare the regulatory
systems and code requirements applicable in each sector of the industry. Substantive differences
in codes, regulatory procedures and compliance costs also contribute to differences in production
cost. Itemized cost comparisons in Chapter 6 control for various factors and give the most
complete picture of where costs differ, where they are similar, and how they relate to the overall
cost of purchasing a completed home or financing purchase through a mortgage.

15






CHAPTER 3

CHARACTERISTICSOF CONVENTIONAL AND M ANUFACTURED
HOMES

3.1 INTRODUCTION

This chapter presents statistical data documenting several types of similarities and differences
between conventional and manufactured homes, including location and land tenure, occupant
characteristics, and design and material characteristics. Some of the comparisons indicate
underlying differences in cost of production that contribute to differences in selling prices
between the two categories of housing as documented in Chapter 2. Other information provides
insights concerning the degree of market overlap, i.e. the similarities and differences between
actual or potential buyers of either type of home. Where possible the data is based specifically
on newly constructed units but in some cases the statistics reflect all unitsin the housing stock.

32 COMPOSITION AND LOCATION OF THE U.S. HOUSING STOCK

The American Housing Survey (AHS) is a comprehensive national compilation of information
about all types of housing units, and is performed jointly at regular intervals by the U.S.
Department of Commerce, Bureau of the Census, on behalf of the U.S. Department of Housing
and Urban Development. The most recent AHS estimated that as of 1995 the U.S. housing stock
consisted of more than 109 million housing units**  This total included 66 million detached
houses and 7.6 million other units classified as “mobile home or trailer.”'? After eliminating
seasonal and vacant properties the year-round occupied housing stock was estimated at
98 million units, including almost 61 million detached houses (86 percent owner-occupied) and
6.1 million manufactured houses (78 percent owner-occupied). A comparison to earlier data
shows that manufactured housing rose from 3.3 percent of the occupied housing stock in 1970 to
6.3 percent by 1995.

3.21 Ageof Housing

As might be expected, manufactured homes are considerably newer than other units in the
housing stock. In 1995 the median manufactured home was 15 years of age, compared to 30
years for all other housing units. Table 2 shows the distribution of year of production for
manufactured homes and all other housing units as of 1995. The Table clearly shows that large

1 Comprehensive 1995 AHS tabulations are in U.S. Department of Commerce and U.S. Department of Housing and
Urban Devel opment, American Housing Survey for the United Statesin 1995, Current Housing Reports H150/95,
April 1997.

12 The AHS uses the generic term “mobile home” to include not just transportable housing units produced prior to
the HUD-Code, but also newer manufactured housing subject to the HUD-Code. This chapter generally refers to
all such housing units as “ manufactured homes’ or “manufactured housing.”
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numbers of mobile homes were first introduced in the 1960s; only 2 percent were built earlier
than 1960. About 35 percent of the existing manufactured housing units were built prior to 1975,
the year the HUD-Code went into effect. More than 19 percent of the stock of manufactured
homes were built in the 1970-74 period, the highest number of manufactured homes produced in
afive-year period since large-scale production began in the early 1960s. Much of the perception
of manufactured homesis based on the mgjority of unitsthat predated the early 1980’s.

Table2: Year of Construction of Year-Round Occupied Housing Units by Type, 1995

Year of Manufactured Homes All Other Housing Units
Construction Number Per cent of Total Number Per cent of Total
1995 (part year) 136,000 2.2% 674,000 0.7%

1990-94 1,183,000 19.2% 5,795,000 6.3%

1985-89 852,000 13.8% 7,266,000 7.9%

1980-84 811,000 13.2% 6,484,000 7.1%

1975-79 1,054,000 17.1% 10,054,000 11.0%

1970-74 1,184,000 19.1% 8,741,000 9.5%

1960-69 809,000 13.1% 13,458,000 14.7%

pre-1960 134,000 2.1% 39,059,000 42.7%

Total Units 6,164,000 100% 91,531,000 100%
Median Year 1980 1965

Source: American Housing Survey, 1995.
3.2.2 Regional Distribution of Housing and M arket Shares

The regional distribution of the overall housing stock and the newly constructed stock, as well as
the corresponding distributions for manufactured homes, appear in Table 3.

Table 3: Regional Distribution of Total Housing Stock and Newly Constructed Housing
Units by Housing Type, 1995

Total Housing Stock, 1995 New Construction, 1995
Region All Types M anufactured All Types M anufactured

Northeast 19.6% 8.5% 8.7% 4.7%
Midwest 23.8% 18.0% 21.4% 18.0%
South 35.8% 53.6% 45.4% 63.8%

West 20.8% 20.0% 24.5% 13.5%

Total 100% 100% 100% 100%

Total Housing Units 109,457,000 7,647,000 1,354,100 310,700

Sources. Total housing stock datafrom American Housing Survey, 1995. New construction data for 1995 from
Bureau of the Census, Current Construction Reports, Series C20, "Housing Starts."
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The Table shows that while the South has just over one-third of all existing housing units, it
contains over half of the nation's manufactured housing. New construction data shows an even
stronger trend: in 1995 over 45 percent of al housing starts and almost two-thirds of all HUD-
Code placements were in the South. This suggests that some of the growth in manufactured
housing production during the 1990s can be explained ssimply by the general regional shift in
housing production towards its historically strongest region.

There is, however, more at work than just an overal regional shift in new home location. This
can be seen by examining trends in the composition of housing sales by region, as shown in
Figure 6. In 1996, manufactured home placements had a market share of nearly 38 percent of all
single-family homes sold or placed in the South, compared with a 30 percent share in the
Midwest and 17 percent shares in both the West and Northeast. This represents an increase of 8
percentage points in market share for manufactured homes in the South from its low of 30
percent of the single-family home market in 1989. Shares for the other regions have fluctuated
within ranges of about five percentage points over the last 10 years, with a slight increase
suggested in the West that has yet to make up for a substantial decline in that region since 1980.

Figure 6: Placements of Manufactured Homes by Region as a Per cent of Regional
Single-Family Home Sales, 1980-1996
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Source: U.S. Department of Commerce, Bureau of the Census, Current Construction Reports, C20 and C25,
various years.

The resulting picture is a complex one. While Figure 3 shows manufactured homes with an
overall market share that has been rising since the late 1980s, Table 3 documents a general shift
in housing production towards the South that would in itself be expected to increase overall
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market share of manufactured homes based on the historical mixture of conventional and
manufactured homes by region. Finally, Figure 6 gives aregionally disaggregated picture of the
market share of manufactured homes, showing a growing market share in the South and possibly
the West but no clear trend in the Midwest or the Northeast. In conclusion, the statistics indicate
that recent growth in the market share of manufactured housing appears to be more a regional
than a nationwide phenomenon, concentrated in the Southern and possibly the Western states.

3.2.3 Community Characteristicsand Land Tenure

Manufactured homes are disproportionately sited in non-metropolitan areas, and in the
less-densely populated suburban fringes of metropolitan areas (see Figure 7). More than eighty
percent of manufactured homes are placed outside urbanized areas, with 89 percent of those in
rural settings. Of the 20 percent inside urbanized areas, three-fourths are in suburban areas and
only 25 percent are in central cities. Conversely, over 55 percent of al owner-occupied homes
are located in urbanized areas and more than 40 percent of that group is located in central cities.
Thus, only about 5 percent of all manufactured homes are in central cities, compared to about 22
percent of all owner-occupied homes!® The overall pattern most likely reflects a combination of
market forces and historical zoning restrictions on the placement of manufactured homes.

¥ The Manufactured Housing Institute initiated an “Urban Design Demonstration Project” during 1997 to place
infill units in urban neighborhoods in six cities including Birmingham, Washington D.C., Louisville and Denver.
The project is described in Automated Builder, July 1997, p.31.
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Figure 7: Location of Manufactured Housing, Owner-Occupied Housing and All Occupied
Housing Inside and Outside Urbanized Areas, 1995
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Land Tenure. While conventional single-family homes are built almost exclusively on private
land, manufactured homes can be placed either in rental communities or on private land. Rental
communities are referred to by various terms including “mobile home parks,” “manufactured
home communities,” and “land-lease communities.” Placing a manufactured home on a rented
house site allows the buyer to avoid the cost of land and related infrastructure when purchasing a
home. This minimizes the required down payment and closing costs, but adds monthly land rent
or “pad rent” fees to housing costs. In many rental communities the leases are relatively short-
term, but longer leases also can be found.

About 50,000 to 55,000 manufactured home communities currently exist in the U.S, ranging in
size from three to 1,000 homes. About 80 to 85 percent of these communities have 100 or fewer
sites. The largest 15 to 20 percent of parks, sometimes referred to as “institutional investment-
grade” parks, each have more than 100 sitess. One source estimates that 500 major
owner/operators, each with a minimum portfolio of five manufactured home communities (500
home sites), control about 15 percent of the inventory of community parks. The annual turnover
of manufactured home residents in these communities is estimated to be just five percent,
compared with 10 and 60 percent for conventional owner/rental and apartment rentals
respectively. The 1995 AHS reported that ailmost two-thirds of manufactured homes were in
groups of oneto six units, while nearly 32 percent were in groups of more than 20 units. Most of
the unitsin every size group were owner-occupied. The highest proportion of rental units was 36
percent, found in the 7- to 20-unit group size.

21



FACTORY AND SITE-BUILT HOUSING

Development of new parks is seen as a significant problem by the manufactured home industry.
This may reflect negative perceptions of existing park communities, some of which are poorly
maintained and permitted only as pre-existing non-conforming uses. From 1989 to 1996 the
number of manufactured homes placed outside parks each year increased more than 80 percent,
four times as much as the number of homes placed inside parks. Single-section placements in
parks grew more than double-section placements.** Trends in the proportions of single-section
and double-section placements in parks for 1980 through 1996 are shown in Figure 8. The
Figure shows that single-section park placements dropped from over 50 percent to just over 40
percent during this period, and double-section park placements dropped from over 40 percent to
dlightly over 25 percent. Overall park placements dropped from over 50 percent to about 33
percent. Even though the absolute number of homes placed in parks actually grew by 20 percent
from 1989 to 1996, reflecting overall growth in sales and development of new communities,
Figure 8 shows that a clear shift away from park placement has been taking place since 1980,
and has been pronounced in recent years. The trend towards locating manufactured homes on
private lots rather than in rented park spaces is quite important because it bridges some of the
differences historically associated with location of manufactured homes and conventional homes.

Figure8: Park Placement for New M anufactured Homes, 1980-1996
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Source: U.S. Department of Commerce, Bureau of the Census, Characteristics of New Housing, variousyears.

Lot Size. According to the 1995 AHS, the average lot size for manufactured homes is 0.88
acres, compared with a 0.43 acre average for both all detached houses and detached owner-

14 0. George Allen, “Community Types,” Allen Report, February 1998.
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occupied houses, and a 0.48 acre average for new housing. Thus, manufactured homes appear to
be concentrated at both ends of the density spectrum. Compared with other housing, not only is
the stock of manufactured homes concentrated in high densities of eight units or more per acre
(14 percent vs. 6 percent), but it is also concentrated at low densities exceeding one acre per unit
(32 percent vs. 15 percent). This may reflect location of many older mobile homes in renta
parks at very high densities. In more recent years, changing standards in land development and
zoning have decreased density for all housing. The larger ot size for new manufactured homes
compared with other homes results from the tendency to place manufactured homes in less
popul ated areas where lots are larger, land is less expensive, and zoning is less restrictive.

