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Inttroduction

This report is Volume Two of a three part study
done for the Department of Housing and Urban
Development by the Institute for Applied Tech-
nology of the National Bureau of Standards. The
basic report (NBS No. 9849) constitutes Volume
One. Contained herein are Appendices A through
E developed as individual studies within the
total subject, '"The Performance Concept: a study
of its application to housing" and referred to in
Volume I, but reported here in their entirety.
Volume III (NBS Report No. 9851) supplementary
documentation.
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NEEDS OF THE RURAL POOR IN LOW COST HOQUSING

by James Kanegis

Summary. We have formulated a brief analysis of
the urgent needs of the rural poor for adequate
housing and the need for research in the areas

of performance standards for housing in rural and
rural-farm areas. We have emphasized that the
housing problem in rural America is more acute
than in urban America, more diverse, more complex,
and less understood. We have highlighted some of
the more important variables which need study and
emphasized the importance of critically examining
their interrelationship.

1. Introduction

l
The case for needed R&D on performance standards for low cost housing
and the conceptualization of criteria for such standards has been amply
developed in the main body of the NBS report. (Part I) The main thrust,
however, has been on urban rather than rural centers.

That such R& is needed is not questioned, especially since there is
a considerable common denominator in urban and rural housing. However, if
the findings for urban housing are extrapolated to rural housing the con-
clusions will be unsatisfactory.

‘The error in such extrapolation is in failing to realize that there
are significant differences in needs, desires and prejudices of the people
in rural/urban America; different financial and economic problems; and
certainly different geographic and environmental factors.

Because of the geographic dispersion of the rural poor, it may not be
practical to approach their housing ills by concepts of mass production
capable of being used in urban areas. Most homes in rural areas have been
built by small firms, while the ruban areas offer an opportunity for large
firms. Despite our interest in preserving opportunities for the smaller
builder it is obvious that large scale building is essential if the acute
housing shortages are to be alleviated. 1In reducing costs and making greater
use of available labor and lending institutions the large builder needs
encouragement. Since such builders seldom build for rural residents, how
can building performance standards be developed so as to encourage such
builders to consider building in the rural areas and give them confidence
and more desire to do so? How can shipping costs be reduced and shipping
itself expedited to add further encouragment? How can these builders learn
to apply their better knowledge of labor and management to make greater use
of relatively unskilled building trades workers in rural areas where skiiled
help is so lacking? Also as a highly practical means of encouragement, can
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market studies be undertaken by interested agencies which would have as their
ultimate goal the encouragement of private builders, both large and small, in
rural areas?

To some extent we may want to look at the needs of rural folk as a
partial function of the term ''rural' itself. Most experts attempt to define
rural vs. urban largely by population, with certain area controls. The Farmers
Home Administration considers all areas rural which have a population under
5500; however, the U. S. Bureau of the Census uses the 2500 figure instead.
This gives a slightly different impact or significance to certain borderline
statistics and variables which are covered later in this report. Commurnity
interrelationship is one good example.

Whatever figure is used as part of the definition the estimate on popu-
lation density ratio: urban to rural, is still approximately two hundred to
one. Therefore it surprises no one that the community interrelationships are
far different, and so also are. the services which can be rendered by the com-
munities themseclves to their people.

In dealing with the rural poor and housing for them, in particular, it
is imperative to have an appreciation of what constitutes the major differences
and problems. This report makes no attempt to show exactly what they are nor
to quantify them. As a matter of fact this is exactly what cannot be done
because insufficient studies have been made in this area. This presentation
is primarily devoted towards noting some of the variables needing a closer
scrutiny, both qualitatively and quantitatively, before an attempt can be
made at even developing tentative solutions. We will concentrate on rural
housing only insofar as its parameters are significantly different than those
of their urban counterpart, and we will confine ourselves only to indicating
those factors which appear to have some reasonable significant differences.

2. Background

In September 1967 the President's National Advisory Commission on Rural
Poverty issued its long awaited report on rural poverty, along with recommenda-
tions for alleviating it. The Committee was headed by Governor Edward T.
Breathitt, of Kentucky, a state which has seen much of poverty and which is
presently experiencing much of the kind of heartache and despair typical of
the rest of the Appalachia area to which it belongs. The report notes that
the Economic Opportunity Act of 1964 declared it to be the policy of this
country to take firm action against poverty. Subsequently, appropriate
measures were recommended or instituted at Federal, State, and local government
levels, by numerous private organizations and by interested social, educational,
religious, labor and business groups designed to alleviate the many rural
problems which were brought to the fore--housing being one of them.

Unfortunately, most of these antipoverty programs were directed at
alleviating the plight of the urban poor, with far too little emphasis on the
rural poor. Even the geographical or regional approaches which were proposed
were directed primarily to the needs of urban centers--where programs could
be more easily instituted, monitored, and observed.
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We feel there has been a gross oversimplification of the problems of
the rural poor and that measures to alleviate their plight are badly needed.
Since there are proportionably more rural than urban poor, since their homes
are in worse shape, are more substandard, and need more rehabilitation, more
attention must be directed to this part of America if we are to approach
national poverty realistically. And it is housing which is one of the most
critical needs of the rural poor.

When Federal and other agencies cooperate in building or improving
existing homes in rural areas they should avoid conflicts and mixed respons-
ibility in developing new codes, ordinances and criteria which are frequently
needed. Thus, both HUD and Agriculture's FHA administer programs of rural
help in their housing programs. They have overlapping jurisdictions and
often delays; and the maze of red tape is frequently difficult for the
ordinary person to untangle., Further, such overlapping of authority often
leads to inadequate funding in some areas where it is sorely needed. We
clearly see the necessity for consulting all regulatory agencies before,
during, and after any attempt is made to develop new performance criteria
or standards for rural homes.

Our rural poor actually total some fourteen million. Rural America
has one-third the total U. S. population and one-half its poverty. And it
would be larger if so many people had not moved to urban areas in the hope
of escaping poverty. Ironically they generally did not succeed in escaping,
for they were ill adapted to the jobs and kind of living found in larger
urban areas. ‘

Rural poverty is indeed so acute that it constitutes a national disgrace,
and its consequences have spilled over into our cities--quite violently!
Rural poverty has no geographical boundaries. Unemployment and underemploy-
ment are rural America's major problem. Thus while national unemployment is
4% in rural America it is 8%. Worse, we find that in rural farm America it
has been estimated as being as high as 37%, this from a population which in
1960 was 7.4% of the population of the United States. Many poor live in
chronically depressed poverty-stricken rural communities. 1In fact most of
the rural poor South is one vast poverty area.

This report is not devoted to the needs of the rural poor per se but
to housing specifically and the need to develop performance standards which
will expedite home building, home renovating, and restoration; which will
promote cheaper homes for the poor, and other approaches thereto.

3. Rural Housing Problems -

Rural codes in particular should be oriented to the rural peculiarities
and not to urban criteria. Unfortunately, it is not often this simple. The
general level of income in rural areas is less than in urban areas, and many
rural folk who feel they are not poor comparatively speaking, are often
classified as '"poor'" anyhow--by statistics. This they resent. So if homes
are built for them with the connotation of "poor" attached to them they will
tend to reject them,
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Homes must be built, remcdeled, or modernized in the rural areas not
only with the poor in mind but for those who refuse to accept that appelation
or who need not in any event, This figure could be quite high. Their need
would be for homes of somewhat higher value or higher standards.

Health and sanitation problems are more acute. Rural communities are
generally in far worse shape than urban communities--administrativelv, func-
tionally, and financially, and therefore, cannot be depended upon to fulfill
many of the needed functions connected with promoting low cost homes. Many
rural areas are chronically depressed and have almost reached the point of
no return,

The rural housing problem is not limited to any one area. It is acute
in the South but it is also serious in other areas--East, West, and North.
It exists for all racial and ethnic groups and certainly is not limited to
the farms.

Most of the rural poor are living in atrocious houses and, in fact,
one of every 13 of their houses has been officially classified as unfit to
live in. Most are drafty and dilapidated. They are cold and wet in the
winter, leaky and hot in the summer. More often than not they lack running
water and inside toilets. Screening is very far from adequate. The Presidents
Advisory Commission on Rural Poverty has noted the following:

In 1960, 277% of occupied rural housing was classified as substandard--
deteriorated or dilapidated--compared with 147 for urban areas. More than
a million rural homes are dilapidated and structurally unsafe for human
occupancy. Many are beyond repair. Of the 9.2 million substandard occupied
housing units in the nation, 3.9 were in rural areas.

At present replacement ratios, it will take over a generation to replace
them. This estimate ignores 2.8 million homes which are deteriorating, a
large number of which may soon become too substandard to save.

Less than 25% of occupied rural farm dwellings have water piped into
their homes. Of the four million housing units in the United States having
no piped-in water, 90% of this total was rural, mostly in the South. About
30% of all rural families still use the traditional privy.

Fewer than half of all rural homes are centrally heated. Most of them
are heated by kerosene-, gas~-, or coal-burning stoves. The result is uneven
heating and an ever-present danger of fire.

Nearly 60% of all rural families with incomes of less than $2,000 lived
in houses that were dilapidated or lacked complete plumbing.

The Commission noted that rural families who rent are twice as likely
to occupy substandard housing as families who own their homes. Some 20% of
rural owner-occupied units were substandard, as compared with 427% of the
renter-occupied units. Although less than 29% of rural housing was renter-
occupied, families that rented housing occupied more than half of all dilapi-
dated housing.
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4., The Housing Requirements of Rural Families

In discussing the many variables involved in low cost housing for the
poor as a basis for tailoring performance standards and codes to intrinsic
needs, it seemed desirable to develop som=thing of a check list for some of
the more significant ones., This is what we have done. The mere fact that
such a list can be drawn up is in itself a strong indication that one cannot
attempt to solve constructively rural housing ills by standardizing on just
a few basic designs. Far too much variation and interrelationships exist in
all facets of rural needs to do this. We think these need much more study.

In order not to prolong a discussion of these variables the brief notes
which follow the list are for the purpose of offering selected observations

only.
variables themselves,

It is definitely not an attempt to deal comprehensively with the

Comments are directed towards factors which, in our estimation, will
ultimately effect any recommendations for needed R&D on user needs and
preferences for housing in rural America, in upgrading existing houses, and
for R&D on performance standards for old and new rural houses which will
incorporate adequate allowance for the specialized needs of the rural poor

for new or old revitalized houses.

The categories or variabies noted in the tabulation which follows are

not mutually exclusive.

In fact, they must overlap in part.
been made to quantify them individually or in groups.

No attempt has
They need study in

their own right and, most important, as they interrelate to each other.
The list is not comprehensive since the primary purpose is to indicate

important aspects only.

Each group itself can be amplified at some future

time if so indicated and, as a matter of fact, they should be considered

illustrative rather than detailed.

Rural Variables In Low Cost Housing

HUMAN VARTABILIES

Family Structures

Single individuals

Students only

Family with students

Young childless couples

Young couples with children

Middle aged couples, no children;
retired

Elderly living with adult children

Elderly alone

Handicapped

Military personnel

Large family

Small family

Miscellaneous

Family Emphases

Male

Female

Child

Parent

Nonresident of experimental controls
Subsidized and governmental

Income

Relief and subsidy
Low, low income
Low income

Medium income
Undetermined
Rising income
Lessening income



Rural Variables In Low Cost Housing

Resident Type Preferences
and Biases

Owner

Renter

Mobile home

Permanent domicile

Transient

Migrant

Ownership pride, maintenance-
oriented

Disinterested and/or leisure-
oriented

Personal likes, dislikes,
desires, etc.

Miscellaneous

OTHER VARIABLES

Environmental, locale only

Weather, atmosphere, air
pollution
Geographic, special areas
(e.g., Appalachia)
Economic regions (Census
list 21)
Geological (e.g., earth-
quake areas)
Altitude
Terrain, soil or ground structure
Temperature, humidity, dryness
Water conditions (good, poor,
surface, subsurface, etc.)
Proximity to more populated
areas; degree of dependence
Rural, non-farm
Rural, farm
Rural, mixed
Population density,
and structure
Communal interdependence
Highly variable (one or more
factors)
Fairly uniform (one or more
factors)
Juxtapositional (two or more
factors

anatomy

Financial

General availability or lack of it

No meaningful problmes :

Private of institutional

Community or government--various
levels

Subsidy--various levels and
selectivity

Poverty or pseudopoverty orientation

Tax structure

Land, landscaping, and excavation
costs

Building costs and accoutrements

Labor costs

Materials and structure costs

Miscellaneous home and contents
costs

Special Problems - Non-home Oriented

Owner-transportation--good, medium,
poor, public or private

Shipping and transhipping--railroads,
trucks, roads

Water, health and sanitation--very
diverse interrelationships

Drainage, pollution, disposal, waste
and trash removal

Community services and protection--
fire, police, education, etc.

Communications~-phone, majil, standards,
codes, ordinances, zoning, other
regulations and control

Labor availability and capability
Salability and resalability

Availability of heavy equipment--
very diverse needs

Indigenous Energy Sources

Electricity

Carboniferous (gas, oil, coal, wood)
Wind

Water

Solar (high sunlight)



Rural Vatiables In

Low Cost Housing

Indigenous Raw Materials

Sand, clay, gravel
Stone
Wood

Type of Dwelling and Appurtenances

Detached or semidetached

Single family

Multiple family

Apartment

Cluster

Rambler or other conventional types

Two or more floors, basement

Low privacy

High privacy

Joint home-business types (farm
homes, small business in homes)

High or low ceilings

Do-it-yourself type--in various
degrees

Built from scratch--owner built--
fully, partly

Semifabricated and prefabricated

Mobilé or short-term life -

Temporary types readily disassembled

Newer technology on complete build-
ings (e.g., pseudo-mobile homes)

Expandable; contractible

Preexisting and maintainable (at
all levels)

Miscellaneous types

Porches, garages, farm buildings,
miscellaneous appurtenances

Unfurnished, prefurnished
(especially mobile homes)
"Turnkey" and related types

Special Rooms

Specialized inclinations for
conventional rooms

Mud or clean-up rooms

Family rooms, guest rooms

Solar heated rooms or enclosures

Entranceways

Food and other storage rooms

Workshops; special areas for
business

Special Rooms, cont.

Rooms with fireplaces or special
heating requirements
Recreational areas



5. _Rural Familv Structure

The average rural family is larger than its urban counterpart. This
should be factored into all considerations relating to the cost of rural
homes, Studies have been made of the fundamental and distinctive family
housirg needs of various racial and ethnic groups. Unfortunately, these
have been based largely upon an examination of the preferences of urban
inhabitants., If such studies are to be used as a guide for low cost
housing their validity will be for urban housing only--not rural, as there
is no reason a priori for assuming that they would have equal validity in
rural areas. In fact we can safely assume that some basic differences in
orientation do exist and will show up in future studies.

We have also introduced into this check list non-resident or experi-
mental controls, and subsidized or governmental controls. In a way it is
desirable to consider these variables just as we do the individual members
of the family. Obviously, if the house a family buys or rents is not
primarily responsive to its needs and desires the performance concepts which
relate to the house could well be different, and so would the basic design
and content. The danger in subsidized low cost housing construction is that
the planners and designers will give their own concepts too much dominance
in deciding important matters about the houses they are building instead
of considering the desires of the individual members of the family and the
relative position of dominance each plays in the family life. Some of this
intrafamily relationship can be understood through better knowledge of the
ethnic and racial make-up of the family but there are many other statistical
factors to consider as well as those which can best be understood merely on
an individual basis. There is too much rule-of-thumb thinking here.

Some points worth noting are that studies have indicated that in rural
areas some 96% of the people prefer to own their own house. This is
definitely larger than in urban areas where so many people prefer apartment
living. Paradoxically, however, rural people spend less of their income
proportionately on housing than on consumer goods. So while we want to
cater to the high ownership preferences in rural areas we must realize that
based on their income they may be willing to settle for less on the home and
more on comsumer type appliances and gadgetry--this on an already too-low
income.

6. The Needs of Special Groups of Rural Poor

Migrant Farm Workers. Some 400,000 migrant farm workers need housing
for short term use--quite different than one finds for temporary housing in
urban areas. Obviously a special set of performance standards would have to
be developed for any homes built for this special ,but highly neglected group.
We quote from the report by the President's National Advisory Commission on
Rural Poverty:

'"Migratory farmworkers as a group are discriminated against. They are
not welcome to take up permanent residence in the communities where they
work for a brief period, or season each year. They are tolerated because
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their labor is necessary to harvest crops. Established residents ard
service organizations have little contact with them and want less.

"Although Federal funds have been available for many years for the
construction of housing for migratory workers, farmers and farm associations
have been reluctant to build housing for migratory workers with the aid of
these funds. Many farmers are unwilling to make the capital investment
required for the construction of housing for migratory workers in spite of
the liberal terms of financial assistance by the Federal Government. More-
over, they are reluctant to build housing and maintain it in good condition,
since they fear it will be vacant for much of the year.

"While some improvements have been made in recent years, the general
condition is still deplorable. Twenty-eight States have enacted legislation
establishing minimum standards for living space, provisions for running
water, bath and toilet facilities, cooking and dining space, sewage disposal,
and requiring more frequent inspection of labor camps to see that standards
are met. In general, however, housing for migratory labor is still intoler
able. The following citation is all too typical. 1In one State, in 1966,
of 760 migratory labor camps, occupied by 20 to 25 persons, 420 (55.26 per-
cent) were approved. These 760 camps had a total of 717 deficiencies,
including the following:

Camp site (general conditions, safety hazards)------=-----= 75
Building disrepair, lack of sufficient doors or

WiNdOWS === e s e e e e oo 56
Poor mattresses, not enough beds-----vwommccmmaa oo 28
Absence, or disrepair, of screens-----=---ccm-ocmcmmmeono 102
Unsanitary privies, and in disrepair--------------------o- 245
Unsanitary storage and improper disposal of

garbage and refuse-=-c--cmcmm oo e e 146
Water supply, improper well construction-------------c---- 14

Spanish Americans. The President's National Advisory Commission on
Rural Poverty said:

"The living conditions of Spanish Americans stand out because of their
concentration regionally, and because they are a distinct cultural group.
Traditionally they have been the objects of discrimination and exploitation.
Although for decades they were primarily rural, presently almost 80 percent
of their population is urban.

"According to the 1960 Census there were approximately 3.5 million
people with Spanish surnames in the United States. Although they constituted
a relatively small proportion of the total population, they made up 12 percent
of the population of the five Southwestern and Western States of Arizona,
California, Colorado, New Mexico, and Texas. Approximately 1.4 million in
Texas."

Forty-six percent of the rural Spanish Americans are employed as farm
laborers, a large proportion of whom are migratory farmworkers. In 1960,
103,000 of the 261,000 Spanish-American farmworkers (39 percent) did some
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migrant farm wagework. Twenty-five percent of the 409,000 migrant farm-
workers in 1960 were Spanish Americans; however, they were only 5 percent
of the 3.3 million nonmigratory farmworkers.

The average income level of Spanish Américans was much below the income
level of the southwestern area as a whole. Fifty-two percent of the rural
Spanish-American families had incomes of less than $3,000.

The housing of Spanish Americans in the southwestern region is far
below the level of most of the area. A study of housing conditions in
central New Mexico revealed that while 89 percent of the homes had electric-
ity:

only 33 percent had water piped into the home;
only 26 percent had flush toilets;
only 13 percent had telephones.

Another study showed that only a third of the rural Spanish-American
families in Atascosa County, Texas, had indoor plumbing, and only a fourth

had hot running water. \

7. Financial Problems

A major problem din rural areas is the lack of capital and mortgage.
money. While this is a matter outside our present consideration we can
note briefly that this shortage of money is far more severe in rural than
urban areas. This being so, unless the government is in a position to
strongly encourage more loans for home improvement and new construction we
must assume that inadequate financing will continue to be more of a rural
than an urban problem.

