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PREFACE

The Building Research Association of New Zealand (BRANZ) publish this
report by 1987 BRANZ Study Award winner, Alan Johnson, as part of its

ongoing support for innovation in building. The views represented are not
necessarily those of the Association.

This report 1is intended for Dbuilding firms, manufacturers, 1local

authorities, government, and other members of the community interested in
the provision of affordable housing.
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ABSTRACT

BRANZ Study Award winner Alan Johnson toured North America to study the

relevance of housing innovations there to both the building industry and
the housing market in New Zealand.



INTRODUCTION

Over half of the two million or so houses built in the United States each
year are built partially or entirely in a factory. Could this approach to
house building be the reason that house construction prices in the U.S. are
between a half and one third of what they are in New Zealand ? If there is
some link between an industrialised approach to residential construction
and lower housing prices what can the New Zealand housing industry gain
from a similar approach here ?

These two questions led to a proposal to study innovative housing in North
America as part of the BRANZ Study Award in 1987. The subsequent trip to
North America took place between mid-March and late May 1988. This paper
is a report of this trip as well as a discussion of the relevance of North
America housing innovations to both the building industry and the housing
market in New Zealand.

A variety of housing organisations were visited, principally in California,
Oregon, Wisconsin and the north-eastern states. Visits were made to 14
private sector corporations, two research institutions, and several
Government and industry organisations.

The author also took the opportunity presented by this trip to visit a
variety of community/ non-profit organisations involved in housing
provision in some way. While the information gained from these visits is
not directly relevant to the area of work that BRANZ is involved in, this
information may nevertheless be valuable in lowering housing costs in New
Zealand. Unfortunately there 1is not sufficient room for a discussion of
these visits within this paper but those individuals interested in this
area may wish to contact the author directly.

This paper begins with an overview of the U.S. housing industry. This
overview will seek to outline what can be perceived as an intense rivalry
between the two totally distinct sectors of the industry; the manufactured
housing sector and the conventional site builders. It is worthwhile here
to also comment on the regional characteristics of the industry. Here
climate, labour supply, the level of wealth and historical accident seem to
play a part in determining the shape and form of the building industry in
various parts of the United States. This brief industry survey will also
consider the wvarious markets each part of the industry is serving and
consequently the shape of consumer demand and various constraints on this
demand.

The second part of this paper deals specifically with reports on the
various corporations and organisations visited. These reports vary in
depth and detail partly because several of the organisations visited
offered little that was appropriate to the New Zealand housing industry and
partly because the level of cooperation and the information supplied varied
enormously between organisations. These 1individual assessments, where
possible, will consider the techniques and technologies adopted by the
enterprise, the market it is producing for and the final cost as well as
the structure of the enterprise.

This emphasis on markets, costs and institutional structures is seen to be
an integral part of this study. Without reference to such factors it is



difficult to decide the value or otherwise of a building technology and
even more difficult to determine the relevance of such technology to New
Zealand markets and conditions.

The conclusion of this report will outline the techniques and methods seen
in use within the U.S. home building industry which may be of use here in
New Zealand. A brief mention will also be made of the approaches which are
not seen as relevant to the New Zealand scene and the reason for this view.
Finally the conclusion considers the overall value of the trip and includes
some recommendations for future action.

For the casual reader it may be worthwhile to begin by reading the
conclusions and referring back to the bulk of the report for details of
particular products or organisations that are of interest. There are ample
references in the conclusion to allow this.

THE U.S. HOUSING INDUSTRY

The housing industry in the United States is divided very clearly into two
sub-industries, notably the manufactured housing or mobile home builders
and the more conventional site builders known colloquially as stick
builders. To the casual observer there would appear few differences
between the products produced by each sub-industry particularly at the
margin between up-market manufactured homes and low priced site-built
homes. Nonetheless the market is distinctly aware of the differences as
reflected in the resale value of each product.

It is obvious that there is an intense rivalry between the two sectors of
the industry. This rivalry often made it difficult to determine fact from
fiction when asking participants in one sub-industry to comment on the
benefits of theilr sector over the other.

Site or conventional builders would often refer to manufactured housing
disparagingly as mobile homes and claim that they were not built to the
same quality or standard as site-built homes. To illustrate their point
they would refer to the appearance of mobile home parks around the country
and suggest that whenever homes were damaged by floods or tornadoes they
were inevitably manufactured or mobile homes. |

In response, manufactured house builders point to the major cost savings
possible with manufactured housing, to the improving quality or
manufactured homes and to discriminatory land use planning which often
relegated mobile home parks to second-rate and potentially dangerous sites.
Moreover, manufactured housing advocates claim that the standards to which
manufactured housing must comply are simply different and often more
comprehensive than those applied to site built houses.

Regardless of the merits of these arguments it is an inescapable fact that
manufactured houses are significantly cheaper than their site built
equivalent. U.S. Department of Commerce figures for 1986 showed that the
average size of a manufactured home was 1,110 sq ft (103 m?) and cost
$§US20.18 per sq ft ($217 m?) while for a site built home the average size
was 1,825 sq.ft (169 m?) at a cost of $US49.05 per sq.ft. ($527 m?). Yet
despite this wide and apparently growing price differential the
manufactured housing industry’s market share of new single family homes has



declined steadily in recent years. This decline may be due in part to
change in regional demand where states such as Texas which are large
producers and consumers of manufactured homes have been hit by the
recession in the oil industry. Additionally this reduction in market share
may be partially a result of increased industrialisation in the site-built

housing sector.

It is probably worthwhile to consider the characteristics of each of the
sectors of the U.S. housing industry separately in order to gain a better
appreciation of the differences between them.

Site-Built Housing Industry

The first impression of the site-built housing industry in the United
States is one of an industry dominated by large corporations. Certainly by
New Zealand standards the U.S. home building corporations are large.
However, within the U.S. housing industry the market share of these
corporations is minimal. In 1986 of the 1.805 million site-built houses
built, 94,000 or just over 5 per cent were built by the biggest ten home
builders. The 482 building companies with annual sales exceeding $US 15
million build 450,000 houses or 25 per cent of the total market. A 1987
survey of builders activities, undertaken by the National Association of
Home Builders (NAHB), showed in fact that 67 per cent of all builders had
fewer than 25 housing starts per year and that 97 per cent of building
firms were privately owned. (as opposed to publicly listed corporations).

There is an adage within the U.S. building industry that all you need to be
a builder is a pickup truck and a dog. Entry into the house building
industry appears relatively easy as a result of the availability of
merchant credit and the absence of a formal trade training system.
Builders generally acquire their skills through 0.J.T. (on the job
training) and in many states where the economy is less buoyant (i.e., the
Midwest and the South) building contractors are 1literally working for
wages. The existence of low paid operators with minimal capital backing
has a significant effect on larger corporations working in the area of
industrialised housing.

Because of this ease of entry and the low margins inherent in new home
construction in many states the number of active building organisations
fluctuates dramatically. The National Association of Home Builders (NAHB)
estimates that there are between 96,000 and 130,000 home building
corporations or partnerships nationwide depending on the state of the
Industry. In addition the 1982 census reported that there was 125,000
self-employed building contractors in the United States.

It appears also that the bulk of house building activities takes place in
suburban markets. Roughly two-thirds of builders are building in such
markets while a further 25 per cent are active in central city areas. Such
a distribution of home building effort can be explained by the

deteriorating nature of many inner city residential areas and the
continuing emphasis on suburban development.

In recent years in the site-build housing industry, there has been
increased interest in industrialised approaches to house construction.
While the range of industrialised techniques available in the U.S. is far
greater than that available in New Zealand, on average it would appear that



the typical U.S. building firm uses about the same level of technology as
most New Zealand home builders. Such reluctance to use more advanced
technologies may be the result of the large numbers of small firms in the
industry and the comparatively low level of capital investment required in
such operations.

The industrialised techniques available to U.S. builders range from virtual
stock-in-trade products and equipment such as roof trusses and pneumatic
nailers, through relatively simple technologies like floor trusses, open
wall panels and foam sheathing to more advanced materials/components such
as structural foam panels and laminated veneer lumber. (Many of the more
relevant of these will be discussed in detail later).

As well as having a wide variety of innovative products at its disposal the
site-built housing industry has developed a number of building systems each
of which 1is well established within the industry and some of which have
their own market niche. Such building systems include:

Modular Housing

Modular housing is the term given to a construction system where a house is
prefabricated in whole sections wusually in a factory environment. These
sections are generally 3.6-4.2 metres wide and up to 20 metres in length
and are usually completely finished inside though often sidings and roofs
were left partially unfinished. Modular sections are transported to site
and often lifted by crane on to completed foundations and married up with
associated modules. Some firms offer two- and three-storied modular houses
where modules are simply stacked on one another. In many respects modular
house construction is similar to that of manufactured or mobile homes
though in the former the quality of materials used and the standard of
design and finish is superior.

Panelised Housing

Panelised houses come in several forms. Some are merely floor, wall and
roof components fabricated in a factory transported to site and erected
with the use of a crane. Such panels are sometimes left open (open panels)
for fixing to adjacent panels and for regulatory inspection. Panels of
this hybrid type can be 3.0 metres wide and up to 13 metres long depending
on the transport available and the design. Often panels of this type are
little more than elaborate pre-nailed frames with some form of sheathing
attached.

More sophisticated panels involve the use of polystyrene or polyurethane
foam. Some of these foam panels use timber or aluminium framing for
strength and fixing. Others use a form of stress skin construction where
the foam is sandwiched between sheets of plywood or a form of coarse
particle board often known as waferboard. There appears to be an ongoing
debate within this sector of the industry over the merits of polystyrene
versus polyurethane foam and over the various methods available for the
fixing of sheets to foam. Corporations producing foam panels appear to be
concentrated in the north-eastern United States particularly in New England
where the high thermal efficiency of this form of construction is a key

selling point. Some panel systems can provide thermal resistance "R"
values of 10 (m2 C/W).



Component Housing

Component housing is virtually an extension of the pre-cut, pre-nail
packages available in New Zealand. Components available range from pre-
hung doors and roof trusses to floor trusses, truss frames including both
roof and floor trusses, and a variety of composite wood beams and laminated

veneer lumber.

Log Housing

Log homes are another version of factory-made housing available mainly
throughout the snow belt states (i.e., the northern U.S.A.) The log homes
available come in a variety of styles from hand-hewn round logs to
precision-machined interlocking planks. Examples of the latter are already
available in New Zealand from local companies and, more recently, North

American franchisers.

A mixture of panelised and log housing is the timber-framed or post and
beam building system. As the name suggests this system uses heavy timber
(200 x 150 min) for posts, beams and rafters and often uses skilled
handwork to make specialist joints and scarfs. To provide walls and
roofing post and beam, builders use logs in their various forms or stress
skin foam panels. Needless to say, due to the labour intensiveness of this
style of building and the use of top quality timbers this method of
construction is expensive.

For both conventional log homes and the post and beam hybrid the key
selling point is their distinctive appearance and their wuse of natural
materials. Because of this distinctive appearance the market for such
houses is limited.

Dome and Alternative Housing

Dome housing in the U.S. extends beyond the geodesic dome structures that
are occasionally built as homes in New Zealand. As well as the use of
timber as a construction material, domes are also built from fibreglass and
ferrocement and from reinforced concrete with an earth shelter. This area
of the U.S. housing industry was not studied, largely because of the
limited market that such housing would have in New Zealand.

Manufactured Housing Industry

The manufactured housing industry has evolved over the last 40 years from
making aluminium trailer homes (a form of large caravan) to the manufacture
of substantial factory built homes. The early products of the industry
left much to be desired particularly in terms of aesthetic appeal and
unformity of standards. These links with the trailer home business of the
1940s and 1950s have led to manufactured homes being called mobile homes, a
term which the manufactured housing industry would be pleased to erase.

The term mobile home is in fact hardly appropriate to the modern day
manufactured home. While a manufactured house is fabricated in a factory
environment and often shipped hundreds of kilometres, once it is located on

its eventual site is seldom if ever relocated - in fact it is generally
immobile.



The manufactured housing industry has since the early 1980s produced
between 240,000 and 300,000 houses each year though over this time the
industry’s share of the single family home market has declined steadily.
There are approximately 130 firms producing manufactured homes in 320
plants throughout the United States though only a dozen of these are
publicly listed corporations. The bulk of the industry is therefore made
up of small-to-medium-sized privately owned companies most of which are
owner -operated.

Trends

Sources within the industry itself acknowledge that by nature the industry
has been rather incestuous and introspective. Many of the changes of
ownership of plants and companies have taken place within the industry with
few new entrants. This may be because of the specialised nature of the
industry and its unique approach to management, production and distribution
which appears to be a mixture of the styles of the auto industry and the
home building industry.

For some time now the manufactured housing industry has been attempting to
improve its image in an effort to shake off the negative images of 40-year
old trailer homes. Efforts, in this regard have been geared towards
stressing the quality and affordability of manufactured homes in an attempt
to have them seen as close substitutes for site-built housing. The work of
the Manufactured Housing Institute (MHI), the American Planning Association
(APA) and several of the larger corporations has been important in this
effort. Pilot projects or model developments using manufactured homes in
well-planned, good quality subdivisions, have sought to demonstrate that
with sensitive treatment and flexible planning controls, housing of a
standard and amenity similar to site-built housing can be achieved.

However, despite these efforts to improve its image, the competitive nature
of the industry and the persisting problems of housing affordability for
low income Americans have led some producers to reduce their bottom line on
size and quality to increase their sales. Several manufacturers are now
producing a "house" which is a cross between a trailer home and a
manufactured home, a product known within the industry as a park model
home .

The park model home is generally a single wide (i.e, a single 3.6-4.2 metre
wide module) manufactured home up to 12 metres in length and often not
built to the same standards as more conventional manufactured homes.
Producers of park model homes may claim that this product is not seen as a
substitute for other manufactured homes but merely as an up-market trailer
home designed for siting within vacation parks (the NZ equivalent to a
caravan park) or as a holiday home (the NZ bach or crib). 1In reality, park
model homes are used as permanent accommodation in both these settings with
local authorities turning a blind eye to the practice. To some within the
industry the advent of the park model home is evidence that the industry is
bound to repeat the mistakes of the past.

There are fears within the manufactured housing industry of an invasion by
the Japanese home-building industry similar to that which brought about a
decline of the U.S. Auto industry. The Japanese housing industry has over
the past 20 years become very mechanised with extensive use of computers
and robotics. While the industry there is highly industrialised and more



capital intensive than the housing industry in either the United States or
New Zealand, its replication outside of Japan may be limited because of the
nature of local consumer demand (which often prefers custom-built homes)
and because of the local resource base.

While it is doubtful that Japanese homebuilders will make significant
inroads into the U.S. housing market in the near future it is highly likely
that they are nevertheless interested in the largest housing market in the
world. However, given the manufactured housing industry'’s declining market
share (despite improvements in their cost advantage over site built homes)
it would appear that at present the manufactured housing industry is not a
particularly attractive area of investment. What appears to be the
declining fortunes of the manufactured housing industry may not be the
fault of the industry itself but rather the result of a decline in the real
incomes of those groups who have the highest demand for manufactured
housing. Federal Government assistance for these groups in an effort to
reduce levels of homelessness is likely to have a positive impact on the
output of the manufactured housing industry.

Production Techniques

The production of manufactured homes follows the same general form in most
manufacturing plants though the extent of on-site fabrication of components
may vary from plant to plant. In common with other forms of industrialised
housing in the U.S., the manufactured housing industry has adopted a
relatively low capital, labour-intensive approach to production which uses
what may best be described as an intermediate level of technology. Thus
extensive use is made of pneumatic nailers and power tools to assist in
what 1s generally a labour-intensive process. Medium-sized computers are
used to programme and schedule work for workers to carry out.

The labour-intensive nature of the industry may be due in part to the low
wages paid to most production workers who are generally unskilled. Almost
without exception, manufactured housing plants employ non-unionised labour
and are often located in areas with low levels of employment opportunity.
As a result it is possible to pay wages not much above minimum rates of $US
3.30 per hour. Some operators adopt bonus systems though it unlikely that
many production workers in manufactured housing plants would earn more than
$US10,000 per year before tax.

A typical manufactured housing plant would be 5000-6000 sq metres in area
and employ 120-150 people including management and production supervisors.
The capital cost of such a facility would be about $US 2 million exclusive
of land costs and would be capable of building up to 1000 houses per year.
At such a level of production annual sales would be $US15-20 million of
which approximately 15% would be labour costs.

Manufactured housing plants can be quite integrated, undertaking the
manufacture of most of the components in a house including cabinets, doors,
ducting, trusses and chassis. Wage workers would undertake most of the sub-
trades including the installation of all services (perhaps with the
exception of electrical wiring) and all painting and finishing work
including laying floor coverings.