Summary. Locations of both new and existing manufactured homes differ considerably from
other types of housing. The overall stock of manufactured homesis disproportionately located in
rural areas, and the mgjority of new manufactured homes are being placed on parcels of land
owned by individuals outside of urbanized areas, particularly in rural areas. Notwithstanding the
trend to place owned manufactured homes on their own parcels of land, over 40 percent of new
single-section units and about 25 percent of new double-section units are still being placed on
rental sitesin manufactured home communities.

33 HOUSEHOLD CHARACTERISTICSFOR CONVENTIONAL AND
MANUFACTURED HOUSING

This section compares the households that occupy conventional and manufactured homes with
respect to age, education, household income and housing expenditures. It also compares reasons
given by recent movers to owner-occupied manufactured and conventional homes for leaving
their previous home and for choosing their present home.

3.3.1 AgeComposition

According to AHS data the three major age groups, defined as the young (under 35), middle-age
(35-64) and elderly (65 and above), are relatively evenly distributed in manufactured housing.
The highest proportion of residents is in the middle-age group. Manufactured homes have been
increasingly attractive to households in the young age group and to a lesser extent to the middle-
age group. Counterbal ancing trends among age groups in manufactured housing have resulted in
little change in the median age of heads of households of manufactured homes from 1987 to
1995. Heads of households living in manufactured homes have a median age of 44 years,
compared with 46 years for all households, 38 years for renters, and 51 years for households in
owner-occupied units.

The following trends were observed in the age of heads of households residing in manufactured
housing compared to al households and all owner-occupied households (see Table 4):
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Under age 35. In 1995, 29 percent of heads of households in manufactured housing were
under age 35, a larger share than in al households or owner-occupied households. This
represented a decrease from 1987 when this age group had a 35 percent share.

Age 35to54. In 1995, 37 percent of heads of households in manufactured housing were age
35to 54. Thiswas alower share than in other types of housing. However, since 1987 this
group has been increasing more rapidly in manufactured housing than in owner-occupied
homes or all housing.

Age55 and above. The 34 percent share of households over age 55 in manufactured homes
is nearly the same as the share of such households in al occupied units, but significantly less
than the 40 percent share of such households in owner-occupied housing units. The share of
this age group in manufactured homes has declined less since 1987 than in owner-occupied
households or all households.*

Table4: Agesof Heads of Households by Type of Housing, 1987 and 1995

1987 1995
Age | All Units | Manufactured Owner-Occupied | All Units | Manufactured | Owner Occupied
Group Housing Units Housing Units
(years) | Percent No. Per cent No. Percent | Percent No. | Percent No. Per cent
of Total | (000) | of Total (000) | of Total | of Total | (000) | of Total | (000) | of Total
<25 5.9% 462 8.8% 901 1.5% 5.2% 371 6.0% 124 1.2%
25-29 10.3% 721 13.7% 3,499 6.0% 8.4% 642 10.4% 2,847 4.5%
30-34 11.7% 671 12.7% 5,585 9.6% 11.5% 799 12.9% 5,990 9.4%
35-44 21.2% 886 16.8% 12,851 22.1% 23.1% 1,367 | 22.2% | 14,746 | 23.2%
45-54 14.8% 651 12.4% 10,172 17.5% 18.0% 900 14.6% | 13,446 | 21.2%
55-64 14.3% 725 13.8% 10,365 17.8% 12.2% 764 12.4% 9,492 14.9%
65-74 12.9% 718 13.6% 9,246 15.9% 11.7% 741 12.0% 9,301 14.6%
75+ 8.9% 433 8.2% 5,544 9.5% 9.4% 579 9.4% 6,998 11.0%
Total 100% 5,267 100% 58,164 100% 100% 6,164 | 100% 63,544 | 100%
Median | 46 years 44 years 50 years 46 years 44 years 51 years
Source:  American Housing Survey, 1987 and 1995.

15 A separate sample survey undertaken by the Foremost Insurance Group of Companies, in which over 14,000

households living in manufactured homes returned completed questionnaires, has indicated results contrary to
those obtained from the AHS, which sampled only 6,164 households from manufactured homes. The larger
Foremost survey may have been affected by using a consumer research panel rather than a random sample.
According to the Foremost survey, the proportion of households in the youngest age group declined from 20
percent in 1987 to eight percent in 1993, while the share of older households over age 60 increased from 30
percent in 1987 to 35 percent in 1993. The reported median age of households in manufactured homes was found
to have increased from 47 yearsin 1987 to 51 yearsin 1993.
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A special tabulation of 1993 AHS data revealed the following with regard to the age composition
of recent purchasers of owner-occupied manufactured housing compared to all other housing:°

A much greater share of the purchasers of manufactured housing were in the age group under
25, compared with all other housing (13 percent vs. 5 percent). This suggests that young,
first-time buyers with lower incomes may find manufactured housing a more attractive
vehicle for achieving home ownership than other types of housing.

The proportion of manufactured housing purchasers aged 65 and older was 15 percent, much
more than the 6.4 percent rate for al other housing. This suggests that ownership of
manufactured housing may be an affordable and favorable alternative for retirees living on
fixed incomes.

The strong growth in the proportion of manufactured housing heads of households between 35
and 54 years of age also suggests a reservoir of demand in that group. The age data alone is
inconclusive, but this trend would be consistent with purchases by families of modest income
that deferred home ownership during the price increases of the 1980’s and continue to find new
conventional homes unaffordable.

3.3.2 Level of Education

The level of education of manufactured home occupants is lower than that for the genera
housing population. According to the 1995 AHS, 81 percent of al heads of households had
attained a high school degree or higher, compared to 71 percent of heads of household in
manufactured homes. Similarly, nearly 24 percent of all heads of households had attained at
least a college bachelor's degree, while only 6 percent of manufactured home heads of
households had attained that level.

3.3.3 Household Income and Housing Expenditures

Household Income. The incomes of owner-occupant households in manufactured housing are
higher than incomes of all renters, but considerably lower than incomes of all households in
owner-occupied conventional housing. The AHS reported median income for al owner-
occupied households of amost $40,000, compared to median income of $24,000 for
manufactured home owner-occupants and $22,000 for all renter households. Other income
distribution statistics by housing type are also consistent with the ranking of median incomes,
e.g., 16 percent of owner-occupants living in manufactured housing were below the poverty

16 Appendix A-1 in K. Vermeer and J. Louie, The Future of Manufactured Housing, Joint Center for Housing
Studies of Harvard University, January 1997.
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level, compared with less than 10 percent of al owner-occupants and 50 percent of all renters.
Finally, about 54 percent of owner-occupants in manufactured homes had incomes at least twice
the poverty level, compared to 74 percent of all owner-occupants. One significant development
isthat the incomes of households living in manufactured homes grew by 32 percent from 1987 to
1995, more than the growth experienced by all owner-occupants, all households or rental
households.

Housing Expenditures. Owner-occupants of manufactured homes spend considerably less on
housing than all owner-occupant households, but the proportion of income spent on housing is
about the same for both groups. This can be seen in Figure 9, which gives the distribution of
monthly dollar housing expenditures and the distribution of housing expenditures as a percent of
income for each group. Charts in the upper half of the Figure shows that 86 percent of al
households in owner-occupied manufactured homes spend under $600 a month for housing,
compared to just 53 percent of all owner-occupants. Expenditures of less than $200 per month
are far more common among manufactured housing owner-occupants than al owner-occupants
(33 percent vs. 13 percent). Median and average expenditures show similar differences between
the two groups.

These differences virtually disappear when housing expenditures are expressed as a percentage
of income, as shown in the two charts in the lower half of Figure 9. Owner-occupied
manufactured households had a median housing expenditure of 17 percent of income, compared
to 18 percent for al owner-occupants. By contrast, although not shown in the Figure, the median
housing expenditure for all renters was 28 percent of income and the median for al households
was 21 percent of income. The high cost of renting and lower incomes of renters suggest that
they are most likely to find manufactured housing attractive from a cost standpoint. However,
this opportunity is undermined by the fact that rental housing is most common in urban areas, not
in the rural areas where manufactured homes are most common.
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Figure 9: Distribution of Housing Expenditure by Type of Housing, 1996
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Source: American Housing Survey, 1995, Table 3-12.
3.34 Recent Movers, Choice of New Housing and Reasons for M oving

The AHS includes several specia questions for recent movers. About 18 percent of all
households moved in the previous year, according to the 1995 survey. The greatest proportion of
these movers, about 71 percent, moved out of rental housing. This was more than twice the 35
percent share of renta units in the total housing stock, and owner-occupants were
correspondingly underrepresented among movers. The 6.6 percent of movers who came from
manufactured homes was in line with the proportion of manufactured homes in the overal
housing stock. About half of the owners and three-quarters of the renters who moved remained
owners and renters respectively. Over 55 percent of those who moved into manufactured homes
had previously been renters.
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The published AHS survey tabulations do not separately analyze recent purchasers of new
manufactured homes, but they do present information about an estimated 603,000 households
that moved into manufactured homes as owner-occupants within the previous year (i.e., in the
general period 1994 to 1995). Since an average of aimost 300,000 new manufactured homes
were placed in 1994 and 1995, it appears that between one-third and one-half of all the movers
that became owner-occupants were moving into new manufactured homes!’ Therefore, some of
the AHS data is quite relevant to reasons for purchasing new manufactured homes, even though
manufactured units of all ages are pooled in the tabulations.

Reasons for Choice of New Housing. All types of households that moved in the last twelve
months cited financial reasons as the most important factor in their choice of new housing.
Room layout or design and size of home were also important in their decisions. But while the
rank order of these factors was similar for all types of housing, it is clear that movers into
manufactured homes were less likely than movers in general to identify factors other than
financial reasons for their choice of new home. The distributions of reasons given by movers to
owner-occupied manufactured homes and to all owner-occupied units are summarized below in
Figure 10. Financial reasons were more commonly cited by those who moved to manufactured
homes, while room layout, kitchen, size, appearance, etc. were less commonly cited. The
relative distribution of responses for all movers (not just owner-occupants) showed the same
general pattern.

Y Not al of the 300,000 new manufactured homes placed in the 1994-95 period would be included in this group,
since some were undoubtedly rental units and others were seasona or vacant. Other data in the AHS provides
more insights into this: about 82 percent of the HUD-Code homes in the 1995 housing stock that were produced
in the previous 4 years were owner-occupied, about 12 percent were rental units, and the remainder were vacant
or seasonal properties. These proportions indicate that between 82 and 88 percent of new HUD-Code homes are
owner-occupied (full time or seasonally), corresponding to about 250,000 homes out of the 300,000 in question.
In other words, out of the overall pool of 603,000 recent movers to owner-occupied HUD-Code homes reported
on inthe 1995 AHS, between 40 and 45 percent purchased new homes rather than resale units.
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Figure 10: Reasons Given by Recent M oversto Owner-Occupied Unitsfor Choice of
Present Home, by Type of Unit, 1995
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Source: 1995 American Housing Survey, Table 3-11.