This would seem to indicate that there is a greated need for "lower"
low cost housing in rural areas and therefore the performance codes which
will cover such homes will have to factor in this lower cost as an essential
ingredient. More poverty exists proportionately in rural than urban areas
and therefore a realistic approach calls for rural homes being lower in
price than urban homes and, very likely, more highly subsidized. Cheaper
land does help but it is not enough.

We might reexamine conventional attitudes about how much money can be
used to buy a house for any given level of income. This ratio was probably
drawn up on urban considerations only. Should it have equal applicability
in the purchase of low cost homes for rural buyers?

Homes in rural areas must conform to the lender's specifications or
loans will not be forthcoming. And since money is scarcer it is doubly
imperative to secure their acceptance before becoming committed to building.
For this reason there is even a greater need to secure this cooperation of
all rural lenders in the development of rural performance standards. Both
FHA & VA as government agencies should be consulted at all levels. One
favorable factor is the finding that apparently rural folk take their obliga-
tions once committed, more seriously. Rural foreclosure rates arc lower than
urban rates,
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The National Advisory Commission on Rural Poverty, in attacking rural
poverty, placed special emphasis on programs which would provide rent
supplements for the rural poor. It further recommended that a single
unified housing agency to be made responsible for housing programs in rural
areas and that credit terms be loosened further--probably with government
backing.

8. Special Problems. Water, health, sanitation, waste disposal.

One of the most important differences between the urban and rural
approaches to housing is in the emphasis they place on water sources, and
the plumbing and sanitary equipment which is involved. Rural homes must
often lean heavily on wells, springs and surface waters for their water
and, in such cases, their plumbing will be quite different. Since sanitation,
health, and "better living' are generally involved, relevant rural codes
and standards need special orientation. Wells which are big enough to
serve several families or small communities or for individual home use need
attention in their own right.

Incidentally, it is obvious that the same performance standards will
not apply in all rural areas.' In many locations throughout the country
plumbing is highly inadequate, and so also are sanitary conveniences. The
local people might resent the extra cost involved in being forced to accept
the same ''sophisticated" levels which are satisfactory for more affluent
people. Of course, it is conceivable that the human factors which come
into play may be such that just the converse may be true.

In many areas it is desirable to try to trap rainwater because of water
shortage, or prolonged dry seasons, or for other reasons. Gutters for
trapping rainwater for storage or use would then have to be considered and
it may be necessary to design plumbing and sanitation equipment to minimize
water consumption.

In many areas water has a definite agricultural or animal use, and every
attempt must be made to conserve water. Local codes must have these needs
in mind. If chemical toilets for home use appears desirable the codes
should fit them in.

One of the main factors militating against large scale housing in many
rural communities is the lack of adequate or central water systems or sewage
disposal systems. Funds have been appropriated by HUD under their community
renewal program for the development of central water supplys and sewage
systems. Even the Farmers Home Administration and the Office of Economic
Opportunity have programs aimed at alleviating these problems.

These agencies should encourage performance codes and practices which
will maximize the return on such programs. The pretreatment of water for
reasons of health and sanitation inveolves special approaches in rural areas.
Federal agencies may have to encourage new and better means for water re-use--
both for individual homes and for the community. Many homes and many com-
munities are chronically plagued with seasonal water shortages and these
needs on codes and standards would have to differ from the urban equivalents.
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Building refuse and debris disposal problems will be more zcute in
rural areas since the community itself cannot often accommodate individual
home owners in such removal.

9. Special Problems. Community services and protection

In rural areas, and especially in those areas fairly remote from a
community police or fire force, it is incumbent upon the home owner or
renter to provide for himself maximum protection by whatever means he may
have at his disposal or can develop. This additional rural need should
somehow be reflected in certain housing plans specifically geared towayds
meeting these safety objectives--both for the individual or the community
generally. The additional need for safeguarding home and property must
somehow be reflected in codes and standards which are to be developed and
which will not be identical in nature to those deemed suitable for urban
areas or centers,

10. Indigenous Energy Sources

Rural homes, especially farm homes, are more lived in during the colder
months than 'are urban homes. Heating of these homes takes on increased
importance therefore, particularly in the more northern states and at higher
altitudes. Fireplaces may be very desirable if a good supply of wood is
available, and might readily be worthwhile designing into low cost homes
to be built at such locales. This we would probably not think of doing for
low cost urban homes. Rural fireplaces might use corncobs if freely avail-
able or some other carboniferous product of the farm or country.

We might also reorient our thinking to other fuels not too popular in
urban areas. LP gas and kerosene as examples, find much more use in the
country. We need standards covering their use as well as for equipment and
storage tanks,

There is no point in stressing the importance of electricity as an
indispensable aid to modern living, even in low cost housing. It is generally
appreciated that its cost varies quite appreciably from locale to locale.

The cheaper it is the more it can be used as a primary energy source. Many
locations where hydroelectric power is furnishing cheap electricity have,
in fact, gone over to the "all electric" home, with real economy resulting
therefrom.

A point to be stressed, however, is that even though some homes may be
run primarily by cheap electricity it may be desirable that low cost rural
homes not be guided by the same electrical standards and codes that have
been accepted for urban areas--and for the many reasons noted elsewhere.
They may be too complicated, restrictive, and self-defeating. The home
owner who must depend on his own resources out in the country may become
quite frustrated with them.
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Electrical equipment and installations in rural areas should call for
less maintenance and replacement than in urban areas because of the diffi-
culty in obtaining new equivalents, skilled repairmen, and knowledgeable
dealers or representatives. The home owner has to depend more on his own
resources., Additionally, local suppliers are further away and generally
are less able to be of constructive help than such people would be in the
city.

11, Indigenous Raw Materials and Fabricated Basic Products

When there is a good local supply of raw materials such as stone
available for building purposes it is very poor economy to allow mass
planning to overlook them. What we are saying is that local conditions must
first be studied in regard to labor and specialized situations before any-
thing is used for low cost‘housing. Often we will find one or more large
factories in rural areas which, while manufacturing on a national scale, are
more than happy to give local builders a real price break. It is quite
possible to overlook the priceé advantages of indigenous materials in urban :
centers but it is wasteful and unduly expensive to do so in rural areas.

12, Types of Dwellings and Apgurtenances

As localized housing conditions are less understood and observable in
rural areas it is important that a study be made of housing as it exists
today. To what extent is it substandard? What proportion is abandoned
but worth saving? If worth saving, does a local market exist? Have techno-
logical changes resulted in a major shift in the population away or to that
market? Many other questions need answers.

It is also desirable to understand the nature and factors which lead
to abandonment. Can new concepts in rural housing codes influence these
factors? It is known that abandonment runs higher in rural areas. The
reasons are many but whatever they are, can renovation of abandoned or sub-
standard houses fit into a low cost housing program for a given region?
User standards would be different. It is necessary to know what constitutes
a minimum acceptable level of renovation for poor and poverty-poor. It
certainly varies. The Kentucky poor may be happy with far less in their
houses than the Delaware poor for example. Might we not need to have some
flexible user standards for such houses, based upon local consideration?

A realistic appraisal of rural housing conditions must take into account

certain unique characteristics of rural living. For instance, estimates
have been made that about 50% of the really substandard homes are lived in
rent free in rural areas because of some owner- 'renter'" understanding.

Very often this is usually to the effect that when the owner wishes help he
is entitled to it from occupants of his home before they can offer their
services to others. Further, living in such homes keceps the insurance in
effect. Lack of tenancy might mean cancellation of fire coverage. This
could be a serious handicap, especially in isolated arcas where f{ires, once
started. cannot be easily controlled.
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The fact that the rural population is shrinking in relation to the
urban population should not in itself be considered too significant a
factor. The greater extent and rate of dilapidation of rural hones may
more than offset this shrinkage. Further, it is important to realize that
the population shift is of statistical significance only. Housing is
essential for the needy of any given area, and it makes little difference
to them that statisticians reclassify their area from rural to urban,

13. Type of Dwelling and Appurtenances. Miscellaneous

The need for auxiliary buildings is greater in rural areas. Animals
often play a large part in the existence of rural families and, therefore,
catering to their needs is quite important. We are not now thinking
strictly of farms where the need for such buildings, and standards for them,
are obvious.

Many rural families carry on a semi-farm type of operation or try to
be more self-sufficient in their nutritional needs. Many, for example,
raise chickens or have small vegetable plots and need facilities for storing
food obtained from such sources--sometimes for many months at a time. These
needs still exist in the country but they can be ruled out of urban living.
Some rural sanitation and health provisions may have to be developed to
cover the facilities which would be needed.

14. Specialized Rooms and Specialized Inclinations for Conventional Rooms

Since shopping is generally less convenient in rural areas there is a
noticeable tendency for shoppers to make each trip more meaningful by accom-
plishing more per trip, that is, by taking more home each time. How does
this affect their storage needs at home? Do they want larger pantries,
larger refrigerators or freezers? Do they want larger kitchens so that they
may prepare larger quantities of food either for immediate use or for storage,
including possibly canning of produce when it is in season or preservation
of meat and poultry to tide them over the winter months? Some of these
questions if answered in the affirmative should be dealt with accordingly
in the construction and design of low cost rural housing. Such considerations
would not be necessary in urban low cost planning.

Mud rooms, clean-up rooms, or family entranceways would be especially
desirable for farm homes and many rural homes, especially in locations where
considerable mud and dirt may be brought in. Such rooms might contain two
or three fixtures, drinking fountain, laundry-sink tub or even urinals since
privacy is less a problem. Bedrooms and bathrooms may be given a more open
location for the same reason. This is practically never so for urban houses.

Leisure time for the inhabitants of low cost homes must frequently be
used for chores about the home. It is used for carpentry, plumbing, repairs
modenization, sewing, redecorating, etc. Since rural shopping is done less
often than urban shopping and additionally, is generally less productive
because stores do not have the same inventory, greater emphasis must be placed
on facilities about the home. This being so, perhaps a small workshop area
may be designed into small rural homes which would be considered an extrava-
gence in urban houses. Standards would have to be developed for such a shop
area since they are not customary at present.
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15. Conclusions

While it has been most difficult to evaluate the host of variables
directly pertinent to the development of new performance standards for rural
housing, we would hope that a careful analysis of these many variables
would yield information which architects and planners could use at a con-
siderable saving of time, money, labor, and materials, and that this would
enable them to plan and design the least number of houses for the largest
number of poor and poverty-poor people in rural America.

We would fervently hope that while urban housing is given all the
attention it deserves, rural housing will not be neglected. We can foresee
increased understanding of the user requirements of the rural poor for low
cost housing and a program of planned research into the development and
promulgation of a new series of performance criteria, standards and codes
which will meet their needs.
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APPENDIX B

HOUSING OF INDIANS ON RESERVATIONS AND OF

ALASKAN NATIVES

I. Executive Summary

The principal objective of the study of housing for the Indians and Alaskan
natives was to determine how housing performance requirements for these
people differed from housing performance requirements for the underprivi-
leged urban and rural populations. Other objectives included determination
of the differences in economic structure, in traditions, in technological
level, in the relation of health to housing, and to the types of financial
assistance available to prospective home buyers.

In order to carry out these objectives, a study was made of the literature.
Discussions were held with representatives of the Department of Housing and
Urban Development (HUD), of the Bureau of Indian Affairs (BIA), and of the
Association on American Indian Affairs. Consultations were held with Mr.
Philleo Nash, former Administrator of the BIA, and Dr. William Trenton,
anthropologist, at the University of the State of New York, at Albany, New
York, regarding Eastern Indians and a housing development that occurred in
the Seneca Nation. Visits were also made to the following seven western
reservations: where discussions were held with local representatives of the
BIA, with the tribal leaders, and with home owners and housewives who had
recently purchased homes under the existing financial structure available
to these people.

Western Reservations

Navajo (Arizona, New Mexico)
Zuni (New Mexico)

. Blackfoot (Montana)

. Rocky Boys* (Montana)

. Crow (Montana)

. Northern Cheyenne (Montana)
. Rosebud** (South Dakota)

~Nowm s wN e

* Cree and Chippewa Indians
*% Sioux Indians

A short visit was made to Alaska on National Bureau of Standards funds,
principally for another purpose, but discussions were held with represent-
atives of the local office of BIA, and visits were made to settlements of
the Alaskan natives to observe housing conditions first hand.

Performance requirements of housing for the Indians and Alaskan natives must
be considered in the framework of how they now live, the economic structure
of their living areas, their traditions, present desires, and the urgency

of their housing needs. Abstract performance requirements without
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consideration of these factors would be unrealistic and would not serve to
alleviate the difficult situation that now exists. It soon became appar-
ent in the sizudy, for example, that it was unrealistic to talk about
washing machines and dryers for the Alaskan natives, when their housing

is grossly inadequate and the primary need is to find means for immediate
housing which can keep these people warm and reduce the spread of disease,

The study showed, furthermore, that the degree of acculturation, technolog-
ical level, and desires, differed greatly in different areas of the United
States. 1In certain areas the Indians were well prepared to assist in the
building of their homes; in others they were less skilled, but eager to
try. 1In certain areas, they retained many of the traditions and taboos

of the past; in others their development was such that almost the same
performance requirements identified for urban and rural housing were
applicable. The most apparent difference existed between the Alaskan
natives and the Indians in other parts of the United States. As a result
of these findings, it was virtually impossible to recommend performance
requirements applicable for universal use,

Some of the principal conclusions regarding the housing needs of the Indians
and the Alaskan natives may be summarized as follows:

1. The demand for housing greatly exceeds the supply. At the present
rate of progress, in relation to population growth, Indian and
Alaskan native housing will remain grossly inadequate.

2. The financial arrangement now used by the tribes and by the housing
applicants has many good features, but does have serious gaps. For
example, it is difficult for a young couple to obtain private financ-
ing for comstruction on a reservation because the financing insti-
tution can not exercise foreclosure on reservation land.

3. Most Indian families have a strong desire to live in separate
houses rather than apartments.

4, Many Indian and Alaskan native families are large and live in very
crowded and unhealthful conditions. Diseases such as tuberculosis,
pneumonia, influenza and diarrhea are affected materially by
environment, of which housing is a large factor.

5. The heating problem is one of the most serious problems in the
housing situation.

Where electricity or natural gas are not available, liquid propane
is often used, at considerable expense., In Alaska, fuel oil is
used primarily, but transportation difficulties force the cost to
an unreasonably high level, The ultimate answer appears to be
cheap electrical energy, supplied by either water power or atomic
energy plants.



10.

11.

12,

13,

14,

15,

The tribal traditions of the past are important, but the Indians
in the United States apparently are accepting the modern, suburban
type house. An exception, perhaps, is the housing for the Pueblo
tribes, who, if some accommodation were made to tradition, would
accept apartments.

Many Indian families are in a state of change between their ancient
tribal culture and the culture of the surrounding community. As a
result, it is possible that in 25 years many young couples will be
willing to live in low-cost community dwellings.

New construction techniques such as prefabricated housing methods
are now being used and should find increased favor by the tribal
authorities as the years pass,

The cost of transporting building materials seriously inhibits con-
struction, particularly in Alaska.

Adequate low-cost houses have not been designed for the very cold
climates which are expgrienced by the Alaskan natives.

Many Indian families wish to combine some of their tribal practices
with modern features in new housing.

The choice between accepting life on a reservation under the leader-
ship of the Tribal Authority or adjusting to the life and eccnomic
challenge of the surrounding community is a difficult and disturb-
ing choice for the young Indian family. Usually the Indian chooses
the reservation because the way of life in the reservation is more
familiar. In many cases, when he leaves, he return for the same
reasomn.

Notwithstanding the changes that are everywhere evident, the tribal
customs must be respected. It is important that no new housing
design be imposed upon any group of people. This is particularly
true in Alaska, where the acculturation of the peoples has not
reached the same level as that for the Indians in the rest of the
United States., Further, the designer might not understand the
problems that occur in cold and difficult climates.

Building codes offer no scrious problems to the Indian housing
authorities. The tribes use existing State and National codes as
model codes for framing their own codes, but see no threat from
outside jurisdictions resisting the use of new innovative materials.

Financing plans which involve help from the Indians in building arc
successful in varying degrees. Regular, remunerative employment
for Indians is, more often than not, unavailable, They work on
roads, do firefighting, and work on dams, factors which make it
difficult to fulfill their labor obligations in self-help housing.
At the same time, the Indian male, through tradition, is not
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accustomed to reporting to work on a reguler daily schedule,
Nonetheless, in general this technique can be considered suc~
cessful.

To meet the urgent needs for housing, it is important in some
situations that a mass of low-cost '"transitional' houses be con-
structed, Such houses may not have all the refinements that exist
in the suburbia-type houses, and may not meet FHA requirements,
but they are so much better than the shacks, Quonset huts, tents,
and cabins the people are now using, that they will be a great
improvement with respect to comfort and health., Care must be
taken that transitional houses do not become permanent houses.



1I. Introduction

Performance requirements are needed for the newly constructed houses that

are appearing on Indian reservations and for those which will be constructed
in the next 25 years. These requirements should be prepared with the needs
of the users--the Indians--in mind, as well as the maintenance personnel,
whether it be the Indians who own the ‘houses or centrally located personnel
who are hired by the tribe. The requirements should be applicable, as nearly
as possible, for the future,with accommodations made for population growth,
changing tribal customs, and the increasing technological level of the
people.

The background and the values of the Indians on reservations are different
from ours, and it is sometimes difficult to understand their desires with
respect to housing. In the past, and oftentimes even in the last few years,
programs for 'bettering'' the conditions of the Indians have not been ef-
fective because of lack of understanding. Important legislation has been
passed, for example, where rewards were given for assuming responsibility
of small acreages so that the Indian could develop an individual farm, but
such efforts have not produced the desired results (1]4/ Mistakes have
been made in approaches to education, in housing, in land rights, and in
settlement of lawsuits with the Government. The white men in their complex
civilization find it difficult sometimes to understand the Indians' simole
customs, As a result many misunderstandings have occurred, Edward T. Hall
cites examples [2]. 1In one case a number of years ago, the Indian Service
employees tried to bring democracy to the Indians by having an election.
Because many were illiterate, various candidates for the Tribal Council
were assigned colors for the ballots. Since blue is a good color and red

a bad one, the result was to prejudice the election in favor of some candi-
dates and against others.

Methods of operation of the Tribes are different from those of non-Indians.
Many parts of their past cultures are still retained. They tend to think
more. of the welfare of their tribe than they do of their individual wel-

fare [1]. The Indian tribes have their own tribal courts, police departments
[1], and in most places, housing authorities. Some of the attitudes that
remain impressed into their culture, such as indifference to time schedules,
are the result of hundreds of years of a hunting existence where haste comes
only when a herd of buffalo or other game animals is nearby,

Yet, it is surprising fiow many benefits of our civilization they are willing
and eager toraccept. Television, automobiles, movies, occasional industrial
plants with assembly lines, and modern hLousing, are examples. Of these,
modern tousing seems most noteworthy because of tihe important changes tinat
have occurred in the last 15 years. Although there are not nearly enoug:
modern houses, on almost every reservation in the United States there are

20 to 400 of these structures in the $3000 to $9000 bracket (witiout land),
most of which are complete with kitchen stove, refrigerator, kitchen cab-
inets, kitchen sink, bathroom facilities, and lieating systems., Families

are buying them, when they can afford them in accordance with tie financing
systems established by the Government, and in many cases, they take pride

1 . . . . i
~/Numbers in brackets indicate references listed at end of text.
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in them, much the same as couples in the suburbs of Washington, Denver,
and Chicago are doing.

The economic situation of tl'e Indians on the reservations is complex.
Pastoral pursuits of the past still exist alongside of tourist attractions,
relatively new attempts at industrialization, and people living on welfare,
This situation greatly affects the ability of the family to purchase its
home, and to some degree, what it wants in a home. Its resolution will
affect the type of houses which should be constructed in the next 25 years,
On the Navajo Reservation, many families still live out in the hills in
their hogans and make a large share of their living by sheep-grazing; yet
many other breadwinners on the same reservation work in the large lumber
mill owned by the Tribe, in the Fairchild Electronics plant, in the offices
of the Bureau of Indian Affairs or Public Health Services, or in garages
and restaurants in neighboring towns. Many are on welfare a good share of
the year, The same pattern, more or less, prevails on smaller reservations.