Production begins with the welding together of a steel chassis made up of
two RSJs with struts to which are attached a towing hitch and two axles.



Once on site these are detached for re-use and the chassis becomes the
subfloor of the house normally anchored to the ground with bolts and
concrete pads. On to each chassis a single wide of a house 3.6-4.2 metres
in width is built. Houses are generally made up of one, two or three
single wides with each single wide transported separately and married up to
the others on site.

Timber floor joists are assembled into the floor framing on top of the
chassis and attached to it by bolts. The floor framing generally comprises
150 x 50 joists at 400-450mm centres. All timber used in the framing is
kiln dried. Prior to the fixing of flooring, subfloor services including
heating ventilation is installed as is wunderfloor insulation which
generally comprises fibreglass blankets. The floor comprises two layers of
15mm particle board glued and stapled to the floor joists. At this stage
vinyl/lino floor coverings are laid in future entrance ways and service
areas.

Following the completion of the floor, the unit moves down the assembly
line where interior and exterior wall panels are attached. Wall panels are
fabricated at the side of the assembly line in 3.6-4.8 metre lengths using
100 x 50 mm or 150 x 50 framing with drywall (paper-faced gypsum board)
attached to one side. These panels are lifted onto the floor section with
a simple hand operated gantry crane. Exterior walls are fixed to the floor
frames with nail plates and the installation of electrical wiring and
fibreglass insulation (R 1.2 or 1.8) follows.

At this stage roof framing is attached to the top plate with the use of
nail plates. Roof framing may either be rafters (generally 150 x 50) or
light scissor trusses at 350-400mm centres. The central spine of a
manufactured house is a plywood box or I beam running down the ridge 1line,
which supports all roof members. All manufactured homes have a relatively
low-pitched roof so that they can comply with the maximum height
restriction of 4.2 metres imposed on most freeways. Generally, too, in
order to achieve a more spacious interior, cathedral or pitched ceilings
are used in most manufactured homes. On top of the roof framing members 12
mm plywood is stapled, which in turn is overlaid with a bitumen rubberised
building paper (roof felt). The roof cladding of fireglass or asphalt
shingles is glued to this roof felt.

While the roofing is taking place other workers below are fixing the
exterior cladding which may include one or two layers of sheathing. With
two layers the sub-surface layer is generally made of 10 mm waferboard, a
form of coarse particle board. The final exterior cladding may be a form of
tempered hardboard either in a textured/grooved sheet or as weatherboard,
an exterior plywood siding or PVC weatherboards. Following this, aluminium
windows are installed and exterior painting commences.

Interior finishing work involves the plastering and painting of ceilings
and sometimes walls, installation of cabinets, services and appliances,
fixing of mouldings and trim hanging of doors and the laying of carpets.
Generally this is undertaken by a series of specialised crews.

Once complete, a single wide is first sealed against the weather using
plastic sheets and then stored in the yard until its companion wides are
completed. Normally to avoid confusion over critical measurements, colour
matching and trim matching, single wides are built consecutively on the



assembly line. On completion of a complete house the component wides are
shipped immediately to the dealer/distributor who has ordered the house. In
general, shipping distances are less than 600 km from the factory to allow
for delivery and return in one day.

Manufactured homes are generally finished to a level far in excess of that
expected in New Zealand for houses in the same area of the market.
Standard finish includes all carpets, drapes and appliances such as fridges
and stoves. A great deal of attention is paid to the interior design of the
house with the placement of windows and mirrors to create a feeling of
spaciousness. Less attention is paid to the exterior appearance which can
often be flat and uninteresting.

Siting and Planning

In the past, manufactured homes tended to be located on rented sites in a
mobile home park. This arrangement where the individual owned the home but
another person or a corporation owned the land was often unsatisfactory
from the houseowner’'s position because it did 1little to protect their
equity in the property. The long history of unscrupulous practices on the
part of park owners has led to a strengthening of laws in favour of
homeowners, to a move towards co-operative ownership of parks and a trend
to more individual ownership of manufactured home sites.

In 1987 nearly 60 per cent of manufactured homes were located on
individually-owned sites though there were still over 24,000 rental home
parks in existence. Monthly rents in such parks typically average between
$US80 and $US150 though in new parks in Southern California rents of over
§US250 per month are common. In rapidly growing cities the purchase of
vacant developed residential sites for the location of manufactured homes
is difficult because most residential development is undertaken by or for
site-builders.

In the past, too, manufactured home owners have suffered discrimination
within the land use planning system. Manufactured housing has been, and is,
seen as socially inferior housing, second-rate housing for second-rate
people. This has led local authorities to use their land use zoning powers
to exclude manufactured housing, particularly rental parks, from their
jurisdiction. Alternatively, such land uses are relegated to the least
attractive sites, further reinforcing the negative image of such housing.
Sixteen states have now passed laws prohibiting discrimination against
manufactured housing and this combined with the improving quality of this
type of housing is leading to a softening of these long-held negative
attitudes.

THE U.S. HOUSING MARKET
The U.S. housing market has several distinctive characteristics which are
worthy of some brief discussion because they highlight the differences

between the various sectors of the house building industry and explain in
some way the development of some forms of industrialised housing.

Site-Built v Manufactured Housing

There is a very clear distinction between the market for site-built housing
and that for manufactured housing. The site-built market itself is divided
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into a number of sub-markets, notably the single family market, the multi-
family market (i.e, high and medium density housing) and the rental market.
Many developers/builders tend to concentrate on one market alone and in
part their choice of markets is determined by their capital backing, their
attitude to risk and their time horizons.

The manufactured housing market, because it has in the past been seen as an
inferior form of housing and perhaps because its product is consistently
cheaper than that of the site-builder, is not seen within the market as
being a close substitute for site-built housing. Ownership of a
manufactured home particularly within a rental park is concentrated amongst
the elderly and young low-medium income families. The elderly and retired
often trade down in the housing market in order to realise some of the
capital in their home and often to retire to a warmer climate such as that
of Florida or Arizonma.

Young families on the other hand typically see the ownership of a
manufactured house as a step between renting and ownership of a site-built
home . A problem arises here in that often manufactured house values,
especially those in rental parks, fail to appreciate at the rate of
inflation or more importantly at the rate of site-built housing. This often
leaves such people trapped into manufactured housing ownership.

There doesn’t, however, appear to be any particular concentration of
manufactured homes in any one part of the country. This result may be
explained by the wide range of reasons people buy manufactured houses in
the first place. For instance people may buy a manufactured home for
retirement, because site-built housing is too expensive, because of land
prices or because of the difficult climate for site building.

Regional Variations

Climate, the local resource base and the underlying wealth of the region
all contribute substantially to the nature of the housing market in the
various parts of the United States. On a region by region basis the
folowing factors are important in the various markets.

The Southwest

Southern California in particular has seen almost continous urban growth
since the early 1950s. This growth in industry and housing continued almost
unabated until the early 1980s, buoyed up by large tracts of undeveloped
land, cheap energy and a warm sunny climate. By the 1980s Californians were
becoming concerned about the growing level of taxation and in a voters
referendum passed the now notorious Proposition 13 which limited the State
Government'’s ability to increase taxes beyond the level of inflation.

This decision is now proving to be both shortsighted and retrograde because
it limits both the State and Local Government’'s ability to deal with the
growing problems of congestion, pollution and inadequate urban
infrastructure caused by unabated urban growth. In an effort to raise
additional finance to deal with these problems, authorities have turned to
the use of development levies which, in turn, push up house prices by $US
8,000-13,000 per household unit.

Continuing congestion and pollution have led to further voter initiatives
to limit growth by way of restrictive zoning. Both housing developers and
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local authority planners see such techniques as unworkable, iniquitous and
as failing to address the underlying problems. Certainly such "growth
initiatives" as they are called, will create a monopoly situation for the
owners of suitably zoned land which, in turn, will lead to higher land and
house prices.

Because of its relative affluence and long history of growth, the housing
markets in the Southwest are buoyant and diverse. California is home for
about one-third of the nation’s 400 largest home builders though of course
not all this building activity takes place within the Southwest. There is a
large market for rental developments in this area since it possible to
develop good quality accommodation at an affordable price. The manufactured
housing market has declined in relative importance in recent times though
in the rural and more isolated areas this is still the most important form
of housing.

The Northwest

In many respects the Northwest U.S.A. is similar to New Zealand in terms of
its climate and attitude to housing. This region has a wet temperate
climate not unlike many parts of New Zealand and has an abundance of
forests of a variety of species. The cities of the Northwest are smaller
than those of California so there is less congestion and pollution and also
less pressure for urban expansion.

Two factors appear to play a part in the form and construction of housing
in the Northwest; the abundance of timber and the isolation of many
communities. The abundance of timber has led to its extensive use in
housing particularly up-market housing. The Northwest is home for two of
the largest producers of log homes and there is an active export market to
Japan for this form of housing.

The relative isolation of many communities and the often harsh climate in
the mountainous areas have provided a ready market for modular housing.
Such housing is most often produced in a yard rather than in a factory by
small (i.e, less than 100 houses per year) firms. Modular homes are
exported via barge to Alaska where because of reasons of geography and
climate the building industry is very small.

The Northwest also has relatively high 1levels of manufactured housing
occupation and Washington state is relatively important as a producer of
manufactured homes.

The Midwest

Since the agricultural recession of the early 1980s the housing markets in
the Middle West of the United States, have been somewhat depressed. Climate
in the Midwest plays an important part in the design and construction of
housing. Most houses here have below-ground basements which house central
heating and ventilation equipment. Many new houses use heat exchangers
within their ventilation systems as a form of energy conservation.

In general the building season is limited to six months of the year and for
this reason amongst others there has in the past been extensive use made of
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panelised and modular housing. Basements and foundations are typically made
of concrete which cannot be poured for half the year because of the
permafrost. This has led to the development of timber basement foundations
which allow year-round construction but which have been slow to catch on.
To extend the construction season builders may construct several
foundations during the summer and complete the house with the use of
modular or panelised components during the colder months.

The industrialised builders of the Midwest are facing hard times as a
result of the regional downturn. During the early 1970s several builders
developed large production facilities (100,000 sq ft or more) which are now
being significantly under-utilised. Some of these firms were initially
active in the lower end of the market making several standardised models.
However, in an effort to increase sales some firms have gone up market into
larger more elaborate homes. Industrialised building techniques are not
always suited to the construction of such homes because they have a lot of
customised design attached to them which undermines the purpose of
industrialisation. It would appear that in the Midwest’s present economic
climate industrialised builders are serving little economic purpose and
seem to be struggling for survival in the hope of a future upturn in the
local housing market.

The Northeast and Middle Atlantic States

The New England states have witnessed a reversal in their fortunes since
the late 1970s as a result of a shift in the local manufacturing base to
high tech industries. Here unemployment is well below the national average
while new house prices are well above the national average. This has
resulted in shortages of skilled labour and an absence of inwards migration
on account of high housing costs. Similarly the Middle Atlantic states
have experienced an economic resurgence on account of the weakening U.S.
dollar and with this resurgence some skilled labour shortages. Low levels
of unemployment and rising wages are leading to a mild recovery in the
housing industry in this area.

Despite the strength of the economy in the Northeast, the housing market
only accounts for 16% of the country’s housing starts. This may be due in
part to the slow growth in the region’s population and the already well
developed housing stock. These factors mean that there are less green
fields development and greater emphasis placed on infill and rehab housing.
Much of the new housing therefore tends to be up-market custom designed
homes where the use of natural products and energy efficiency are
important. As a result, panelised housing with timber frame construction is
common. Factory based modular housing is common in the Middle Atlantic
states principally to overcome skilled 1labour shortages and short
construction seasons. Manufactured housing is relatively unimportant in the
Northeast both in terms of production and occupation.

The South

While the South has nearly 40 per cent of the housing starts in the U.S.,
threequarters of these are on the Atlantic coast and the bulk of them in
Florida. Florida in fact has the largest residential construction market in
the country, made up primarily of retirement housing as people from the
Middle West and Northeast migrate south on retirement. Often, too,



13

manufactured housing ideally suits these people which has led to Florida
becoming the leading state in terms of manufactured housing production.

The housing market in the remainder of the South is a lot less buoyant than
that on the Atlantic coast. Texas has been hard hit by the oil recession of
the mid 1980s which has led to a glut of existing homes on the market and
to the collapse of several large savings and loans banks traditionally
active in home mortgage markets. The poorest states in the U.S. are in the
South and often the housing conditions in rural communities are little
better than those of the Third World.

Standards and Regulations

A major criticism made of manufactured homes relates to the building codes
under which they are built. Site-built housing, including all forms of
industrialised building systems mentioned above are subject to local
government building codes. There are some 3000 such codes within the United
States though most are modelled on one of five nationally accepted model
building codes.

This practice of course creates problems for any factory-based house
builder who is likely to build homes in 10 or 20 cities or counties each
with a different code. Problems of inspection are compounded by the virtual
completion of houses or components before they leave the factory. These
issues and the problem of inconsistency in quality and standard of
manufactured homes led in 1974 to a set of Federal Government regulations
to control the manufactured housing industry. These regulations known as
the Manufactured Home Construction and Safety Standards are administered by
the Department of Housing and Urban Development (HUD) and have become known
as the HUD Code within the industry.

In essence the HUD Code is a performance-based code while local building
codes are more prescriptive in nature. While most local codes are modelled
on nationally accepted model codes, local quirks and bureaucratic attitudes
mean that no two codes are identical. Often the larger cities and the more
populous counties have their own building codes which sometimes reflect the
interests of local pressure groups in the specification of materials to be
used and in the employment of unionised or indentured labour. In general
neither the modular housing or manufactured housing industries build in
areas subject to such codes. On the other hand while the HUD code specifies
a range of materials which can be used it is possible to have new materials
approved for use subject to proof of their suitability and the relevant
inspection and certification procedures.

In terms of inspection the manufactured housing industry claims that the
HUD Code is superior to local building codes. It is claimed that site-built
housing is not subject to the same quality controls as manufactured housing
and that it 1is practically difficult to inspect every aspect of a site-
built house. Moreover, because site-built housing is carried out in a less
controlled environment it is held that the scope for faulty workmanship and
defective materials is increased.

The manufactured housing industry has a three-tiered system of inspections
under the HUD Code. Each manufactured housing plant must be registered with
the relevant State authority under this Code. The HUD Code then requires
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each model being produced by that plant to be approved in terms of
structural capacity, fire safety, material durability, standard of amenity
and services. As well, the plant operators are required to have a quality
assurance manual relating to each model produced which is approved by the
inspection authority. The intention of this system is to ensure that the
initial responsibility for quality control and code compliance lies with
the manufacturer. The second tier of the inspection system involves third
party 1inspectors from 1licenced inspection companies known as primary
inspection agencies. Each manufacturer is responsible for hiring and paying
for a primary inspection agency for both the preliminary approvals listed
above and for the inspection of ongoing production. These agencies are
subsequently responsible for certification of each manufactured home in
accordance with the HUD Code. The third tier of the inspection system
involves the inspection and licencing of the third party inspectors to
ensure that they maintain standards and their independence. This third tier
is the responsibility of a Federal Government agency.

The success or otherwise of the HUD Code system of approvals and
inspections is difficult to determine partly because the effectiveness of
the. alternative codes and inspection systems is difficult to measure
largely on account of their diversity and numbers.

Periodically HUD reports to the U.S. Congress on the manufactured housing
programme and included in this report is information on product defects and
consumer complaints. HUD estimates that complaints or defects are most
likely to arise in a manufactured home within two years of manufacture. In
the two year period 1982-83, the National Conference of States on Building
Codes and Standards (NCSBCS) Washington DC, received 5,729 complaints
listing some 13,078 defects in manufactured houses. This would represent
approximately 1 per cent of all the manufactured houses produced during
this period. The bulk of defects reported related to structural faults (57
per cent), principally roof and window leaks, problems with plumbing (15
per cent) and with the installation of the home on site (8 per cent). A
common problem appears to be the presence of formaldehyde vapours from the
reconstituted timber products used extensively in most manufactured homes.

Despite the apparent comprehensiveness of the three tier approval and
monitoring system and its extensive use of third party inspection agencies
there nevertheless appears to be significant scope for systematic design
and production errors. During the study ¢trip one large corporation
producing manufactured homes was facing remedial work likely to cost $US 20
million as a result of incorrect manufacture of nearly 20,000 manufactured
homes. While information on the exact fault was sketchy it appears that is
related to the fixing of wall panels (which are in effect sheet braces) to
the floor framing and roof members.