Reasons for Moving. The survey also reported on reasons given for leaving the previous
housing unit. Responses varied according to which movers were involved. Movers as a whole
stated that the desire to establish a new or separate household, the need for more space or a better
home, and job-related factors were the important reasons for leaving their previous housing unit.
Those households moving into owner-occupied housing also mentioned a change from renter to
owner and desire for alarger or better house as important reasons, while households moving into
rental housing tended to cite the need to be near anew job or school more than other groups.

Households moving into owner-occupied manufactured homes again showed important
similarities and differences compared to all households moving into owner-occupied housing
units. Selected responses appear in Figure 11. The most commonly reported reason for moving
to a manufactured home as an owner-occupant was to “change from renter to owner,” which was
cited by about 22 percent of both groups. The desire to “establish own household” was the next
most frequently cited by each group, again in approximately equal numbers. However, those
who moved to manufactured housing as owner-occupants were less likely to cite the desire for a
larger home or a better home, and more likely to cite the desire for lower rent or maintenance,
than al movers to owner-occupied housing. Similar trends can be seen in comparisons of all
movers rather than just movers to owner-occupied units.
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Figure 11: Reasons Given by Recent Moversto Owner-Occupied Unitsfor Leaving
Previous Unit, by Type of Unit, 1995
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Implications. Generally speaking, the data on movers suggests that manufactured homes are
attractive to former renters and other first-time buyers of limited means, and that purchasers of
manufactured homes are motivated more by the desire to become home owners than by positive
perceptions about design features or construction quality, or perceived physical advantages
relative to their previous residence. First-time buyerstoday have fewer and fewer choicesin new
conventional construction. Many ultimately are achieving home ownership by purchasing small,
older “starter” homes that may require basic repairs, major system or appliance replacements, or
other work. Others either find themselves unable to buy any conventional home at all, or
unwilling to risk the potential problems associated with an older one.

Once a first-time buyer focuses attention on purchasing a new home rather than an existing
home, they may seriously consider buying a manufactured home where a viable local market
exists. As discussed throughout this chapter, there are many differences in housing
characteristics between manufactured and conventional homes, but it is not surprising that the
most important difference for first-time buyers of modest means may be the difference in price.
The survey data suggests that recent purchasers of manufactured housing are deciding that the
opportunity to economize with a new manufactured home outweighs the style, layout, design
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appeal and amenities available at higher cost in today’s new site-built homes. This trend may
continue as manufactured homes become more similar in size and appearance to site-built
homes, and as their financing becomes less burdensome than in the past. While other groups
including the elderly may be drawn towards manufactured housing for an entirely different set of
reasons, the first-time home buyer is alarge and important part of the overall market for housing
that appears to be playing a significant role in growth of the manufactured housing sector.

34 DESIGN AND MATERIAL CHARACTERISTICSOF NEW CONVENTIONAL
AND HUD-CODE HOMES

Chapter 2 documents the significant difference in selling prices of conventional housing and
manufactured housing, both historical and at the present time. This section reviews a series of
contributing factors that help to explain the difference: the physical characteristics of each type
of housing unit. Comparisons are drawn between conventional and manufactured homes, where
“conventional” is generally intended to include site-built as well as modular units. Inasmuch as
site-built and modular homes have similar characteristics, where “site-built” and manufactured
homes are compared the site-built category frequently will encompass modular homes.

34.1 Sizesof Housing Unitsand Price per Square Foot

Sizes of Housing Units. The sizes of new conventional homes and new manufactured homes
have both increased since 1981. Median sizes are plotted below in Figure 12. Conventiona
home sizes have increased little since 1991. By contrast, manufactured home sizes were
relatively constant from around 1988 to 1992, but since then have grown strongly every year.
More importantly, both single-wide and double-wide units are becoming larger. The overall
median size has also grown, though not by as much as single-wides or double-wides taken
separately.’® Indeed, single-wide homes at just over 1,200 square feet have reached the point
where they are comparable in floor area to site-built postwar starter homes, and the median
double-wide home in 1996 was 1,680 square feet, more than 85 percent of the median
conventional home size in 1996.

18t is noteworthy that the median manufactured home size rose by only 6 percent over the 1992-96 period when the
median single-wide grew by 23 percent, the median double-wide grew by 15 percent, and the mix of production
shifted towards the larger double-wide units. By contrast, over the same time period the average sguare footage
for al manufactured homes rose by 10 percent (from 1,255 to 1,380 square feet), the average single-wide grew by
8 percent (from 1,035 to 1,120 sguare feet) and the average double-wide grew by 7 percent (from 1,495 to 1,600
square feet). The average manufactured home built in 1996 was 7.4 percent larger than the median manufactured
home built that year, even though the average single-wide was 8 percent smaller than the median single-wide and
the average double-wide was 5 percent smaller than the median double-wide.

31


http:separately.18

FACTORY AND SITE-BUILT HOUSING

Figure 12: Median Square Footage of New Conventional and M anufactured Homes,
1980-1996
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Source: Bureau of the Census, Current Construction Reports, Series C25, "Characteristics of New Housing",
various years.

Price per square foot. Several significant cost elements such as raw land and site preparation
are not included in the most widely cited prices of manufactured homes; furthermore, square
footage differs between conventional and manufactured homes. Therefore, a simple first step in
explaining the differences in prices between manufactured and conventional homesis to compare
selling price of the structure alone, measured per square foot of floor area. This provides afirst-
order adjustment for differences in unit size and excludes the cost of land and site improvement
for conventional homes to facilitate a meaningful comparison. In 1996 the average price per
sgquare foot of manufactured homes was $27.83, about 47 percent of the $59.25 price per square
foot of conventional single-family homes. Figure 13 tracks average sales price per square foot of
both types over the period 1980-1996 in constant 1996 dollars. The inflation-adjusted prices per
square foot for both types have dropped, but the ratio of prices between the two types has
increased marginally since 1985 when manufactured housing prices were less than 46 percent of
site-built housing prices.
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Figure 13: Average SalesPrice per Square Foot for New Conventional Homes and
Manufactured Homesin 1996 Constant Dollars, 1980-1996
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The sguare-foot price spread between HUD-Code and conventional homes is large enough to
strongly suggest that factors other than unit size and lot cost are contributing to the difference.
Important variations in design features and construction materials are further discussed in this
chapter, and the cost differences are analyzed in greater detail in Chapter 6.

3.4.2 Design Featuresin New Manufactured and Conventional Homes

In addition to differing unit sizes the price disparity between manufactured homes and
conventiona single-family homes aso reflects many differences in basic housing designs and
features. These include different types of foundations and differences in exterior finishes, roof
pitch, numbers of window and door openings, wall height and appliances. They not only
influence the cost and sales price of the home, but also reflect the market orientations of the two
types of housing. Homes with basic features are most often targeted at the starter home buyer,
while homes with more dramatic features and complex designs are sold to move-up and luxury
home buyers. Manufactured homes have typically catered to those in the market seeking entry-
level homes, while site-builders and modular producers have been shifting emphasis towards the
move-up market.

Limits on unit heights, lengths and widths imposed by regulation of the transport of goods on
public highways, as well as the practical obstacles to production of 2-story HUD-code homes,
have significantly constrained the variety and design of floor plans in manufactured housing.
The result is not only that site-built homes are larger overall, they also tend to have larger living
rooms, kitchens and family rooms, and more and larger bedrooms and bathrooms. Prevailing
differences in other design features are discussed in the following sections, including number of
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rooms, exterior finish materials, roof design and shape, wall and ceiling heights, and number of
window and door openings. Extensive use is made of data on conventionally constructed homes
built in 1996 developed through the NAHB Research Center’s Annual Builder Practices Survey,
as well as data from a companion survey of manufactured home producers covering 1996
production.

Type of Foundation. The type of foundation represents an important difference between
manufactured homes and conventional homes with significant cost implications. Data on
foundation types for new housing units appear in Figure 14. Manufactured homes were designed
to be capable of moving from site to site, so they are required by regulation to have a structural
chassis to provide stability in transport. They have historically been placed at the site on
non-permanent foundations such as concrete block piers. At present about three-fourths of new
manufactured homes are placed on blocks that support the home beneath the integral steel
chassis. By contrast, conventiona single-family homes are invariably built on permanent
foundations, predominately basements, crawl spaces or concrete slabs on grade. Concrete slabs
constitute 51 percent of foundations in new site-built homes, while basements and crawl spaces
account for 34 and 15 percent respectively. Type of foundation, however, shows strong regional
variation for conventional homes. Basements are the most common foundation types used in the
Northeast (85 percent) and Midwest (76 percent), while slab-on-grade foundations are most
common in the South (62 percent) and West (54 percent). The effects of differences in
foundation on the cost of housing are further explored in Chapter 6.

Figure 14: Foundation Typesfor New Manufactured and Conventional Homes, 1996

Manufactured Homes Conventional Homes
Other
Concrete Pad 5% Crawl space
9% 15%

Basement

Masonry 34%

10%

Block Pier
76% Slab-on-grade
51%

”Other” may include basements, crawl spaces, etc.
Source: Bureau of the Census C25/96A
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Number of Rooms. New conventional and manufactured homes differ significantly not just in
house sizes but also in numbers of different types of rooms, as shown below in Table 5.
Conventional homes have more bedrooms, bathrooms, closets and total rooms than any of the
manufactured house categories, though the differences are less than proportional to average
square footage for single-sections and more than proportionate for multi-sections. In other
words, individual rooms are smaller in single-section manufactured homes than in conventional
homes, while the room sizes in multi-sections are similar to or perhaps even dlightly larger than
those in conventional homes. These differences do little to account for differences in square foot
prices between conventional and HUD-Code homes as discussed above.

Table5: Average Numbersof Roomsin New Conventional and Manufactured Homes,

1996
Conventional Manufactured Homes
Room Feature Single-Family
Homes g 7 ; . .
Single-section Double-section M ulti-section
Number of Bedrooms 3.48 2.95 3.03 3.01
Number of Bathrooms 2.58 1.99 2.08 2.30
Total Rooms 7.74 5.40 6.66 7.09
(excluding bathrooms)
Number of Closets 6.55 3.68 4.60 5.63
Average Square Footage 2,048 1,056 1,629 1,955
Share of Total Output 100% 46.2% 51.2% 2.6%

Sources:. NAHB Research Center, Lumber and Plywood Usage in New Home Construction, 1996, and

NAHB Research Center, Lumber and Plywood Usage in HUD-Code Manufactured Housing, 1997.