Visitors to the reservations are usually struck with the great difference
between the economic pattern of these reservations and that of the rest of
the United States. It is as though each is a foreign structure, isolated
from the U. S. economy, with different degrees of development, but all suf-
fering from impoverishment. One is also impressed with the tenacity of
purpose of the increasingly capable tribal leaders in their efforts to im-
prove the situation against difficult odds.

The stimulus for growth of housing is not the same as it is in the more
complex economic structure outside the reservation, A young couple who
together have sufficient income for payments on a house are not able to
borrow money from a bank because of the difficulty of foreclosure proceedings
against the land on the reservation. The initiative usually comes from
tribal requests, with the help of the Bureau of Indian Affairs, to the
Housing Assistance Administration, an agency of the Department of Housing

and Urban Development., The money available for loan or indirect subsidy
depencs on the political climate in the Federal Government and other factors,
such as the level in understanding the problems and needs of the Indians.

On the other hand, a young white couple living outside of the reservation,

if they have sufficient credit, can go to a bank or finance company and bor-
row the money for a house in the matter of a few days. The general pros-
perity of the white community primarily governs the growth of housing.

Generally, the people want: individual houses and would dislike community
dwellings or community eating places, The individual houses, both new

and old, are often centered in the small communities typical of each reser-
vation, but in other cases they are isolated out in the almost-deserted
areas. In some cases, small clusters of houses exist for members of a clan
or a closely kunit group of Indians, such as members of the same family. The
Pueblo tribes, such as the Zuni tribe, are exceptibns to this preference for
individual housing. Their homes are built close to each other, and it is
probable that they would accept low-cost community structures or even apart-
ments, Furthermore, there are indications that, in the future, some of the
younger people of the tribes would be perfectly willing to set up houseckeeping
in apartments.
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Despite the marked change in the housing situation on the reservations,
the need for improved homes is still serious, Applications for housing
far exceed the supply. At the present time, 50,000 to 60,000 units are
needed, and only about 1500 to 2500 units are under construction. With
the appreciable growth in population on the reservations and with the
appearance of 1000 new households [3] (newly married couples, people
returning to the reservations, etc.), it is apparent that at the present
rate of construction, the problem will never be resolved. One tribe showed
a 407 increase in ten years. Not only is the birthrate increasing on some
reservations, but health conditions are also improving. Added to this is
the tendency for young people who have tiied to live off the reservation
to return. As housing conditions improve and the chances to make a living
increase, the influx of young people will probably increase even more.
There are now approximately 500,000 Indians in the United States, exclud-
ing Alaska. Of these, about 120,000 are on the Navajo reservation. In
Alaska there are about 55,000, This last figure includes Eskimos and
Aleuts,

Many people are living in tar-paper shacks, small cabins, hogans, converted
chicken coops, Quonset huts, and a few in tents. The situation in Alaska

is a good deal worse than in the rest of the United States, The crowded
living conditions on most of the reservations and in the Alaskan villages
has promoted the spread of tuberculosis. Where unsanitary plumbing facili-
ties are common, diarrhea is prevalent. Diarrhea has been known to cause
mental difficulties in children [4]. Another serious and prevalent environ-
mental disease is trachoma, which can lead to blindness. Still another is
otitus media, which affects the hearing of children., The Association on
American Indian Affairs reported that one out of three Indian children have
trachcma [3], and that in one BIA school, 40% of the children suffered sig-
nificant hearing loss due to otitus media [3]. A high incidence of pneu-
monia occurs among all tribes [4], a situation which is related to poor
housing conditions. Other information on the relation of the environmment of
the Indians to health can be obtained from the Association on American
Indian Affairs [4,5]. The cost to the Government because of the hospitali-
zation of the patients with these diseases by Public Health Service would
undoubtedly be lessened in the long run by improving housing conditions,

Paralleling the start in providing better housing for the Indians is the
work being done by the Public Health Service, which provides water facili-
ties and sewage facilities for the new houses. The housing effort is fur-
ther complemented by the Office of Economic Opportunity, which offers
training to the Indians in carpentry and electrical work and related trades
so they can help in the building of their houses; and by the County agencies
which help with home improvement and assist in other ways; and other organi-
zations,



III. Performance Requirements Common to those in Urban Areas and Rural Areas

Most requirements for houses on reservations are the same as for housing
elsewhere, The occupants need warmth in winter and protection from the
rain in summer; they require about the same kinds of cooking and sanitary
facilities; and they deserve the same degree of safety as do people else-
where in the United States, Accordingly, the houses should have adequate
heating systems; thermal capacity in the structures; insulation in ceil-
ings, walls and floors; adequate cooking facilities; adequate bathroom
facilities, as well as water supply systems; and they should provide ade-
quate safety from fire, floods, and other catastrophic events, with proper
exits so that everyone can be moved out quickly in the event of catastrophe.
They should have sufficient ventilation, and should be spacious enough to
meet normal health requirements. Dwelling sites should be well landscaped,
with lawns and shrubbery, as a means for the elimination of tracking mud or
sand into the house and for improving the appearance of the house. They
should provide enough room for study by the school children.

IV, Performance Requirements Specific to Indian Needs and Background

1. Facilities and Requirements not in Demand at the Present Time

At the present level of cultural and economic development, some re-
quirements which are considered almost a necessity for new homes in
other areas are not considered necessary on the reservation. Air
conditioning for the summer months is an example. Even on the reser-
vations of the Sioux tribes in South Dakota, where temperatures some-
times exceed 100 °F, the Indians generally have not requested devices
for cooling. Another example is showers in the bathrooms, Another is
exhaust fans over the kitchen stoves. Most houses provide only space
for a washing machine or a dryer, and the Indians buy their own when
they can; still there is no large demand for such appurtenances to
come with the house, The housing situation for the Alaskan natives

is so bad that consideration of washing machines or dryers at this
time is out of the question. This is not to say that the kinds of
facilities discussed above should not be included on a list of required
items for all these people in the future, 1t is probable that the
Indians on the Southern reservations would be interested in and would
need methods for summer air conditioning very soon.

2. Performance Requirements

(1) Accommodation to the Cultural Background of the Indians

A paramount performance requirement is that a building program
shonld be accommodated to the cultural background of the Indians. The
construction of houses, however, is affected somewhat less than one
might expect by such background. The new houses erected in the last
15 years attest to this. They usually appear without special cultural
requirements, much as they do in housing developments at an Air Force
Base. There is no requirement on the Navajo reservations, as many
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people expected, that new houses face East as the hogans must do be-
cause of religious precepts. There seem to be no tribal constraints
on the type of community to be established. The preference for
houses rather than multi-family dwellings, however, is probably a
reflection of the tribal background, where it is customary to keep
families separate from each other, The taboo against building houses
close to a cemetery, which occurs in some places, is a product of
their culture. Stories are heard about Indians slaughtering a steer
on a kitchen floor, or not wanting to sleep in a room where a person
has died; but these happenings, if true, are not common and have
little effect on performance requirements for modern houses.

Twenty years ago the Indians resisted the added expense involved in
building a bathroom with all the necessary plumbing. This occurs only
infrequently today. People are proud of their new sanitary facilities
and are aware of the improvement that these things have brought to
their health.

There are varying degrees of acculturation among the Indian tribes,
Some, because of isolation, retain almost the same cultural patterns
of 200 years ago. Others, however, because of television, close
proximity to cities or towns, or the advent of rapid means of travel,
have adjusted more to the surrounding culture. As a result, the tastes
in types of houses are different. Some tribes are willing to accept
houses relatively close together, but some want variety in style with
less standardization. Some want an architectural motif that reflects
the art and handicrafts used for generations. Yet considering all
the reservations and all the cultures, the evidence shows that with
time, the housing desired will not differ much from that outside the
reservation. An exception is the Pueblo tribes. 1In this case, the
evidence shows that the people of these tribes cling to the old type
housing. A plan for bringing the new-type housing in harmony with
Pueblo dwellings is given in the publication 'Zuni Pueblo 1985" [6],
a report of a planning project conducted by the Department of Archi-
tecture, University of Utah, in collaboration with the Zuni people.

(2) Durability

The houses for the Indians must be particularly durable, princi-
pally because of the large families. It is not unusual for a dwelling
to house ten people, mostly children. Another factor is the. lack of
appreciation of upkeep, according to our standards, and a lack of
understanding of the use of switches, cooking facilities, bathroom
plumbing, electrical appliances and other accessories in a house.
Following are performance requirements related to durability:

a) Houses should be sturdy and able to resist the rough
treatment afforded by children. The walls should be at least
as durable as gypsum board. Floors should have wear resistance
at least equivalent to that of vinyl asbestos tile. The Indians
like this tile. It is sturdy, permanent and easy to wash.



Indoor paint should be washable so that pencil and crayon marks
made by children can be removed. Porches should be constructed
of solid, heavy members. Furnishings, such as curtain rods, should
be simple and without ropes and strings that children can pull on.
(Traverse rods have caused considerable difficulty on at least
one reservation because of children tampering with them, House-
wives have preferred the simple old-fashioned rod.) Screen doors
should be sturdy enough to resist heavy use by a large number of
people and the punishment occasioned by children's play. Some
housing people have shown a preference for wooden screen doors
over aluminum, They seemed to last longer and are cheaper to re-
place,

b) Accessories in the house, including the oven, cook stove,
plumbing equipment, and components of the electrical wiring system,
should be sturdy and simple, and able to resist wear brought about
by possible misuse. Most accessories should last at least five
years, and the mechanism for flushing the water closet should remain
in operation without repair for a year or more. Because of the
lack of familiarity with plumbing fixtures, the sanitary plumbing
drain shall be of sufficient size to carry an overload of waste
matter. For this reason, four-inch soil stacks and main building
drains are recommended, It is difficult for outside engineers to
understand, but when some families come into a new house, they know
nothing about how to turnm on the lights, turn the switch on a cir-
cuit breaker, flush the toilet, operate the kitchen stove, or use
faucets. Consequently, everything should be assimple to operate
and foolproof as possible, Electrical fuses, for example, would
not fulfill this requirement because their protection can be .sub-
verted by inserting coins under a burned-out fuse, Circuit break-
ers are much better. The Navajo Tribe plans to institute a train-
ing program for mnew occupants, where careful instruction is given
in the use of these accessories. Sessions will occur more than
once, The occupants are apparently pleased with the proposed pro-
gram.,

c) The houses should be well protected from the elements.
This requirement is necessary for urban houses, but even more
rigorous for rural houses and houses on reservations., Many of
the houses are in open space, in Northern climates, and are sub-
jected to heavy winds, hail storms and snow storms, At the Black-
foot reservation in Northwestern Montana, next to the Canadian
border, the winds reach 40 miles per hour at temperatures well
below 0 °F. Windbreaks against the prevailing winds should be
provided next to the porches of houses at reservations in these
cold areas. The windbreaks should be fabricated of a material with
a heavy mass, such as reinforced concrete, or reinforced brick
masonry., Other methods might be devised which would suit the pur-
pose better than windbreaks. Also, the mechanisms used to vent
the attic spaces should be designed to provide sufficient ventila-
tion, but at the same time, preclude the entrance of snow or sleet
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into the attic space which might cause damage to the walls and
ceilings when it melts. Automatic closure of attic and crawl
space vents during heavy winds and storms would be desirable,

Performance requirements developed for other housing for dura-
bility of roofing material, wall covering, and insulating materi-

al, are probably adequate for these houses.

The houses should be capable of withstanding the heavy winds with-
out noise, vibration, or noticeable movement.

(3). Style of Housing

The style of the housing should be suitable to the needs and tradi-
tions of the tribe. The style of housing varies with the different
reservations., The needs of the tribe are a contributing factor;
i.e., one tribe is embarked on a program for tourist trade, and

has a ski-lift with a lake where camping, fishing, and canceing

are encouraged, Log-cabin type dwellings for these Indians might
best fit into the program planning. Another factor is tradition;
This same tribe may have used cabins for dwellings for hundreds

of years. To encourage this type of structure makes sense, if

they are economical to build and effective in use, Styles should,
if possible, reflect the ancient culture of the tribe. They

should allow for stylization characteristics of the people. The
style of the Navajo and Zuni houses will probably be different

from the houses for the Onandaga and Seminole Indians.

(4) Transportation Constraints

The construction of the houses should be compatible with the diffi-
cult transportation requirements encountered on reservations., Of-
ten a house is constructed miles away from a paved road and many
miles away from a building supply company. This house can be con-
structed of native material such as adobe, logs, or stone. But
sometimes these materials are not available nearby. A solution
might be to haul prefabricated walls, window frames, floors, trusses,
stud material (or large component parts made of any suitable mate-
rials) from a central site on the reservation where transportation
is available. Such procedures were followed satisfactorily at the
Rosebud Reservation of Sioux Indians where 375 transitional houses
were constructed,

(5) Use of Indigenous Materials

If possible, houses should be constructed of materials indigenous
to the area of the rescrvation. In some reservations, lumber is
plentiful and saw mills, operated either by the tribe or by pri-
vate industry, are availablce. In such cases, use of this lumber
by the Tribal Housing Authority, the contractors, or the prefabri-
cation manufacturers should be encouraged. Savings to the home
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buyers can be obtained in this way--or at least increased revenues

will accrue to the tribe, The Navajo tribe has made wide use of

this technique. On some reservations, a good grade of sandstone

is available. Use of this material is usually ruled out because -
of the high cost of quarrying and hauling it to the site. The

Zuni reservation has an abundance of this material and has used

it in the past 50 years or more for their structures, but because -
of expense, is beginning to abandon its use for new houses. Yet

thought should be given to the possibility of new techniques,

hitherto unknown, which may make its use possible.

Every effort should be made to develop new materials such as fiber-
reinforced plastics which could utilize indigenous materials. One
manufacturer has discussed the possibility of conducting a re-
search program on this type of plastic, using cactus plants for

the fibre, This plant is indigenous to the Southwest area where
the Navajo, Zuni, Ute, and other tribes are located,.

(6) Modern Landscaping

Lawns and landscaping are requirements., Many reservations, because
of inability to obtain frunds from the Housing Assistance Adminis-
tration (HAA) for lawns or landscaping, or the difficulty of grow-
ing lawns on the native soil, experience mud or sand throughout the
reservation. Such lawns and landscaping would alleviate the diffi-
culties the housewives are having with people tracking mud and sand
into their houses, It is also difficult to keep mud out of the
BIA and PHS offices,

Pride in their new homes is another factor. There is evidence that
the Indians' care of their property will increase markedly if they
are provided with the correct incentives. Once it becomes possible
for one family in a community to have a green lawn and some trees
or shrubs, the neighbors begin to fix their homes in this way.
Finally, the entire neighborhood gets the idea, and everybody
beautifies the outside of his house. Lack of care of their homes,
which is often the case among Indians, is not necessarily due to
their intrinsic qualities. It is more often due to lack of funds
to improve the houses, discouragement from the impossibility of

. keeping them from deteriorating, and the low priority of keeping
things neat when living is difficult. The following case is cited
in the town of Navajo, showing that the Indian will improve his
house if the envirommental and psychological conditions are right.
Not more than two weeks after families had moved into anew develop-
ment, the women all had curtains in the windows, the yards were
clean, and a few were trying to plant a lawn, a difficult task in ©
Navajo country because of the ever-blowing sand.

A manual prepared by the Branch of Land Management, BIA, Dept. of .
the Interior, Littleton, Colorado, entitled '"Landscaping Develop-

ment," gives useful information on the value of landscaping and

on methods for installing and maintaining the landscaping,
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(7) Ample Storage Space.

Due to the fact that the Indians have large families and have
furniture and other household items left from their old homes,
the new houses should have ample storage spaces,

(8) Heating Requirements.

The houses should be comfortably heated in winter and with less
expense than is required at the present time. Where natural gas
or electricity are not on the reservation, liquid propane is used
for heating. Fuel 0il and wood are used elsewhere, principally
by the Alaskan natives, The expense of these fueld is a burden
for the Indian. It is difficult enough for him to make the pay-
ments on his house, to say nothing of the added expense of buying
propane. The combination wood stove and propane burmer now used
on some reservations is not the final answer, but is a step in
the right direction. Wood is often difficult to obtain, and even
when obtainable, it is difficult to heat an entire house with a
wood burner. A method for providing heating energy that is econo-
mically in reach of the homeowner is of prime necessity. If water-
powered or nuclear-powered generating stations are adequately
developed to provide low-cost electrical energy for heating houses
on reservations, it would be an ideal solution to the problem of
fuel cost. The thermal requirements cited in other parts of the
Report, such as a low rate of heat transfer through the walls,
ceiling and floor of the buildings, and the proper heat capacity
for sufficient heat storage, are mandatory. On certain reserva-
tions, housewives have stated that the floors in the new houses
are cold in the coldest winter months.

(9) Water Supply.

There should be provision for plenty of hot water., Because of
the large families, a method for providing a sufficient amount
of hot water quickly after a heavy usage should be supplied.

{1i0) Maintenance

A central maintenance advisofy body should be provided on each
reservation. The Indians usually do not have adequate knowledge
to maintain their houses ecoﬁomically and efficiently, and the
housing officers do not have time to assist them properly., The
advisory body might be combined with the maintenance staff that
is already on the reservation for taking care of the low rental
developments. Such an advisory body could maintain a library

of papers and manuals on construction and maintenance published
by the National Bureau of Standards, the National Research Coun-
cil, and others., The BIA housing officers and Tribal Housing
Authorities are usually not aware of these documents. The BIA has
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already asked NBS to provide them with a list of useful documents
that could be supplied to each reservation as soon as possible,

(11) Roads, sidewalks, car ports.

Reservation roads in the housing development should be wide enough
to provide parking space on both sides of the road, and, at the

same time, to allow room for traffic going in both directions.

The roads should be of all-weather comstruction. Sidewalks should
be provided in the housing developments. Carports or driveways

or some means for properly parking the cars should be provided,
Where they are not provided in the new developments, the homeowners
often park their cars on the grounds, a situation which is unsightly
and which contributes to the muddy and sandy conditions so preval-
ent on the reservation.

(12) Protection of cars from extreme cold and from snowdrifts,

In the Northern reservations, means should be provided to protect
the car from excessive cold and from snowdrifts so the homeowner
can 'start his car after a cold night. Electrical outlets on the
outside of the houses to provide energy to keep the motors warm
in the night are used satisfactorily in many places,

(13) Study space.

Ample study space with adequate lighting should be provided for
the children.

(14) Low Rental Housing.

Low rental housing plays a significant role on the reservations,

and performance requirements are about the same as for the privately-
owned houses, It should be added that on some reservations there

is resistance to renting, There is evidence to show, however,

that such resistance comes about partly because of inadequate
explanation to the Indian about what the rental covers, such as

free maintenance and community collection of waste, The rental
structure of this method of housing will be discussed later.

(15) Homes for the Aged.

Housing for the aged should be provided. While some Tribal
Authorities have considered the possibility of institution-type
buildings, other authorities and BIA officials have expressed
misgivings. One building at Rosebud, appearing much like a motel,
is accepted, but it was built on a hill with steps to the street.
This keeps the old people quartered there isolated for long periods
during the winter months. More information on the needs of the
elderly is required,



(16) Safety.

Where there is electricity, there should be sufficient power,
wiring, and fusing available. The electrical system should be
capable of safely handling, over and above the normal load of
lights, dryers, toasters, etc.! from one to four 1500-watt heaters.
Due to the fact that the heating systems for the new housing are
sometimes not as efficient as the central heating systems in the
cities, and do not transfer heat effectively to the extremities

of the house, the Indians often supplement their heating with
electrical heaters. Often the bedrooms in a house are cold, and
they place a heater in each bedroom. The load is further increased
in many houses with the use of 'Headbolt' heaters for keeping their
cars from freezing on cold nights.