While systematic errors in the interpretation of and compliance with a
building code are possible with any code this problem is likely to be more
serious with manufactured housing because of the uniformity of design and
construction details involved. For site-built housing such errors are more
likely to be isolated.

A central question that must be answered before the HUD Code can be
rejected as inferior to site-built building codes is the extent to which
practices allowed under the HUD Code are insufficient or inadequate for the
purpose for which they were intended. In many ways a key point in this
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matter is the level of over-design inherent in any building code which is
generally justified in terms of an adequate safety factor.

From casual observation, some of the structural members used in the
construction of manufactured houses appeared somewhat flimsy, particularly
in the roof framing. However, on the other hand, the extensive use of
plywood and various forms of particle board in the exterior cladding and
roofing would suggest that overall the structural design standards were
similar to those of NZS 3604. By comparison, site-built housing in the U.S.
appears over-designed, at least by New Zealand standards. This issue will
be raised in a later section dealing with the use of materials. The extent
to which over-design and over-building is the result of the requirements of
the building codes is not known, though there does appear to be an element
of custom and consumer demand behind this practice.

At this level of investigation there is no evidence to suggest that the HUD
Code 1is better or worse than site-built building codes but merely
different. Certainly questions must be raised over the effectiveness of the
approval and inspection system used under the HUD Code particularly when
costly systematic errors can arise. However, given the 1low level of
complaints reaching State administration agencies (1 per cent) and the
minor nature of the bulk of these complaints, it is reasonable to suggest
that the HUD Code is serving the manufactured housing industry and its
consumers well.

Distribution and Finance

The U.S. housing industry in general adopts a typically American style in
the financing and distribution of industrialised housing, be it site-built
or manufactured housing. As well there are interesting differences between
the distribution and finance methods of the site-built industry vis-a-vis
those of the manufactured housing industry. These methods will be studied
briefly because they are instructive on the way the various products are
used and because they offer some new ideas for distribution and finance of
housing in New Zealand.

Manufactured Housing

Manufactured housing is wunique in the housing industry for the way it
markets its product and for the way purchase of that product is financed by
the consumer.

Most large producers of manufactured homes supply a wholesale market and
build specifically to order. Parallel to the production side of the
business there exists a network of dealers, often called street dealers for
the way they sell to buyers who come in off the street. These dealers are
not generally franchised to any particular producer and are free to buy off
a number of manufactured housing plants. However, it is recognised within
the industry that the key element to growth and profits is marketing and
sales, not production or technology. Consequently the larger corporations
will often offer dealers incentives such as low interest finance for
demonstration models or volume sales bonuses in an attempt to build up a
strong distribution network.

Another form of distribution of manufactured homes is through rental home
parks. In the past "closed parks" where prospective owner/tenants were
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obliged to purchase a manufactured home from the park owner were
commonplace. The practice of closed parks is slowly being stamped out as
consumer laws are strengthened in favour of home buyers. Smaller,
owner/operated manufactured housing producers are more 1likely to sell
direct to the public and to concentrate on a particular geographic area. At
least one manufacturer produces a form of manufactured/modular home purely
for his own use in motel and rental developments.

The manufactured housing industry appears to rely on quick turnover and to
achieve this dealers are given 14 days free credit from the time the house
is delivered and installed until they must pay for it. The efficiency of
the financial markets in this area are such that longterm finance can
generally be arranged and the transaction completed within this period.
This quick turnover period, from raw materials to an occupied house in
three to four weeks, gives the manufactured housing industry a distinct
advantage over its site-built competition.

The long-term financing of a manufactured home can be achieved in one of
two ways. If it is located in a rental park or on some other form of leased
site the house will be financed by way of a longterm (i.e, up to 20 years)
chattel mortgage similar to a hire purchase agreement in New Zealand. HUD
offers those institutions prepared to lend on manufactured homes an insured
loan scheme which generally covers 90 per cent of the value of the home.
Alternatively, if the manufactured home and site are owned as one it is
possible to obtain a normal real property mortgage as with traditional
site-built homes.

Site-Built Housing

The long-term financing of site-built housing is, with a few exceptions,
very similar to that in the home mortgage market in New Zealand. The
exceptions are interesting and offer worthwhile models for New Zealand to
follow but clearly fall outside the scope of this paper. There are two
noticeable differences in the home mortgage markets between the U.S. and
New Zealand. In the U.S. a home buyer would receive one mortgage from one
institution not two or three from different institutions as in New Zealand.
The second is the lower mortgage interest rates offered in the U.S. which,
while making housing more affordable, also make housing development and
purchase more interest-sensitive at the margin (a 1 per cent rise at an
interest rate of 10 per cent has a greater significance than a 1 per cent
rise at 20 per cent).

In many ways the distribution of industrialised housing has close
similarities to the practice of sub-contracting which is popular within the
site-built housing industry. In the U.S. home building industry 73 per cent
of builders subcontract out 50 per cent or more (by value) of the
construction work. Viewed from a site-builders position industrialised
housing is simply a form of off-site subcontracting and it is perhaps the
industry’s preference for contracting out that has led to the growing
importance of industrialised housing within the industry.

Modular housing is distributed via a variety of methods. Large modular home
builders may manufacture 90 per cent complete units for sale to site-
builders who may be franchised and who will be responsible for siting
servicing and finishing the project as well as for bridging finance and
sale. Alternatively, such modular manufacturers may sell units to a
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subsidiary development company which acts merely as a site builder as
described above. Smaller modular home producers appear to be more
vertically integrated often opting to undertake all fabrication, siting and
servicing work with their own wage labour crews though normally they build
for an identified customer. Most often such firms have their own sales
force and are limited to one production facility, which itself may be quite
comprehensive. There are geographic limitations to this approach caused by
the return distances a siting crew can travel in a day.

Panelised and component housing is seldom sold to the retail market but
normally to site-builders who are generally not franchised. Some panel and
component builders offer builders a design service and are prepared to make
customised panels or components. In essence they act very much like a truss
or prenail manufacturer does in New Zealand.

Log home and timber-framed housing manufacturers may be active in both the
retail and wholesale market. It is possible for a timber frame manufacturer
to erect the frame of a house for a builder and perhaps to fit foam wall
and ceiling panels which have been purchased from a panel manufacturer.
Following this, seperate contractors may be responsible for roofing and the
fitting of sidings and the builder himself completes the interior
finishings.

It is difficult to generalise on the pattern of production and distribution
in the industrialised housing sector mainly because of the diverse range of
products produced by this sector. Often though the smaller companies
attempt to undertake too many stages of the production/sales sequence no
doubt in an effort to maximise profits. This often leads to centralisation
of production facilities and to over-capitalisation for the market they can
hope to serve.

It is probably fair to say that the larger public corporations see
themselves less as home builders and more as an industrial organisation in
the business of building houses. While such a distinction may appear
somewhat trivial it does represent a subtle difference in attitude in the
production and distribution of houses. As a result the larger corporations
are more likely to specialise in one area of the business, say production,
and allow site builders or developers to specialise in other particular
parts of the home building process.

SITE VISITS

A total of 22 visits were made by the author to a wide variety of building
corporations and other organisations associated with the building industry.
Thirteen visits were made to private sector building firms of which three
were with the manufactured housing industry, three were modular builders,
four were panel manufacturers, one was a component manufacturer, one a post
and beam builder and the last a log home builder.

Of the visits to industry-related groups, two were to research agencies,
one to a government agency and three to specific industry/professional
organisations. As well, a further three visits were paid to manufactured
housing developments, two of which were in Southern California and the
other in Indiana.
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Organisations visited were spread throughout the United States in an
attempt to gain an idea of the regional differences present in the U.S.
housing industry. However, given the wide-ranging nature of this research
and the large number of corporations/organisations active in the areas
investigated, it is difficult to gain a comprehensive view of what is
available in such a relatively short visit.

Nevertheless, as a result of the author’s conversations with those working
in the industry and from written information, it appears that those
organisations visited represented a reasonable cross-section of the
industrialised sector of the U.S. housing industry. Consequently it is fair
to say that for the purposes of gaining a broad overview of what the U.S.
housing industry had to offer the industry in New Zealand, the visits
undertaken on this study trip were at least sufficient.

Manufactured Home Builders

Fleetwood Enterprises, Inc.

Fleetwood Enterprises is the largest producer of manufactured homes and for
that matter single family homes in the U.S. In 1984 they produced 41,000
manufactured homes though partly as a result of the declining fortunes of
the industry, output had dropped to 34,700 in 1987. Fleetwood is also a
major producer of recreational vehicles and last year it manufactured
28,800 travel trailers (caravans) and 14,400 motor homes (camper vans). In
1987 the corporation had a turnover of $US 1.26 billion, assets of $US 482
million and a pre-tax profit of $US 73 million.

In 1986 Fleetwood had a 14.3 per cent share of the total manufactured home
market, a share which has increased consistently during the 1980s and which
exceeds the combined market share of its nearest two rivals, Redman and
Champion. Fleetwood produces from 45 plants and is active in 24 states. The
company’s manufactured housing operations are organised on a regional basis
so that it remains sensitive to regional market preferences and responsive
to change. Currently the company’s most lucrative market is in Florida

though it 1is also attempting to open new markets in the Northeastern
states.

Fleetwood plants are typically 6000-7000 sq metres in area and employ 120-
150 people including plant management, technical and sales staff. Each
plant is capable of turning out eight single wides per day and is estimated
to work for 250 days per year, (i.e, approx 1000 houses per year per
plant). Each plant is treated as an independent profit centre responsible
for its own sales and profitability. Additional plants are established on
the basis of a break-even analysis involving covering of fixed and variable
costs at 25 per cent of its production capacity. At the time of the visit
Fleetwood's factories were operating at only about 75-80 per cent capacity
and there was a possibility of closing several plants, perhaps temporarily,
to improve profitability.

With its size and its centralised purchasing system, Fleetwood has
substantial purchasing power and maintains a rigorous internal cost control
system. While Fleetwood 1is strictly in the business of producing
manufactured homes for sale to the wholesale market it does have several
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subsidiary companies which supply timber and specialised components as part
of its cost control strategy.

Fleetwood acknowledges that the keystone to its manufactured housing
operation is its dealer network which consists of over 2,100 separate sales
locations. While all dealers are independent and free to sell any
company’s product, Fleetwood secures its dealers’ loyalty through a support
system which includes training, sales aids and finance.

The technology of manufactured housing is seen to be of secondary
importance to marketing and cost control. Fleetwood’s production technology
is typical of that of the manufactured housing industry which relies on a
labour-intensive, specialist task approach to production. The Fleetwood
plant visited was undertaking much of the fabrication of components such as
doors and cabinets with the use of relatively unskilled labour and simple
machinery. Fleetwood’s preoccupation with cost control to some extent shows
in its approach to finishing. For instance to avoid expensive and time
consuming plastering, prefinished sheets of drywall (Gib-board) were glued
and stapled to the interior walls and sheet joins were covered with
matching cardboard battens. It is likely that such an approach is typical
of the quality and price range of the manufactured homes that the plant
visited was producing.

Of the 34,700 manufactured homes that Fleetwood produced in 1987
approximately 40 per cent were multi-section homes (i.e, more than one
single wide). Fleetwood builds a wide range of manufactured homes with
retail values between $US 10,000 and $US 47,000. The company, however,
focuses primarily on the under - $US20,000 market.

The cost breakdown of a typical Fleetwood manufactured home illustrates the
Corporation’s attention to cost control and the wide differences in
building material and labour costs between the U.S. and New Zealand. The
following costs relate to a double wide, 104 m2, three bedroom, two
bathroom house located on its site and hooked up to all services. This
model would be clad with "T 1-11 Masonite" sidings (a form of textured,
grooved, tempered hardboard) and fibreglass roof shingles and includes all
floor coverings and kitchen appliances (stove and fridge) though not an air
conditioning unit or central heating furnace.

Cost Breakdown of Typical Fleetwood Manufactured Home

Materials SUS 1988
Chassis and running gear 1,100
Floor and framing 900
Plumbing and fixtures 450
Exterior Walls (excl. sidings) 500
Interior Walls 650
Sidings 600
Electrical and Fitting 300
Roof; framing and cladding 1,200
Exterior Doors and Windows 400

Appliances, carpets etc 1,600
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Mouldings 250
Shipping and close up 200
Misc - paints, fasteners etc 500

9,300
Labour
Allow 300 hours at $US 10 per hour 3,000
Plant Costs & Profits
Allow 3,700
PRIME COST TO DEALER 16,000
Dealer’s Margin
Allow 30 per cent for transport, set-up,
sales costs and dealer’s profits 4,800
RETAIL PRICE EXCLUSIVE OF TAXES 20,800

Such a final price is consistent with the average per square foot cost
cited by the MFI (Manufactured Housing Institute) of $US 20.18. Fleetwood
claims that its savings are brought about through savings in labour costs,
presumably from lower wage rates and the more efficient use of labour. A
key to these savings, however, is volume and lengthy production runs with
standardised models and designs. To achieve this and to allow for more
efficient planning of production a vital component is the existence of a
backlog of orders.

Fleetwood have undertaken technological support arrangements in Australia
in an initiative to introduce manufactured housing there. It may be
worthwhile to consider the Australian experience of manufactured housing if
the assessment of its prospects here in New Zealand is to be undertaken.

National Prebuilt Manufacturing Company

National Prebuilt is a recent entrant into the manufactured housing
industry and is a relatively small producer with one plant located in San
Bernardino County, approximately 100 km east of downtown Los Angeles.
Rather than attempt to compete with the larger manufacturers such as
Fleetwood, National have chosen to carve out a market niche in the top end
of the market. As a result National'’s manufactured houses are significantly
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more expensive than Fleetwood’s - typically in the range of $US 24,000 to
$US 52,000.

However, it appears that National has consciously attempted to build
manufactured homes that are similar in appearance and finish to site-built
homes. The appearance has been achieved through the use of more expensive
sidings and windows, the use of triple wides arranged in an L or T shape
and greater attention to exterior design such as the use of soffits, gable
ends along long walls, recessed door entrances and bay windows. This
attention to quality is carried inside with the use of textured ceilings
and walls (rather than pre-finished drywall) better quality cabinets and
appliances. An additional sales feature which National stresses is the use
of 150 x 50 mm studs (instead of the 100 x 50 required in the HUD Code)
which allows the fibreglass insulation to be increased from R 1.2 to R 1.8.

In terms of production the National Prebuilt plant was very similar to that
of Fleetwood’s in terms of size, layout and labour force. Minor differences
were apparent in the house design, (i.e, rafters used instead of trusses)
though these were not significant. At the time of the visit the plant was
producing four houses per day though it was not clear whether this lower
level of production (compared with Fleetwood) was due to the higher quality
of the housing produced or to the fact that the factory was working well
below capacity.

National supplied the wholesale market either via street dealers or through
park dealers and their market was limited to Southern California,
Arizona and parts of Utah. The margins to dealers appeared similar to those
on Fleetwood homes where the prime cost to a dealer for a house retailing
at §US 24,000 was $US 17,000.

Attached as Appendix 1 is a schematic diagram of a National Prebuilt
manufactured home which is fairly representative of the design of double-
wide manufactured homes.

Sebring Homes Corporation

Despite its name, Sebring Homes Corp. does not technically make homes but
rather recreational vehicles (R.V.) Sebring is a small company located in
northern Indiana about 150km west of Chicago where they have a small
manufacturing facility which produces one unit per day.

Sebring manufactures a product known within the industry as a park model
home. Park models are similar to single-wide manufactured homes in terms of
construction and materials except that they are regulated by a different
code and have to be less that 36 m2? .(400 sq ft). Consequently, park models
are 3.6 metres wide and up to 10 metres in length and come in a variety of
floor plans from one to three bedrooms.

The market for which Sebring caters is that of the holiday home and trailer
home. There is continuing demand for houses or units to replace those
nearing the end of their life in existing trailer home parks and it is this
market especially which Sebring is serving. Sebring distributes its
product through a network of 18 dealers in 1Illinois, Wisconsin, Ohio,
Texas, Florida and more recently to the east coast, principally to New
Jersey and Pennsylvania.
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Despite its limited size the park model home does not cost much less than
the average manufactured house. Sebring were supplying their dealers with
the basic model at $US14,000 which is little more than the prime cost of
100 m? manufactured homes.

While park models are designed principally for trailer home parks and as
holiday homes, there is nothing preventing them being occupied all year
round. Often people prefer to live in a trailer home park environment
because it may be remote or near a holiday resort and in general it is not
possible because of site sizes to live in a manufactured home in such
parks. It appears therefore that the decision to buy a park model rather
than a manufactured home is governed not by price difference but as a
result of siting convenience. Some of this convenience is achieved at the
cost of a lower standard of development which ultimately reflects on the
entire manufactured housing industry.