Exterior Finish Materials. Finish materials used on the exterior walls of new conventional
homes and manufactured homes differ significantly. As Table 6 shows, conventional homes
primarily use brick (22 percent), vinyl siding (22 percent) and stucco (17 percent) for exterior
wall coverings, while manufactured homes use far more vinyl siding (61 percent) and steel
siding (21 percent). Masonry-type materials are not ordinarily used in manufactured homes due
to weight and the risk of damage in transportation. However, with the rise of foam-applied
stuccos, manufactured homes with stucco walls are beginning to be produced in the West.
Otherwise if masonry isdesired, it must be applied on site.
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Table6: Exterior Finish Materials on New Conventional and M anufactured Homes,
Percent of Total, 1996

Exterior Finish Material Conventional Homes Manufactured Homes
Plywood panel siding 3.7% --
Hardboard siding 6.3% 14.9%
Lumber siding 6.2% 0.7%
Cedar shingles 0.6% 0.1%
OSB, panelsor lap 5.2% 0.9%
Other wood siding 0.7% 0.8%
Vinyl siding 22.4% 60.8%
Aluminum siding 7.1% 0.6%
Steedl siding 0.9% 20.9%
Masonry (total) 46.9% -

-- brick 22.4% -

-- stucco 16.6% --

-- cement-based siding 2.0% -
Other finish material - 0.2%
TOTAL 100% 100%

Sources: NAHB Research Center, Lumber and Plywood Usage in New Home Construction, 1996, and
NAHB Research Center, Lumber and Plywood Usage in HUD-Code Manufactured Housing, 1997.

Usage of exterior finish materials show strong regional variations, but the overall picture remains
the same. For example, vinyl usage on site-built housing in the West has traditionally been low
relative to the nation as a whole, at 2 percent vs. 22 percent. By contrast, over 20 percent of
manufactured homes in the West use vinyl siding, compared to 58 percent in the South and 93
percent in the North. Thus, vinyl siding is far more common on manufactured homes than on
site built homes, yet in both sectors the vinyl is still disfavored in the West compared to other
regions. As another example, hardboard siding on conventional new homesis relatively low at 6
to 7 percent nationwide. Hardboard siding use in manufactured housing on the other hand, is
more than double (15 percent) that of conventional housing. It is also concentrated to some
degree in the West at 55 percent of exterior finish material. In this case, hardboard usage on
manufactured homes apparently represents an inexpensive alternative to other wood sidings
without the negative connotation of vinyl that characterizes the region. In summary, the product
usage data strongly indicates that exterior finishes used on manufactured homes are considerably
less expensive than those found on site-built homes, both on a national and a regional level,
illustrating what appears to be a decision by manufactured housing producers to focus on the
affordable housing market.
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Roof Design and Shape. As Figure 15 shows, roof design and shape for new manufactured
homes is typically much ssimpler and lower-pitched than for new site-built homes. Roof designs
for site-built homes are nearly equally divided among gables, intersecting gables and hip roofs,
while manufactured homes are amost exclusively built with gable roofs. More than 88 percent

of all manufactured homes have roof pitches of 4/12 or less, while 83 percent of site-built homes
have roof pitches of 5/12 or greater.

Figure 15: Roof Shape and Roof Pitch for New M anufactured and Conventional Homes,

1996
Roof Shape for Manufactured Homes Roof Shape for Conventional Homes
Flat or All Others
Rounded Roof 1%
3%
Intersecting
Gables Gab‘,lsi;OOf
33% ’
Gable Roof HIZZRO/OOf
97% °
Roof Pitch for Manufactured Homes Roof Pitch for Conventional Homes
flat to 1/24
7/12 and up flat to 1/24 1%
3% 206 up to 4/12
16%
5/12 and 6/12
9%
7/12 and up
43%
5/12 and 6/12
up to 4/12 40%

86%

Sources. NAHB Research Center, Lumber and Plywood Usage in New Home Construction, 1996, and
NAHB Research Center, Lumber and Plywood Usage in HUD-Code Manufactured Housing, 1997.

Wall and Ceiling Heights. More than 85 percent of new manufactured homes in 1996 were
built with wall heights of 7-1/2 feet or less, compared to less than 2 percent of first-floor wall
heights for conventional homes. Table 7 gives a breakdown of wall height by type of home. It
shows that eight-foot high walls are most common in new conventional homes, and that while
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almost 40 percent of such homes have first-floor wall heights of nine feet or more, less than 8
percent of manufactured homes have 9-foot walls.

Table7: Wall Height in New Conventional and Manufactured Homes, 1996

Conventional Homes (First Floor), Manufactured Homes,

Wall Height Per cent of Total Per cent of Total

7 feet or less 0.1% 48.2%

7-1/2 feet 1.6% 37.4%

8 feet 57.8% 5.1%

8-1/2 feet 0.8% 1.5%

9feet 24.2% 7.7%

More than 9 feet 15.5%

Sources: NAHB Research Center, Lumber and Plywood Usage in New Home Construction, 1996, and
NAHB Research Center, Lumber and Plywood Usage in HUD-Code Manufactured Housing, 1997.

Differences in code requirements as discussed in Chapter 5 may be contributing to these
differences, but other factors are also believed to be a work. Wall and ceiling height are
important for both economic and aesthetic reasons. From an economic standpoint, the height of
awall affects material and labor costs, cycle time, and heating and cooling expenses. Shorter
walls require less sheathing, drywall and siding materials, and take less time for fastening and
finishing. This opportunity to economize is most advantageous in the high-volume factory
setting where panel materials can readily be ordered to exact specifications for any desired size
of wall. By contrast, the lower-volume site builder may actually find it more expensive to build
with 7-1/2 foot or shorter walls than with 8-foot walls whenever the shorter walls must be built
by starting with standard eight-foot products. Nine-foot walls can be much more expensive than
8-foot wallsto build for similar reasons.

Wall height is also important from an energy standpoint. Shorter walls with lower ceilings mean
less surface area to lose or gain heat, and less volume of interior air to condition. Both factors
reduce design heating and cooling loads and may allow the use of smaller mechanical
eguipment. Both also generally reduce annual energy consumption for heating and cooling.

Finally, wall and ceiling height can have a powerful aesthetic impact on the interior appearance
of a home. Ninefoot first-floor ceilings have become more popular in recent years,
notwithstanding the various added costs, because they provide a very spacious, open fed that is
valued by many buyers and helps differentiate move-up and luxury homes from more
economical starter homes.

Window and Door Openings. New site-built homes tend to have more openings for windows
and doors than most new manufactured homes. This undoubtedly reflects their larger average

38



3. HousING CHARACTERISTICS

size but may also constitute a design amenity. Table 8 compares window and door openings in
new site-built homes with new single-section, double-section and multi-section manufactured

homes.

Table8: Average Number of Window and Door Openings per Dwelling in New
Conventional and Manufactured Homes, 1996

M anufactured Homes
Typeel Cpering Comveniens] Single-section Double-section M ulti-section
Homes
Window 145 84 10.0 145
Patio door 12 0.5 0.7 1.0
Exterior door 2.3 21 20 2.6

Sources. NAHB Research Center, Lumber and Plywood Usage in New Home Construction, 1996, and
NAHB Research Center, Lumber and Plywood Usage in HUD-Code Manufactured Housing, 1997.

Single-section manufactured homes have 40 percent fewer window openings and double-section
manufactured homes have just over 30 percent fewer window openings than conventional single-
family homes. However, multi-section homes and conventional homes have the same number of
window openings. Conventional homes have more patio doors than any size of manufactured
homes, ranging from 58 percent more than single-section manufactured homes to 17 percent
more than multi-section homes. Finally, conventional homes have dlightly more exterior doors
than single and double-section manufactured homes, but fewer such doors than multi-section
homes.

Summary. New manufactured homes show many differences in basic design and visible
construction features compared to new conventional homes. Manufactured homes are most
commonly placed on inexpensive non-permanent foundations rather than basements, crawl
spaces or slabs-on-grade. They have fewer bedrooms, bathrooms and other rooms, and although
this is partly a reflection of smaller size the data suggests that individual rooms are smaller as
well, at least in single-wide manufactured homes. Conventional and manufactured homes have
comparable numbers of exterior doors, and the largest manufactured homes have similar
numbers of window openings compared to conventional homes. Manufactured homes use a
much higher percentage of low-cost exterior finish materials than site-built homes, particularly
vinyl, steel and hardboard siding. Roof design and shape is also simpler and considerably flatter
than in other single-family homes, and walls tend to be shorter with lower ceilings. Both factors
tend to reduce construction cost for manufactured homes compared to conventional homes.
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3.4.3 Design Featuresin Existing M anufactured and Conventional Homes

Data on some types of design features is readily available only for the entire stock of
manufactured homes versus all other detached single-family homes, rather than just for newly
constructed units. Thisincludes data on the types of glazing in windows and sliding glass doors,
the types of appliances and equipment found in the home, and the presence or absence of
numerous amenities. These comparisons are more difficult to interpret than comparisons based
only on recent production because they do not necessarily reflect the latest trends. They may
therefore be skewed to some degree by differences such as the fact that manufactured homes
tend to be newer than detached homes in general. Nevertheless, the comparisons are indicative
of historical differences and suggestive as to ongoing differencesin the two types of housing.

Type of Glassin Windows and Sliding Glass Doors. The type of glass used in windows and
gliding glass doors has historically differed significantly between manufactured homes and other
single-family detached homes, as summarized in Table 9. While single-pane glass predominated
for windows in both types of homes as of 1993, it was more common in manufactured homes
than in other detached homes. Correspondingly, double-pane and triple-pane windows were
more common in conventional homes than manufactured homes. Finally, low-emissivity
("low-E") coating was more common in double-pane windows of conventional detached homes
than in double-pane windows of manufactured homes. Note that the table does not capture the
impact of current energy code requirements for conventional homes or manufactured homes.

Table9: Type of Glassin Windows and Sliding Glass Door s of Existing Conventional and
M anufactured Homes, Percent of Total, 1993

Windows Sliding Glass Door s
Type of Glass Conventional Manufactured Conventional Manufactured
Homes Homes Homes Homes

Single pane 62.2% 76.8% 12.4% 7.0%
Double pane 36.7% 22.2% 21.2% 6.3%

-- untreated 34.3% 22.0% 20.2% 6.3%

-- low-E coating 2.4% 0.2% 1.0%
Triple pane 1.1% -- 0.4%
No diding doors na na 65.9% 86.7%
TOTAL 100% 100% 100% 100%

Source: Housing Characteristics 1993. Energy Information Administration, U.S. Department of Energy, 1995.

The Table also shows that sliding glass doors were less common in manufactured homes than in
site-built homes (about 13 percent vs. 34 percent). In addition, more than half of the dliding
doors in manufactured homes contained single-pane glass, while site-built homes were nearly
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twice as likely to have double-pane glass than single-pane glass in dliding doors. As with
windows, low-E coating was more common on dliding glass doors of site-built homes than
manufactured homes, although its penetration was not high in either type of home.

Overall differences in window and door characteristics may be attributed in part to the fact that
manufactured homes are disproportionately located in the Southern U.S. where the climate tends
to be mild. On the other hand, the greater prevalence of thermally-efficient windows and doors
in existing site-built homes compared to existing manufactured homes may be even more
significant inasmuch as site-built homes tend to be much older than manufactured homes.