More than one exit should be required in the houses they build or
renovate themselves, some times with BIA-HAA money. One-door
structures have been build for generations by some tribes. In many
cases where new houses have basements, some of the children have
beds in these basements, and there is but one exit available,

There have been instances of explosions of Liquid Propane installa-
tions, The necessary installation precautions are outlined in

BIA Manual Release No. 25-3, dated October 13, 1965-25 IAM-13,
Safety Standards.

Many Indians have lost their lives by fire because of the rise in

use of portable kerosene heaters, which can be knocked over easily
by children. The best remedy is to provide ample heating so that

families will not be required to use auxiliary heaters.

(17) Community waste disposal systems.

Most existing houses on the reservations, both old and new, are

in small communities. It is necessary that the garbage, waste-
paper, and solid matter be collected and disposed of in an effici-
ent manner which does not jeopardize the health of the people in
the communities. Sometimes sewage from the old houses which do
not have sanitary facilities is placed in lagoons which are be-
coming offensive, Different means should be found for disposing
of the sewage from these old houses,

(18) Modern sanitary plumbing systems and sources of potable water.

Consistent with the program which is being followed by the Public
Health Service, all financing for new construction programs should
include funding for providing inside bathrooms, water closets, sinks,
tubs, and plumbing necessary thereto. Showers are sometimes
desirable. Where possible, potable water should be supplied
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through pipelines into the house. Where not possible, potable
water should be supplied at locations which are reasonably close
to every house in a village or community so that the household
members are not required to walk more than about the distance
equivalent to a city block for that water,

(19) The Alaskan Indians, Eskimos, and Aleuts,

The performance requirements listed for housing of Indians in the
rest of the United States are uasually applicable for housing the
above classes. Situations differ, however, and an element of
urgency is involved. Some of the requirements which would be
applicable eventually are not feasible now because of the existing
poor housing, difference in economic situation, degree of accul-
turation, and transportation difficulties. The extreme cold
weather adds to the problem also. A good study of the housing

needs of the Alaskan Indians is contained in a report by Abrams [7].
These people live in very crowded conditions in frame shacks made

of discarded packing cases and driftwood, small cabins chinked

with moss, and tents in the summer, Except for Southeast Alaska,
there are few new houses and, even here, the number in the villages
is not nearly as large as in the communities of typical reservations
in the Western states.

The Alaskan natives are more impoverished than the Indians in the
other states. Disease, related to environmment and lack of adequate
housing, is high. C, C. Johnson, Division of Indian Health, Wash-
ington [5], reported that the mortality from influenza and pneu-
monia among Alaskan natives is three times as high as in the United
States as a whole. Dr. Carl Muschenheim [4] states that tuberculo-
sis is at a level 21 times higher than that of the general popula-
tion of Alaska,

There is little industry except the canneries near the coast, and
livelihood is obtained only by fishing,walrus hunting, seal hunting,
nandicrafts, migratory work in the canneries, figiuting fires, and
other temporary occupations. It is a case of a natural resources
economy existing side-by-side with a ''dollar and cents' economy,"
and adjustment is not easy. Inflation is also at a high level
throughout Alaska. Technologically, the people are not advanced.
Still, experience has shown that they are able to adjust them-
selves to new techniques quickly, and that they would accept new
homes and learn to lLelp in their construction. The transportation
problem is one of their most difficult problems. Most live in the
interior of the state; consequently, construction material, food,
and fuel must be transported by plane or snowmobile. Building
materials, food from outside sources, and heating are expensive.
Fuel 0il is wusually used and many gallons are needed. Cold
weather poses problems of insulation, condensation, foundations,
and plumbing and disposal of wastes as well.
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Following are additional performance requirements specific to the
needs of the Alaskan natives:

a) Heating

Methods for keeping the new houses at a comfortable tempera-
ture and at a price that is in reach of the homeowner is one
of the requirements that is urgent. Because of transporta-
tion problems, fuel o0il or liquid propane is too expensive,
The burning of wood is not usually satisfactory because
there is no longer ample firewood close to the settlements.
The distance from the edge of a settlement to an ample
supply of firewood is becoming increasingly large, with a
radius of a mile or so now, Generally, electricity or gas
lines are not available. It was stated by one BIA official
that people in the Arctic area remain in bed to keep warm
most of the 24-hour day during the period of the year that
tne sun is down 20 hours a day. In the few places waere
there is electricity, the price is about 10 cents per KWH.
In some of the remote Alaskan villages the cost of operat-
ing small generating plants is up to 22 cents per KWH., Fuel
0il costs about 50 cents per gallon in the interior.

b) Plumbing and Sanitary Facilities

At present, many of the villages do not have running water
or sewers., In some instances, running water is not wanted
because of the problems of maintaining plumbing systems in
freezing weather. ©Nevertheless, adequate plumbing and sani-
tary facilities are urgently needed because of the high
incidence of disease among the Alaskan natives. 1In the
Northern areas where there is permafrost, ordinary piping
for supply or water drainage will not last due to expansion
and contraction. One temporary method suggested for solving
this problem for new houses is to provide large wooden tanks
within the house and to deliver water to the homeowner.
Showers and spigots would be connected to the tanks.

Disposal of sewage and wastes of other kinds is difficult
Because of the permafrost, it cannot be buried, and often it
is collected in 50 gal. drums, placed on an ice floe, and
allowed to sink when the floe melts, Chemical toilets or
even large cans have been used, but disposal of the filled
toilet cans has been a problem. Development of a cheaper
and more adequate means for waste disposal is a requirement.

c) Adequate Insulation and Means for Prevention of Conden-
sation

Because of the cold weather, new houses must offer heavy
insulation and adequate heat capacity, and provide means
for precluding condensation. A summary of housing
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conditions in Alaska is given by a report by Mizen [8]
made for the Committee on Appropriations of the United
States Senate in 1966, This report gives a good picture
of how uncomfortable some of the houses are in winter. It
states, for example, that near Nome 'most houses are one-
room frame construction without insulation and sanitation
facilities . . . 1In the treeless tundra the fuel problem
is acute and the drafty uninsulated houses are small."

Adequate housing design has not been developed for these
cold regions. The National Bureau of Standards has the
necessary capability, testing facilities, and ideas which
could be utilized for developing a new design, or designs
if necessary, that would provide a comfortable environment
and still take into account some of the tradition of the
Alaskan natives,

d) Construction Methods

Means of transportation of the materials for construction

of the houses must be found so that the Indian or Eskimo can
have the benefits of the houses of the type now appearing

on reservations in other parts of the United States. Such
radical approaches as transportation by helicopter could be
investigated,

A corollary requirement is development of economical means
of assembling the component parts that have been transported

into the region.

e} The need for biomedical standards

A research team composed of representatives of PHS, NBS, and
others should make a thorough study of the relation between
size of house, ventilation, heating and other factors, and

the health of the Alaskan Indians and Eskimos. The log houses
with moss chinking, but with poor ventilation, that are now
used are at least warm, but the crowded conditions aggravate
the spread of tuberculosis among the people, Yet large

houses without adequate heating have been known to bring on
pneumonia [3}. Standards which yield neither to the danger

of pneumonia or the danger of tuberculosis could be established
by such a team. The incidence of tuberculosis among the
Alaskan Indians and the Eskimos is much higher than in other
parts of the United States.

f) The need for conformance to native traditions and desires

Perhaps more than in the case of the Indians on reservations
elsewhere, it is necessary that the traditions and desires
of the natives in the matter of housing be respected. Cases
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have been cited where houses, comfortable and adequate by
standards in the cities and rural areas of the U, 5., have
been placed in the villages only to find the natives move
out or permit the houses to deteriorate because they did

not like them. Sometimes even the reasons are unknown. It
is incumbent upon those who are trying to help these people
by designing better houses, to win their confidence and con-
fer with them before the design becomes finalized.

(20) The Eastern Indians

There are but few reservations in the Eastern United States, and
these do not all fall under the jurisdiction of the BIA. 1In New
York State, at the reservations of the Iroquois nations, such as

the Senecas and the Onandagas, the BIA maintains only small offices.
Most contact between the tribes and the surrounding civilization

is made with representatives of the State who handle education and
welfare. The Cherokee Indians have a few small reservations under
the BIA.

On these reservations, the beginning of new housing developments
are appearing, but the type of developments and their economic
basis varies. One of the most interesting is the development

that occurred after 1964 on the Allegheny and Cattaraugus reserva-
tion near Salamanca, New York [9]. The U. S. Congress appropriated
$12,000,000 for rehabilitation, among other funds, in compensation
for the displacement of 130 families of the Seneca Nation for the
construction of Kinzua Dam. The money appropriated was not given
to the individual Indian families, as had been done in the past,
but was given to the Seneca Nation for use in obtaining new im-
provements, including housing. The Seneca Nation Housing Enter-
prises recruited and trained their own work crews and established

a purchasing system so they could build two entirely new communi-
ties. These were successfully built, albeit not without some

false starts and mistakes, and the Indians are living there today
in new $18,00 to $20,000 homes, There appears some dissatisfaction
with these homes among the older prople, but the younger Indians
are quite pleased and proud of these houses,

Generally, the Indians of the East are more technologically ad-
vanced than those from the plains and mountain states. They are
closer to cities and towns. Many work in these cities or towns,
and they can obtain credit from the banks. An example is the
Indians on the Tonawanda Reservation near Buffalo, New York, Some
work in the gypsum mines and in factories, and some have reached

a high economic level in the neighboring communities. The houses
on this reservation range from log houses built in the 18th century
to expensive modern houses,

-19-



The fact remains, however, that housing for the Indians in the
East is inadequate, and new programs are badly needed., The
financing programs offered by the HAA and used by the Western
tribes are available to the Eastern nations and tribes, as long
as they meet the requirement of establishing a housing authority.

V. Financing of Dwellings

The financing of dwellings is closely related to the economic structure

of the reservation, In a very few cases, reservations which have been
blessed with natural resources such as coal, gas, lumber, oil, or minerals
have some money available to help finance housing, but usually the tribes
are not able to loan money without the help of the Govermment through such
channels as the Housing Assistance Administration. Another factor is the
ability or inabiiity of people to make paymnets, or to pay rent in the
low~-cost rental dwellings.

An important performance requirement is that the financial needs of all
strata of the population be met., There are four principal HAA programs
being utilized at the present time by the tribes to provide stimuli for
building houses on the reservations. These programs seem to meet most of
the needs, but there some gaps of omission. The programs are:

1. Mutual Help Housing Program

This program was inaugurated as a means for providing the Indian
with a low-cost house which he helps build, He is required to work
a minimum number of hours for which he receives an equity in the house,.

The program has three advantages: it assists him financially; it
stimulates pride in the completed house; and it raises the technological
level of the population. It has some disadvantages also. Due to the
fact that the Indian must work when work is available at such jobs

as fighting fires, on nearby dams, and on roads, he cannot work con-
tinuously on the house. Further, some men are not accustomed to
regimented schedules and fail to appear on the job when they promised.
Yet the advantages appear to outweigh the disadvantages, and the pro-
gram can be considered successful when the correct supervision is used,
and the average participant is not expected to perform complicated
tasks. Inside work, such as laying floors, placing of gypsum walls,
and building concrete steps, appears to be successful. Many Indians,
however, are highly skilled and can work on outside work or supervise
others,

Houses on the reservations under this program cost about $9000 per

year without land., It takes about 17 years to pay for them. Payments
are based on the size of the family and run $7 to $30 per month. Land
is given outright by the tribe to the participant, is leased to him, or
sometimes he owns it before construction of the house is started.

Literature on the Mutual Help Housing Program can be obtained from the
BIA, Dept. of Interior, Branch of Plant Management, Littleton, Colo.
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2. Turnkey III

An expanded volume of low-income housing is made possible through the
enlistment of private enterprise. 1In this program, the participant
receives his equity by maintaining his home. The name Turnkey is
derived from the idea that the housing authority does not make any
payment until the building has been completed, and the builder is
ready to turn over the keys. This program is used ip other areas
besides reservations. The houses under this program usually cost
about $9000, not including the land. The home buyer makes payments
based on his annual income. There is a minimum rate, however, of
about $30 per month. From these payments, funds are established
which are applied to his equity so long as he keeps up the maintenance
on his home. If he does not, he loses the benefits of these funds.

The Turnkey houses offer possibilities for new manufacturing procedures,
such as prefabrication, because contractors are often skilled in pre-

fabrication techniques.

3. Low-rent Housing

Financing of a low-rent housing project is usually initiated by the
tribe., Rents are dependent on the size of the family and range from
about $30 to $60 per month. In some cases, an applicant who makes
over $5000 per year is refused his request to move in, regardless of
the size of the family. Most houses are in the $9000 class, not
considering land. Some low-rent houses adjoin one another.

4., Transitional Housing

When a great bulk of the population on a reservation cannot afford
the Mutual Help or Turnkey Houses, the Transitional House is a possi-
bility. These houses, without land, cost about $3,000, The develop-
ment at the Rosebud reservation is an example. 1In this case, a house
with modern range, cookstove, refrigerator, spaceheater, and bathroom
facilities was designed by the Battelle Memorial Institute. It

does not fulfill all of the FHA requirements, but it is an improve-
ment over the dilapidated houses that the people lived in previously,
and meets‘their needs very well,

Another program for moderate income houses (22103 of the Federal Housing
Administration) is being used more extensively than before,

Besides these main programs there is the Home Improvement Program which was
devised by the BIA, sometimes in cooperation with the Office of Economic
Opportunity. Under this program some new transitional type houses have
been built, and considerable assistance has been given to the Indians in
rehabilitating their own houses by putting on new roofs, partitioning them,
laying new floors, or providing sanitary facilities.
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Each of these programs has a use. Under present financing available to the
tribes, all or any combination of the programs can be used to fulfill the
requirement that the financial capabilities of all strata of the popu-
lation be taken into consideration. The Model Cities Program, used often
in urban communities, may be utilized by the tribes. In this program,

HUD helps the city or small community with its planning, and also supplies
certain financing if the plans are approved.

A serious gap in the structure yet remains. With the economic change that
is coming about in the reservations, there is an increasing number of
couples who make $5000 to $10,000 between them. There is no ready means
for them to buy a house on the reservation. The banks in towns near the
reservation wil. not lend them money because of difficulties of foreclosure
in case payment is not made., Reasons of prejudice also play a part. They
may be eligible for the types of houses described above, 1f government
financing could he made accessible to them, it would help to relieve the
shortage of new homes that exists on every reservation. This shortage
is acute c¢n the Navajo reservation where the Fairchild Plant is located,
People are required to commute unreasonably long distances to work because
of lack of housing, and the expense of gasoline is important to them,

Another gap is a provision in the low-rent housing for the man who makes
just a small amount over the maximum allowable to be able to rent, but who
has a large number of children.

Tribal leaders have made known their needs for financing the building of
special type housing, The Navajos have requested aid in financing the
building of new hogans. Older people often want a hogan placed mnext to

that used by their children., Sometimes a primitive and very inexpensive
structure is needed to replace a hogan that is miles away from the principal
communities. One must understand that the Navajo reservation is approximately
as large as the state of West Virginia, and there are dwellings so far

away from the main roads that it is difficult to transport materials for
larger and more conventional housing. The Zuni Indians have requested

a program for financing inexpensive structures for the shepherds to sleep

in for a few days when they go in the hills to tend sheep. As it is now,
they are forced to sleep in the open.

A difficulty often heard about the present financial structure is that .
involved for the tribal authorities in establishing a housing development.
They cannot understand the necessity for all the paper work [10] and the

long and difficult conversations with the regional offices of the HAA.
Further, once they complete the forms, they do not understand the delays.

In a typical office in an American city, if no answer to a request is re-
ceived in a reasonable length of time, the person making the request will
call by telephone to determine the difficulty. The Indian does not take this
type of action, but gets impatient with the delay.

It is evident that new approaches must be explored if the necessary housing

to fulfill the requirements of the Indians is to be provided in the next
few years. An avenue of exploration is the possibility of giving the
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Tribal Housing Authority gradual and increased freedom of action. The
tribal leaders are showing increased competence., The experience of the
building of two housing developments by the Seneca Nation without the help
of outside contractors or the U. S. Government is an example of what

can be done,

VI. State Codes and FHA Requirements

For most housing the Tribal Authorities accept state codes and FHA require-
ments. In many cases they have adopted the state codes as model codes, rather
than writing codes of their own or contracting the writing elsewhere, Ad-
herence to the FHA requirements is necessary to receive assistance from the
HAA or FHA. There appears to be little worry on their part about conflict
with the state codes should the tribe at a later date want to utilize new
innovative materials not allowed by the state code,

There are many situations, however, where the state codes and the FHA re-
quirements are not applicable, and the tribes do not want to adhere to
them. Where there is an urgent need for transitional housing, there is
justification for shortcutting some of the provisions in the codes and
the requirements, Safety requirements, however, should not be relaxed,
Also, care should be taken that the transitional houses do not become
permanent houses.

VII. Recommended Research

1. Development of a low-cost house which will be suitable for
Western and Eastern reservations; will have adequate thermal
insulation, heat capacity, sturdiness; and, at the same time,
will meet the special transportation requirements of construc-
tion materials for Indian housing. The National Bureau of Stand-
ards has the test chamber, the equipment, and the technical back-
ground to develop and prove-in such a house. Interest has been
shown by the BIA and HAA in such development.

2, Development of a low-cost house which will be suitable for the
Alaskan natives, The final design will include provision for
meeting the special requirements of insulation, plumbing and
foundations which are problems in permafrost areas; as well as
problems of condensation and infiltration of sleet and snow in
attic vents, Special studies should be made of the problem of
transporting building materials,

3. In collaboration with PHS, the National Bureau of Standards, or
another qualified organization, should make a biomedical study
of requirements for housing in Alaska. Consideration should be
given to size, ventilation requirements, and other factors, and
their relation to the incidence of diseases such as tuberculosis
and pneumonia,
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FOREWORD

If the low income housing user knew
what he required from housing and could
afford to pay for that housing, there
would be no problem. On his own, he
does not know what he requires from
housing, and it is improbable that he
can afford to pay for it himself.

The problem is to find out what he
requires from housing, how he can
afford it, and how to make these two
aspects compatible with each other.

G. S. Birrell
5/10/68
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Introduction

A major difficulty in this problem is undérstanding not only what are
the major components for study and what are their size, shape and constituents,
but also how eacn major component and its constituents interacts with the
others.

What is the structure of the overall model which contains the end
product of the building process, the building process itself, performance
requirements, performance criteria, design specifications, housing costs,
building regulations and codes, user requirements from housing in the form
of the psychological needs of the housing user, the sociological needs of
the housing user and society at large, the environmental characteristics of
housing to satisfy these requirements, etc., etc.,?

Once the concept of the problem and its component processes has been
established, a clearer grasp can be made of the whole issue facing the
requirements for low cost housing for low income people. Next an appraisal
of what is known about each component process can be sought and the exposed
discrepancy between what are the constitutents of the component process’and
what is known about that component process will provide required fields of
research.

This will open up avenues of search for the necessary solutions while
providing that such searches can be carried forward by experts in that field
with the confidence that the results of all of their work are linked together
in a manner to obtain the best overall solution or solutions within the

present constraints of resources and time available.
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Overall Structure

The starting point is the user of housing.

In considering the problems, one must not think of the housing
user as a poor individual all on his own, but as an aggregation of poor
individuals or family groups aided by the power of the government and 1éaders
of the society of which that housing user is a member.

Basically the housing user can be considered as a two-sided equation:
(a) what the user requires FROM housing, and
(b) what the user can expend FOR housing.
The above can be considered as the housing user's DEMAND from housing
for his satisfaction and his ﬁeans at hand with which to SUPPLY the solution.
Between these two are the trade-off processes which equates one with the

other to produce the most appropriate fit between the two.