Attached as Appendix 2 is a pamphlet from Sebring which shows alternative
floor plans available in their park models and gives a brief summary of
their specifications.

Manufactured Housing Developments

The Highlands Mobile Home Estate

The Highlands Mobile Home Estate is a typical contemporary rental home park
located in San Bernardino county 100 km east of central Los Angeles. The
estate is a 14 hectare development which comprises 204 rental spaces for
the siting of manufactured homes. Each space is between 400 and 450 m? in
area and is completely serviced with power, telephone, sewerage disposal,
and water supply. As well as the serviced lots all resident/tenants have
the use of a clubhouse (a type of community centre) the pool and spa as
well as a security service. Site development and servicing costs amounted
to between $US 15-18,000 per site.

Site rentals varied between SUS 250-260 per month and were accessed by way
of a 10 year lease. Rents were reviewed annually and would escalate between
5 and 12 per cent depending on the rate of inflation. It was estimated that
management and debt-servicing costs amounted to 75 per cent of total
ingoings once the park was fully let. Consequently the development and

operation of rental parks is proving to be lucrative at least in Southern
California.

The company which owned and operated The Highlands Mobile Home Estate was
itself owned by a group of central Los Angeles lawyers who also owned a
variety of companies which developed, marketed and managed mobile home
parks. At the time of the visit they had another 265 lot development on
the market also in San Bernardino County. Over the next five years the

parent company, known as Safety Investments, anticipated developing and
leasing 3000 sites.

Custom Mobile Homes is a subsidiary of Safety Investments which undertakes
the marketing and leasing operations of its parent company. As well as
these operations Custom Mobile Homes also acts as a dealer for National
Prebuilt and consequently most of the manufactured homes entering the park
were National models generally in the range of $US25-45,000. With a 10 per
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cent deposit on a chattel mortgage over 20 years at 12 per cent interest
rate a prospective buyer/tenant could expect to pay $US242 per month for
the purchase of a $US25,000 home with a total monthly payment of $US500,
which is comparable with rents in the area. Given that interest rates and
ground rents are indexed to inflation the advantage of owning a
manufactured home in such a park comes only when equity in the house is
built up.

Greenhills Development, Yorba Linda

Yorba Linda is a recently developed suburb of Los Angeles located in Orange
County some 50-60kms south-east of downtown Los Angeles. The area 1is
predominantly a residential suburb made up of low and medium density
housing, mainly site-built detached single family homes and townhouses.
Housing prices in this area are moderate by Los Angeles standards and are
generally in the range of $US 120-150,000 for a three bedroom home.

In an attempt at demonstrating how manufactured homes could be integrated
into site-built housing, a traditional residential subdivision was
developed using up-market manufactured homes. The Greenhills development is
a result of the combined efforts of a specialist land developer and
Fleetwood Enterprises and is made up of about 50 houses on an approximately
4 ha site.

In keeping with the surrounding development some effort has been made to
attractively landscape the subdivision with specimen trees, grassed and
landscaped pedestrian precincts and with masonry boundary walls bordering
an adjacent principal road. In some ways the landscape treatment of the
development was over-emphasised and exceeds the standard achieved 1in
neighbouring developments.

Greenhills was a "spec" development and as a result all the houses included
in the development are compatible visually in terms of colours, cladding
materials and roof lines. Consequently there are only three or four
different designs of homes available within the subdivision though this is
hardly noticeable due to imaginative siting. To assist with this siting,
site-built "accessories" such as garages (most often in front of the house)
and pergolas are used on each house.

In terms of visual amenity the project looks identical to surrounding
developments and so has succeeded in proving that manufactured housing can
be effectively included in site-built developments. From the comments made
by Fleetwood however, it appears that similar developments will not be
undertaken in the future on account of the risks and associated returns
involved. No doubt some cost savings could be achieved through less
elaborate landscaping, through the factory fabrication of garages as well,
or through the use of less expensive manufactured homes. However, given the
market being catered for in this area such moves might have been counter-
productive in terms of saleability.

HUD Demonstration Project, Elkhart County
Elkhart County is in northern Indiana about 150 kms east of Chicago.

Indiana was one of the first centres of mobile home production and Elkhart
itself is home to Skyline Corporation the fourth largest producer of
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manufactured housing in the U.S. The housing in and around Elkhart is a
mixture of suburban residential and holiday homes built around the numerous
small lakes in the area. As a result manufactured homes are a common form
of housing here.

This development was a HUD affordable housing project which sought to
demonstrate that housing costs could be reduced and standards maintained
through the use of manufactured homes. Coachman Industries, another local
manufactured-home builder, participated in the project with the production
of a variety of model homes.

This project is different from that of Greenhill, Yorba Linda, in that the
sections were larger, probably close to 1000 m? and the houses were of
different styles and floor plans. The land developer had also taken care to
preserve as much of the existing woodland as possible and some attention
had been paid to landscaping the street berms etc.

Basically this development was a demonstration project which set up to
display a number of models of manufactured homes and to prove that these
could be sited so as to be indistinguishable from conventional site-built
homes. This appearance of a site-built house was achieved in a number of
ways including the construction of a facade out of brick, the use of a
facade or fencing to visually link the house and garage and the use of the
garage and a site-built entrance-way to make the front of the house more
interesting. Some of the models used were single wides which made the
alteration of appearance more difficult.

In terms of creating the appearance of a site-built house this project was
both innovative and successful. However, the results with respect to
affordability were not known, though one resident spoken to, claimed that
they were significantly cheaper than the equivalent site-built house and
without any appreciable drop in amenities or standards.

An example of the plans and appearance of one of these demonstration models
is given in Appendix 3.

Modular Home Builders
Timberland Homes Inc.

Timberland Homes Inc is a medium-sized modular home builder with a plant at
Auburn, a south-eastern suburb of Seattle. The company produces
approximately 70 houses per year and began producing modular homes in the
1960s mainly for the Alaskan market. To date it has built over 900 homes in
Alaska and a further 800 in the Pacific Northwest. At present the company
has a construction staff of 30-35 who are employed on a labour-only
contract basis as well as 10 salaried office staff.

As their name suggests, Timberland build their homes predominantly from
timber including timber roof shakes (shingles) and timber sidings either as
weatherboards or plywood sheet. Internally the houses are more or less
standard and not distinguishable from conventionally-built homes. They

carry a range of 40 standard designs though over 90 per cent of their work
is custom-built.
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Average square metre costs of Timberland’s modular homes delivered and
sited within a 50 mile radius are $US415 per m? including carpets, stove
and dishwasher. They claim that on average this represents a saving of 5-8
per cent over site-built housing though this cost advantage is greater the
further the site is from Seattle. Alaskan prices are significantly higher
that this on account of more stringent building codes and the cost of
shipping modules by barge.

Timberland claim that the advantages of modular construction include
quicker construction times since work can be co-ordinated more effectively,
because work is less prone to delays due to weather (despite the fact that
they build in the open) and because foundations can proceed at the same
time as framing work. Other advantages are better quality due to closer
supervision and volume advantages that remote areas do not generally have.

A copy of Timberland’s abridged standard specifications is attached as
Appendix 4. Briefly, construction of most Timberland modular homes includes
300 x 50mm boundary joists with other floor joists being 150 x 50mm at
400mm centres. Exterior walls include 150 x 50mm framing (necessary to
allow for sufficient insulation) and a triple 200 x 50 header (lintel) on
top of the top plate supporting heavy duty half-trusses at 600 mm centres.
Exterior walls and the roof framing are clad in 12 mm plywood which is
glued and nailed to give the structure its shear strength.

Modules are generally 3.6-4.2 metres in width and up to 20 metres in
length. These modules leave the plant 90-95 per cent complete with all
sidings, interior and exterior finishing, all joinery and service fittings.
They are jacked on to large trucks and either jacked or lifted off with a
crane once on site.

Timberland stresses the quality of its product and largely this quality is
achieved in terms of materials used and in the interior design and
appointments. While construction costs may appear only reasonable by New
Zealand's standards given the quality involved, they represent reasonable
value in the U.S. housing market when compared with the average cost of a
site-built house which is in excess of $US550 per m?2.

Nanticoke Sectional Homes

Nanticoke Sectional Homes is a medium sized modular home builder active in
the Atlantic states. Nanticoke is a privately-owned firm which began back
in the 1950s as a one man operation building prefabricated beach cottages.
Since that time the firm has grown to an organisation which employs 400
people principally at its production facility at Greenwood, Delaware, which
produces about 750 houses per year.

The plant itself has three production lines each employing about 110 people
and producing up to two houses per day. At any one time there can be as
many as 12 houses on the line as it takes up to 6 days to produce a house.
Modules come complete inside and out with the exception of the sidings on
the end walls which are fixed once the component modules are assembled.
Other parts of the 30,000 m? plant undertake cabinet and door fabrication
work to supply the three production lines.
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Nanticoke employs non-unionised wage labour throughout its production from
the floor assembly to the final siting. The company has its own cranes and
trucks to transport and site the completed modules for a distance of up to
250 km. No dealers or franchisers are used and all houses are presold.

Two main design features separate Nanticoke'’s houses from many other
modular homes. The first is the use of hinged roofs and soffits to enable
higher pitched roofs and even for Cape Cod style homes to be built. Often
rafters are double jointed and folded down into three components prior to
shipping. The second feature is the multi-storied use of modules. This is
achieved by building the lower module with ceiling framing while the upper
unit has standard floor framing which rests on top of the ceiling joists
below. Cladding materials include PVC sheet weatherboards and fibreglass
roof shingles.

Nanticoke prefer to call their home sectional rather than modular because
they believe the image of modular is too close to that of manufactured
homes and that this acts as a barrier in some markets. In general though,
except for the fact that Nanticoke'’s "sections" are 4.8m wide instead of
the normal 3.6-4.2m, there is little to distinguish them from most other
housing modules. Nanticoke'’s per square foot costs average about $US350 per
m? including foundations and siting but excluding in-ground services and
landscaping etc.

Ryland Modular Homes

Ryland Modular Homes is part of the Ryland Group Inc., currently the
largest producer of site-built homes in the U.S. As well as its modular
building activity Ryland is a nationwide site-builder trading under the
name of Ryland Homes and in California through a subsidiary known as M.J.
Brock. In 1987 the Ryland Group produced nearly 9,500 homes of which some
1858 were modular. For 1987 the company'’s turnover was $US848 million with
a gross profit of §US136 million and assets of $US380 million.

Ryland’'s rise to the top of U.S. home builders has been brought about both
by its own rapid growth (20 per cent pa. average in 1985-87) and the
decline of its competitors. It appears that the output of 10,000 houses per
year represents something of a critical mass for the large U.S. home
building corporations; a level all corporations have so far found difficult
to exceed or sustain. Ryland executives naturally wish to continue the
company's growth record and to achieve this they have a corporate
philosophy which manages the firm as an industrial concern rather than a
building one. This stance is reflected in their specialist approach which
limits the group’s activities to home building and mortgage finance. Thus
Ryland does not develop or speculate in land and most often they sell from
large subdivisions that they have bought rather than to individual
customers with their own section. Such a specialist approach constrasts
noticeably with the smaller privately-owned firms which are more vertically
integrated and active in a number of stages in the building/development
process.

Ryland maintains a complex system of regional organisation to ensure that
in each area it remains conscious of regional markets and changes in these.
Consequently Ryland is not active in any one particular market but is well
placed to move into a number of housing markets depending on demand and
opportunity. Presently in many parts of the country Ryland’s sales levels
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are remaining static though turnover and profits are rising as the company
moves into more expensive "trade up" homes.

Rylands experience with modular housing dates back to 1982. Its modular
operations have been focussed on the Northeastern states from North
Carolina to Connecticut. Ryland produces modular homes entirely for the
wholesale market, supplying approximately 150 builders in the Middle
Atlantic region. None of these builders are franchised though Ryland does
provide these and other prospective customer-builders with a comprehensive
technical backup service. The company operates three manufacturing
facilities, two in Maryland and one in Virginia. These plants produce a
range of standardised models as well as customised designs.

A visit was made to one of Ryland Modular's production facilities in
Maryland. This plant was some 11,000 m? in area and employed 125 people of
which some 100 were production workers including six or seven production
supervisors. The capital cost of the plant was about $US5 million with an
additional $US2 million required for floating capital. The plant was
capable of producing up to 800 houses per year for a 250-day working year.

Production of the modules appeared very similar to that of manufactured
housing sections though without the sub-floor chassis. When compared with
manufactured housing however, the quality of materials and the standard of
the finish was superior. All wall and floor framing was assembled in
pneumatically-operated jigs using kiln-dried timber and pneumatic nailers.
Roof framing consisted of half-roof trusses, which were also fabricated in
the factory and were supported by a central loadbearing wall. Both roof and
walls were clad in waferboard and aluminium foil was wrapped around the
exterior walls of all modules. All flooring and drywall (Gib-board) was
glued and nailed to the relevant framing and all modules were largely
finished inside before completion. A white or cream textured spray was used
in many units partly to overcome problems of finishing interior walls and
ceilings. As a rule, sidings and roof cladding were left off modular units
and were the responsibility of the builder and his subcontractors to fix on
site.

The building industry has significant problems with the labour supply in
this region. This is caused partly by the high housing costs in the region
and the reluctance of unskilled people to migrate to the Middle Atlantic
states in search of work. These problems were well illustrated in the case
of the plant which has ongoing problems of labour turnover (as high as 30
per cent per month), and of retaining even semi-skilled staff. The plant
used non-unionised labour which was paid $US5-8 per hour with a generous
performance-based bonus system which could almost double workers’ annual
income (if they stayed that 1long). Subcontract labour was used in the
installation of services and sometimes drywalling (Gib-stopping), while
third party inspectors were employed to undertake inspections according to
the SBCC (Southern Building Code Conference) building codes.

Reports of saving possible with modular building and the sources of these
savings appear to vary widely. This is probably to be expected in that no
two building projects are the same and what is saving at one time and in
one place may only be of marginal benefit elsewhere. Ryland claim that the
modular system can reduce site time by 75 per cent though these savings
have to be balanced against factory labour time which is about 300 hours
per house. One report of a small builder using Ryland’s modular homes
claimed that savings of 12-17 per cent were possible. Another builder
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claimed that while "hard costs" were the same as for stick-built housing
(in the vicinity of $US440-460 m?) the time savings and thus the lower
finance costs were the real source of savings.

Further advantages cited included the improved quality possible with houses
built in a controlled environment and the ability of building/development
companies to tap soft markets quickly or to extend their range of
operations. This benefit is consistent with Ryland Modular Home's theme
"Less Time Building, More Time for the Business of Building" which
paraphases Ryland's specialist approach where the builder/developer acts
more as a manager and entrepreneur while Ryland acts as an industrial
producer.,

In 1987 the average selling price (to the builder) of a Ryland modular home
was SUS 37,200. This final cost can be broken down roughly as follows.

US$
Labour 5,600
Materials 20,500
Plant Overheads 7,400
Sales Expenses & Profit 3,700

To this must of couse be added the builder'’s costs of fixing sidings and
roofing, foundations, landscaping, service hook-up and any site-built
accessories such as porches garages and stairs.

Panelised House Builders
Wick Building Systems

The case of Wick Building Systems is illustrative both of the problems
facing builders in the Midwest and of the risks involved 1in the
industrialised approach to home building. Wick was started by a young
engineer who began producing panelised farm buildings in a barn in southern
Wisconsin in the mid 1960s. By the 1970s the business had grown to include
both panelised and manufactured housing and by the late 1970s the company
had 13 manufacturing plants producing over 3000 homes annually throughout
the U.S. though still principally in the Midwest.

The agricultural recession which began in 1979 led to an 80 per cent drop
in housing starts in the Midwest and to the collapse of many industrialised
builders. Wick is one of several larger companies merely surviving in the
depressed market in the hope that the fortunes of the building industry
will improve in the long run. Today Wick has only one plant which 1is
capable of producing 10 panelised houses per day but is turning out one per
day at present.

Wick’s panelised business was initially aimed at the bottom end of the
market and to rural buyers who were locating homes on scattered lots. Today
the company has moved up-market in an attempt at developing a more reliable
and profitable market. They claim that in fact panelised housing of the
form they are producing is better suited to up-market customised homes than
is modular housing partly because the construction method is more flexible
and partly because it does not have the negative market image of modular
housing.
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The Wick system basically comprises floor, wall and roof sections which are
simply stick frames with sheathing, be it plywood, drywall or waferboard.
Panels come in widths of up to 3 metres and lengths of up to 10 metres. A
"wet module", which is a bathroom module (perhaps with the wet wall of the
kitchen attached) 1is also constructed for each house. Sidings and windows
are fixed in the exterior walls though doors and roof cladding are fixed on
site.