Appliances and Equipment. The appliances and equipment contained in homes reflect several
factors, including occupant income and standard of living, geographic location of the house,
family characteristics and amenities built-in at the time of construction. Conventional single-
family homes have a significantly higher overall frequency of some mgjor appliances, but others
are more common in manufactured homes. Table 10 summarizes the data on appliance and
equipment penetration in existing homes.

Table 10: Appliancesand Equipment in Existing Single-Family and Manufactured Homes,
Percent of Homes, 1993

Type of Appliance or Equipment All Single-Family Homes All Manufactured Homes
Air Conditioner (central or room) 69.6% 69.9%
-- central 46.6% 42.8%
-- room unit 46.5% 28.8%
Refrigerator 99.9% 100.0%
Dishwasher 52.4% 18.0%
Microwave Oven 89.0% 85.9%
Clothes Washer 93.4% 83.9%
Clothes Dryer 87.8% 74.8%
Water Heater (al) 98.5% 99.3%
-- small capacity 16.4% 42.7%
-- medium capacity 52.9% 41.0%
-- large capacity 24.0% 9.7%

Sources:  Housing Characteristics 1993, Energy Information Administration, U.S. Department of Energy, 1995.

Table 10 shows some interesting similarities and differences. For example, manufactured homes
are equally likely to have some form of air conditioning as single-family homes in general; about
70 percent in each case. Essentially all of both types of home contain refrigerators, and
microwave ovens are also about equally common.
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Manufactured homes are somewhat less likely to have a clothes washer and dryer than single-
family homes in general. They are substantially less likely than other single-family homes to
have a dishwasher, at 52 percent vs. 18 percent.

Almost all homes of each type have water heaters, but the water heaters tend to be smaller sizes
in manufactured homes. Over three-fourths of conventional homes have medium- to large-
capacity water heaters compared with only about half of manufactured homes; small water
heaters are far more common in manufactured homes than in other single-family homes. This
may be largely or entirely areflection of differencesin dwelling unit size.

Selected Design Amenities. There are several other design features commonly viewed as
housing amenities that are present in differing amounts in site-built and manufactured homes.
These generally add functional or recreationa value to the dwelling unit; several examples are
listed in Table 11. One of the clearest examples is garages. The Table shows that site-built
homes are far more likely to have a garage than manufactured homes. Over 60 percent of
existing conventional single-family homes have garages; just over one-third are l-car garages
and the remainder are two-car or larger garages. By contrast, less than 8 percent of
manufactured homes have a garage. Carports are essentially equally common in manufactured
homes and other single-family homes (10 percent vs. 8.6 percent). Although not indicated in the
Table, the difference in frequency of garages holds equally true for new homes of both types. It
is rare for manufactured homes to be provided with factory-built garages, while virtually all new
site-built homes have garages.

Table11: Selected Design Amenities, Existing Conventional and M anufactured Homes,
Per cent of Total

Design Amenity All Conventional Homes All Manufactured Homes
Garage 61.0% 7.8%
- 1-car 21.3% 3.6%
-- 2-car 36.6% 4.2%
Carport 8.6% 10.0%
Porch, Deck, Balcony and/or Patio 77.4% 76.4%
Fireplace 32.5% 10.7%
Separate Dining Room 47.8% 26.7%
2+ Living Rooms/Recreation Rooms 29.6% 13.0%

Sources: Housing Characteristics 1993, Energy Information Administration, U.S. Department of Energy, 1995,
and American Housing Survey, 1995.
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One area where no significant difference is apparent is the percentage of homes with a porch,
deck, balcony and/or patio. Lumping all four items together into a single category may simply
mask any difference in total number or size of specific features between site-built and
manufactured homes. Fireplaces show a strong difference: they are about three times as
common in site-built homes as in manufactured homes!® Site-built homes are nearly twice as
likely as manufactured homes to have a separate dining room, and more than twice as likely to
have two or more living and/or recreation rooms.

Summary. On the whole, existing manufactured homes have less energy-efficient windows and
glass doors than conventional homes. Several major appliance usage rates are similar between
manufactured homes and other single-family homes, but clothes washers, clothes dryers and
dishwashers are less common in manufactured homes than in other single-family homes.

Existing manufactured homes as a group are less likely to have various amenities that add
functional or recreational value, such as garages, fireplaces, separate dining rooms, and more
than one living or recreation room. Differencesin room counts are at least partialy a reflection
of size constraints, but the absence of other amenities indicates a tendency to economize since
adding site-built custom features such as garages and decks would add cost and materially
diminish the affordability of manufactured homes.

There are other types of differences that could not specifically be examined in this section due to
lack of relevant data, but merit further study as potential contributors to differences in cost
between manufactured and conventional homes. Some examples are finish flooring, carpeting,
interior drywall or wall finish, trim, kitchen and bath cabinetry, plumbing fixtures and locksets.
To the degree that manufactured homes use less expensive products in these and similar
applications than conventional homes there would be corresponding cost savings.

3.4.4 Construction Materialsin New Manufactured and Conventional Homes

In addition to unit design and visible architectural features of a home, manufactured homes differ
significantly from site-built homes in many of the underlying structural materials used for
sheathing and framing of exterior walls, floors and roofs. These features are generally less
visible to the home buyer but are alarge part of the square-foot cost of building a structure.

Some of the differences in structural materials arise from the varying requirements and practices
of state and local jurisdictions as they apply one or another of the model codes, compared with
the preemptive national HUD-Code. Other differences may result from reliance on performance

19 As defined for the EIA survey, fireplaces are wood-burning units built into a wall, with a permanent chimney.
They do not include "heating stoves' burning solid fuel, or vented room heaters.
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compliance options available under the HUD-Code, compared to the typical emphasis in site-
construction on prescriptive requirements under the model codes. Still others reflect substantive
differences in requirements of the HUD-Code compared to other model Codes. For example,
deflection criteria are less stringent under the HUD-Code, which alows use of smaller structural
membersin some cases. These topics are discussed in Chapters 4 and 5.

Framing and sheathing material usage rates in conventional new home construction and
manufactured home production during 1996 were derived from the NAHB Research Center’s
Annual Builder Practices Survey and a separate survey of manufactured home producers. Those
surveys show significant overlap but also indicated that manufactured housing producers tend to
use more oriented strand-board (OSB) and particleboard relative to plywood than conventional
home builders, and that some panel products used on manufactured homes are less thick than
comparable products on conventional homes. Manufactured housing producers also use a
significant amount of 1/2-inch fiberboard wall sheathing. Many conventional homes regularly
use OSB, but there is still more of a tendency to use plywood than in manufactured housing.
Plywood has a longer record of usage and is more expensive than OSB, and there is debate as to
their relative merits, but either is acceptable by code in most applications. Nevertheless, some
builders and home buyers view plywood as a superior product, which may be a factor in the
continuing usage of plywood as a material in site-built housing.

As a general observation, the mix of structural products used in manufactured housing is
considerably less varied than in site-built housing. This may reflect differences in economic
concentration of producers in these sectors, as well as the broader audience, wider market focus
and more diverse output mix of site builders compared to manufactured housing producers with a
sharp focus on the affordable housing market. The following sections contain more detailed
comparisons of structural usage for framing and sheathing of exterior walls, floors and roofs of
new site-built and manufactured homes.

Exterior Wall Framing and Wall Sheathing Materials. The most common type of wall studs
in both types of homes are 2x4s, with estimated market penetration of about 73 percent in
conventional construction and 65 percent in manufactured homes. Usage of 2x6 wall studs is
comparable for single-family conventional and manufactured homes at 27 and 29 percent
respectively. The usage of 24-inch on-center stud spacing rather than 16-inch spacing is just
under 10 percent in conventional construction, compared to 3 percent in manufactured homes.

Exterior wall sheathing material usage in both sectorsis listed in Table 12. Wall sheathing can
serve severa functions and a variety of products are in common usage. Structural sheathing
provides resistance to racking from wind loads, foam sheathing improves thermal performance
of walls, and other non-structural products provide a surface for attaching siding. It is possible to
omit sheathing in some situations by using let-in corner bracing or attaching certain panel siding
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products directly to the wall studs, but the survey data does not suggest that this practice is
common in new manufactured homes, and it is very rare in site-built homes. However, not all
sheathing that is reported in Table 12 can be considered structural in nature.

Site-built homes most commonly use OSB for wall sheathing (32 percent), followed in order by
plastic foam board and plywood. By contrast, manufactured homes most often used 1/2-inch
fiberboard sheathing (22 percent), with 3/8-inch plywood the second most-used sheathing type
(20 percent), and OSB ranking third in usage (17 percent). More than 60 percent of OSB wall
sheathing in both sectors was 7/16-inch thickness, but where other thicknesses were used the
manufactured homes tended to use smaller thicknesses and conventional homes tended to use
larger thicknesses. The differences in plywood thicknesses were even greater. Conventiona
houses used 1/2-inch (49 percent) or 3/4-inch (35 percent) plywood, compared with near-
universal use of 3/8-inch plywood in manufactured homes. Foam plastic insulation board usage
is nearly twice as high in conventional construction as in manufactured housing (29 percent vs.
16 percent). Finally, manufactured home producers are much more likely than site-builders to
use wall sheathing materials other than OSB, plywood, and foam board (48 percent vs.
20 percent). The most notable example is 1/2-inch fiberboard, which is four times more
common on manufactured homes than on site-built homes.
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Table 12: Use of Wall Sheathing Materialsin New Conventional Single-Family Housing
and M anufactured Housing, 1996

Sheathing Conventional Housing Manufactured Housing
Material Typeor Thickness Per cent Per cent of Per cent Per cent of
Usage Total Usage Total
3/8” 7.4% 2.4% 36.6% 6.1%
7/16" 69.0% 22.3% 62.6% 10.4%
OSB 1/2" 19.3% 6.2% 0.8% 0.1%
5/8” 2.6% 0.8% -- --
3/4" 1.8% 0.6% -- --
All OSB 100% 32.3% 100% 16.7%
3/8” 13.3% 2.5% 99.9% 20.3%
1/2" 49.0% 9.2% 0.1% 0.01%
Plywood 5/8" 2.4% 0.5% -- --
3/4" 35.2% 6.6% -- --
All Plywood 100% 18.8% 100% 20.4%
Extruded Poly 60.0% 9.3%
Foam Expanded Poly 0.1% 0.01%
Polyisocyanurate 39.9% 6.2%
All Foam 29.3% 100% 15.5%
Fiberboard 1/2" 5.6% 21.9%
Foil-Kraft 1/8” 2.8% 8.0%
Gypsum 0.7% 0.5%
Cementitious 0.1% --
Other Boards 1” 0.1% --
Other 1.2% 12.1%
None-SIPS or Slab 7.7% --
No Answer 1.5% 5.1%
All Other 19.7% 47.6%

Source:  Final Report, Data Tables: Wood Product Usage in New Home Construction, NAHB Research Center,
1996, and Final Report, Data Tables: Lumber and Plywood Usage in HUD-Code Manufactured
Housing, NAHB Research Center, 1997.