DE i
MAND HOUSING | SUPPLY
USER
St _ ‘ . NS
DEMAND i SUPPLY
COMPONENT COMPONENT

PROCESSES PROCESSES

» HOUSING SOLUTION «



For example, by placing different types of housing users (e.g., urban
ghetto dwellers of varying ethnic and national backgrounds, rural poor farm
workers, itinerant fruit pickers, Indians on their tribal reservations etc.,
etc.), one type at a time, in the starting point of the model one could
assess their demands from housing, their ability to supply their housing
and their most appropriate housing solution,

The benefits of such a trade-off process are derived from the greater
efficiency with which these two extremes can be traded off in the light of
the total desires of the Housing User defined as above.

Such benefits, i.e., the results of such increased efficiency, can
be the satisfaction of

more User Requirements from the same Expenditure (More from
the Same) or

the same User Requirements from less Expenditure (Same from
Less) or

more User Requirements from more Expenditure (More from More
but with a beneficial ratio between the two) or

any other appropriate permutation of these two.

The increased efficiency is better housing performance per invested
dollar, in other words the provision of a better performance by the housing
in relation to its life cycle cost.

To examine what is housing performance per invested dollar, one must
examine the housing users demand from housing in its component processes

both as regards performance (then better performance) and dollars.



However, firstly there must be a clear concept of the problem, its
component processes, and their constituents and interrelationships. This
is what follows in two parts -- the Housing Supply Process and the User
Requirements from Housing.

In cybernetic terms both parts are broken into a series of component
processes (transformations) of constituents (transitions) where the input
to each (operand) is acted upon by that component process (operator) to
produce the output (transforms) which in turn becomes the input to the next
component process.

In common language analogy, there are two chains made up of links
each of which is of such size and shape that it connects with the links on
either side of it. -Theése chains of links form one circle. As with all
chains the whole will only have the strength of the weakest link. An
important criterion for research is the orderiﬁg of the component processes
as to which are the weakest links in the chain and within each of these
weakest links, which constituents are the weakest,

While the overall structure is described as two chains with a common
source (the housing user) and common ending (the housing solution), the
whole can and should be considered 45 a whole. The information can be
reverberated in any direction to and fro round the circle until the best
housing solution is reached and that this should come to rest (cybérnetically
- the sink) where the building process interacts with the housing hardware
(i.e., the allocation matrix) because that is where the crystallized

housing solution is translated into reality.
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It will be realized that the constituents throughout these component
processes are not related to each other in an hierarchical manner. This is
due to the close interrelationships of such constituents within each comn-
ponent process (i.e., links in the chain). The output resulting from each
component process should be completed before passing it on to the next
component process for manipulation. This overall structure is true of any
system which is cybernetically sound and proven.

This does not preclude the tracing of the effect of one value (rather
than another) of one constituent upon the component process or the chain
of component processes in either direction or in a reverberating movement
round the circle.

The main benefit of such an open system is that while the values of
each constituent or component process may change (e.g., different initial
types of housing users), the system can carry the full range of information
possibilities within the overall structure of this concept of the issue
of Low Cost Housing for Low Income people.

All of the various integral constituents of the problem mentioned in
the Introduction will be displayed in their appropriate position and context

within the following conceptual model of the problem.



Part 1 - Housing Supply Process

Assessment of Annual
Amount Affordable

For Housing

Trarsfer of Annual Amount
Affordable to Present

Value

Allocation of Capital
Sum for Housing Hardware
to Major Sub Systems of

Housing Hardware

An evaluation of how much the housing user can
earn by considering his geographical location
and its employment prospects and the earning
capacity of the housing group (be it a family
or not) with subsequent evaluation of the
latter into the amount affordable for housing

and the amount for all other activities.

The use of Discaunted Cash Flow process to
translate annual amount affordable for housing
to a present value capital sum affordable for
housing which enforces consideration oi the
appropriate interest rates and life span of
housing and the capacity of the lender to

maintain loan payments.

The allocation of the present value capital
sum across the major sub systems of housing
hardware according to their life cycle cost
profile and followed by a translation of

such major sub system life cycle cost amounts
to their components, e.g., construction and
functioning etc., (and their breakdowns) for

each major sub system. Consideration is also
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given to the size and shape of a Cost
Allocation Matrix of Housing Hardware by
Building Process (which is described and

defined in detail in another document),

Appraisal of Life Given housing with an overall cost profile
Duration and Quality derived in the previous component process
of Housing Affordable the assessment of the life of each major

sub system and the optimization of the
longevity of all major sub systems, i.e.,

the total housing hardware and an evaluation
of the performance of that financially
affordable housing regarding its physical

and social/environmental life. 1In other
words what is the best housing hardware

that can be financially afforded. By the

end of this component process the annual amount
affordable per housing has been translated
into housing hardware which can be afforded,
performance evaluated, life duration measured

and costed.



Constraints on Optimal
Solution by National
Geographical Position and
Codes, Standards and

Zoning Regulations

Design Solution

For various reasons national geographical
position will require different housing
hardware profiles and the solution of the
preceding component process should be able
to be adjusted accordingly. The requirements
for safety, health and welfare etc., will
vary with geographical position etc., and
thus the housing hardware solution must
conform to these local requirements (but
these local requirements should match
rationally their local needs to be fully
effective). The output of this component
process is to clarify the boundaries within
which the affordable housing solutions can

be designed.

The component processes in this chain, up

to this point, have all considered the
"constraints of the real world markét place

on housing'". 1It's within these constraints
that housing solutions have to be designed.
These constraints may be too severe in places
and too lax in others - such boundaries should
be correlated with reality of their environment

while ensuring sufficient scope for individual

variety as between housing solutions.
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Part 2 - Housing Demand Requirements

Psychological Behavior of
the Individual Human Housing

User

Sociological Behavior of

the Human Housing User

Housing users are human beings and human
beings are influenced by their past and
present state and have varying degrees of
motivation to reach their future goals. It
is partly from this psychological source
that their behavioral patterns are formed
for the full range of their living (i.e.,

not only housing).

Human beings are social animals and their
behavioral patterns must be considered in

the context of their sociological relation-
ships with their source factors etc., to
produce the various human housing user be-
havioral pattern profiles and groupings for
the full range of their living (i.e., not
only housing).

There will be feedback and iteration between
these above two component processes to arrive

at such overall Behavioral Patterns.
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Identification of Activities
in Human Housing Users
Behavioral Patterns and
Recognition of Housing

Activities

Time and Space Considerations
of Housing Behavior
Activities and Generation

of Supporting Activities

Translation of Housing
Behavioral Activities
into Environmental

Needs

The preceding various Behavioral Patterns

have todbe analyzed and recognizable Activi-
ties identified and evaluated as to their
importance and whether they would be best
considered within the context of housing.
Those that are within housing have to be
evaluated as to their relative Desirability
and Necessity/Luxury Rating as a basis for
trade off between them in subsequent component

processes.

Each of the Housing Behavioral Activities

has to be analyzed regarding its requirements
for Time and Space. Such Housing Activities
will generate certain necessary supporting
activities which should be identified and
which will also require Time and Space

Analysis.

Each Housing and Supporting Activity requires
certain Environmental Needs for it to be
carried out in the best manner. For each
Activity these environmental needs have to

be evaluated and listed.
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Evaluation of Scope of

Each Environmental Need

Translation of
Environmental Needs

into Housing Hardware

The same Environmental Needs from all
Behavioral Activities should be gathered
together and their requirements should be
collated from and correlated with the Time
and Space requirements etc., derived pre-
viously. Evaluation of the size and scope
of each Environmental Need should then be

carried out.

The Environmental Needs which hﬁve been
evaluated as above to type, size and scope
should then be related to types of Housing
Hardware sub systems which can provide such
environmental needs and the optimization

of such sub systems to provide the best

overall housing hardware solution.
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Model Development

Each of these two sides of the equation must be broken into its com-
ponent processes. A great deal of research into each of the following
component processes will be required to produce such increased efficiency
in the result of the trade-off between the two extremes.

The criterion for research will be its ability to reduce costs and/or
its ability to raise the performance of the housing by making it more
closely fit the requirements of the housing user. How this could be
facilitated will be gone into in more detail by consideration of the con-
stituents of the various component processes.

In outline the overall structure of the problem and required research

is as follows:

'

RESEARCH REQUIRED

COMPONENT PROCESS
EXISTING KNOWLEDGE

[ | HOUSING USER j ‘
DEMAND SUPPLY
COMPONENT COMPONENT
PROCESSES PROCESSES !
A\ £ ‘
N |

COMPONENT PROCESS
EXISTING KNOWLEDGE

RESEARCH REQUIRED
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By making a ''radial cut'" at each component process of the problem, a

linear expression is as follows:

A
EACH
COMPONENT P
PROCESS ~
B 1]
EXISTING
WLE A
KNOWLEDGE - APPLICATION
OF
KNOWLEDGE
A minus B TO
RESEARCH INCREASE
REQUIRED N EFFICIENCY
¢ kg OF EACH
COMPONENT
PROCESS

It is important to consider the passage of time when evaluating the
target for the placing of effort both for attacking the problem and for
research. Such efforts and resources should be directed initially at the
component processes closer to the Housing Solution and gradually over time
the main thrust of effort should change towards the component processes
nearer the Housing User.

The length of lead time for development work on each component process
will vary and the attempt to identify such different lead times will facili-

tate the coming 'on stream'" of such knowledge as and when required.
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To find solutions to problems, one must first clearly understand
the problem. This is what the following two-part description sets out to

expose,
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Part 1 - Housing Supply Process

Assessment of Annual Amount Affordable for Housing

The first constituent to be considered is the housing user's total
annual earning capacity. There are two main factors to be considered
here; (a) outside the sphere of the housing user, and (b) within the
sphere of the housing user,

Outside factors are those such as geographical location with regard
to employment prospects, present and future (a stabilizing factor here could
be the expansion of the Department of Commerce's subsidy of new capital
investment in depressed areas to stimulate economic activity and to provide
employment) and the cost of living in that area in comparison with the
national average--both taken over the long term.

Inside factors will require derivation from the appraisal of sociologi-
cal behavioral patterns of the low-income persons (see Part 2).‘ This Qould
provide the number of persons in the one housing group, their age profile
and mix of such groups over large housing developments. From this informa-
tion can be derived the total income capacity of the housing group and its
tax bill and therefore its total net income,

Subsequent to the sociological appraisal and derivation of the total
behavioral patterns of the housing user groups, it will be possible to
evaluate such behavioral patterns in terms of cost spread. By analysis
of this cost spread it will be possible to assess how much the low income
housing user can afford for housing per year.

In considering a definition of a low income person or housing process
group (perhaps a family), there might be practical grounds for considering
that such a definition may be correlated to whether or not (or on what
level of income) one pays federal income tax., If incomes below this level

-20-



were exempted from federal tax or taxed only at a nominal level, a subsidy
for housing and improved standard of living could be provided, and a con-
siderable saving effected in tax collection and accounting costs. The
category of low income could then be more clearly defined than at present
by asking whether or not income tax is paid (thus eliminéting costly
screening procedures).

In summary, this component process ig the assessment and splitting
of Housing User into his Capacity for Expenditure for Housing, i.e., SUPPLY,
and his Capacity for Expenditure for all other aspects of his life.

This component process is already carried out to a certain extent by
FHA and other lending bodies before committing money for mortgages, but
such evaluation is integrated into the next component process and is exe-

cuted for the benefit of the lender rather than the housing user.
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Transfer of Annual Amount Affordable to Present Value

The next component phase to be considered comnrises the translation
of the Housing User's ''Annual Amount Affordable for Housing'" to a Present
Value, to facilitate subsequent trade-off processes (Present Value being
the capitalization of the above annual amount by the Discounted Cash Flow
technique),

The major constituents which have to be considered here are (1) the

interest rate used, and (2) the duration of the payment period.

In considering (1), the interest rates, the main issues involved are--

What is the present market interest rate for this type of proposition?
Should one consider only the cost of money or should one consider the
onportunity/earnings forgone interest rate? What is the duration of the
loan? What aré the effects of mortgage interest rebates from income tax
(fed back to preceding component process)? What will be the direction of
interest rates in the immediate future?

Consideration could be given that the interest rates in the calcula-

tions be based on the concent of a "floating' rate as used between inter-

national currencies., This floating rate concept would not fix the interest

rates at a prespecified level but would keep within a specified limit the
variances in the interest level for house purchases.

Also consideration could be given to a variation clause in mortgage
contracts stating that the interest rate varied with but kept a fixed

relationship to the central government money discount rate and that such

variations in individual mortgages were absorbed by changes in the duration

of the mortgage.
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Because the variances in the interest level have a multiplying effect
on change in overall housing costs, and thus on overall production level of
housing, these innovations would tend to stabilize the fluctuations in the
size of the housing market and thus the production rate of housing, which
would be beneficial to all concerned, especially the construction industry
part of the building process.

Because most people who buy houses do not have the initial capital,
or if they have it they do not wish to tie it up in the purchase process
of a house, then mortgages are the most common medium for purchases of houses.
If a house is purchased with a mortgage, then the largest cost constituent
of the whole housing deal is the cost of financing.

It is in recognition of the major effect of this constituent on total
cost of house purchase that the Federal Government recently proposed that
it will absorb, i.e., subsidize, all of the interest payments except the
first 1% on loans for low-cost housing for low-income people. While not
eliminating such payment (i.e., the govermment is paying it), this has been
chosen as a point where the subsidizing capacity of the remainder of soci-
ety can have the greatest effect on the cost of housing to the particular
user.

’In considering (2) the duration of the payment period, the main con-
sideration will be (a) prudence regarding the life of the building, and
(b) the financial capacity of the receiver of the loan to meet his obliga-
tions (this was dealt with in the previous component process on Housing
User Income). The former can be broken into physical life of the building
and the environmental obsolescence of the building, meaning that the build-
ing in its later life may be perfectly sound physically but due to the
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environmental erosion or change it may not constitute desirable housing.
Subsequent to these assessments, a life-duration for the housing can be
reached which would be no longer than the shortest of these life spans.

Having arrived at a suitable interest rate and a duration of payment
period, the discounted cash flow calculations can be carried out by
reference to Ehe appropriate tébles and arithmetic to produce the Present
Value of the Annual Amount Affordable for Housing,

At the end of this component process, there will be a Capital Sum
for Housing Hardware which can be reasonably prudently afforded and
secured for Housing Hardware, both as regards the human housing user and

the environment of the housing project.
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Allocation of Capital Sum for Housing Hardware to Major Sub-Systems of
Housing Hardware

The basic subject deals with housing, which comprises houses surrounded
by their immediate enviromment (including other houses) and the project
site and community of which the above form part. These major components are

' and "Building Costs;'" each

"Housing Hardware,' the '"Building Process,'
is at least comparable in stature to each component process being described,
although encompassed in this description under one component process,

A considerably fuller documentation of these major components and
their relationship with each other and other component processes is given
in Document B and Document C.

Housing is the thing which is consumed by the housing user and also,
therefore, it must be produced either directly or via some satisfying
agent--in either case hardware must be produced. Thus there is "housing
hardwere'" (usually considered as buildings) and the means to produce
housing hardware can be considered as the "building process' or the housing
procurement process (the means to produce and sustain the buildings through
their life).

' is required to be

When a specific building, i.e, "housing hardware,'
produced, this work places demands on the resources of the building process.
The result of the interplay between housing hardware and the building pfocess
produces building costs to the client for the housing. This is the price he
has to pay for the satisfying of his chosen requirements. It is desirable
to be able to allocate such costs to the appropriate constituents of both
housiﬁg hardware and the building process,

The relationship between housing hardware, the building process, and

building costs can be considered as a matrix comprising one axis as housing
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and the other axis as the building process. Each axis is broken into its
main constituents such that the core elements of the matrix are of meaning-
ful content for information analysis and cost analysis for use on each
project or types of projects for comparison with others. These axes con-
tain the reality of the building process and the housing hardware required
to "clothe" the human housing process, It should be borne in mind that
there are other constituents of each of the above major components which
are detailed in Documents B and C by "exploding' the description of each
axis into its major components and each major cowmponent into its sub-

components, The allocation matrix is as on the next page.
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It is important to realize that the area of the matrix core, Pre-
requisites by Link, Fabric, Services, etc., is redundant and thus void, and
that all considerations of Prerequisites for each whole housing project
are satisfied within the area Prerequisites by Site,

One of the main uses of this matrix is that one can take the output
of the preceding component process, Present Value Capital Sum, and allocate
it across the viable Prerequisites and tae life cycle total costs of each
subsystem of housing hardware in proportion either to the cost records of
previous projects, or any other method or permutation of methods of allo-
cation and trade-off proceés émong these subsystemé. It should be borne
in mind at this stage that it is the total life-cycle cost of each sub-
system which is being considered, and traded off one against the other
under the heading Housing Hardware Subsystems Total Life Cycle Costs on
the diagram.

After making the above life-cycle '"cost spread" along the totals of
each of these subsystems, one can then consider each subsystem individ-
ually as to the allocation of its life-cycle cost between construction
costs and functioning costs.

The next sub-process is the allocation of the construction costs and
functioning costs to their respective constituents of Materials and Con-
struction Resources for the former and Maintenance and Operating for the
latter.

On the matrix in the area of Site there are two constituents which

should be considered separately; (1) Site by Prerequisites, and (2) Site
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by Cornstruction and Functioning. The latter can be treated for evalua-
tion and trade-off process, etc., just as described above for the other
parts of the project.

Site by Prerequisites can be treated for evaluation and tradeoff by
considering separately Site by each of the constituents of Prerequisites.
It will be prudent to consider these components prior to the above proc-
esses when carrying out this work, due to (1) the relative marketplace
volatility of Finance and Land, and the importance of the former and its
interrelationship with other component processes and (2) that the con-
trolling factors of the volatility of these two constituents are motivated
by elements considerably removed from the field of housing and the entre-
preneurs in that field.

The next constituent in the cost allocation process is that the
Maintenance and Operating Costs of the Functioning of the Housing would
be translated back into annual costs by DCF process.,

During all of these constituent subprocesses, there would have to be
tradeoffs, feedback cycles to previous more general tradeoff areas, and
also to previous and subsequent component processes.

At the end of these component processes, a life-cycle cost picture
of the housing both as regards construction and functioning, has been
built up and within which has been structured the major sub-components
of housing hardware required to ‘clothe' the human housing process. This
in turn can enable a picture to be built up of the housing hardware which
is available to and affordable by the h;man housing user. 1In other words,
for each major subsystem--if it has to be constructed for $X and maintained

for $Y and operated for $Z, what kind of subsystem can be provided?
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Appraisal of Life Duration and Quality of Housing Affordable

Firstly, an appraisal has to be made as to what physical type and
capacity of subsystem can be provided for these construction and function-
ing costs, i

Given the above, two major characteristics should be looked for:

(1) the subsystem's life as regards both its physical construction and
its social/environmental characteristics, and (2) %ts performance measured
against user requirements for that type of services provided By that sub-
system, This latter characteristic is fed forward to subsequent trade-
off component processes derived from the Human Housing User Requirements
end of the Overall Structure.

It will be realized that there will be great advantages of close links
between this component process and those in the latter stages of Part 2.

The former charcteristic, i.e., subsystem life duration, is considered
in the two mentioned constituents--physical and social/environment. The
concern regarding the physical life of each subsystem is to ensure an
approximately similar longevity for all subsystems in the one housing sys-
tem (i.e., project), given the above constraints regarding construction
and functioning.