Wick says that there are few savings in the panelised system in terms of
labour or materials and that the principal area of saving is time which is
important in an area where the effective construction season is from May to
October.

Wausau Homes Inc.

Wausau Homes 1is another Middle West industrialised builder which 1is
suffering from the downturn in the Midwestern economy. Its centralised
plant located at Wausau 350 km northwest of Chicago is capable of producing
20 houses per day though at the time of the visit it was working
substantially below capacity at about 5 houses per day. This plant was some
11,000 m? in area and employed a total of 350 staff including design and
management personnel.

Wausau’'s plant has three production lines, two engaged in panel fabrication
and the third in the building of modular houses. Elsewhere in the plant a
number of ancillary tasks were undertaken including pre-hanging of doors
and cabinet making.

Panels made by Wausau were very similar to those made by Wick Building
Systems - simply sheet-clad timber frames. Frames varied in size but
generally required lifting on site with the use of a crane. Floor panels
were 3.6 x 2.4 metres and made of 250 x 50 mm kiln-dried joists at 400 mm
centres on top of which was nailed 18 mm plywood sheeting. Wall panels
consisted of 100 x 50 mm framing and drywall for internal walls and 150 x
50 mm framing with studs at 400 mm centres for external walls. Because
Wausau stress the thermal efficiency of their homes, 25 mm thick
polystyrene foam sheathing faced in aluminium foil is nailed to the outside
of the frame and 135 mm fibreglass batts installed in the wall cavity,
giving the wall panel a insulation rating of up to R 2.8. A variety of
sidings are fixed at the factory and the vapour barrier is fixed on the
warm (i.e, the inside) of the frame. The roof panel system consists of 150
X 50 mm rafters at 400 mm centres 2.4 metres wide and up to 4.7 metres long
held together with 12mm plywood sheathing. The roof underlay and roof
shingles are laid on site.

Acorn Structures Inc.

Acorn Structures Inc. is an up-market panelised home builder with a medium
sized plant located in Concord, Massachusetts, some 25km northwest of
Boston. The company was started in 1947 to serve a market for prefabricated
affordable homes to house the returning soldiers and their young families.
Today the company builds and markets direct to the public a range of
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architecturally-designed houses which use top quality materials and stress
the importance of energy efficiency.

Acorn has a staff of 80 people (though only 10 of these are engaged in
factory production) and produces approximately 250 houses per year. In line
with their concern for quality the company employs several architects,
interior designers and engineers to handle the customised design work they
undertake. Site work is undertaken by independent builders who may either
be dealer builders trained 1in Acorn’'s construction techniques or
alternatively be a client-selected sub-contractor.

The building system used by Acorn comprises only wall panels with floor and
roof framing being custom-built on site. Acorn has over 300 standardised
wall panel designs and uses computerised engineering techniques to select
panels from this range and to design custom panels once the architectural
design is complete. Panels are up to 3.6 metres wide and up to 3.6 metres
high depending on the rake of the roof etc. They are constructed of 100 x
50mm kiln-dried timber with a 12mm plywood sheathing.

Acorn stress two aspects of their homes in their marketing, namely energy
efficiency and an "Architect Designed" appearance. Their emphasis on energy
efficiency and the attention they pay to the thermal performance of each
house they build has led Acorn to the claim that their homes will
outperform 99 per cent of new homes in terms of energy efficiency.

Acorn’s energy technology involves the three key components of an energy
efficient house: conservation, heat collection and thermal storage.
Conservation is naturally achieved by way of insulation which includes 90
mm thick fibreglass insulation in the wall cavity and a 25 mm foil-backed
foam sheet fixed to the inside of the frame as well the use of extruded
urethane foam in the solid foundation. Low emissivity glass is used in most
Acorn homes to both retain and exclude heat. The use of insulation 1is
economically assessed to ensure that it will yield a positive cash flow.

Heat collection is seen as both a good and a bad thing with attention being
paid to the excessive heating up of houses due to solar gain during the
warmer times of the year. Acorn has three basic techniques for heat
collection, passive direct gain, passive isolated sunspace and active solar
collection. Passive direct gain involves the use of windows on the sunny
side of the house and the siting of the house to best achieve this. Passive
isolated sunspace requires the building of a separate room (the sunspace)
which has larger windows to achieve passive solar collection but can be
closed off in times of heat loss or in times of excessive heat gain. Active
solar collection uses solar collector panels to heat both water and air.

Thermal storage can be both active and passive in an Acorn house. Passive
systems use thermal storage slabs which are either elevated (i.e, close to
windows) for direct gain or remote gain in isolated sunspaces. Active
systems involve the use of solar collection panels to heat water which is
then stored in a thermal storage tank and circulated through a heat
exchanger to warm air when required.

To New Zealanders, Acorn’s attention to energy efficiency may seem
excessive. However, with the use of the wide range of techniques in their
repertory Acorn claims that they can lower energy costs by 90 per cent
which in some North American climates can represent savings of as much as
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$US2000 per year. Acorn does however admit that consumers today are less
energy conscious than they were five years ago but claim that such an
attitude can change overnight with a change in energy prices. For a more
detailed discussion of Acorn’s energy technology a copy of an Acorn
pamphlet is included as Appendix 5.

The visual design aspects of Acorn’'s homes are their other key selling
point. Acorn sees itself as neither a regular stick builder nor an
architect but rather as cross between the two where they are more
innovative than the average builder and more scientific than an architect.
Nonetheless Acorn’s houses are complicated to build. In order to reduce
this complexity to a more manageable level Acorn have turned to their
simple panel system, a comprehensive construction detail book to guide
builders on site and to the computerised engineering techniques mentioned
above.

Acorn homes are not cheap, they average out at approximately $US100 per
square foot ($NZ1700/m?) and by their own admission Acorn acknowledges that
they are not competing with stick builders. Acorn had adopted a panelised
building system not as a cost-saving measure but rather as a quality
improving one. Several advantages of their panelised wall system were cited
by Acorn including the advantages of a protected factory environment and
the ability to supervise fabrication more closely and to use better quality
materials since they are protected. A further advantage was seen in the
quicker completion times.

The author'’s contact at Acorn had some interesting comments on the value of
both the building and insulation codes. He felt that generally the
insulation codes were weak and worked in favour of site builders as opposed
to industrialised builders. Such a bias came about because the codes were
deliberately evasive and had the practical effect of allowing site builders
to build to a lower insulation standard. Similarly, he thought that the
building codes were designed to protect the interests of site builders
rather than those of the homebuyer. He felt that the codes reinforced the
use of certain building techniques without regard for expense and that they
also made innovation or non-standard building more difficult. He also
claimed that there was little overbuilding inherent in the U.S. building
codes.

Amos Winter Homes Inc.

Amos Winter Homes (AWH) produces a type of panel which is known locally as
a stressed skin panel. These panels comprise a slab of polystyrene or
polyurethane foam with sheets of plywood or particleboard bonded to each
side. Such panels have both insulative and structural qualities.

There are about a dozen companies involved in the manufacture and use of
foam-based stressed skin panels. Most of these firms are located in the
northeastern United States where highly insulated homes are an important
part of the local housing market.

This part of the industry has developed gradually over the last 20 years
though there still appears to be an ongoing debate over the most
appropriate materials and technology to use in the manufacture of stressed
skin panels. This debate centres on two main points; polystyrene Vv
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polyurethane foam and the most appropriate method of bonding the foam to
the particle board or plywood sheet.

Polystyrene has the advantage of being cheaper though it is more flammable
and has a 1lower insulation performance than polyurethane. However,
advocates of polystyrene point to the fact that polystyrene ignites at
roughly the same temperature as wood (about 500 degrees C) and while
burning both polystyrene and polyurethane react similarly.

Over the years costly errors have been made in the method of fixing the
foam sheet to the adjacent plywood or particle board sheets. Many different
types of glue were used initially and some of these did not perform well
over a range of temperatures (typically panels are designed for a range of
temperatures from -35 °C to 38 °C) or were difficult to apply
satisfactorily in the factory. This led to delamination problems and to
costly remedial work on site. One answer to this problem is that developed
by Amos Winter Homes, where the foam is extruded as a sandwich between two
sheets of particle board and bonds to the board in its molten state.

AWH (and its associated company, Winter Panel Corp.) is a small home
builder with a 5000 m? plant in Brattleboro, Vermont, about 150 km
northwest of Boston. The company employs about 30 people, 20 of whom are
production workers producing nearly 100 houses a year. These houses are
distributed through a regional network of contractors which extends down to
northeast Pennsylvania and across to Michigan. Prior to 1985 the company
produced just panels but has now moved into providing shell-only homes.

AWH produces both standardised budget homes and larger customised homes.
Their houses are slightly more expensive than site-built homes of the same
size, a difference they believe is more than compensated for by the
improved energy efficiency of AWH houses. AWH sells its completed shell
home to the retail market for $NZ 270-300 per m? which naturally includes
insulation but does not include foundations, floor or internal partitions.

AWH produces a standardised panel which is 1.2 m wide and comes in lengths
up to 8.5 metres. The panel with a trade name of "Structurewall" is
produced by a machine which mixes the chemical components of polystyrene
and extrudes it in its molten form between two sheets of "Oriented Strand
Board" (OSB) a type of coarse particle board. This extrusion/forming
machine was specifically designed by AWH’s founder Amos Winter though
several of their competitors appear to have similar technology.

Once formed, panels are taken to another workshop where they are cut and
routed by a computerised saw and router. A 25mm rebate is routed along the
edge of each panel in order to house a 100 x 50mm stud or spline which
joins adjacent panels. Similar panels are used on the ceiling and walls
though the ceiling panels need support every 2.4 metres of their length.
Such support is achieved through laminated beams running parallel to the
ridge line.

Though panels are normally less than 75 kg in weight they are generally
lifted into place by mobile crane. This is partially due to the height at
which they are used (often in excess of 8 m) and the steepness of most roof
pitches. Once a panelised shell is completed it is wrapped in a vapour-
proof barrier, walls are clad in timber or PVC sidings or plywood and roofs
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in timber, fibreglass or asphalt shingles. On the inside, drywall is nailed
directly to the OSB facing of the panel.

A site visit was made to a AWH house under construction. This house was a
large (300 m? plus) customised home with sloping ceiling and a steep roof
pitch. This form of construction appeared well suited to such designs as it
avoided much of the often difficult timber framing required.

A brief specification of the AWH panel product and a diagram showing the
use of these panels is included as Appendix 6. As well, the author has a
copy of an AWH construction guide (which is supplied to its contractors)
for those who are interested in more detail.

Log and Timber Frame Builders
Lindal Cedar Homes Inc.

Lindal Cedar Homes is the world’'s largest manufacture of custom cedar homes
and is the biggest operator in the U.S. precut house business. The company
produces 850 to 1000 houses annually which it sells through its 300 strong
builder/dealer network. One third of their homes are sold in northeastern
U.S.A. though Lindal’s single largest market is in the Canadian province of
Ontario. Six to eight per cent of their sales are to Japan where timber
homes are regarded as a status symbol.

. Lindal caters almost entirely for the upper end of the market and supplies
dealer/builders with a house kitset that does not include services or
cabinets. As a result their homes are large and average 230-240 m? in area
though they sell (to dealers) at approximately SUS 30 per square foot ($NZ
510/m2). At one time Lindal did experiment with lower cost modular houses
but found that they were not as cost effective as originally anticipated,
working out at 5-10 per cent less than stick built houses.

Two slightly different building systems are used by Lindal - one called
Lindal and the other called the Justus system. Both systems use post and
beam construction, oddly based on a 1.625 metre (5'4") modular grid. A copy
of a Lindal specification which shows the construction details of these two
systems is attached as Appendix 7.

Both the Lindal and Justus systems are similar to the solid timber homes
offered by several New Zealand companies. The Lindal system is more or less
standard stick frame construction with 50 x 50 horizontal battens nailed to
the inside of exterior walls in order to provide an additional layer of
fibreglass insulation. The Justus system uses 100mm thick T & G Cedar
planks to make up non-loadbearing walls.

There appears to be little cost advantage in either of Lindal’s building
systems though the advantages to them come in improved insulation and the
aesthetic appeal of wood. Though Lindal offers little for low-cost housing
in New Zealand the importing of kitset Lindal homes or Lindal's hardwood
flooring may be viable for up-market house builders.
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Riverbend Timber Framing Inc

Riverbend Timber Framing is a small company engaged in the manufacture of
braced timber frames. The company operates out of a 1000 m? workshop in
southern Michigan where it employs about 30 people. Riverbend has
experienced considerable growth since its beginnings as a two-person
operation in the early 1980’s. The company has figured consistently in the
top 20 companies in Michigan in terms of growth, a feat it shares with such
companies as Ford and General Motors.

Riverbend'’s approach to house building might be described as low tech and
somewhat antiquated. Braced timber frames are basically a series of posts,
beams and rafters making up the structure of a building with stress skin or
foam panels being used to infill in the exterior walls and roof. This
building system is not new but rather an updated version of building
techniques used by early European settlers in the American northeast.
Timber-framed houses have found a small though obviously healthy market
amongst enthusiasts who are interested in hand-crafted houses and also in
up-market housing where the heavyweight timbers are a status symbol.

Riverbend’'s braced timber frames are hand-crafted by a small team of semi-
skilled workers. They use hand and power tools such as circular saws and
angle grinders to carve and shape the mortice and tenon joints which are
crucial in timber frame construction. Frame members are heavy and can be

over 300 x 200 mm in cross-section and in Riverbend’'s case were made from
Northern Red Oak.

Some houses are very large, sometimes over three stories in height and are
erected by Riverbend’s own staff who also infill the open frame with stress
skin panels. Riverbend is not involved in the cladding or the interior
finishing of the house which instead is handled by a general contractor.
The cost of the timber frame is dependent on its complexity though is
generally in the range of $US80 per square foot. The author’s contact at
Riverbend Timber Framing reported that the company was involved in
exporting timber frames to Japan and was able to ship a house lot for about
SUS 3000. Included as Appendix 8 is a selection of Riverbend's literature
which explains the timber frame system in more detail.

Component Manufacturers

Trus Joist Corporation

Trus Joist Corporation is a nationwide company which employs over 2600
people and has sales exceeding $ US 250 million. Since its humbler
beginnings in Boise, Idaho, in 1960, the company has concentrated on the
manufacture of building components and has experienced a 243 per cent
increase in sales between 1982 and 1987. Trus Joist measures its success by
sales per North American housing start - from this measure by 1987 Trus
Joist was selling over § US 50 of its product per housing start.

The Corporation 1is principally involved in the production and sale of
structural components - namely lightweight trusses, laminated timber beams
and composite joists. More recently Trus Joist have moved into the wooden
window field as well. In the structural products area Trus Joist
manufacture three products which go under the trade names of "Micro=Lam"
"TJI Joist" and "TJL Truss".
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Trus Joist claims that as virgin forests are being exhausted, timber
millers are being forced to cut from second or even third generation
forests. Often, they claim, the trees from these forests are smaller and of
species such as Southern Yellow Pine (which is similar to Pinus radiata),
which have inferior structural qualities. As these changes continue, sawn
timber for use as beams or large lintels will become more scarce and
relatively more expensive and it is this market to which the "Micro=Lam"

range is aimed.

"Micro=Lam" is a form of laminated timber which 1is designed for use as
beams and headers (lintels). It is made of thin timber veneers laminated so
that the timber’s grain runs parallel on each sheet (unlike plywood where
the grain of alternate sheets are perpendicular) and each veneer forms the
depth of the member rather than the width as with conventional laminated
beams. "Micro=Lam" is produced in a width of 45 mm, depths of 130 mm to 450
mm and lengths of up to 9 metres for beams of 300-450 mm depth.

The "TJI Joist" is basically an "I" beam made of timber or "Micro=Lam"
flanges and plywood or OSB( Oriented Strand Board) webs. The TJI comes in a
variety of series from the TJI/25 which comes in depths of 240 mm and 295
mm and is designed as a replacement for 250 x 50 mm and 300 x 50 mm joists
respectively, to the TJI/75 series which is able to span up to 12 metres as
a floor joist and 13.8 metres as a rafter. The principle advantages of the
"TJI Joist" are its versatility (it is available in lengths of up to 18
metres), 1its consistent quality and its 1light weight (a TJI/25 weighs
approximately 3kg/metre) which allows for easier site use.