Floor Framing and Floor Sheathing Materials. Dimension lumber is the most commonly
used framing material in both single-family site-built homes and manufactured home production.
While site-builders also use engineered wood I-joists for about 10 percent of floor framing, such
|-joists are very rare in manufactured housing. The steel chassis in the manufactured home
serves to reduce floor spans and permits the use of less expensive floor framing. Almost 80
percent of lumber floor joists in manufactured homes are 2x6s, while site-built homes generally
use 2x8 or larger members.
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Floor sheathing generally can consist of a single structural layer, or a structural layer beneath a
separate underlayment. Two-layer floor systems predominate in site-built homes but are far less
common in manufactured homes. Underlayments found in site-built homes include 1/4-inch
lauan (30 percent), plywood (28 percent), OSB (10 percent), cementitious board (7 percent),
particleboard (7 percent), and other miscellaneous materials (37 percent). Manufactured housing
producers, on the other hand, reported that underlayment usage was very small (less than 5
percent of floor areq); the only products identified were particleboard (39 percent), OSB (33
percent), and plywood (28 percent). Where underlayment was identified it was exclusively
material 5/8-inch or greater in thickness, suggesting that it may have actually been a single-layer
floor system.

Structural floor sheathing material usage in both sectors is summarized in Table 13. Site-built
homes use plywood (51 percent) and OSB (42 percent) almost exclusively for floor sheathing,
with particleboard accounting for only 7 percent of use. Manufactured housing makes extensive
use of less expensive particleboard floor sheathing (47 percent) with OSB and plywood
accounting for the remainder (28 percent and 26 percent respectively). In terms of thickness,
site-built homes primarily use 3/4-inch floor sheathing (72 percent), while manufactured housing
uses 5/8-inch sheathing more often than 3/4-inch sheathing (59 percent vs. 40 percent).
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Table 13: Useof Floor and Roof Sheathing Materialsin New Conventional Single-Family
Housing and M anufactured Housing, 1996

Floor Sheathing by Type of House Roof Sheathing by Type of House
Sheathing | Typeor Conventional M anufactured Conventional M anufactured
Material | Thickness | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent
Usage | of Total | Usage | of Total | Usage | of Total | Usage | of Total

3/8” -- -- -- -- 4.0% 2.5% 8.6% 8.0%
7/16” 2.4% 1.0% -- -- 56.7% 34.8% 86.8% | 80.8%
0oSsB 12" 0.7% 0.3% -- -- 26.8% 16.5% 4.1% 3.8%
5/8” 24.7% 10.3% 58.5% | 16.2% 3.4% 2.1% 0.5% 0.5%
3/4" 70.1% 29.3% 39.3% | 10.9% 9.0% 5.5% -- --
7/8” 1.4% 0.6% 2.2% 0.6% -- -- -- --

Other 0.7% 0.3% - -- - - - -
All OSB 100% 41.8% 100% 27.7% 100% 61.4% 100% 93.1%

3/8" - - - - 58% | 22% - -
12" 33% | 17% - - 51.3% | 19.0% | 83.6% | 24%
Plywood 5/8" 135% | 68% | 515% | 132% | 427% | 158% | 164% | 05%
3/4" 83.2% | 42.2% | 485% | 12.4% | 03% | 01% - -
1v8 | 13% | 07% - - - - - -
o yﬁ\:l)o 4| 100% | 514% | 100% | 256% [ 100% | 37.1% | 100% | 2.9%
5/8" - - 63.6% | 29.7%
Particle- 34 - - 36.4% | 17.0%
board All
Particle- 6.8% | 100% | 46.7%
board
Other All - - 1.5% 4.0%

Sources. Final Report, Data Tables: Wood Product Usage in New Home Construction, NAHB Research Center,
1996, and Final Report, Data Tables: Lumber and Plywood Usage in HUD-Code Manufactured
Housing, NAHB Research Center, 1997.

Roof Framing and Roof Sheathing Materials. The most common structural system used for
roof framing in both single-family conventional construction and manufactured housing is
prefabricated roof trusses. Trusses are more common in manufactured homes, however, at about
85 percent vs. 65 percent of roof area. Thisis believed to reflect the higher frequency of simple
rectangular footprints in manufactured homes that are very conducive to roof trusses. Shorter
gpans, lower design loads and larger deflection limits also allow some manufactured homes to
use roof trusses made with 2x3 chords or struts rather than 2x4 members. This is not an option
in site-built homes.
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Roof sheathing material usage is summarized above in Table 13. While the roof deck is most
commonly built with OSB in conventional houses (61 percent), it is almost exclusively OSB in
manufactured houses (93 percent). Plywood, the other material most often used in both types of
homes, is much more common in site-built homes than in manufactured homes (37 percent
penetration vs. 3 percent). Although the most common OSB thickness in both sectors is
7/16-inch, where other thicknesses are used site builders are more likely to use 1/2-inch to
3/4-inch material, and manufactured housing producers are more likely to use 3/8-inch material.
Similar trends in product thickness are observed for plywood roof sheathing.

Summary. Manufactured homes use significantly different basic materials for framing and
sheathing walls, floors and roofs than conventional homes. There are some overlaps, but
differences are evident both in the mix of product types and in product thicknesses. In
practically every case the usage of thinner panel products and/or less expensive product
alternatives in manufactured homes is higher than in conventional homes. Wall studs are most
commonly 2x4s in both types of homes, but a small proportion of manufactured homes are
framed with 2x3s studs. Usage of economical roof trusses instead of rafters is also higher in
manufactured homes than in conventional homes. Most of these products perform structural
functions but are not readily visible to the occupant. The general result is lower sgquare-foot
costs of sheathing materials for walls, floors and roofs in manufactured homes than in
conventional homes. The only offsetting factor is the structural chassis required in manufactured
homes but not in conventional homes.
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CHAPTER 4

COMPARISON OF THE REGULATORY PROCESSES FOR
| NDUSTRIALIZED AND SITE-BUILT HOUSING

41 INTRODUCTION

This chapter compares the significant procedural differencesin regulatory systems and processes
among manufactured, modular, and site-built housing in order to assess their potential impact on
the economics of producing industrialized versus conventional housing. Section 4.2 reviews the
process of setting regulations for actual dwelling unit construction, Section 4.3 discusses
additional regulatory processes relating to regulatory approvals, design reviews and inspections,
and Section 4.4 covers regulation of land development, site-work and installation.

As an overview, site-built housing is clearly subject to the widest variety of state and local codes
relating to unit construction. Some of these are based on the One and Two Family Dwelling
Code currently published by the International Code Council,?® while others are based on model
codes that cover al types of buildings in addition to houses. The three other model building
codes in common use are the National Building Code published by Building Officials and Code
Administrators International (BOCA), the Standard Building Code published by the Southern
Building Code Congress International (SBCCI), and the Uniform Building Code published by the
International Conference of Building Officials (ICBO). Amendments of these model codes at
the state or local level are common. Producers of modular houses usualy must comply with a
pre-emptive statewide code that is typically based on a major model code, possibly with avariety
of state (but not local) amendments. Finally, the federal Manufactured Home Construction and
Safety Standards, developed and administered by the U.S. Department of Housing and Urban
Development (HUD), are applicable to all manufactured houses regardless of where in the U.S.
they are produced or placed. These federal requirements pre-empt al state and local codes that
might otherwise apply to design and construction of manufactured homes. These fundamental
differences in approach have implications that are considered throughout this chapter.

4.2 REGULATION OF UNIT CONSTRUCTION

4.2.1 Site-Built and Modular Housing

This section discusses the systems for regulating site-built homes and modular homes together.
This is appropriate since modular housing, like site-built housing, must conform to state and/or

local codes. Differences in the codes or the code change and adoption processes between
modular housing and site-built housing are noted.

2 The One and Two Family Dwelling Code was previously published by the Council of American Building
Officials, and is generally referred to in this report asthe "CABO OTFDC" or the "CABO code."
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Authority and Scope. Where construction codes have been adopted, states and/or local
governments act as governing authorities for site-built and modular housing under applicable
state laws. Yet there are typically differences in the way the two types of housing are treated.
For example, in many states site-built housing is regulated significantly or entirely at the local
level. Localities may have the power to decide whether to adopt a code at al, can decide what
code to adopt, or are permitted to make various types of amendments to a code adopted at the
state level. By contrast, modular housing is most commonly subject to a statewide code that
cannot be locally amended. As of the mid-1990's a total of 32 states administered uniform
requirements for modular construction that could not be modified at the local level.

A few states and localities continue to write their own codes, but one or more of the model codes
published by BOCA, SBCCI, or ICBO typically form the basis of codes for both site-built and
modular housing. Each of these organizations publishes a family of codes including a building
code, a plumbing code, a mechanical code and various others. Specific model codes have
traditionally tended to be adopted in particular regions of the nation, (i.e., ICBO codes in the
West, BOCA codes in the Northeast and Midwest, and SBCCI codes in the South). All of those
model codes recognize the CABO One and Two Family Dwelling Code (OTFDC) as an
acceptable alternate for construction of certain residential buildings.

While model codes generally include both technical and administrative provisions, most
jurisdictions amend the administrative sections heavily to conform to their own established
procedures. Technical provisions in the model codes may also be amended in various ways as
part of the adoption process. For site-built construction the amendments can be made at the state
or local level, although some states prohibit local amendment and others permit it only if the
code is not less stringent than the model code as adopted at the state level. For modular
construction the amendments are primarily at the state level and, in the interest of efficiency in
commerce within the state, most states do not permit loca amendments for modular
construction, even if they permit it for site-built homes. As with manufactured housing, other
state and especially local codes or regulations may also govern topics such as zoning and
environmental considerations for site-built or modular housing. The model codes do not address
consumer complaint handling, manufacturer recordkeeping or consumer warranties.

The CABO OTFDC isaparticularly significant point of reference with respect to construction of
new houses. It is a product of the three model code organizations originaly envisioned as a
national model code that is basically consistent with the three mgjor other model codes, but
different in several ways. First, the scope of the OTFDC is limited to detached homes (single-
family or duplex) and fee-simple townhouses (i.e., townhouses separated by property lines).
Second, the OTFDC includes all building, mechanical, plumbing and electrical requirements for
new homesin asingle volume. Third, the OTFDC isintended to be prescriptive and “ cookbook”
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for ease of understanding and enforcement. The HUD-Code, as well as the BOCA, ICBO, and
SBCCI model codes, are more “performance-oriented” than the OTFDC in that they tend to
make greater use of or reference to engineering-type criteria or analysis intended for use by
engineers or architects. However, the difference is one of degree since all the codes, including
the HUD-Code, contain some specification-type requirements and even the OTFDC specificaly
recognizes alternative compliance with applicable performance-based requirements in the major
model codes. Note that all these codes (except the HUD-Code) presently reference the CABO
Model Energy Code (MEC) for energy efficiency requirements.