The concern regarding the social/environmental life of the housing
system made up of subsystems is that while the housing may still have a
considerable part of its physical life to run, it may be so unsatisfacﬁory
in comparison with its surrounding enviromment (either housing or other
components of the infrastructure) that its overall performance is not up
to standard in comparison with future performance requirements which may be
incorporated in the later component processes on performance requirements

(always presuming that the average standard of living is rising).
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As a result of this Life appraisal, the least duration is fed back to
correlate with housing life duration calculations in the component process,
titled Transfer of Annual Amount Affordable to Present Value, and in the
tradeoffs of coscs for each subsystem between Construction and Functioning
in the Housing Cost Appraisal Matrix, each enabling subsequent adjustment
reverberations to take place,

By the end of this component process, the housing which began as the
annual amount available to the housing user to provide himself with housing
has been gradually translated into meaningful housing hardware sub-components
which can be afforded and performance evaluated, life duration measured and

costed, etc,
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Constraint on Optimal Solution by National Geographical Position and
Codes , Standards and Zoning Regulations

In this overall Structure of the tradeoff process prior to this compon-
ent process, there has been an evolutionary process to a satisfying solution
to housing originating from the housing user's capacity to satisfy his
housing requirements and constrained by that capacity, the market place,
the building process, and housing hardware constituent subsystems. Now
consideration must be given to important non-housing-user constraints,

National geographical position will require different 'housing hard-
ware profiles'", i.e,, individual solutions, across their major subsystems
due to the variances from area to area for reasons of climatic, sccio-
environmental, ethnic roots, economic capacities, building process differ-
ences, building material differences, etc.

The results of the previous component processes should be subjected to
appraisal byv these constraints stated above, and changes and variations
evaluated and reverberated through the previous component phases and back
to the present position on the tradeoff cycle,

The second category of constraints in this component process is that of
building codes, standards, and zoning regulations which will also reflect

some of the above geographical constraints.
These will further affect the results of previous tradeoff component

processes to ensure safety, health and welfare, etc. considerations, as
well as local ethnic considerations where these .are not obsolete or redun-
dant (this could be expressed that the codes should meaningfully reflect
a feasible and desirable profile for the performance of human living process
in the field of housing).

Should these codes, standards, and zoning regulations not provide such
a feasible and meaningful fit, then consideration should be given to changing

them.
-390~



Tﬁese constraints do exist (whether or not they are as they should
be), and thus must be considered in the tradeoff process. Also, due to
their present structure, there is a feedback loop from them to the housing
hardware, building process and buiiding cost constituents of tnat component
process of the tradeoff system. Another feed-forward loop should exist
from these geographical and code constraints to the component process
originating from the Housing Users' Requirement end of the tradeoff axis.

The output from this tradeoff area is the facility to view the boundaries
within which individuals or groups of individuals, or their professional
designers of the housing can design specific solutions to their housing
problems , and which have been processed through the preceding component

processes,
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Design Solution

Between the starting point of the Human User of Housing and the previous
component process of tradeoff, all consideration has been to what might be
termed the "constraints of the real world market place on housing."

The output of such a process is a definition of the feasible boundaries
within which individuals or groups of individuals may design housing to
satisfy their needs.

These outputs can be in the form of drawings or design specifications
which clearly define the solution of the specific housing problem being
tackled, Provided that such solutions fall within the above-mentioned bounda-
ries and it should be possible to create many satisfying permutations (i.e.,
wide variety) of components of solutions, then a requisite breadth of design
field is in existence for the exercise of design skills. Should this not
be so, then the constraints of the real world market place on housing is
too constricting for the happiness of the human user of housing.

Dependent upon the position of reality between the positive and
negative extremes of the previous paragraph, it will cause feedback and
feed forward loops to emanate from this component process to all others,
to bring an adequate and satisfying fit between the housing users' require-
ments from housing and his capacity to satisfy such requirements.

The remainder of this explanation of the tradeoff area between the
housing user requirements for housing and his capacity to satisfy that
requirement will be by starting at the Human User Requirement end of the
system and evolving to this component process, i.e., Design Solution.

Meanwhile, the diagram developed to, the present point in the

explanation, is now shaped as follows:
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DOCUMENT A

CONCEPTUAL STRUCTURE OF

LOW COST/LOW INCOME HOUSING

(Part 2 -- Housing Demand Requirements)
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Part 2 - Housing Demand Requirements

Psychological Behavior of the Individual Housing User

Very briefly and in a considerably summarized manner human psychology
may be considered to be involved in humar. behavior in the following manner.
People behave in set or usually slowly evolving patterns. Why?

Behavioral patterns are the manifestation of the person's motivation.
What is Motivation? It is the desire to change from their past state to
their goal state.

What is the source of their past state? This is mainly derived from
their past and present experiences. (Due to the incrementally changing
nature over time of the goal satisfying process, past and present are
closely similar).

From the past the individual has (1) his physique, (2) his parents,
and (3) his social and built eﬁvironment. His physique is comparatively
unchanging in its influence on the person. In a simplified description
the influence of his parents will depend on (a) their inherent physical,
mental and emotional characteristics, (b) on their behavior patterns, and
(c) on the manner of upbringing which they provided - all of which are of an
evolving nature. The social and built environment of the persons past com-
prises his relationships with others and the physical environment of the
home and its surrounding areas.

It is very important to note that all aspects of the above can be
looked at in two ways: (1) what they are in reality, and (2) what they
are as perceived by the buman being. While it is the reality which
provides the source, it might well be, and usually is, the perceived upon
which the human being will decide and act, i.e., behave,
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What are the goals of human beings? These comprise three main
streams, (a) psyiological, (b) sociological, and (c) psychological, and
cach requires to be satisfied by the behavioral pattern of the individual.
Again it must be remembered that the goal can be considered as real and
perceived.

The psyiological goals of peopl: tend to be relatively finite and
unchanging, and their satisfaction can be considered as the basic datum
for a behavioral pattern. The‘sociological and psychological aspects of
human goals tend to be infinite (e.g., the ever-changing process of 'keeping
up with the Jones'.") It is this infinite, ever-changing (albeit slowly)
constifuent of goals which is difficult to define, but essential if success
in defining goals is to be achieved.

Conversly, the society as a whole may set up goals which are difficult
to attain or are of such a nature as to preclude happiness of the individuals
concerned, e.g., it could be speculated that in housing for low income
people it might be that the naming of the housing as being for low income
people will be construed as a stigma on those people in the light of the
"material success" and "income level evaluation" of the status of these
people in the society in which they live.

The humans behavior pattern (which is hoped will eventually be clothed
with housing where required) is derived from the motivation to normalize the
disfunction between his past and his goal.

It might be that by increasing the disfunction between their past
and their goals by raising the goal cxpectation of such people by propaganda
methods (from others in their society) could lead to increased motivation
in the low income people to better their housing by their own efforts.
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This would have to be carried out very cdrefully and slowly because
a converse argument is made by some sociologists who consider that the
fast rising crime rate in the U.S., is considerably due to individuals being
unable to reach, through legal channels, the "All-American'" goal of '"success"
(as portrayed on entertainment screens and advertising.) Thus they revert
to criminal channels either to try to achieve that goal, or to vent their
frustrations at society as a result of their own incapacity to achieve
their perceived goal. Perhaps U.S. society would be happier if the society
status goals were not placed as high or as demanding as they are, and as a
result, almost certainly society would contain less crime and corruption which
might well provide a more fulfilling and satisfactory way of living for the
citizens.

Therefore, to have clear knowledge of that behavioral pattern, firstly
there must be clear knowledge of the past and the goals of these people who
make up the housing user.

It is certain that, even within the context of low income.people,
this will throw up a variety of pasts and goals, and thus, behavioral patterns.

The output of this component process would be a clarification of the
housing used by his past, his goals and his resultant motivated behavior
pattern. It must be remembered that these behavioral patterns are not only
within the context of housing, but would be his total behavior patterns and
will probably be a series of behavioral pattern profiles for different

geographical areas, ethnic roots and sociological roles, etc.
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The Sociological Behavior of the Human Housing User

This component process would take the outputs of the preceding com-
ponent process and adjusts them as a result of their being contained by
the housing process ''group,' be it a family or not, but that such behavioral
patterns are still being considered as the full spectrum of life behavioral
patterns.

First consideration perhaps should be given to whether or not the
family is the best group context for such an appraisal. Considerable
changes have been wrought in family structures because of the impact of
sociological equality which follows from the potential for economic inde-
pendence of mothérs from the fathers of their children, and of young people
from their parents.

Sociologists have defined the family and home as '"a highly specialized
agency for affection'" and a mechanism for the appropriation, rearing and
primary socialization of the child and sexual satisfaction and stabilization
of adult members of society.

Therefore, consideration must be given to what is the best "housing
process human group' from the point of view of these people.

Having considered what is the best housing user human grouping or
groupings, then analysis must be made of their configuration by number, sex,
age mix, etc., not only for each housing unit, but for mixes of these over
large housing developments (e.g., whether old people should be mixed in with
young people, etc.). Another sociological consideration should be regarding
the preference for either the linear (three or more generations together)
or the nuclear family structure (parents and children only).
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The assessment of whether the housing process human grouping is
patriarchal or matriarchal will be important in assessing sociological
consequences. There is evidence in studies defined by ethnic and by low
income segmentation that matriarchal families are predominant.

The configuration of sucb groups must be studied: not only as regards
their relationships as above, but also their responsibilities, etc., to
and from each other in order to assess the homogeniety of such housing
process groups. This is an important characteristic which will provide
continuity to the evaluated group.

The affect on such matters as a result of changes in population
trends into the future -- both as numbers and constituent mix -- must also
be considered.

It is highly probable and may be desirable and advantageous that there
will be a number of housing process group profiles, and the output of this
component process will be such profiles.

The results of these profilgs should be fed back to the preceding
individual human psychology component process, and the results of both
normalized by reiteration before proceeding to the next component process.

Both this component process and the preceding one deal with: What
are the Behavioga] Pattern Profiles of the people? The answer to that
question would be the output from this component process.

It must be realized that this is a very difficult question to answer
at the present stage of research in these fields.

Subsequent component processes will analyze these profiles into activi-
ties, then evaluate the required environmental needs for such activities,

and then how best to clothe the housing needs with housing hardware.
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Identification of Housing Activities within the Behavicral Pattern and
Evaluating the Desirability Rating of Each

The input to this component process would be the various Behavioral
Pattern Profiles which have been normalized from appraisal of human
psychology and sociology. Such Behavioral Patterns deal with their full
spectrum of living.

The basic desires for space to live and proximity to others is a very
important one, but the amount of space required will depend on psychological
and sociological aspects of the humans in question. A range of principles
has been abstracted from observations of human behavior and considered

under the name of '"Proxemics."

This may provide a general framework for
considering groups of Behavioral Activities analyzed from the Behavioral
Pattern Profiles of the preceding component processes.

Initially these Behavioral Pattern Profiles are taken one by one and
analyzed into their constituent activities (g.g., sleeping, shopping,
vacations, eating, etc.), and.a spectrum offgctivities drawn up from the
analysis of all behavioral pattern profiles.

Then each Behavioral Pattern Profile is analyzed as to its incidence
across that spectrum and when finished, a count of each activity would
provide a desirability rating for each activity (i.e.,‘the more Behavior
Pattern Profiles which contain that activity, the higher the rating.) This
process and its results could be appraised by sociologists as to their
validity in relation to theory and also, more importantly, to look for
evolving trends and thus consider what these activities will be in the

future. This could be done over a period of time to produce changes in

these profiles from which projections will be made.
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Dependent on the results, there would be feedbacks to previous
component processes e.g., the activity sortation of the profiles may show
segmentation by ethnic groups which is too large to solve by similar
housing environments or this aspect may be shown to a less schismatic degree.

Subsequent to the above appraisals{and feedbacks, the Activity Spectrum
can be analyzed as to which activities are best ''clothed" in housing with
reference to the various Housing Process Groupings of the preceding com-
ponent process.

Once this has been carried out, then such activities are those which
should be clothed in housing. The remainder would provide the guide for
those activities which should be satisfied by the infra-structure component
of the society, and thus facilitate total community planning which forms a
major support element to housing.

The mainstream of this component process would be a list or lists of
behavioral activities which are best carrvied out within housing with their
desirability ratings from the overall living behavioral profiles. Each of
these activities would have then to be rated on a scale Necessity/Luxury,
and this could be in the context of puman psychology, sociology and

housing as laid out in the preceding: component processes.
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The output of this component process would be a list or lists of
behavioral activities which are best carried out within housing and, each
activity would have its Desirability Rating in the context of overall
living and housing. Examples of such activities could be, Eat, Entertain,
Recreation, Sex, Sleep, Solitude/Privacy, Store, Study, Wash, Work,

Diagramatically this would be as follows:
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Time and Space Considerations of Behavioral Activities and Generation of
Supporting Activities ‘

The input to this component process would be the list or lists of
behavioral activities with each activity having its Desirability Rating and
Necessity/Luxury rating. These ratings could be used to settle trade off
clashes between activities in this component process. Having regard to the
psychological and sociological make up of the housing process group be-
havior these input activities could be taken and formed into a typical
time sequence network. Qualification by the size of the group and the age
state of its evolution and allowance for necessary but not regular occurences,
e.g., illness, parties etc., could be carried out and included in the net-
work. Evaluation of percentage of total duration and a note of its position
on the time cycle for each activity could be made. These housing behavioral
activities could then be considered for their space requirements, again
having regard to the make up and configuration of the housing group.

Not only must space for the activity be considered but space for
equipment and furniture etc., must be included and access space (and time,
see above) must be allowed for. 1In considering space it may be advantageous
at this time to consider modularity as an aspect of human satisfaction
(there being other advantages in other component processes e.g., construction
costs, designing process, standardization, etc.).

Secondary activities which are necessary to support these behavioral
activities should be generated and added to the list and built into the
time and space requirement analysis. Desirability ratings and Necessity/
Luxury ratings for these supporting activities should be derived from their

source activities.
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All of these processes could caref@lly coqsider the psychological and
sociological characteristics of the prof:iles from which the behavioral
activities are derived. These correlations could be then normalized via
feedback loops before the output from this component process is passed on
to the next.

By this time in this series of component processes there will probably
be a need for clear descriptive definitions of such activities and these
could be created, evaluated and crystallized at this stage.

Output from this component process will comprise a list or lists of
Behavioral Activities and Supporting Activities. Each one of which would
have listed alongside its definition, previously set Desirability Rating
and Necessity/Luxury rating and the Duration usage percentage and Place on
the Time Cycle from the time network and its Space Requirements. It would
be of advantage in the next component process if the appropriate Supporting
Activities were listed immediately after their generating Behavioral
Activities.

An example of Supporting Activities is that there is (or may be) the
Housing Behavioral Activity of Eating which may generate the Supporting

Activities of Food Preparation and Food Wash Up.
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This output can be graphically represented as follows:
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Translation of Housing Behavioral and Supporting Activities Into
Environmental Needs

The input to this component process would be the list or lists of
Behavioral and Supporting Activities each with its definition, desirability
and necessity/luxury ratings, duration percentages and place on the time
cycle and space requirements,

In this component process the purpose would be to begin to move from
the housing process to the environmental characteristics which will best
clothe that process in housing.

Each of these activities could be taken individually and assessed as
to what is the best type of environment required for its execution. This
could be done in one or two sfages. 1f in two stages the examination of
each behavioral activity would firstly comprise a general description of
the environment with a second stage of analysing this to its constituent
characteristics. If in one stage the two stages of the above would be
carried out in one process.

Examples of Environmental Needs could be along the lines of Protection,
Support, Access, Movement, Air, Heat, Water, Light, Waste treatment,

Power.

The types of roles involved in this evaluation work either sipgly or
in a group could include people drawn from medicine, psychology, sociology
and ergonomics (the last might be used in the preceding component process).

The results of this work could be in the form that for each Behavioral
and Supporting Activity (i.e., input to this component process ) there will

be produced a list of the Environmental Needs or characteristics which are
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required to enable such activity to take place with a minimum of discrepancy
from its most ideal state.

For example, the behavioral activity of sleep might well require
Protection, Support, Heat, Ventilation, Light (negative) etc. Each of
these Environmental Needs will be required at a sténdard e.g., for sleeping,
heat level will be best at a certain temperature range and Ventilation at
a certain range of air changes, etc. The supporting activities for Sleep
probably will have some of the same environmental needs as Sleep but
perhaps with other standards and in addition probably have other environ-
mental needs.

This process could be carried out for all listed Housing Behavioral
Activities and their Supporting Activities., Once this has been done a

Housing Activity Information Table can be drawn up along the following

lines:
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It is obvious that the same Environmental Needs will appear against
numerous Activities but it is highly likely that there will be differences
in their required Quality measured on their fixed criterion. (It is axio-
matic that if different measurement criteria have to be used then there is
a difference in the Environmental Needs which predicates further investiga-
tion on such Environmental Needs to split out and clarify these needs).
During this component process it would be wise to establish definitions
and criteria for these Environmental Needs.

Before continuing to the next component process, feedback loops to
the component process dealing with Time and Space Overlaps should be used.
Their purpose would be to eliminate as unfeasible the qualities of Environ-
mental Needs which, because of their quality divergence from each other and
the necessity that they be carried out beside each other in Time and/or
Space preclude the complete satisfactior of that quality level of such
Environmental Needs. Such elimination may and probably would be softened
by adjusting the quality of such Environmental Needs, to a quality compatible
with that of the activities requiring the same Environmental‘Need contiguous
in Time and/or Space to the one under consideration. 1In this process the
use of the previously set Desirability Ratings and Necessity/Luxury Ratings
could be used to proportion such changes in quality of Environmental Need
as are required. The Typical Time Duration, Position on the Time Cycle
and Space Requirements - all of which are derived from previous component

processes ~ will be used in this normalizing process.
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The complete compilation and feasibility checking of this table
would be the function and output of this component process.

Such output (referring to the ciagram in this component process)
could be as follows:

Each Housing Behavioral and Supporting Activity with its Definition,
Desirability Rating, Necessity/Luxury Rating, Typical Duration and Place
on the Time Cycle, its Space Requirements and for each such Activity all
the necessary Environmental Needs each with,its Definition, Criterion

and Quality (normalized by the last constituent in this component process).
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Evaluation of Scope of Each Environmental Needs

The output from the preceding component process was arranged (in
information theory parlance '"sorted") by Housing Behavioral and Supporting
Activity i.e., all of the remaining information was arranged in an order
using the appropriate activity as its sohrce.

It is obvious that in such an arrangement the same Environmental
Needs would appear many times (with like or different qualities) against
different Activities.

The first constituent of this component process is to '"resort'" this
input informaticn using Environmental Need as the source of ordering. To
enable the work of this component process to be executed the resorting of
the information should be such as to produce the following presentation

of the information:
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Frem this sortation of the information the beginnings of an appraisal
of the requirements of each Environmental Need could be made.

Quality by Typical Duration would give the duration over which the
Environmental Need is required,

Quality by Position or Positions on Time Cycle would give the fre-
quency of the required need and its necessary capacity to chang; anc the
speed of that change,

Quality by Space Requirements would give the Volume of the required
need, By the confluence and summation of these derived durations, change
frequency speed and volume of the Environmental Need there could be built
up a Performance Requirement for that Environmental Need. In the trade
offs of the above constituent the decisions could be based on the appro-
priate Desirability Rating and the Necessity/Luxury rating., It's probable
that the required quality of éertain constituents of each Environmental
Need may have to be modified if they are considerably beyond a reasonable
spread of the quality of the other constituents of thatvEnvironmental Need.
This would probably result in feedback and normalization -through preceding
component processes.

The suitable spread of the Environmental Need which results could
be expressed in the context of the criterion (i.e., measure) of that
Environmental Need. This confluence of criterion and spread of Environ-
mental Need upon that criterion, would produce the Performance Criterion

for that Environmental Need.
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For example, Heat may be measured in degrees Farenheit. The
Environmental Need for Sleeping may be '"Cool". The confluence of degrees
Farenheit and 'cool" could produce a temperature range of a few degrees
Farenheit which will be the Performance Criterion for that Environmental
Need.