The "TJI Truss" is a truss system which uses timber for the top and bottom
chords and light tubular steel for the webs. The "TJI Truss" comes in a
variety of 'sizes and shapes and can be used in residential, 1light
commercial or industrial construction. At the lower end of the range the
"TJL Truss" has 100 x 50 mm top and bottom chords and is capable of spans
of up to 11.4 metres in floors and 18 metres in roofs, though generally at
600 mm centres. The advantages of a timber and steel composite truss
include its nailability and its light weight (it is claimed that two men
can easily install a 12 metre truss).

The fact that Trus Joist’s products are finding an expanding market in the
face of static or declining numbers of new housing starts indicates that
these products represent good value to the North American builder. Two
independent contractors spoken to in Massachussetts who were using TJI
joists claimed that they were worth the extra cost (over sawn timber) since
there was no waste and because they were dimensionally accurate they were
easier to install. The author’s contact at Trus Joist claimed that the
TJI/25 series of joists were roughly twice the cost of the equivalent sawn

timber metre-for-metre and that they cost approximately $US 3.50 per metre
to manufacture.

He, incidentally, is a New Zealander who trained as a civil engineer and
has worked in the U.S. for the last 10 years or so. From his knowledge of
the New Zealand building industry he believed that there was ample scope
for the use of prefabricated "I" shaped joists in New Zealand adding that
it was not necessary to use the "Micro=Lam" flanges used by Trus Joist in
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their product. He may be a worthwhile source of further information for
anyone who is interested in developing this product in New Zealand.

Building Research Organisations
U.S. Department of Agriculture Forest Products Laboratory

The U.S. Department of Agriculture'’s Forest Products Laboratory at Madison,
Wisconsin, undertakes research into a number of timber related areas
including biochemical technology, wood products, timber processing and
protection and paper products. The laboratory employs over 300 people of
which 100 could be called research professionals such as scientists and
engineers.

Initial contact was made with the Forest Products Laboratory (FPL) to learn
more about the "Truss Frame" building system that they had developed in the
late 1970s. The Wood Products Research Unit which was responsible for the
development of this system is also active in a wide range of timber
engineering work including the measurement of the structural qualities of
woods and glues as well as the performance of structural components and
systems.

The author’s contact at the Forest Products Laboratory was one of the group
of engineers who had developed the Truss Frame System (TFS) and who
continued to maintain an interest in this system by encouraging its ongoing
use as a practical building system. Since 1982 over two thousand houses in
31 states have been built using TFS. TFS has a public patent and as such is
able to be used by anyone. Both the National Association of Home Builders
and the Forest Products Laboratory are active in promoting the use of TFS.

As the name suggests, TFS comprises a series of truss frames spaced at 600
mm centres each of which forms a structural cross section of a house. The
truss frame 1itself is made of a standard hip roof truss with a stud
attached at each end. To the bottom of these studs is attached a girder
floor truss about 400 mm deep. It is possible to have two-storied truss
frames simply by adding a further pair of studs and another girder truss.

For single-storied truss frames the complete frame is assembled in a
factory with studs being an integral part of both the roof and floor
trusses. This does present some transport problems as an average single-
storey truss frame is likely to be over 7 metres wide and perhaps 4 metres
high. Nonetheless, a complete factory-built component is preferred since
this 1is structurally superior to the use of so-called "field joints" on
site as is required with two-storied or split-level houses.

Framing work for windows and doors is carried out on site once the truss
frames have been erected. This is done by placing a temporary prop between
the roof and floor truss and cutting out studs to fit lintels, sills and
trimmers.

The Truss Frame System has several technical advantages including:
. Several rows of piles are avoided since the truss frame only requires

support on the outside edges. As a result it is also possible to have
open basement areas.
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. At 600mm centres, nogging work can be reduced or avoided altogether
through the use of underfloor and ceiling runners.

» Most truss frames have been designed to use 100 x 50 mm exclusively
thus reducing waste and the need for heavier, more expensive timbers.

. Speed of erection. It is possible for a small team (of 3-4 people) to
erect and enclose a house within a day (enclosing here refers to the
practice of fixing OSB or low-grade plywood to the framing timbers
before the fixing of wall and roof cladding).

Forest Products Laboratory claim that the TFS uses, on average, 30 per cent
less framing timber than a conventional stick-built house which results in
a 10 per cent overall saving in framing costs. However it 1is common
practice within the U.S. building industry to run roof trusses at 600mm
centres to avoid nogging to support the OSB or plywood undersheathing for
the roof cladding. As a result, direct comparisons with conventionally
built New Zealand houses are not strictly relevant.

At the time of the visit the author’s contact at Forest Products Laboratory
was engaged in the study of the composite strength effects of roof frames.
He was load testing full-scale models of truss roof systems to gain some
understanding of the effects adjacent trusses had on the loadbearing
capabilities of an individual truss. He was surprised to learn that the New
Zealand building industry often used trusses at 900-1200mm centres and
thought some of the relevance of his work would be lost with such spacings.

The Forest Products Laboratory had also undertaken tests on the shear
strength of horizontally fixed drywall (Gib Board). They found that sheets
of drywall fixed horizontally had greater bracing strength than the same
sheets fixed vertically and put this difference down to the strength of the
paper along the taped edges.

As mentioned above, the Forest Products Laboratory is also involved in
research into pulp and paper production. In the course of this research
they have developed a high strength cardboard known as "FPL Spaceboard". As
yet, Spaceboard’s potential applications and its economic viability have
still to be determined fully, though Forest Products Laboratory believe it
to have potential use in residential construction as interior wall and
ceiling panels.

Attached as Appendix 10 are copies of brief fact sheets on both Truss
Framed System and FPL Spaceboard. Copies of a construction manual of TFS
can be obtained from the National Association of Home Builders whose
address is given in the Appendix also.

N.A.H.B. Research Foundation Inc.

The National Association of Home Builders Research Foundation is an
independent non-profit subsidiary of the National Association of Home
Builders. The Foundation has a research facility in suburban Maryland about
20 km east of Washington D.C. where it undertakes various building related
research contracts for private corporations and Governmental bodies.
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The Research Foundation has had a lengthy research interest in the
reduction of housing costs and to this end it has made substantial
contributions to the public/private sector initiative known as the Joint
Venture for Affordable Housing. As well the Foundation is currently
involved in the study of high-tech housing control systems, and the study
of radon emissions which are becoming an increasing problem in North
America and Japan.

One of the Foundation's earliest projects was a study "Optimal Value
Engineering" (OVE) for the U.S. Government’'s Department of Housing and
Urban Development (HUD). As a result of this study a book outlining cost-
cutting building techniques entitled "Reducing Home Building Costs with OVE
Design and Construction" was published by HUD and promoted by both HUD and
NAHB.

OVE is basically a series of cost savings tips for stick builders and as
such does not propose any major deviations from conventional building
practice. It would probably be fair to say that most of the recommendations
of OVE are similar or identical to existing New Zealand building practice.
Thus the use of edge thickness slabs or the use of sheet sidings as bracing
elements cannot be seen as particularly innovative in the New Zealand
context. Although the recommendations of OVE are now over ten years old the
fact that many of these recommendations are somewhat trivial or obvious
suggests that the U.S. building industry may be less efficient than its New
Zealand counterpart, at least in terms of material use.

Nevertheless there are several recommendations of OVE that have some small
practical advantage for New Zealand home builders. Amongst these are:

. Using under-floor runners to keep floor joists square thus avoiding
nogs. Such a practice is only possible however where the floor sheets
are tongue-and-grooved so that sheet joins are effectively self-
supporting. (see Appendix 11A for an illustration).

. Off-centre spliced floor joists can provide for up to a 40 per cent
increase in joist stiffness. As a result smaller timbers can be used
and less waste from long or short joists will occur. (see Appendix
11B for an illustration and explanation).

= The use of two stud (as opposed to three stud) corners with edge of
the internal 1lining being supported by inexpensive metal clips,
plywood cleats or a 75 x 25 mm timber strip (see Appendix 11C).

" Additional studs can also be avoided where an internal wall meets an
external wall through the use of a mid-height block and the clips or
cleats mentioned above. (see Appendix 11D for details).

. With a conventional roof frame with trusses and gable ends labour

time can be reduced by the use of prefabricated gable ends which have
their sidings attached prior to erection.

= To reduce the need for expensive wall coverings or a "paint quality"
plaster finish, OVE recommends the use flat or semi-gloss off-white
paint sprayed to ceilings walls and trim. This reduces the effects of
stopping imperfections, increases the efficiency of the 1lighting,
matches most furnishings and increases the apparent size of the room.



39

These recommendations were made with reference to the major U.S. building
codes and may not be strictly applicable to New Zealand Standards. It is
clear that further research work is required before such practices can be
advocated in New Zealand.

Despite the apparent shortcomings of OVE from the New Zealand building
industry’s point of view the exercise does appear to have been of some
practical use to U.S. builders.

The NAHB Research Foundation has been one of the key partners of the Joint
Venture for Affordable Housing (JVAH). The JVAH was set up to consider ways
in which housing costs could be reduced to a more affordable level. The
findings of the JVAH help put the drive for lower construction costs into
some perspective.

Staff at the NAHB Research Foundation who have worked with the JVAH claim
that excessive housing costs come in five principal areas, namely:

" Inefficient or wasteful construction methods.
. Excessive and non-uniform building codes.
- High regulatory costs and planning delays (sometimes developers

are faced with a 30-month approval process).
. Excessive land development standards.
U Low density zonings

The first two of these, inefficient methods and excessive standards, are
responsible for approximately $US 500 extra cost presumably on an average
American new house (of $US 90,000 value). On the other hand, the other
three causes relating principally to planning and regulatory matters are
likely to cost the average American new home buyer an additional $US 8,000.

The JVAH has as a result published numerous works on regulatory reforms and
model land development standards with a view to reducing approval periods
and land development costs.

The NAHB Research Foundation is also undertaking research into a high tech
computer controlled house known as the "Smart House". The basic concept of
the "Smart House" is a system of integrated circuitry which controls and
coordinates most house operations and appliances. Each household appliance
has its own silicon chip which indicates to a central computer the status
of the appliance. As a result the central computer knows the exact energy
requirements of the appliance, if it is operating safely and whether or not
it is interfering with the use of other appliances, (i.e., a noisy
appliance is turned off when the telephone rings). The "Smart House"
requires special appliances which are already being developed in Japan and
the overall concept should be on the market in the early 1990s.

Other Organisations

Several other public and private sector organisations were visited in the
course of this study trip. Much of the information obtained from these
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organisations was of a general nature and has been incorporated in the
first part of this report dealing with the structure of the U.S. housing
industry. These organisations and the contact people are included in
Appendix 13. Brief comments are made here on their contributions.

National Association of Home Builders

THE Building Systems Council is a sector group of the NAHB which represents
the interests of builders involved in wvarious forms of industrialised
housing including panelised, modular and log homes. The Vice President of
Technical Support at Ryland Modular Homes (John Slayter) is the current
president of the Building Systems Council.

The author's contact at NAHB had definite opinions on the quality of
manufactured homes and the HUD Code under which they were built. He felt
that the cost advantage achieved by the Manufactured Housing Industry was
at the expense of quality and that there was no one area of savings but
rather a host of across-the-board savings brought about by high volume
output and an assembly line mentality similar to that of the automobile
industry. He also felt that modular builders tend to overbuild but that
the biggest savings in this area of house building came in labour and
finance not materials.

The NAHB has an active economic research wunit which analyses and
distributes economic information on housing-related matters. The author'’s
contact there spent some time discussing the structure of the U.S. Home
Building industry which by nature is dominated by small scale operators.
He also explained the growing housing crises in the U.S. and the need for
greater public expenditure on housing, particular by the Federal
Government.

American Planning Association

The American Planning Association is a progressive organisation which
caters for the professional interests of planners and local government
politicians engaged in the planning process. The Association undertakes
research work into a variety of housing-related areas including regulatory
reform and the control of manufactured housing and associated land
developments.

The author’s contacts there believed that there was scope for savings from
a streamlined planning approval process and that with sensitive design
manufactured housing could become more accepted within the market place.

Manufactured Housing Institute

The Manufactured Housing Institute (MFI) is the equivalent of the NAHB for
the manufactured housing industry though on a far smaller scale. The
existence of the two and their attitude to each other does indicate the
intense rivalry between the two sectors.

The author’s contact at MFI discussed the current state of the manufactured
housing industry but had some difficulty explaining the recent decline in
the industry despite its continuing cost advantage over site-built houses.
He felt that in the past the industry had been a closed shop and had in
many ways tended to be counterproductive in terms of its image and
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marketability. He illustrated this point with the development of the park
model which he felt was a retrograde step. Currently the MFI is engaged in
improving the image of the manufactured home. It is also promoting the use
of manufactured housing to Federal Government politicians as a way of
solving the United States’ burgeoning housing problem. A copy of an MFI
fact sheet is included as Appendix 12.

Riverside County

Riverside County is a large expansive county adjacent to Los Angeles County
and about 60 km east of central Los Angeles. Due to rapidly rising land
costs in Los Angeles and Orange County, Riverside has experienced
considerable urban growth dating back to the 1960s. Despite this a large
part of the County remains unincorporated, that 1is outside a separate
incorporated «city authority, and within this unincorporated area
manufactured houses make up 25 per cent of the existing homes.

Riverside County was approached in order to gain a local government view on
a number of topical issues raised during the study trip. Included amongst
these issues were:

. The regulation of mobile home parks.

. Calls for lower land development standards and a
streamlined planning approval process.

= The use of affordable housing zones.

. The problems of urban growth and the use of
development impact levies.

The U.S. local government system appears to be far more democratic than
does the New Zealand system. Local voters in the U.S. have far greater say
in the planning and administration of their cities and in California this

is mainly achieved through voters’ referendums. Such referendums are
increasingly being used as a reaction to the consequences of continued
growth: increased traffic congestion and pollution and rising

infrastructure costs. It is basically political opposition from existing
homeowners through these referendums which is preventing local authorities
such as Riverside County from adopting a more positive attitude to
developers’ needs.

That is not to say that Riverside County is not receptive to the need for
more affordable housing. In the early 1980s the County instituted an
innovative affordable housing zone which gave developers density bonuses
and other incentives to develop affordable housing. This initiative was
apparently a success until the housing market picked up and developers and
builders moved into more lucrative markets elsewhere.

California was one of the first states to pass inclusionary zoning laws
which required all County and City authorities to accommodate manufactured
housing and other low-income housing forms into their zoning ordinances.
Riverside County as a result of this (and the popularity of manufactured
housing) have developed flexible mobile home park zoning ordinances. As
well, the County has gone to further trouble to protect mobile home park
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tenants from such practices as rent gouging through its "Mobile Home Rent
Review Commission".

As a result of a voter initiative which restricts the Californian State
Government'’s ability to raise taxes, local authorities are increasingly
turning to development levies known as impact fees to meet the costs of
providing urban infrastructure and community facilities such as schools.
Such fees obviously have a detrimental effect on the drive for affordable
housing. In the case of Riverside County such impact fees can add as much
as §US 7000 to the cost of each housing unit a developer produces.

CONCLUSIONS
General Impressions

This study trip set out to investigate the reasons why American house
construction costs were in some cases appreciably lower than those in New
Zealand. Before the trip it was understood that the majority of new houses
in the United States were built partially or entirely within a factory
environment. It was suggested that there was a possible link between this
level of industrialisation and lower relative house construction costs.
Unfortunately this question has not been completely answered by this study
trip.

Manufactured Housing

The achievements of the U.S. manufactured.housing industry with its ability
to produce modest through comfortable houses at around $US 20/ft2? are

impressive. Despite attempts to discover why the manufactured housing
industry has such an advantage over the site-built housing industry no
single reason could be found. Arguments that manufactured housing codes

are inferior and give that industry a cost advantage are dubious,.
Suggestions that it is the manufactured housing industry’'s bulk buying
power which gives them their advantage do not explain why large modular or
panelised housing plants do not exhibit similar advantages.

Although wunconfirmed it would appear that the manufactured housing
industry’'s cost advantage comes about for three principal reasons, namely:

» The manufacture of a standardised product in volume with very
little custom building.

. An aggressive attitude to cost control in the use of labour,
materials and outside firms.

® A conscious attempt to minimise capital requirements in either
high-tech plant or in inventory.

The experience of the U.S. manufactured housing industry 1is certainly
worthy of further investigation if an attempt is to be made to reduce
housing costs in New Zealand.
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Industrialised Housing

'In the U.S., the term industrialised housing is applied to such commonplace
New Zealand practices as pre-nailed frames and pre-fabricated roof trusses.
As such it would appear that many of the experiences of the industrialised
housing sector of the site-built housing industry have little to offer the
New Zealand home building industry.