The three model code organizations have recently joined forces under an umbrella organization,
the “International Code Council” (ICC), to draft a single family of codes envisioned as a
replacement for the separate sets of code books published by BOCA, SBCCI and ICBO. These
include the International Building Code (IBC), currently in draft form but scheduled to be
published in the year 2000, as well as the International Plumbing Code (IPC) and the
International Mechanical Code (IMC), both aready published. The ICC is aso drafting an
International Residential Code (IRC) for publication in the year 2000. The IRC will be
technically comprehensive but limited in scope to one and two-family homes and townhouses,
and therefore can be viewed as a successor to the current CABO OTFDC. The ICC code-
drafting activities require reconciling technical differences among the three model code families.
But since the ICC has no greater legal authority or standing than the other major model code
organizations, it cannot address the variations introduced when model codes are amended at the
state or local level during the process of adoption, nor can it reconcile differences resulting from
non-uniform interpretation or enforcement.

Method of Adoption. Building codes for site-built and modular construction are adopted
through legal action at the state level or, when required by the state constitution or delegated by
statute, at the local jurisdictional level (city, county, township, municipality or other
governmental authority). Many different systems can be found in practice around the United
States. Some states retain all authority in a central department that establishes and oversees a
uniform statewide code. Other states have no statewide code at all and leave regulation to local
government. Others have hybrid systems that specify what code localities must adopt if they
adopt any code at all, or specify “minimum” requirements that localities can meet or exceed in
their own codes. Within this framework, the regulation of modular construction tends to be more
centralized than regulation of site-built construction. There is aso variation in how
comprehensive the adopted codes are; for example, states and localities often make separate
decisions about adoption of a building code, mechanical code, plumbing code, electrical code,
energy code and possibly other codes. Asaresult, it isentirely possible to have one type of code
in force but not another.
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Most of the adopted codes are based on one of the major model codes and/or the CABO OTFDC.
However, these source documents have historically been revised and republished at three-year
intervals, so jurisdictions planning to adopt a new code must not only choose a model code, they
must also select a specific edition and develop the necessary adopting legislation as well as the
necessary state or local amendments. There are ordinarily time lags, sometimes significant,
between publication of a new edition of a model code and its legal adoption in any particular
jurisdiction. This process typically takes at least a year and sometimes much longer, so even
states or localities that use the same model code frequently use different editions for periods of
time. Most of the code groups keep earlier editions of their codes in print for three to six years
and sometimes more following publication of a new edition, for use in jurisdictions that have not
adopted the latest edition. Finally, while model code amendments are often published each year
as they are approved between new editions of the codes, interim amendments are ordinarily not
adopted.

Uniformity. The significant differencesin technical content of codes applicable to site-built and
modular housing around the country result to some degree from differences in the underlying
intra-state systems of code adoption and administration. These are summarized in Table 14,
which shows that as of the mid 1990's, 18 states had no state-level code requirements for site-
built homes, 11 states had codes that pre-empted local regulation, and 16 states set minimum
standards but allowed localities to make modifications as long as they were not less stringent
than the state-adopted code. A tabulation of 1996 single-family housing starts by type of state
code shows that the 18 states without any statewide requirements (Type 0) had 32 percent of
1996 starts, the 16 states with minimum codes that permitted more stringent local amendments
(Type 3) had 42 percent of starts, and the 11 states with mandatory uniform statewide codes and
no local amendments (Type 4) had only 15 percent of starts. In total, over 80 percent of single-
family homes built in 1996 were in states where there was a clear legal potential for code
variations from one jurisdiction to the next (Types 0, 1 and 3).

Greater uniformity is evident for modular housing based on Table 14. Only 8 states had no state-
level code requirements for modulars, 32 states had statewide codes for modulars that preempted
local amendments, and ten states set minimum standards for modulars but permitted stricter local
amendments. While modular starts by state are not available, the 32 states with mandatory
uniform statewide codes (Type 4) had 80 percent of all 1996 single-family starts, the 8 states
with no statewide requirements for modulars (Type 0) had only 3 percent of 1996 single-family
starts, and the 10 states that set minimum codes for modulars but permit more stringent local
amendments (Type 3) had 15 percent of 1996 single-family starts. Therefore it appears the vast
majority of modulars are placed in states that have enacted uniform codes for modular
construction and do not permit local amendments relating to modulars.
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Table 14: State Requirementsfor Construction of Site-Built Homes, Construction of
M odular Homes, and Installation of Manufactured Homes

State-L evel Site-Built Homes: Modular Homes; M anufactured Home
Requirement Number of States Number of States Installation:
Number of States
TypeO 18 8 27
Typel
Type?2
Type3 16 10
Type4 11 32 22

Key to State-L evel Requirements:
TypeO: No state-wide requirements.

Type 1:  No mandatory state-wide code, but if localities adopt a code it must meet minimum
requirements.

Type2: No mandatory state-wide code, but if localities adopt a code it must be the state code without
modification.

Type3: Mandatory minimum state-wide (localities can make more stringent).

Type4: Mandatory state-wide (local modification not alowed).

Source: Directory of Building Codes and Regulations — State Directory, National Conference of States on Building
Codes and Standards, Inc. (NCSBCS), various dates. The District of Columbia and the Commonwealth of
Puerto Rico are tabulated as statesin al three columns. State-level requirements change periodically; more
recent information may be available from NCSBCS.

The issue of uniformity in codes for site-built and modular homes is further complicated by
problems of code interpretation. Even identical code language can potentially mean different
things to different people, especialy where provisions are complex, highly technical, or
ambiguous. Staff members of the model code organizations will provide informal interpretations
of their code texts as a service to local code officias, and formal interpretations are available as
well, but al such interpretations are presented as advisory inasmuch as the ultimate
responsibility for interpretation rests with the authority having legal jurisdiction. As usual,
depending on the state, this authority may be the local inspector or a centralized state department
responsible for administration of a uniform statewide code. The interpretation problem is most
significant for site-built construction where the inspection and enforcement process is highly
decentralized. It adds uncertainty and variability to the application of building codesin practice.

Uniformity of requirements for modular housing has been achieved legidatively and
administratively in many states, but problems of inconsistent requirements between states and
within other states remain. Attempts to address the interstate situation through *“reciprocity
agreements’ between or among states, as well as through the recently-created “Industrialized
Buildings Commission,” have generally focused on interstate acceptance of code administration
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and enforcement processes rather than substantive uniformity in technical code requirements.
These developments are further discussed in a subsequent section.

Code Change Process. Each model code organization has its own procedures for revision of its
family of codes. In general, each of the codes has an annual cycle that begins with an
opportunity for any interested party to submit written code change proposals along with
supporting documentation. The proposals are published and an initial public hearing is held
where a code change committee receives testimony for and against the proposals. The
committee makes an initial determination of whether or not to accept each change, either as
proposed or with modifications. These determinations are published and there is an opportunity
to formally challenge each decision. Unchallenged decisions are automatically upheld, but if a
challenge or “negative ballot” is submitted on a specific item then the first hearing result is
reviewed at a second public hearing when a final decision is made by the state and local code
officials holding voting membership in the model code organization. Thus, while any person can
submit a proposal or testify for or against any proposal, the ultimate decision on whether or not
to adopt a code change rests with participating code officials.

The CABO OTFDC (and CABO MEC) amendment process is similar, as is the process for the
CABO MEC, except that CABO has no genera membership so all decisions have historically
been made by a small code change committee consisting of members appointed by the three
model code groups. The committee members primarily include code officials, but sometimes
one or more voting members from industry or other government agencies are permitted to

serve.?

The process for amending the NFPA National Electrical Code (NEC) differs considerably from
the other model code procedures. The NEC is maintained through an ANSI-approved consensus
process operated by the National Fire Protection Association, under a 3-year cycle rather than an
annual cycle. Participation and voting rights are open to al interested parties, subject to general
requirements for committee balance and due process.

4.2.2 Manufactured Housing

Authority and Scope. HUD is the federal agency with ultimate authority over the design and
construction of every manufactured home made in the United States. The Manufactured Home
Construction and Safety Standards or "HUD-Code," compiled at 24 CFR Section 3280, and the
companion Manufactured Home Procedural and Enforcement Regulations, compiled at 24 CFR
Section 3282, are the requirements that govern the construction of manufactured homes and

2L Historical code change procedures are evolving with the emergence of the ICC family of codes aswell as with the
recent transfer of responsibility for maintaining the OTFDC and the MEC from CABO to ICC.

56



4. COMPARISON OF REGULATORY PROCESSES

operation of the regulatory process. Prior to promulgation of the HUD-Code in 1975, a
voluntary standard regulating design and construction of mobile homes was available for
adoption by states and localities.?? Since that time, the HUD-Code has contained all the
technical requirements for construction, including unit planning, structural, fire protection,
energy efficiency, plumbing, electrical and mechanical systems. HUD regulations govern
inspection and oversight of manufactured home construction, and provide for rulemaking,
recordkeeping, complaint handling and related functions.

Uniformity. All manufactured houses designed to be used as dwelling units must comply with
provisions of the HUD-Code. Some specific requirements may vary depending on
environmental conditions where the home is sited, such as wind speeds, snow loads and climate,
but these variations must be set forth in the HUD-Code itself. Furthermore, the HUD-Code is
preemptive, meaning that it nullifies or supersedes any and all other state and local requirements
that might otherwise apply to design and construction of manufactured housing.

The HUD-Code only tangentially addresses ancillary issues related to site installation, utility
connections, add-ons or modifications to manufactured houses, warranties, transportation, or
siting approval. State or local regulations and codes, often based on the model codes for site-
built housing, can address these issues. The result is a high degree of variation around the
country in regulation of these activities, ranging from little or no regulation or enforcement to
comprehensive state-wide systems.

The HUD-Code is not specifically based on any other model code, except for its electrical
provisions which are based on the 1993 National Electrical Code. The HUD-Code places
greater emphasis on performance standards than any of the other U.S. model codes. This gives
manufactured housing maximum flexibility in compliance so long as producers can show by
engineering analysis or physical tests that an assembly (wall, roof, etc.) meets the general
performance standard. For example, under the performance method a manufacturer may use any
combination of materials and fasteners to construct exterior wall assemblies that withstand
design dead and live loads (e.g., wind loads) and may demonstrate compliance by full-scale tests
in lieu of engineering calculations. Prescriptive standards such as found in the CABO code, on
the other hand, might simply require 2x4 wall studs spaced not more than 16 inches on-center
and specified amounts of structural sheathing on the first floor walls of a two-story house in a
given wind zone and seismic zone. There is no testing and therefore no opportunity to consider
workmanship or the interaction of all parts of an assembly in resisting wind loads.

HUD also issues formal Interpretative Bulletins as necessary to clarify the meaning of specific
parts of the standards or assist in enforcement. These can be issued without rulemaking

2 ANSI 119.1/NFPA 501, “Standard for Mobile Homes.”
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proceedings or public comment. This uniform system of binding interpretations applicable
nationwide is an important tool for achieving consistent application of the HUD-Code.

Code Change Process. HUD is legally responsible for maintaining and revising the HUD-
Code, but substantive amendments have been quite infrequent since the regulations were first
published in 1975. Two private sector committees have suggested revisions to the HUD-Code at
various times in recent years, but few if any changes have resulted. For that matter, any
interested party is free to submit proposed changes to HUD, even though the agency has no
obligation to act on them. In addition, Congress may enact legislation requiring the agency to
revise its rules. Perhaps the most significant changes to the HUD-Code were provisions
concerning formaldehyde emissions adopted in 1984, and updated high wind and thermal
protection standards that became effective in 1994.