Once this constituent of this component process has been carried
out attention then could Be paid{to arranging the Environmental Needs as
defined into a spectrum order. For example, it will be realized that
certain Environmental Needs can be satisfied by the same medium e.g., air
can cbnvey both heat and ventilation and thus such Environmental Needs
should be beside each other on the spectrum.

The outpuz from this component process would be a table of Environ-
mental Needs in spectrum order and alongside each one there would be its

Performance Criterion and Performance Requirements as follows:

Environmental Definition Per formance Performance Requiremerits
Need Criterion
o >
15) 9
- o
) [J) () (]
o 3 00 =]
- o c 3
=] [ 4] —
= v e o
[N ) >
The derivation of this table can be found by examining firstly the resorted

information input to this component process and the work constituents of

this component process.
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It can be noted that of the above Performance Requirements -
Frequency and Change would tend to be related to and derived from the
overall housing solution rather than the individual chosen type of housing
hardware sub system whereas Duration would appear to have the opposite
tendency. Volume would appear to be derived from and influenced more
from a confluence of both the overall housing solution and the individual

chosen type of housing hardware.



Translation of Environmental Needs into Housing Hardware

Due to the complexity of the work of this component process, the
descriptions of each constituent are separated by a space.

Up to now in this Part 2, all consideration has been to the source
and content of the Behavioral Activities of the Housing User and an
analysis of them to define what Environmental Needs would be required for
such activities.

This is the first component process of this Part 2 which considers

Housing Hardware.

An advantageous prercquisite to this constituent would be the listing
of each hardware type within each Housing Hardware Major Sub System (see
that axis of the Cost Allocation Matrix in Part 1) against the same

Performance Criteria as that for Environmental Needs.

There are basically two ways of arranging the required information
and either could be used (a) the input Environmental Needs and their
Performance Criteria and Performance Requirements would be listed and
against each Environmental Need would be listed all the Housing Hardware
Ma jor Sub System types which in principle could satisfy that Environmental
Need or (b) the input Environmental Needs and their Performance Criteria and
Performance Requirements would be on one list and the Housing Hardware

Major Sub Systems (comprising each type of hardware sub system) with the
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Performance Criteria which they could satisfy would be on another 1list.

This displays the alternative ways of arranging information - (a)
is hierarchically arranged and (b) is arranged'by a faceted structure,

The arrival at a desirable correlation between the Environmental
Need and Housing Hardware Major Sub System types would be in (a) by a
search process and in (b) by a matching process.

The latter process has advantages in that one organization could
set up the information regarding Housing Hardware Major Sub Systems (and
their constituent types) and what Performance Criteria each can satisfy.
Other organizations carrying out housing projects could arrange their
required Environmental Needs with their Performance Criteria and Perfor-
mance Requirements (most of which probably would be different from one
organization to another and from one housing project to another) and arrive
at the most appropriate correlation by an information matching process
between the respective Performance Criteria and Performance Requirements

(which of course, must have similar scales of measurement to each other).

The next constituent would be to reduce this list of hardware sub
system types by forming a list of those which appear most often i.e.,
"largest common denominator" list) but still covering the whole range of

Environmental Needs.



Within this component process it will be realized that the consti-

tuents will require an array of feedback loops to carry out the work of

this process.,

Intermediate output at the end of this constituent is the list of

each Environmental Need, its Performance Criterion, its Performance

Requirement and the Housing Hardware Sub System and Type chosen to satisfy

that Environmental Need.

This can be displayed

as follows:

Sub system

Duration
Frequency
Change

Volume

nvironmental Performance Per formance Chosen Chosen
Need Criterion Requirement Housing Type
Hardware Housing
512 Sub system Hardware
- o | O § @
& o o0 E
o |3 = 5
5120
[= T (VI BN T =
.
!
By resorting this information to an order of:
Chosen Chosen Performance Performance [Environmental
Housing Type Criterion Requirement Need
Hardware Housing
/Bub system Hardware

there would be the capacity to sum the Performance Requirements constituents

of each of Duration, Frequency, Change and Volume for each chosen hardware

type to evaluate the required capacity and configuration of that type of

hardware sub system.
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feedbacks to allow for changes and trade off adjustments to be made. The
output of this constituent would be the list of Housing Hardware types

chosen along with their Performance Criterion and Requirements in total

for the required project.

Due to the effect on each sub system typd of its relationship with
the others, further constituents are required in this component process
before an integrated housing solution could be achieved while maintaining
the goals of providing a satisfying clothing to the housing process,

Starting from the point of having each chosen sub system type
defined by Performance Criterion and Performanée Requirements and in the
knowledge that each Hardware Type can provide the Required Performance
(see above) and that each Required Performance satisfies the overall

Environmental Needs (see previous component processes) there would be left

the constituent of considering the effect of each chosen type of sub system

on each other chosen type of sub system. This could be carried out on an

information layout along the following lines:

Type Under Consideration Remaining Types Effect
SS CcT PC PR CT 0/1 PR - M
D [Flcluv R p]Flcivy
Chosen Chosen Perfor- Per formance Each Other |Change Nature
Housing Type of mance Requirements Chosen TypeEffect and
Hardware | Housing Criter- of Housing Extent of
Sub Hardware ion ' Hardware Change on
System Sub Sub Per formance

O orl

Change
Volume

Duration
¢ Frequency
Duration
“ Frequency

Y
'

1
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The columns on the left hand side titled, "Type Under Consideration"
would have their contents derived from the preceding constituent and would
deal with each chosen type of housing hardware sub system one at a time,

Against each such individual chosen type of housing hardware sub
system would be listed all of the remaining chosen types of housing hard-
ware one at a time on the right hand side of the diagram. If any of these
other chosen hardware types affected the former by more than a marginal
degree, it woule be marked by placing a 1 in column 0/1, if there was no
affect or only a marginal affect then a 0 would be placed in column 0/1.

Analysis of the nature and degree of the effect on the performance
of the chosen type by the others would be listed in the right hand columns.
Once this analysis had been carried out for each sub system type, the
effect of all the remaining sub systems on it could be added together and
the resultant total variation adjusted upon the original performance of
the single chosen sub system type.

Comparison can then be made between the original performance of the
single chosen sub system type and its performance as adjusted by its close
interaction with the other chosen sub systems. From this comparison an
assessment could be made whether the chosen type of sub system should be
changed in its characteristics (or changed to another type for that sub
system), This proceedure would be déne for all of the chosen types of
sub systems.

The aim of the process would be to normalize these variations by
feedbacks and iterations to attempt to provide an integrated and satisfying

total solution to clothe the housing process while causing as little
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friction on the flow of that housing process as is possible.

Should some Performance Requirements prove to be impossible or very
difficult to satisfy with hardware which exists this would expose areas
which would require new hardware to be researched and developed. This is
a important aspect of this work. The signal for this could be of a
primary or secondary nature.

The primary nature would be if the sub system itself was difficult
to find, the secondary nature would be if that sub system was the
source of numerous changes in the other sub systems. In both cases it
could be recognized by that sub system or type of sub system causing
information feedback reverberations over the preceding constituents and
component processes which produced wider and wider reverberations from
the original Performance Requirements on the system outlined here.

In other words instead of the reverberations becoming smaller thus
leading to normalization of the solution the opposite would be taking
place. |

In most cases hoWever, it would be the case that normalization takes
place thus leading to an integrated total hardware solution which satisfies
cach Performance Requirement.

This would be the design solution which as best as possible '"clothes
the required human housing process with housing hardware'.

After having read Part 1 and Part 2, it is suggested that the reader

=2

should again read the Introduction and Overall structure.

The following diagram can be examined in relation to the diagram at

the end of Part 1.
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DOCUMENT B

Outline of Cost Allocation System
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Cost Allocation System

Introduction

Costs of Housing can be treated in many ways‘but the sourcé of
Housing Costs is the consumption of resources to create and sustain
Houéing Hardware.

The Housing Hardware is‘the end product agd the Building Process
is the production procesé. The interplay between these two factors

produces Housing Costs.

Housing Hardware

}

Building Process.._ ...
\

> Housing Costs

How can such Housing Costs be allocated? They are required to be
allocated to both Housing Hardware and Building Process = thus a matrix
evolves.

Housing Hardware

Building Housing Costs
Process
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Housing Hardware deals with houses surrounded by their immediate
environment (including other houses), the project site and community
of which the above form part.

Building Process deals with the factors of housing production —
the Prerequisites, the Buildings in their comparatively fixed cost com-
ponent Materials and comparatively variable cost component Construction
Resources and the Functioning of the building over its life time in its
components of Maintainance and Operating.

Information (of which one type is cost) about all aspects of the

Hou;ing Hardware and Building Process can be treated on such a matrix
if the axes are broken into their components and each component into its
constituents in a rational and systematic manner.

This description of ,the Cost Allocation System will comprise three

main parts:

(a) A de5cript16n of the housing hardware breakdown; i.e., the end
product of the building process in its major components and
their constituent subsystems, their‘definitioﬁs and descriptions.

(b) A description of the building process; i.e., the process which
creates, sustains, and ends the 1life cycle of the housing hard-
ware end product, ' This will describe the major components of
that axis of the mgtrix with their definitions and descriptions.

(¢) A description of the matrix core, and its use as a performance
benefit/cost appraisal and allocation system for the major sub
systems of housing hardware as a system to satisfy the housing
user. Reference should be made to the appropriate part of
Document A Part 2.

The matrix mentioned above is that displayed on the next page.
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Housting Hardware

Housing Hardware can be defined as the end product of the Building
Process and which compriSesithe major sub=gsystems to satisfy the clients
requirements for housing commensurate with his affordable expenditure
for housing. Such major sub-systems provide the "clothing" of the human
user's housing process (e.g. physical protection, heat, light, sociological
environment).

The major categorization is the split between Infrastructure and the-
other constituents. These other constituents are all within the geographical
boundary of each and all hoﬁsing pfojecfs, whereas Infrastructﬁré is'out-‘
side that geographical boundary.

Considering the constituents within the geographical boundary of
each and all housing projects (i.e., Site, Link, Fabric, Services) the
definition for such a breakdown is as follows:

Site:r Within the geographical boundary of the project and outside
the outer face of the buildings. The work involved in the
construction and functioning of this area is of a considerably
different nature to that of the other areas.

Link: Within the outerface of the buildings and beneath the datum
floor level. There can be two buildings exactly the same as
each other above this level but due to the comnstraint of the
land beneath each, 1t is almost invariab1e that all the Link
constituent of different buildings will vary one from another

regardless of the similarity of such buildings above that level.

Fabric and Services: Within the outer ﬁall face and above the Link

there are two Constituents. Fabric and Services.
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Fabric: The physical constituents of the building which can be
geographically defihed as to their position and whose function
usually directly satisfies housing needs.

Services: The constituents of the building which due to their
nature cannot be geographically defined as to their position
and function (i.e., the same service runs across geographic
definitions) and whose function 1s usually that of an inter-
mediate agents for satisfying housing needs,

Infrastructure: The components of the community which are necessary

but are provided to the people of the community outside the site
(defined above). These will be grouped and defined later in
this description but are mainly the marketing system for all

goods and services required for life other than those for

housing.
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Major Sub Svstems Definitions

Infrastructure Components (1-5)

1.--Supply The manufacture of goods, both consumer durables and non-
durables, their transportation to the outlet/ housing user
interface and the services of profesgionals (e.g., the
raising of cattle, their butchering, processing, trans-
portation, sterage and sale of steak in a supermarket.
Purchase of an automobile or an airline ticket, the lawyer,
his office and supporting staff)... |

2. Removal The removal and storage or consumption of humans when dead
and similar services to their waste materials, both human
and supporting goods (e.g. human bodies, graveyards or
crematoria; sewage plants and incinerators; waste paper and
Christman trees, private or community waste removers, trash
dumps or incinerators).

3. Social Services Services for the benefit of housing users either sup-

plied by society or for purehase by individuals (e.g., police,
education, health, various forms of social aid advice).

4, Communications Provision of means of communicating between individuals

or with groups, etc., by physical movement or verbal or visual
means (e.g., roads, airports, for movement of people to facil-
itate their living, visual and physical contact and verbal
communication).

5. Central Services The provision of either private or community services

necessary for housing users to live, without themselves

traveling for that service and the source creation of services
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consumed in the houses (e.g., postal services, sewage, electric,
gas and water plants and their transport media to the boundary
of the housing site.
An exception to this group is Furniture and Furnishings for the housing
and these are considered as below.
%o Furniture and Furnishings Due to the variability of degree
of finish across types of housing the inclusion of this category

completes housing hardware right to the human housing user.

Site Components (6-8)

6. Services (in and Out) forming a link between services of the Infra-
structure and Buildings (e.g., electricity mains), Communications
(Movement and Words), forming a link between communications of-
the Infrastructure and the Building (e.g., telephone wires, drain
connections).

7. Roads The roads and paths, etc., within the site for transportation
services.

8. Landscape The restructuring of the site either temporarily or per-

manently, and the resurfacing and planting on the site.

Link Components (9-11)

9. Excavations and Foundations The components of the link which are

mostly influenced by the site beneath the building (e.g., digging,

piling, foundations, etc.).
10. Fabric The components of the link which are mostly influenced by
the Building above the link and are as of the Fabric of the
Building but within the geographical confines of the Link.
11. Services The components of the iink which are mostly influenced by
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the Building above the link and are as of the Services
of the Building but within the geographical confines of the

Link.
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Fabric Components

12 Structural

13 Walls External

14 Walls Internal

15 Openings (visual

and access)

16 Shafts
17 Floors

The parts of the fabric whose function

is that of supporting the loads of the
building (e.g., reinforced concrete beams

and columns).

The parts of a building which con@rise the
vertical constituent of the envelope (e.g.,
external brick walls, curtain walling).

The partitions between rooms (e.g., timber
framing, insulation, lath and plaster, de-
mountable partitioning)

Doors and windows in walls, floors and roofs
(e.g., windows and their glass)

The walls which surround shafts for vertical
access and vertical services mains. TIf these
walls comprise part of external or internal
walling then treat as Shafts (e.g., reinforces
concrete walls surrounding elevators).

The structural components and thelr infilling
and finishes which are positioned between

the underside of the structural floor and the
finished surface of the floor and are a con-
tiguous part of the floor (e.g., prestressed
concéete floor élabs, wax finish on timber

floors)
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18 Ceilings

19 Roofs

20 Finishes/Decora-

tions

The components which comprise the
horizontal surface surface of the ceilings
and all their supporting apparatus but
minus any outlets of services such as
lighting (e.g., wood fibre tiles and
aluminum rails and hangers).

The parts of a building which comprise

the horizontal constituent of the envelope
(e.g., timber rafters, boarding and slates,
asphalt roofing materials)

The timber and metal finishes trims and
the painting of all exposed surfaces.

(e.g. paint on walls)
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Services Components (21-29)

21

22

23

24

25

26

27

28

Access Systems

Air Conditioning

Power and Light

Heat

Communications

Wateg

Sanitary Fixtures

Waste Removal

The means for vertical transport of people

and objects within the building (e.g.,
elevator systems including cars, motor guides,
special doors, stairs of timber and concrete).
The conditioning, movement and control of air
within the building (e.g., motors, ducts, pumps,
outlets).

The provision of power and light within the
building by a suitable means and ocutlets (e.g.,
electricity mains, ducting cables, outlets)
The provision of heat by a suitable means
(e.g., by sub system of the air conditioning,
by electricity, by water)

The connections within the building for human
communication (e.g., telephone cables)

The provision of adequate water at required
positions within the building (e.g., water
piping, storage tanks, heaters)

The fixtures which provide the receptacle

for receipt of water and wastes and usually
for ablutionary functions (e.g., baths, wash
basins)

The removal of wastes from sanitary fittings
and the means of removal of solid household
wastes to outside the building (e.g., single

stack plumbing systems, trash ducts and bins
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and incinerators)

29 1Installed Equipment Equipment which is considered as consumer

durable but is included in the housing

(é.g., refrigerator, storage fitments)
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The Building Process

The building process can be defined as the life cycle of housing
with its component processes spanning from its creation to the final

demige of that project.

The main categorization is between those components which are comparatively
first or capital costs and those which aré comparatively derived Zrom
processes which are carried out over a long period of time and can be con-
sidered as annual functioning costs. To enable comparisons, calculations,
etc., of like with like, etc., to be carried out, the axis of the matrix--
the costs of constituent processes which are carried out over a long period
of time--can be brought to a Present Value by Discounted Cash Flow treatment
for equivalency to the capital costs.

These capital costs can be divided into two groups; i.e., Prerequisites
and Construction Process.

Thus the building process comprises three main groups of activities,
Prerequisites, Construction Process and Functioning, each of which is
broken into two or more main components and each component comprises con-
stituents from the life cycle of the housing process.

Considering the life cycle of each and all housing projects, the major
componénets are Entrepreneurship, Finance, Land, Planning, Materials, Con-
struction Resources, Maintenance and Operating. Each of these comprises a
number of constituents which will be identified in the more detailed de-
scription of the life c&cle of housing, and noted as to their relationship

with the above major components,
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Group Definitions

Prerequisites (A - D) Components which must be in existence before

any housing project can be carried through.

Construction Process (E = F) The process of actually constructing the

housing hardware.
Functioning (G = I) The process of maintaining and operating the housing

hardware as a housing system.
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Component Definitions

In these definitions Cost should be considered as the dollar
equivalent of the expenditure of resources required to execute a function or
functions.

A. Entrepreneurship = The cost of constituent process as of enterprise,

risk evaluation, risk taking and efficiency orientated thinking
and action with regard to the housing building process (e.g., Evaluation
of profitability of a housing project before it begins).

B. Finance The cost of capital required for the various components and
constituents of the housing building process (e.g., the interest rate
cost fo? land purchase).

C. Land The cost of the land required for the housing project (e.g., dollar
cost of the site).

D. Planning The cost of professional and consultant services required for
the housing project (e.g., architect and engineers fees).

E. Materials The cost of the Materials to be incorporated in the housing
hardware up to the point in time at which they are placed on the building
site prior to erection, or fabrication and erection i.e. inclusive of
factory manufacture costs and transportation etc. (e.g., bricks, doors,
paint).

F. Construction Resources The costs of the resources required to fabricate

and erect the housing hardware to its finished state including management
resources. (e.g., tradesmen, towes cranes, computer time for network
planning).
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G. Maintenance The annual cost of maintaining the housing hardware
in its finished state; i.e., in a state ready and fully capable
of being operated (e.g., taxes repailrs, planned maintainance,
replacing exhausted light bulbs).

H. Operating The annual cost of operating the fully maintained housing
hardware to the reasonable satisfaction of the human housing user
(e.g., management, rent collecting, arranging leases).

]

I. Present Value of Functioning The addition of the annual costs for

Maintenance and Operating and the discounting of these cash flows

to their present value.
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Cost Allocation Matrix Core

The core elements of the matrix are derived from the intercepts
of the components of each axis defined as described above.

It is important to realize that the area of the matrix core Prerequisites
by Link, Fabric, Services, etc. is redundant and thus void and that all
considerations of Prerequisites for each whole housing Project are sat~
isfied within the area Prerequisites by Site (each prerequisite being
defined by Site in Total).

The use of the matrix is mainly in translating information, inputting
information at its or any appropriate point on any of the four sides of the
matrix and translating it into the desired alternative output on another
side of the matrix.

Another major use of the matrix is as an information correleting tool

for searching for cost varilance sources and adjusting these to provide a

. better fit for these types of information--one to another and each to

reality.

On the line of translation, Housing Hardware major sub systems to
the Total Life Cycle Cost of each major sub system, the function can be
either (a) analysis of a proposed housing hardware solution into its major
sub systems, budget cost them through the matrix and produce the total cost
of each, then the total cost of the whole project for passing on to the next
component process for appraisal; or (b) taking the total budget or total
amount affordable for a housing project, allocating it across the total 1life
cycle cost of each major sub system, breaking down each of these figures over
capital and functioning costs, and then into each component of such categories
and the subsequent hardware appraisal of what type and capacity of physical
hardware sub system can be obtained for these costs, to enable the next
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component process of evaluation to be made.