From this investigation it appears that panelised, modular and other types
of building systems have developed sometimes by historical accident,
sometimes in response to shortages of skilled labour and sometimes to fill
a particular market niche. While it is recognised that some industrialised
approaches to house building do bring about savings in labour and finance
costs they are also faced with higher capital costs and the need to
maintain a high volume of production throughout the year to survive.
Without a steady reliable market, industrialised housing has some
difficulty competing with the small scale site-builder, at least at the
lower end of the market.

The development of industrialised building in New Zealand would probably
not be successful though for different reasons than those in the United
States. Firstly, it is likely that the capital costs of an industrialised
housing plant in New Zealand would be relatively higher than in the U.S.A.
This is partly because of the higher cost structures of the New Zealand
building industry and the higher cost of imported plant. These higher
capital costs coupled with higher real interest rates require larger
margins than an equivalent factory in the U.S. Secondly, any potential
market for a New Zealand housing factory would be significantly smaller
than that available to a North American plant.

Notwithstanding these comments, it is possible that the North American
experience of wvarious building systems may be helpful to New Zealand
builders active in up-market housing. Acorn Structure’s approach (see page
29) which combines high quality architectural design with production
building techniques through CAD and a rather rudimentary open panel system
may have some application in New Zealand. Similarly the Amos Winter Homes
building system (see page 31) which uses stress skin panels with a
polystyrene core may be worthwhile in colder parts of New Zealand. The
products of both Lindal Cedar Homes (page 33) and Riverbend Timber Framing
(page 34) may find some appeal to New Zealanders. However, given the
quality raw materials used (i.e., cedar and oak), it would probably be more
economic to import kitset homes directly.

Small Builders

The position of the small-scale site builder in the U.S. is somewhat
different to that of the same builder in New Zealand. It appears
relatively easier to enter the building industry in the U.S. partly because
there is little trade or vocational training for builders there. 1In times
of reduced demand or recession this often means that many small builders
either leave the industry, perhaps temporarily, or are literally working
for wages which in some parts of the U.S. can be very low. As well, small
building firms and self-employed builders collectively dominate the new
home building industry which is certainly not the situation in some parts
of New Zealand.
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Building Material Prices

One noticeable feature of North American building practice is the excessive
use of structural building materials; at least by New Zealand standards.
As mentioned elsewhere in this report it is commonplace for American homes
to have wall studs at 450 mm centres or closer, for roof trusses to be run
at 600 mm centres, for flooring to consist of two layers of 12 mm plywood
or similar and for exterior walls and roofs to be sheathed in 0SB (Oriented
Strand Board) or plywood before a second layer of wall or roof cladding is
attached. Such practices seem to be the results of custom,market
preference and lower building skills though they are probably also related
to the low cost of many building materials.

The following table makes a comparison of the costs of certain building
materials in the United States and New Zealand. As shown in this table,
building materials in the U.S. are on average less than half the cost of
New Zealand building materials. Such a comparison is essential if we are
to determine why American building costs are often much lower than those of
New Zealand.

Comparison of U.S, and N,Z., Building Material Costs

Product US Cost NZ Cost Ratio
(in SNZ)*  (in $NZ)**

Timber 100 x 50 mm B.T. No 1 1.10/m 2.60/m # 0.42

150 x 50 mm B.T. No 1 1.90/m 4.85/m # 0.39

200 x 50 mm B.T. No 1 2.60/m 6.60/m # 0.39

300 x 50 mm B.T. No 1 5.80/m 9.80/m # 0.59

100 x 100 mm H4 Tan 3.30/m 7.30/m # 0.45

Sheets " 15 mm grooved ext plywood 20.00 ea 70.00 ea 0.29
(2.4 x 1.2) 12 mm Gib/Drywall 5.40 ea 14.00 ea 0.39
10 mm Particle Board 10.80 ea 18.70 ea 0.58

Ceiling Tiles 4.70/m? 8.90/m? 0.53

Plumbing Toilet Pan/Cistern/Seat 108 set 270 set 0.40
Fittings Bath 200 ea 400 ea 0.50
Sink Faucett 55 ea 150 ea 0.37

Bath Lining 125 set 200 approx 0.63

P.V.C. Gutter 3 m length 7.70 ea 20.00 ea 0.39

Misc Fibreglass Insulation R1.6 2.00/m?2 5.40/m? 0.37
Hollow Core Doors P.Q. 21.50 ea 45.85 ea 0.47

Hollow Core Doors Veneer 29.25 ea 61.10 ea 0.48

Entrance Lockset 13.80 ea 30.00 ea 0.46

Wire Netting 1.20/m? 1.25/m? 0.96

Nails Galv 30 mm F.H. 2.00/kg 5.00/kg 0.40

P.V.C. Roofing 600 mm Cover 9.40/m 15.70/m 0.60

* U.S. prices are retail prices advertised in various weekend
newspapers April-May 1988.
** N.Z. prices are retail prices from Placemakers price schedule 30/9/87

except prices marked by # which are retail prices from an Auckland
timber yard, Nov 1988.
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There are several possible explanations as to why New Zealand building
material prices are higher than those of the U.S. Amongst these could be:

. New Zealand labour costs are higher. The U.S. Department of
Labour reported in May 1988 that the average hourly wage in the
manufacturing sector was $US 10/hr ($NZ 16.37/hr, March 1989).

- New Zealand labour is less productive. Labour productivity is
a function of workers’ effort, managerial ability and the level
of capital investment.

. The U.S. has larger markets which allow greater economies of
scale. Plant size rather than market size is the key factor in
economies of scale.

" American raw materials are cheaper. Most North American
forests are publicly owned (especially in Canada) and it was
commented that the pricing of cut logs and cutting rights did
not cover the replacement cost of these forests.

. The U.S. building materials market is more competitive than its
New Zealand counterpart. There are often several large
corporations competing in the same market (e.g., Louisiana-

Pacific and Boise-Cascade in the sawn timber market). As well,
the U.S. has anti-trust laws which prevent monopoly pricing
practices.

A detailed discussion on the competitiveness or otherwise of the New
Zealand building materials industry is clearly outside the scope of this
report.,

Relevant Lessons
The U.S. Manufactured Housing Industry

The experience of the U.S. manufactured housing industry cannot be ignored.
It is possible that much can be learned from this industry in terms of
producing a comfortable house at an affordable price.

Direct comparisons between the U.S. manufactured housing industry and New
Zealand conditions are difficult to make and may be misleading.
Nonetheless, an attempt is made here to compare the performance of
manufactured housing industry with that of 1low cost New Zealand home
builders.

Price Comparisons

Direct price comparisons are of limited use for two reasons. Firstly we
are mnot comparing 1like with 1like; the products being compared are
significantly different in terms of size and appointment. Secondly a

comparison of prices via the current exchange rate (taken as $US 0.65 = $NZ

1.00) does not consider the spending power of the consumers in each
country.

The U.S. manufactured housing industry can produce a 100 m? house with

carpets and appliances including two bathrooms for approximately $US 21,000
($NZ 34,300) sited, exclusive of land costs. By comparison low cost home
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builders in South Auckland are building 80 m? three bedroom, one bathroom
homes with no floor coverings or heating appliances for approximately
$NZ55,000. Clearly U.S. manufactured housing is significantly cheaper.

Cost Comparisons

As mentioned earlier, building material prices in New Zealand may be as
much as twice that of similar materials in the United States. Similarly
labour costs and profit rates may be higher in New Zealand than they are in
the U.S. 1If these higher costs are placed in the cost structures of the
U.S. manufactured housing industry the final price comparisons will be
significantly different.

The question of 1labour costs and profit rates is a difficult one to
resolve, particularly at the present time with falling real wages and
profit rates in New Zealand’s manufacturing sector. For convenience we
shall take profit rates to be at the same level as those in the U.S. and
consider only the impact of higher material and labour costs on the final
price of a house.

Typical Cost Breakdown of U.S. Manufactured Home

(see page 19 et seq for details)

ITEM Sus SNZ
Materials 9,300 14,300
Labour 3,000 4,600
Plant Costs & Profit 3,700 5,700
Dealer’'s Margin 4,800 7,400
TOTAL 20,800 32,000

Allow for 100 per cent higher N.Z. Building Material Costs

(see page 44 for details)

ITEM SUS SNZ
Materials 18,600 28,600
Labour 3,000 4,600
Plant Costs & Profit 3,700 5,700
Dealer'’s Margin 4,800 7,400
TOTAL 30,100 46,300

Labour Comparisons

Manufactured housing and other forms of industrialised housing represent a
substitution of labour with capital. Consequently one would expect that
some labour savings will result for an industrialised approach to housing.
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Therefore the key question is the extent of these labour savings compared
with the higher capital costs incurred.

Such comparisons must be made if we are to fully assess the value of
manufactured housing not only to the New Zealand building industry but to
New Zealand housing in general. At this point it is worthwhile noting that
more intense capital investment has occurred in most New Zealand industries
over the past five years though this trend has not been followed in the
house building industry.

Once again direct comparisons between the U.S. and New Zealand may be
spurious and should be read with a degree of caution. For example, as
mentioned previously, many manufactured housing plants wundertake the
fabrication of many of a house’s component parts such as doors and
cabinets. In New Zealand such work is generally undertaken by another firm
and the inherent 1labour costs merely added on as material costs.
Similarly, some labour in a manufactured housing plant is occupied in the
organisation and storage of materials. In New Zealand this is often done
off-site by the materials supplier and the labour costs added to the cost
of materials.

Because of the imprecise boundary between labour and material costs the
figures below should be seen as being more indicative than exact. These
figures relate to an average house from a manufactured housing plant which
is generally a three bedroom double wide home of about 100 m?. The New
Zealand example is a small (<100 m?) three bedroom one storey home. Some
allowance has been made for work carried out off-site by other firms and
for the work required to finish the house to the same standard as the
manufactured home.

Labour Requirements for a Typical U.S. Manufactured Home

A typical plant employs 120 to 150 people (including administration) for
250 eight hour working days per year. Such a plant would produce up to
1000 houses per year.

Therefore total in factory

person hours per house 300 hours
Plus transport and siting, say 20 hours
TOTAL HOURS PER HOUSE 320 hours

Labour Requirements for a Typical Small NZ House

Prenail wall frames and trusses 10 hours
Carpenter 160 hours
Drainlayer 15 hours
Plumber 20 hours
Electrician 15 hours
Painter/Wallpaperer 50 hours
Gib Stopper 15 hours
Carpet & Lino Layer 10 hours
Cabinetmaker 25 hours
Design and Administration 30 hours

TOTAL HOURS PER HOUSE 370 hours
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While these figures are only approximate they suggest that labour savings
of 10-15 per cent are possible through an industrialised approach to
housing similar to that of the U.S. manufactured housing industry. As
well, the manufactured housing industry has a further advantage in that it
mainly employs unskilled labour.

Comparison of Quality

Manufactured housing is often criticised for reducing housing standards.
Most critics use the example of older mobile home parks to illustrate this
point. However, over the last ten to fifteen years the quality of
manufactured homes and mobile home parks has improved greatly and today
they would rival most forms of low cost New Zealand housing in terms of
quality and amenity. The achievement of good quality housing through the
use of manufactured housing is dependent on sensitive design and siting of
the housing units and thoughtful planning and landscaping of the sites.

Manufactured Housing in New Zealand

Several major problems stand in the way of the establishment of
manufactured housing in New Zealand. The most significant of these is the
problem of having a sufficiently large enough market to justify the capital
investment required to establish a manufactured housing plant.

It appears that an average-sized plant would be capable of producing up to
1000 houses per year and would not be viable at less than 250 houses per
year. These are large numbers for any local housing market in New Zealand
unless an attempt is made to diversify the range of houses being built.
Such diversification is somewhat counterproductive as it is likely to force
up unit costs and diminish the advantages of industrialisation.

It is unlikely that a manufactured housing plant would be established as a
purely private sector venture mainly because of the risk and limited market
involved. Consequently some degree of public sector involvement is crucial
even if it is only in the form of a guaranteed market for a certain level
of output.

A second major problem is that of transport - given the standard of most
New Zealand roads. In the United States, transport distances exceeding 600
km are common and are made relatively easy by an efficient inter-state
freeway system. Roads in New Zealand (perhaps with the exception of State
Highway 1) have lower design loads, tighter corners and steeper gradients
than most U.S. roads, which presents a problem in terms of haul distances
and load lengths.

Other less-imposing problems include likely resistance from the local site-
built housing industry which often tends to guard its skills and market
share closely and the problem of possible design monotony where
manufactured houses are concentrated. The first problem is more a
political one and may force the site building industry to look at ways of
cutting their costs in response to a challenge from the manufactured
housing sector. The second problem is already arising within low-cost
site-built housing developments and can be relieved with sensitive siting
and appropriate land subdivision and planning regulations as well as
through mixed site-built/factory-built developments.
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Manufactured housing has the potential to address growing housing needs in
various parts of New Zealand. It has the capability to increase the
capacity of the house building industry in areas of pronounced shortage
such as South Auckland. It is worth noting that 250 houses per year (the
minimum output of a manufactured housing plant) is less than half the
number of state houses built in South Auckland each year and probably less
than the output of two or three major companies building in that market.

Manufactured housing also has something to offer in areas with skill
shortages or where remoteness is a key factor in high housing costs. Such
features are present in both Northland and the East Coast where there is a
critical shortage of housing. Clearly these areas with high levels of
unemployment and the possibility of surplus industrial buildings in local
provincial towns are ideal for the establishment of manufactured housing.
However, such establishment is dependent upon some private/public sector
partnership which will guarantee a ready market for the completed houses.

The Truss Frame System (See page 36)

The Truss Frame System (TFS) is worthwhile of further investigation also.
The system offers a fresh way of looking at timber frame construction which
may open up new possibilities in the design of other parts of a house’s
structure such as the floor or roof.

The fact that timber prices are relatively higher in New Zealand than in
the U.S. combined with the 30 per cent savings in framing timber which TFS
is said to bring about may result in higher costs savings in New Zealand
than in the U.S. However, the closer spacing of roof trusses (i.e., 600 mm
centres) that is required with TFS may counteract some of these savings.

It is likely that TFS will provide different levels of savings in different
situations. An obvious area of saving is in the avoidance of internal
foundation piles. In some situations where foundations have to be deep
this may bring about greater savings than in others. TFS also has
applications in pole platform type construction.

Optimum Value Engineering (See page 38 and Appendix 11)

Optimal Value Engineering (OVE) although presenting a wide range of
building techniques which are common practice in New Zealand still offers
the New Zealand home builder some useful hints.

In particular, off-centre spliced floor joists should be investigated
further as it may well be possible to reduce the size of timbers used in
floor joists. If spliced joists are viable it may also be possible for
prenail plants to extend their range of work and begin splicing pre-cut
floor joists with pressed truss plates.

Perhaps an important lesson can be learned from the OVE exercise in the
U.S. This exercise was basically an initiative of the National Association
of Home Builders (NAHB) and the US Department of Housing and Urban
Development (HUD) in an attempt to encourage individual builders to think
about more efficient building techniques and the aesthetics of design.
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While by comparison the New Zealand house building industry 1is more
efficient there may still be ways in which efficiency can be improved.
Often innovations take place on site that go largely unnoticed because of
the lack of communication. Such an exercise as OVE could possibly be
undertaken and supported by organisations such as BRANZ or the Master
Builder’s Federation in an attempt to set up a "clearing house" for
innovative ideas.

Joint Venture for Affordable Housing (See page 39)

The findings of the Joint Venture for Affordable Housing (JVAH) have
important implications for New Zealand in the search for lower housing
costs. As reported above the JVAH found that the bulk of potential savings
came in the areas of higher residential densities, a more streamlined
planning process and more flexible land development standards rather than
in uniform building codes and more efficient building practices. It is
interesting, however, that this finding does not explain the significant
cost advantage that manufactured housing has over site-built housing.

Despite this shortcoming, the concept and the conclusions of JVAH have been
imported both into Australia (known there also as JVAH) and New Zealand
where it is known as the "New Zealand Housing Initiative" (NZHI).

NZHI appears to be an industry-backed attempt at lowering housing costs
through less stringent land development standards and a more flexible
planning system. The implication from this is that local authorities
through their engineering and planning requirements are responsible, at
least in part, for high housing costs.

There is without doubt a case to be made for the reduction in housing
development costs through a reassessment of engineering standards and a
more efficient planning process. The same case could also be made for a
common interpretation of the numerous codes, regulations and bylaws which
control the actual building process and which often add needlessly to
housing costs. However, given the information above (see page 44) on the
relative cost of building materials in the U.S. and New Zealand it is by no
means apparent that regulatory costs are the biggest cause of high housing
costs.

The New Zealand Housing Initiative should be applauded for its attempt at
reducing housing costs in New Zealand. However, if the drive for 1lower
housing costs is to be successful, all sources of cost should be examined
rather than just the more convenient ones.