If HUD decidesto initiate arevision to the standards, a draft of the proposed new language and a
supporting rationale is prepared by the HUD Office of Manufactured Housing and reviewed by
the Office of Management and Budget (OMB). After OMB clears issuance of the proposal, the
proposed changes are published in the Federal Register with a request for public comment.
HUD must review all public comments and then may (1) revise the proposed rule (if revisions
are deemed necessary) and publish it as afinal rule with a specified effective date, (2) re-submit
a revised proposal for OMB clearance and repeat the entire notice and comment rulemaking
process, or (3) decide not to proceed with any change to the existing standards. This overal
rulemaking process typically takes two to three years, and legal challenges may follow.

4.2.3 Findingsand Implications

Centralization and Uniformity. It isinherently less time-consuming and expensive in terms of
administration and compliance to follow direction under a single system of governance, as found
in manufactured housing, than to be subject to the authority of multiple jurisdictions, as found in
site-built and modular construction. The manufactured housing industry realizes significant
efficiencies by operating in an environment where a relatively small number of large producers
al are working under a uniform set of rules that are written, interpreted and enforced by one
national authority. In contrast, the tendency for the vast majority of individual site-builders each
to produce a smal number of homes under inconsistent requirements that are adopted,
interpreted and enforced by thousands of state and local code authorities complicates compliance
and decreases efficiency.

Modular housing producers fall in the middle. They benefit from statewide code uniformity,
centralized regulation and pre-emption in most states, but only on a state-by-state basis. In other
states they remain subject to locally varying requirements, and in general they experience more
and more variations as they attempt to expand into interstate shipments and sales. More uniform
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governance might not be a great advantage for smaller modular producers that confine placement
of their housing units within one or two states or a single local area, but at least on an interstate
level it could potentially provide some advantage for larger modular builders that operate over
wider geographic areas. In cases where many jurisdictions exist within afew hundred miles of a
single modular housing factory interstate uniformity could be an advantage, whereas state-to-
state or local variations could be a significant barrier to growth and maximum production
efficiency. Under such circumstances, national legislation or widespread voluntary adoption of
uniform technica requirements and enforcement procedures for modular builders could create
efficiencies for the modular sector. At this point there is little reason to expect such a
development.

The actual extent of non-uniformity is a complex and constantly changing topic. It is true that
most states and localities around the U.S. adopt modified versions of recent editions of a small
number of model codes. Totally unique state and local codes have become less common today
than in previous decades. The goal of uniformity could be advanced with the ongoing
consolidation of the major model codes into one building code (the IBC) and its publication in
the year 2000, but any real improvement will depend on the speed with which a single model
code is adopted and the degree to which it is amended at the state and local level. The paradlel
development and publication of the IRC may do little to increase uniformity since, as seen by the
example of the CABO OTFDC, mere availability of a single, largely complete code that
addresses much of home building does not guarantee uniform adoption. It is not clear that the
IBC or the IRC will be any different. And finally, achieving uniform technical requirements
only addresses part of the problem because the ultimate impact of an adopted code can easily be
changed through varying interpretations by local building inspectors. This process of local
interpretation has been said to result in several thousand major and minor variations of current
codes?

Comprehensiveness. Presentation of comprehensive requirements for all aspects of home
building in a single document, as has been done with the HUD-Code and CABO OTFDC, makes
it easier for users to understand the rules and regulators to enforce them. This has benefitted
manufactured housing, but can do little to improve efficiency for site-built and modular
construction as long as state and local jurisdictions have the authority to selectively adopt or
overrule provisions of the code. For example, many states or localities have only adopted
portions of the CABO OTFDC (such as the building chapters) and excluded other provisions
(such as the plumbing section).

2 U.S. Congress, Office of Technology Assessment, Technology, Trade, and the U.S. Residential Construction
Industries— Special Report, OTA-TET-315, Washington, D.C., U.S. GPO, September 1986, p.70.
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Performance vs. Prescriptive Requirements. Some of the efficiency in producing HUD-Code
housing may be the result of the greater use of more flexible performance standards for
regulation, because many of the requirements in the HUD-Code are framed in terms of
performance standards. The fact that producers of manufactured housing engage in large-scale
production of more standardized housing units with a large investment in equipment, centralized
factories and professional engineering staff makes performance compliance attractive.
Manufactured housing producers can use in-house expertise to do the required engineering
analysis or testing for standard designs, and minimize the cost impact by spreading it over the
large number of similar units produced.

Of course, performance standards are not unique to the HUD-Code. The BOCA, ICBO, and
SBCCI model codes also have provisions for the use of performance standards, and CABO
allows builders to use the performance standards cited in these model codes as an alternative to
prescriptive requirements in the OTFDC. Yet about 80 percent of conventional home building
companies are small in size, building less than 25 units a year, each one often significantly
different from the others. Consequently, most builders have little to gain from using
performance standards because the cost of engineering and testing to meet those requirements is
too burdensome when spread over production of such a small number of varied unitsin ayear.
Performance standards also are inherently complex and technical to apply. Even when
performance criteria are incorporated or referenced in the code text, it is not clear whether local
building officials will find such procedures acceptable. Ultimately, inspectors have wide
discretion in reviewing a builder’s plans. If they have no common understanding of the criteria
by which they can judge that an assembly is meeting performance standards, they will have
difficulty in interpreting and accepting the computations and tests required to prove performance
and may demand extensive verification by design professionals. Some inspectors set the burden
of proof so high that builders do not find it cost-effective to use innovative techniques not
specifically permitted in the code®* Overall, the potential advantages of performance
compliance are smaller and more difficult to realize for small site builders in a decentralized
regulatory environment than for manufactured housing producers operating under the HUD-
Code.

Amendments. The model codes have historically proven more responsive to change than the
HUD-Code; each model code has a regular, institutionalized code change processes with
periodic forma consideration of large numbers of proposals submitted by many interested
parties. While this process may help speed the legal recognition of new materials and
techniques, state and local authorities can nullify this advantage by taking long periods of time to
enact new editions of the model codes into law. And there is little evidence that this difference

2 Richard Duke, Local Building Codes and The Use of Cost Saving Methods A Staff Report of the Bureau of
Economics to the Federal Trade Commission. December 1988, p.8.
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has significantly limited innovation in HUD-Code homes. It may be that the performance nature
of the HUD-Code reduces the need for constant revision compared to the model codes, which
include many more material-specific or quasi-prescriptive provisions.

A uniform, complete model code for all site-built and modular housing will not be advantageous
unless the current variations in practice at the state and local level are also addressed. Some
element of national preemption or widespread voluntary interstate adoption without amendment
would have to occur for significant progress to result. Widespread implementation of a single
code devoted to low-rise site-built housing and encompassing all the specialized building
systems could facilitate innovation in technology and materials and might lead to reductions in
compliance cost. Nevertheless, it is unlikely that any resulting savings would allow site-built
housing in its present form to compete effectively with manufactured housing in the same
affordable housing market.

Summary. The differences in regulatory practice between site-built or conventional housing
and manufactured housing arise from the different economic and structural characteristics of the
two industry sectors and the differences in the basic production processes. Decentralized
regulatory practices have been considered appropriate in a sector where 80 percent of the
producers each build less than twenty-five units a year, often in scattered locations, through a
process requiring coordination on a site-by-site basis of the largely sequential work of numerous
specia trade contractors over a protracted period of time. This approach to regulation has not
necessarily proven to be very efficient, but it appears to have served the underlying purposes of
protecting public health and safety. Prior to the HUD-Code it was the universally accepted
approach to regulating building construction.

In contrast, manufactured housing is a concentrated industry in which the largest ten firms have a
65 percent market share. Large numbers of HUD-Code homes are produced at centralized
production facilities under controlled conditions where relatively unskilled labor performs
simplified, specialized, predictable tasks that can easily be regulated and inspected by one
authority and system of governance. Yet these considerations were not what led to the HUD-
Code. Rather, attempts to apply traditional decentralized regulatory approaches to the
centralized processes of mobile home design and construction were inherently questionable, and
there were long-standing concerns about the safety, quality and durability of the resulting
product that outweighed any possible benefits of state-level autonomy or local enforcement. The
existing system was not working and arguably constituted an impediment to progress and a
burden on interstate commerce. The potential benefits of a pre-emptive federal regulatory
presence were recognized, and the HUD-Code was the resullt.

Modular housing is in an intermediate position between HUD-Code housing and site-built
housing in regard to regulation. Modular producers benefit from some of the efficiency and

61



FACTORY AND SITE-BUILT HOUSING

process control inherent in factory production, but in practice have not realized similar
economies of scale as HUD-Code producers. One reason is that modular companies are smaller
and less well capitalized. Another isthat they must deal with multiple regulatory authorities and
avariety of codes in order to sell in alarge geographic area. Modular production also includes
many two-story units that automatically require assembly and finish work at the site, limiting the
potential advantages of factory production and subjecting these units to more on-site regulation
than HUD-Code homes. Finadly, the greater extent of customization in the modular industry is
believed to reflect conscious attempts by the industry to appeal to a higher-end market than
manufactured housing. As aresult, it is difficult to discern the degree to which variable local
regulation as opposed to market forces leads to more costly customization. Nevertheless, greater
standardization of the underlying construction requirements that apply to the modular industry,
whether by legislation or on a voluntary basis, could reduce modular production costs, expand
access to larger markets, and make modular producers more competitive with HUD-Code
producers.

4.3 APPROVAL, DESIGN REVIEW AND INSPECTION
4.3.1 Site-Built Housing

Approvals and Design Review. Site-builders need to obtain a variety of permits in order to
construct a new house. In many jurisdictions, detailed building plans must be reviewed and
approved by the local code enforcement department before a permit allowing construction is
issued. Waiver of design review is permitted under CABO at the discretion of the building
department, but when a house plan is required it must “show in detall that [construction] will
conform to the provisions of this code and all relevant laws, ordinances, rules, and regulations.”°
CABO aso mentions that a plot plan is required, showing the location of all easements, drainage
facilities, adjacent grades, property lines, the proposed building, and any existing buildings on
the property.

Design review would ordinarily involve review of site/foundation conditions, major structural
systems, energy use, and electrical and mechanical plans. When the quality of materials used in
construction is critical to code compliance, specific information is required to verify the quality
of the materials. Depending on the jurisdiction and applicable code, specific engineering details
may also be required for structural, mechanical, and electrical work, including computations,
diagrams and other supporting technical data bearing the seal of aregistered design professional.

Design details including three to four elevations, floor plans of each level, and one basic section
showing structural details are typically required on the plans. Joist sizing, spacing, and beam

% 1995 CABO One and Two-Family Dwelling Code, Section 112.
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sizes are usualy specified, as are basic wall framing specifications (e.g., 2x4 studs at 16 inches
on-center). Very basic electrical, mechanical and plumbing layouts are aso typically required.
Specifications for insulation and cal culations showing conformance to the CABO Model Energy
Code or other applicable energy code may also be required.

I nspection. Numerous field inspections are typically required for site-built housing. The CABO
code specifies