Trus Joist'’s Products (See page 34)

Trus Joist Corporation has a range of products which have found a growing
market in the United States. Their approach to truss making which involves
the use of steel webs and timber chords is worthwhile. This approach
produces trusses with the same properties as timber trusses but with a
greater potential to be mass-produced.

Trus Joist’s "I Beam" floor joists in particular may have some potential,
either manufactured in New Zealand or imported directly. By U.S. standards
the I Beam is expensive when compared with sawn timber (roughly twice the
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cost) though in comparison with New Zealand costs it 1is more cost-
competitive.

Final Cbnclusions

While it cannot be said that this study represents a comprehensive look at
the U.S. home building industry, a wide range of building methods and a
number of the most important organisations have been included. Overall it
would be fair to say that the subsequent view gained of residential
construction in the U.S. is representative of the industry and its
practices.

In many ways this trip was a disappointment insofar as it failed to
identify major areas of innovation in house building which could be useful
to New Zealand. Most probably the major reason for this failure is the
fact that the U.S. house building industry is no more innovative than its
New Zealand counterpart. The fact that there are many large corporations
active in the housing industry which by N.Z. standards produce large
numbers of houses has not led a drive for innovation. This must in part be
due to the dominance of small 1labour intensive operations in the U.S.
industry.

It is often claimed that the New Zealand house building industry is not
particularly innovative and the history of change in the industry would
generally support this. The industry in New Zealand is in many ways the
product of its environment, an environment of high materials prices, rigid
consumer tastes and fluctuating demand. Such an environment has led to an
industry which, while being efficient at what it does, is wary of change
and justifiably cautious of excessive capital investment.

In the past the New Zealand housing industry has relied upon speculative
profits for 'its survival. This reliance in turn has often led to wild
changes in both housing demand and the fortunes of the industry. If the
industry is to have a more stable future then it must rely more on
productivity gains for improved profits than on the possibility of
speculative windfalls. Unfortunately, improved productivity most often
requires increased capital investment.

The innovations suggested here are only minor in terms of changing the way
we build houses and their impact on final new house prices. Most often
though, innovation 1is a gradual and sometimes haphazard process, which
relies on the adaption of new 1ideas to solve particular problems.
Hopefully, this study and report may have introduced some new ideas to the
New Zealand house building industry which in time will 1lead to
improvements,however minor, in the way we build houses.
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Appendix 1

NATIONAL PREBUILT MANUFACTURING COMPANY

% Neational Prebuilt reserves the right to change materials or *%
specification at any time without notice or obligation. -

CONSTRUCTION
SPECIFICATIONS

@ Residential fire-resistant and sound-deadening,

@ Heavy duty steel “I" beam frames sprayed and textured drywall ceiling

@ Rodent-proof bottom board

@ Thick fiberglass insulation under entire floor- o

Load-tested system of wood roof trusses/rafters every 16" for structural strength

@ Plywood ridge beam

@ Sturdy 2" x 6 transverse floor joist system for that extra-solid feeling Thick rockwool roof insulation, (some models have fiberglass insulation instead of the
o Rockwool,) plus a moisture fighting ceiling-area vapor barrier
Solid sub-floor water proofed in “Wet" areas. Fashionable
carpeting or no wax linoleum. o @ Front overhang eave with optional side eaves
@ Solid 2" x 6" wood studs (TYP.) every 16" in exterior walls for extra strength o Sturdy wood sub-roof for secure shingle fastening
@ Thick fiberglass insulation in all exterior walls with moisture-fighting vapor barrier Roofing underlayment between shingles and sub-roof for extra weather protection
Weather-resistant wood-type exterior siding Pitched residential shingled roof with optional dormer

@ Fire-resistant and sound-deadening gypsum-drywall paneling throughout interior
@ House type brown frame sliding windows with removable screens Copper wiring with convenient circuit breakers. Exterior GFI receptacle standard
@ Fine-furniture cabinetry of superior design with base and center shelves.

Sturdy interior partitions between rooms with studs spaced 16" on center (TYP.) Name-brand appliances for extra reliability @ Iron gas piping with shut off valves
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FRONT
KITCHEN

%

i

Front Kitchen model features generous storage and plenty
of counter space, plus the best in home-style fixtures and
energy-efficient appliances.

Side Bath model features a stylish and spacious living room
with cathedral ceiling, front window wall, oak-framed
cabinets, carpeting, drapes and rich fabrics.
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martl \art] -Sloak etry,
wood parquet flooring, residential-grade sinks and faucet,
and energy-efficient Sears appliances.

nt Kitchen model a crtable living room mldslup pi dship kitchen has s
featuring a cathedral ceiling, oak cabinetry, and wood trim
moldings, plus plush carpeting and rich fabrics.
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Side bath and rear bedroom complete the outstanding comfort Side bath and rear bedroom are roomy with plenty of storage

and convenience of the Front Kitchen model. and beautiful decor.

o
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Great idea for the kids, grandchildren or weekend guests!
Front Bunk House model features unique forward bedroom  doors and drawer fronts, home-style stainless steel sink,
with built-in bunks, wardrobes and storage drawers. and energy-efficient appliances.
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¥
!

Spacious side kitchen of Rear Bath model features oak cabinét

..‘i\

Optional
. second
' bedroom
radds two
| bunk beds,
Sstorage
drawers,

S ____ . L J i and closet
Midship kitchen is ideal for meal preparation and easy plus lamps,
upkeep. Oak cabinet door and drawer fronts provide a rich windows,
look and plenty of storage. and drapes.

Large rear bath and comfortable rear bedroom complete the
convenience and livability of the Front Bunk House model.



STANDARD FEATURES

Foundation:

02" x 8" Steel Beam Frame
O Detachable Front Hitch
O Hurricane Straps

O Aluminum Underbelly
02" x 4" Floor Joists

0 R-11 Floor Insulation

(0 Tyvek Air Barrier

O 5/8” Plywood Floor Deck
O Floor Glued & Screwed
O Quality Carpet/Pad
Sidewalls:

02" x 3" Studs/16” Ctrs.
02" x 6" Top Rails

O R-11 Wall Insulation

(O Tyvek Air Barrier

O Vapor Barrier

O Viny! Siding with 50-Year Warranty*

Root:

O Certified Rafters/16” Ctrs.
(O Fiberglass Shingles

O R-19 Roof Insulation

O Tyvek Air Barrier

O Pre-Wired for Roof Air

O Pre-Wired for Ceiling Fans
O Three Roof Vents

O Gutters

Windows:
O Five-Panel (ea. 24" x 58") Front Bay
(0 Patio Door/Lined Drapes
05 x24%" Bath Window
(Side Bath model only)

Service:

0 50-Amp Electric

0 17-Gal. Water Heater
C 40,000 BTU Furnace
O Floor Heat Ducts

(J Three Outside Lights
0 Outside Recept

Living Room:

O Cathedral Ceiling

O Deluxe Sofa Bed

(0 Swivel Rocker

C End Table/Lamp

O Solid Oak Cabinet Door Frames
w/Glass Inserts

O China Cabinet

0O Overhead Cabinets

0O Wood Trim Molding

O AM/FM/Cassette Stereo

(0 4 Speakers

O Full-Length Drapes/Sheers

Bathroom:

O One-Piece Fiberglass Tub & Shower
O Sliding Glass Shower Door
O Shower Grab Handle

O Large Lavatory

O Decorator Faucet

(0 Residential Ceramic Toilet
O Corner Medicine Cabinet

O Vanity Mirrors

O Linen Cabinet

0O Towel Bar/Tissue Holder
0 Exhaust Fan/Light

OPTIONAL EQUIPMENT

(043" Dinette Bay Window

(058" Dinette Bay Window

043" Rear Bay Window

O Thermopane Patio Door w/Lined
Drapes

O Tinted Windows

013,500 BTU Roof Air

O Roof Air Heat Strip

(O Prep for Central Air

O 2% Ton Central Air

0O Storm Windows

O Foam-Core Insulation

(O Total Electric Package — Base
Board Heat, Electric Range & Dual
50-Amp Service

O Extra Outside Light/Switch

0 Extra Outside Recepts

0 50' 50-Amp Cord

O Door Chimes

(0 Garbage Disposal

0 10-Gal. Gas/Electric Water Heater

O Stacked Washer/Dryer

O Plumbing for Washer

O Marine Toilet w/Holding Tank(s)

O Lo-Back Swivel Rocker

(O Deluxe Hi-Back Rocker

O Hi-Back/Lo-Back Rocker

All product specifications contained within this brochure are based on the
best possible information available at the time of publication. Due to continued
product improvement and occasional changes in vendors, Sebring reserves
the right to change specifications and/or standard features without notice
or obligation. Product shown in some photographs may include optional
equipment that is available at extra cost. Consult your Sebring dealer for

details at the time of ordering.
1987 SEBRING HOMES CORP.

O Wall-Hugger Recliner

0 Deluxe Queen-Size Sofa

O Extra End Table/Lamp

O Cotfee Table

(0 Glass End Table

0 Rattan Furniture Package — Sofa,
Chair & End Table

{0 Two Counter-High Stools

0] Glass Dinette Table/Chairs

O Glass Swag Lamp

(0 Wainscot/Living Room

O Carpet Upgrade

O Pleated Shades

(O Mini Blinds

O Twin Beds***

0 Sealy Queen-Size Bed***

{J Elkhart Bedding Queen-Size Bed
w/6-Leg Frame***

O Extra Night Stand/Lamp

(J Deluxe Electric Range

O 24" Gas Range

O 30" Gas Range

O 17 cu. tt. 2-Door Frost-Free
Refrigerator**

O Built-in Ice Maker™

O Spacesaver Microwave*

[0 Porcelain Kitchen Sink

Kitchen/Dinette:

(0 Solid Oak Raised-Front Cabinet
Doors & Drawer Fronts

O Self-Edged Countertops

(O Cutting Board

0O 24" Deluxe Range

O Range Hood/Light/Fan

(016 cu. ft. 2-Door Frost-Free
Refrigerator**

0 Stainless Steel Sink

O Single Lever Faucet

O Parquet Flooring

0O Wood Trim Molding

O Deluxe Dinette Table

O Two Dinette Chairs

OSwag Lamp

Bedroom:

O Full-Size Bed

O Quilted Bedspread

[0 Matching Drapes/Sheers

0 Two Night Stands/Lamps

O 5-Drawer Dresser

O Wardrobe w/Sliding Mirrored
Doors, Shelves & Drawers

O Cabinet w/TV Shelf

* See dealer for warranty details and
limitations.
* Sears energy-eflicient appliances.

O Indirect Kitchen Lighting

[0 Deluxe Ceiling Fan

O Light Kit for Fan

O TV Jacks Front/Rear

O Phone Jacks/Rear

{J Wiring for 4 Speakers

O Hallway Closet Mirror

0 Overhead Cabinet/Rear Bdrm.

(0 Pulsating Shower Head

O Oak Medicine Cabinet w/Light Bar
(0 Porcelain Lavatory Sink )
O Decor Paneling

O Skylight

0 Second Bedroom™**

*** Quilted bedspreads with matching or co-
ordinated drapes and sheers.

*v+* Second Bedroom in Side Bath models
includes built-in bunk beds, storage drawers
below, quilted bedspreads, co-ordinated
drapes, two windows, bifold door, & walk-in
closet. In Rear Bath model, the Second
Bedroom includes built-in bunkbeds with
quilted bedspreads, co-ordinated drapes,
two windows, two reading lights, storage
drawers below bed, house-type bedroom
door, 18" closet with two drawers below.

_ ~
SEBRING
HOMES CORP.

51788 State Road 19 North/Elkhart, IN 46514

(219) 262-0151

PRINTEDINU.S.A.
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The appearance of this single-section “modular” unit has been-
enhanced by a site-built front gable, entryway. and panelized
garage. A minimum unit-width requirement, however, can
prohibit this attractive unit and others like it. (HUD
affordable housing project. Elkhart County, Indiana)
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berland 7~

SPECIFICATIONS

Exceeds 1988 State Energy Codes

<

FLOOR STRUCTURE . .
Kiln dried double 2x10 hem-fir #2 and better rim joist, glued and nailed. 2x6 KD hem-fir #2 and better skidplate. 2x10 hem-fir #2 and

better floor joists, 16” o.c., 3" T&G plywood subfloor, glued and nailed (combination subfloor/underlayment grade).

WALL FRAMING . .

2x6 kiln dried studs, 16" o.c., stud grade (non-bearing 2x4 walls 24" o.c.). 2x6 top plate and still plate, KD hem-fir standard and better.
Continuous built-up header, triple 2x8 KD hem-fir #2 and better with 1" plywood shear, glued and nailed. Marriage line shear wall,
2x4 stud grade flat, 3% plywood, glued and nailed (engineered system). 34" rough sawn T-1-11 siding with 4" or 8” grooves, glued and nailed
to framing. Heavy body stain.

ROOF SYSTEM | |
Engineered trusses installed 24" o.c. (55 Ib. per sq. ft. total loading). 4/12 pitch with 24" overhang at eave and rake. %" CDX plywood (Group 1)
roof sheathing with %" T-1-11 plywood at exposed eave and rake. 215 Ib. Class ‘A’ (UL rated) fire and wind resistant three tab fiberglass,

hand nailed seal tab shingles, 20 year warranty (roofing Manufacturer). For Southeast and Central Alaska 4’ icing sheet at eaves is included.

EXTERIOR TRIM

Select grade 2x6 cedar fascia & rake, cedar corner boards and window trim. Window accents as shown on plans. Heavy body stain.

EXTERIOR DOORS | |
Metal clad with insulating thermally improved core (R-15.15), compression weatherstripping. dead bolt key lock. Bronze anodized aluminum ther-
mally improved sliding glass door with tempered insulating glass per plan. Central Alaska premium dual glazed wood frame sliding glass door.

WINDOWS '
Bronze anodized thermally improved aluminum sliding windows with dual glazed insulating glass and screens. Windows for Central Alaska:
Premium dual glazed wood frame casement windows with screens as manufactured by Peachtree Windows.

INSULATION .
Exterior walls R-19 (5%" batt), ceilings R-38 (11" batt), floors R-19 (5%, batt), floor insulation for Alaska R-30 (9%" batt). NOTE: floor

insulation not included in basement models.

VENTING

Range hood and bathroom ceiling fans vented to exterior. Dryer vent kit consisting of through the wall coupler and wall cap with draft stop.

FLOORFINISH . ~ o |
Designer carpet over 4" high density rebond pad in living room, dining room, hall and bedrooms. Cushioned vinyl uver 14" plywood
underlayment in kitchen, baths, and utility room.”

INTERIOR WALL FINISH :
Gypsum drywall throughout: %" ceiling and %" walls. All sheetrock is sealed before finishing. Acoustic finish on the ceiling and stipple on
all walls. Flat latex paint in living room, dining room, hall and bedrooms. Semi-gloss enamel in kitchen, baths, and utility room.

CABINETS AND VANITY

We offer 2 different styles of cabinets crafted by Western Cabinet & Millwork:

CONCORD: Tﬁle clean contemporary look of European style cabinetry. Ultra-sleek, easy to clean laminate finish. Solid oak
continuous pulls.

WINSLOW: The perfect blend of beauty and practicality. Classic styled doors with vak-grained panels deeply recessed in sculptured
hardwood frames. Available in several rich oak tones.

All of our cabinets feature: water resistant, wipe clean melamine laminate interiors with space savings adjustable shelves. Drawers are
mounted on rugged side rails and guides with ball bearing rollers for trouble free strength and durability. A removable solid alder
cutting board with slotted cutlery rack is built in and concealed behind a drawer front. Tip out storage in front of sink.

INTERIOR TRIM AND DOORS
Prefinished wood window liners, casing, prehung doors, wardrobe bi-pass and bi-fold doors per plans, baseboard throughout. Your choice of
Cottage Birch, Sand Oak, or Autumn Oak to compliment your cabinets.

COUNTERTOPS

Formica with custom beveled oak backsplash and self-edge stained to match cabinets.

APPLIANCES
30" built-in Whirlpool black front range with oven, clock, timer, and oven door window. Range hood with light and two speed fan vented to
exterior. Built-in Whirlpool black front power wash 4 cycle dishwasher. .

HEATING
Electric forced air heating system with wall mounted thermostats in each room. Bathroom ceiling mount heater. Oil or gas furnaces or heat
pumps optional. Heating for Alaska: Forced air oil or gas fired. Insulated duct work shipped loose for on site installation.

ELECTRICAL

200 amp. service panel with main disconnect. Copper wire throughout, except range, dryer circuit and through mast to panel. Includes
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