The building process is a production process and on the axis
Building Process to the total cost of each major component in the
building process, the function can be the evaluation of cost comparisons
between the major comporients of that process.

The major categorization is the cost ratio of Construction to Present
Value of Functioning for each total project and each major sub system within
each project.

By Comparing the cost results of different projects on this basis,
one can examine the effect on the total life cycle cost by adiusting the
balance of the ratio, the life duration and/or interest rates (with their
reverberations in other component processes), to evaluate its effect on
the total life cycle cost of each sub system and the whole project with
the aim of its reduction.

These total life cycle co;ts of each project for construction process
and functioning can then form a ratio with the Prerequisite costs to examine
variations of one project to another in its cost validity, to expose which
projects have better entrepreneurship, land siteing, and financing, and then
search why this is so. These processes are a crude type of”ratio analysis“
of the production and sustainance of construction projects buf are derived
from the same principles of company financial reports ratio analyses which
are a major tool in management accountancy.

More detailed use of the matrix can be for studying the cost incidence
in each hardware major sub system. Is the major part of the money spent on
the materials and transporting to the site, or is it spent on the on site
fabricating and erecting of the sub system? 1In the functioning of the system

is the money spent in keeping the sub system in working order, i.e.,

-81-



maintenance, or is it spent on the cost of the service throughput of the
sub system?

It should be noted that by their very nature the maintenance costs
and operating costs of certain of the sub systems cannot be directly
attributed to them but must be treated by allocation from the source cost
(just as in any real world cost accounting process). Such sub systems are
mainly those which provide their service directly to the user; e.g.,
structure, floors, external walls, etc.,

Examples of maintenance costs are management costs, cleaning, etc.

The maintenance and operating of sub systems whose function is usually
that of an intermediate agent, e.g., Alr conditioning, Power and Light,
can usually be costed directly because of the singularity of source of
maintenance and that the operating throughput service can be metered.

In considering the use of the matrix up to now the aim has been to
evaluate information change passing directly through the matrix in parallel
lines and in total from one side of the matrix to its opposite.

However, the use of the matrix can be by enquiring at one point, i.e.,
one core element, of the matrix and focussing on that aspect (of say the
housing hardware) to derive all the cost information and general information
(building codes, standards, design specifications and performance specifications

provided that they are all structured in the matrix manner) for examination

of the interrelationships between these factors (e.g., because of particularly
severe codes the cost may be high; because of lack of performance specifications,
standards may have to be unnecessarily detailed). The effect of all of these
types of information on the building process itself may produce deviations from
the most efficient possible thus causing higher costs. Such issues can only

be resolved if the different types of information can be isolated by common
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boundaries (e.g., the matrix).

The use of the matrix as an information correlating tool caﬁ
greatly facilitate efficiency both in all aspects of the building process
and in the increasing fit of the housing hardware to the requirements of
the housing user.

The matrix can form the tool for statistical analysis of '"typical life
cycle cost profiles" for housing projects with many variable characteristics.

The same matrix can be used for the projects of different types of
housing, (e.g., high rise, single family), different geographical areas
(e.g., by citles or counties), different sizes of housing (e.g., say by
number of apartments), different periods in time (e.g., by construction

same datum, the

duratfon in calendar time). The ability to study, from the
"cost spread” for all these major variations in types of housing (examples
above) enables the user to expose such variations. Once these are exposed
the user can then examine the constituents for their causes with the aim of
reducing such high costs in the future by eliminating their source causes
(not only on that type of housing but also perhaps flooding over to other
types of housing which contain that same source cause). This process can be
greatly aided by the use of the matrix as an information tool for, say codes
and standards (see above).

Subsequent to such evaluation of past housing cost spreads, budgets can
be set to which future housing projects can be designed or as a basis for
allocation of funds can be made,

This discipline will exert a pressure on entreprencurs to meet such
cost spread targets and thus provide a cost datum for housing.

Due to the necessity to introduce this over a period of time, it is best
to set these cost spread targets at a reasonable level but maintain it at

that level in the face of inflationary drift,.
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There are three main benefits of such an introductory process:
(a) it gives time to learn to use th: tool; (b) it gives time to build
up sufficient records to validate thz cost level (or adjust the initial
set level to a valid level) and (c) the maintenance of that cost level
in the face of inflation means a gradual introduction of its controlling
effect which removes the traumatic effect of the sudden introduction to
both the controllers and the controlled.

It should be appreciated that this is only a very brief outline

of what can be done with such a Cost Allocation System.
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DOCUMENT C

OUTLINE OF
HOUSING HARDWARE
LIFE CYCLE

(related to the Building Process)
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Housing Hardware Life Cycle

It will be appreciated that the life cycle of Housing Hardware is
made up of a large number of component processes, not all of which are
necessary for each project, and which appear in a variety of sequences
for different housing projects. In addition, some component processes are
executed over a short time span (sometimes signified by a point in time)
while others are executed over a long time span (sometimes repetitive,
sometimes not), etc,

The above complexities are due mainly to the facts that the overall
process involves different humans fulfilling roles which themselves are
changeable, the continually changing market place and changing environments.

In order to describe this life cycle, it has been necessary to first
identify these component processes, then define them and link them to
their appropriate category on the building process axis of the matrix,

Furthermore, due to the close interrelationships between the component
processes, the life cycle will be of an iterative nature, especially in its
early stages.

Due to the market place origin of the creative spark which begins a
housing project, the sequence of such component processes varies; e.g., the
entrepreneur may begin considering a housing project because he recognized
a demand for housing; he may create the demand; he may own surplus land;
he may own a construction organization; he may have surplus funds; he may
own a housing management organization, etc, By starting at each of the
above positions, the sequence through the component processes will be
different from the others. However, the component processes will be con-
tained in the following list of what might be described in operational

research terms as activities in a dynamic programming network for the life

cycle of a housing project,
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The code letter after each title refers to the appropriate summary
category on the Building Process axis of the Cost Allocation Matrix, and
the costs incurred in executing each component process on the list should

t

be allocatecd to that summary category on the matrix.

Entrepreneurial The recognition of or creation of an imbalance in the economic/
Appraisal (A)

social /housing market which adjusts the ripeness or brings to
fruition the development of the project, with the aim of
creating a profit for the entrepreneur by his taking action
to redress the imbalance (e.g., recognition of the demand for
housing being greater than the supply in a particular area).

Entrepreneur's
Tax Position (A) His tax-paying rate will greatly affect his appraisal of a

project (e.g., a high tax rate will create the desire to turn

income into capital gains which will affect his investment
breakeven point).

Broad Market

Survey (A) The appraisal of the environment to establish whether or

not an imbalance exists for housing, by analyzing that en-
vironment for what it contains and what it does not contain
(e.g., evaluation of population trends and housing available
and planned in an area),

Qverall Prbject
Feasibility (A) Examination of the possible return (income and capital gains)

on capital invested in a housing project compared with pos-
sible returns (income and capital gains) from other oppor-

tunities of investment (e.g., close appraisal of the money

market, stock market, potential capital gains in buying

"0ld Masters'" paintings, etc.).
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Qverall Finance (A)

Narrow Market
Survey (A)

Land Search (B)

Land Finance(B)

Marketing Survey
Appraisal (A)

Land Acquisition (B)

The cost of overall finance or finance rates for land
purchase, construction loans, long term mortgages, mortgage
insurances, and grossing up these in the appropriate pro-
portions for the project (e.g., close appraisal of money

market for construction loans).

The definition of the particular components within a housing
project required to make it a feasible physical project (e.g.,
from experience or survey, the components of houses required
to entice a housing user (buyer or renter) to want that
house; say, walkto-wall carpeting).

The physical search for suitable land in packages or in
total, and the putting together of the site (e.g., the
search for owners of particular lots and the checking of
zoning regulations of each package).

The purchase cost of the suitable land required for housing;
the weighing of cost of alternative sites (e.,g., appraisal

of the land market regarding costs).

The evaluation of the total economic and physical feasibility

of the project and coming to a decision thereon (e.g.,

appraisal and evaluation of all costs, potential incomes,
income/capital gain tradeoff, overall feasibility, land

and money available, construction feasibility, appropriate

zoning, go/no-go decision), -
The process of acquiring the land either in packages or in

total (e.g., the legal duties to be performed in the

transfer of titles, etc.).
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Land Clearance (B) The demolition of buildings standing on the building

site, the removal of the rubble and the preparation of
the site for building (e.g., building demolition).

Interim Land
Use (B) If the land is being acquired in separate packages, then

it may be possible to use some of it for interim earnings,
but to do so costs may be incurred (e.g., laying out
asphalt surfacing for car parking facilities).

Assembling of
Design Team (D) The bringing together of the architects, engineers, etc.,

appraising them of requirements and enabling them to begin
work (e.g., hiring an architect).

Compiling the
Design Program (D) The compilation of the design program by the entrepreneur,

with or without the aid of the designer, usually to maxi-
mize on paper the income from the project, given the con-
straints of the market (e.g., maximizing number of apart-
ments on the site having regard to zoning, spacing; require-
ments of particular market segmentation).

Project Internal
Planning (D) The graphical design of the whole project in two main

sections: (1) Roads and services, and (2) Buildings, both
of which are closely related (e.g., structural engineering,
analyzing the structure of the buildings).

Project Internal
Program Phasing (D) Examination of the Project Intermal Plan and making

changes, if required to keep cash flow for Roads and Serv-
ices and Construction at a minimum by phasing or smoothing out

bottlenecks in the construction process (e.g. rearranging physical
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Obtain Design
Approval (D)

Construction
Finance (B)

Hiring of
Contractors (A)

Construction of
Roads and Services
(E&F)

Developed Land
Taxes (H)

layout to speed construction or enable earliest possible

occupancy to certain parts of project before construction

~is complete on others),

Obtain the approval of the appropriate authorities for
the eventual final design (e.g., submission of drawings

for approval).

Cost of construction loans for the project (e.g., dependent
on the project in hand, cost of money in the market, credit
rating of entrepreneur, duration of construction, etc.)
This may be split into two separate sections for (1) site

development and (2) building construction.

The process of drawing up contract documents, obtaining
bids, evaluating tids, and the awarding of the contract

or contracts (e.g., writing the design specifications).

The constryction of roads and services either for the total
project or in phases, The construction itself can be
broken into two components, i.e,, initial excava:ions,
laying of mains and sewers and bottoming only, with sub-
sequent finishing work once buildings built (e.g., surfac-

ing of roads).

Taxes due to the local community for developed or improved
land. These begin once the land has been improved (i.e.,
made ripe for building) and continue to be levied through-

out the life of the project whether the project is operating
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or not. They are a means of paying for Central Services
provided by the community.
(e.g., eleltric-generating plants, communal roads, etc.).

Building Construction
(E&F) The construction of the housing hardware either for the

total project or in phases by the contractor and his
subcontractor to a state where the building can be occupied

(e.g., laying bricks).

Both Construction of Roads and Services and Building Construction are cost

allocated to E & F (i.e., Materials and Construction Resources) and within
the organizations carrying out such work it should be possible and advantageous
to arrive at this cost split and the building client can also do this if he

structures his bid documents in the appropriate way.

Building Inspection (D) The inspection of the construction work during its

progress and at its completion by the agent of the com-
munity to ensure its compliance with codes and regulations
and previously given approval (e.g., site inspections of
construction),

Property Taxes (H) Taxes due to the local community levied on property

erected in that area. These begin to be levied once the
building is complete and contime to be levied throughout
the life of tge project, whether the project is operating
or not. They are a means of paying for Social Services
provided by the community (e.g., police, education, etc.).

Marketing the
Project Packages (A) The processes of advertising, selling, renting, creating

interest in the project and closing the deals with prospec-

tive customers (project packages being the units of
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"housing'); (e.g., by the services of a real estate
broker or agent).

Hiring Functioning
Management Staff (A) The setting up and hiring of staff to manage the project

through its life time (e.g., Hiring a manager and staff).

Project Packages Phased \
Completion Program (D) The programming of the phased completion of the

project having regard to the short term demand for housing
and the progress of the construction process (e.g.,
advanced planning of occupancy dates),

Rental Occupancy

Commencement and Build-up
A) The process of moving in tenants over a period of

time, and the tenant build-up to full occupancy and the
loss of revenue due to partial occupancy over that time
(e.g., programming arrivals of tenants).

Selling of Project
Packages (A) If condominium envisaged, then the process of selling the

housing units and closing the deals, etc. (e.g. legal
aspects of title transfer),
Buyer Axranging His

Long Term Finance If condominium housing units or the total project is to

(B)

be sold, a buyer will probably be involved in the process
of arranging his long term finance and mortgage insurance,
etc.(e.g., searching for cheapest source of finance to
match his means and credit rating).

Housing Project
Operating Process (I) The annual cost and process of operating the overall

project while fully or nearly partly occupied (e.g.,

Janitor service, administration).
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Housing Project The annual cost and process of maintaining the project

Maintenance Process (H)
in a state ready for operating compatible to its

earning power, i,e., minimizing the physical and

functional erosion of the project (e.g., planned main-

tenance, replacing broken window blinds, etc.).
Adjusting to

Occupancy Pattern Over time it is probable that the pattern of occupants
Changes (I)

may change by age group, sex, ethnic group, employment,
etc, and it is possible that the housing hardware, al-
though not designed for a different function, may furnish
not living accommodation but, say, office accommodation,
due to a high demand for office space (e.g., recognition
of such changes causing redundancy and the management

ad justing to it if the change is Important or desirable
enough to warrant such change, due perhaps to economic
necessity).

Rehabilitation This is a whole Housing Hardware life cycle on its own,

comprising many of the life cycle component processes
described above, and these must be considered for each
rehabilitation project on its own.

Repackaging of
Land Acquisition (B) It is doubtful whether the costs of this component

process will be borne by the housing hardware life cycle that
we are considering--rather it will be considered part of

the life cycle of the next project. However, it does mark
the beginning of the end of the project under consideration,
and will be a part of Land Acquisition described above for

that next project.
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Demolition (F)

The demolishing of the housing hardware of the project
which has been being considered, the removal of the rub-
ble, and the fencing off of thé area, This again is
part of the next project, but marks the end of the

life cycle of the housing hardware which has been described.

-94 -



APPENDIX D
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As individual users we relate to tousing in very direct and specific ways.

Ua have a2 basic need for ohysizal sheltar plus cert2in nesds related to the

activities we wish o pursue in and 2round the place whrare we live.

Daespite the fact that wr are sach housing "experts" as individual users, ws

should not be zurprisect to find that the total system of housing is 2 very

complex and compliicated thing indeed.

L

5 pf this system ars not working well

To realize and ideantify that sonre parts

{

[n workinec out the detmils of such

is the first step toward aiding them,

positive actinn, howevar, it is negessary first to be at ease 2ith Lhe besic

fact that the prpoblem occurs within the context of complaox relatisnse ihat

appear iriticlly to a clsar and reasonably simole answers eay ha mislaading.

Ja feal that it is possinle to lay out the relationshios within tha housing

systeon dis-funttions,

system and to work frult olly at

the Folinwiw, ownes s o description of how the team has gone

Hrasentad on
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about this to date, how wa think this understanding can best bhe applied to
the problem, and by what operational procedurss one can pursus a useful,

inter~related set of programs.

Figurs 1 shous the basic relationship hettieen the users of housing (the
people), the "housing system" as a thing that serves or fails to serve their

neads, and what HUD and IAT are doing about the problams as they appear to be.

FIGURE 1: RELATION BETWEEN THE HOUSING PROBLEM AND A PROSBLER=SOLVING RESPONSE
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A, GENERATION OF PROBLEN MODEL

To facilitate specific, detailed invaestigations, a structure has baen

avolved to represent the various overall relationships in whataver depth is
appropriate. Dafinite guidelines have been established and used to keep the
focus of this model on central issuss rather than ancillary ones. Uithin the
model, howsever, there are slements of clear contrast. These are identified

and their significance for ths problem indicated.

1. Uperating Hules for Fesearch Study

The problem model was generated on the basis of six distinct principles

ralating to the characteristics of the real issues as the team sess them,.

OPERATING RULES FUR RESEARCH STUDY
Rule 1. The various aspects of the "housing problem” or of particular
housing issues should be fully stated prior to selecting specific research
directions. Statement of the issues should not be artificially limited by
current administrative limits of responsibility. This should hold trus
gvan thouph it may be useful at a later stage to select specific research

projects which do in fact reflect current divisions of responsibility.

Rule 7. In @& problem cortaxt whare so much is unknown,it is a valid

by



technigue simply toc identify fundamental questions which need to be answered =
vhather or not such answers are known to be presently available. Too often
the prascription of spscific housing action has been premature, belying a
shallow understanding of dewp-seatad problems, Every attempt will be made to

derive action from the kind of quastions which prove valid in ralation to one

another.

Rule 3« There are thres distinect categories into which issues can fall:s
technical - whether some course of action is possible
operational -« whether it is practical and feasable
finplitical" ~ whether it is acceptable from tha point-ofe-view of policy
In our expansion of the basic issues, eveary attempt will be made to examine

these three categories on their own merits and not, for example, to limit

in advanca 2 technical discussion by a presently existing operational constraint.

Rule 4. The controlling purpose of study and ressarch efforts will be firmly

to qualify or dis-quelify various possible responses to the problems and

issues that are identifieds Accordingly it wiil be perfectly acceptable to

arrive at "rnot possible” or "no fit" answers provided that such answers are

wall documentad.

Rule Se (a) At cartain points sore form of technical "soluticn” may be made

mandatory to prove the incompatibility between a specific technical resclution
and realistic, "real-uworld” action. 7Thase cases will be indicated by "re-cycle"
loops within the program {Fiqure %) (i) Sehind this whole effort generally

is a basic commitment to resolve the vAarious issues that are identified,
Solutions at the operaticnal and political levsls (as well as at the technical

-5-



level) are specifically desired as overall program output. Tharefors

(2) is a special case of (b) ¢ resolution of the issues is the purposse

of this program. To meet this requirement one should proceed as tonven=-
tionally as it is possible to do in order still to resolve the issuas. Ffaced
with an impasse one should proceed from the leest objectionable concepts
towards the least acceptable, making only the minimum changes nacessary to

meset solution criteria.

Rule 6. In this program maximum use will be made of available information

and research. Additional research should be generated (2) only when nesded
answers are not otherwise obtainable and (b) only in reglation to the overall

structure produced in response to Rule 1.

It is the nature of these principles that they quide not only the initial
generation of the ppoblem model, but the way it is used operationally,
ie80, in the process of specifying and carrying out needed ressarch. This
use will become increasingly apparent as specific research tasks are

developed.

2. Issuass and Appositions

In studying housing, different points of emphasis are possible., In soma
pravious studiss what is really one amonn many possible points of view has
unthinkingly been taken as the total scope of the problem. This is unfortunate
because it misleads and misdirects investigation and corrective efforts.
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In an attempt to avoid this in our study, all possible’points of view
have baeen called out first before any particular direction is fixed.
This leads to what might be called structural comparisons - a review of

all possible study directions apart from substantive or operational dstails.

Starting with the fact thet there is a gap between what housing costs and
what some people can afford to pay for it, one has choices on how to procesd.
Problem~solving activity can either (1)seek to lowaer the cost of housing or
(2) improve the consumer's capacity to pay for it. Although the specific
research activity may be quite different (and may involve entirely different
types of research teams) the hasic objsc(ive is the same in both cases: to

improve the consumar's position relative to the cost of the housing he needs.

In another approach it is possible te deal either (1) with the house as the
physieal thing through which symptoms of the so-called housing problem are
manifest or (7} directly with ths factors which seem to rainforce the visible
characteristics of the problems In the sscond case these factors may be
approached by speaking of the process by which the housing cof people is
somehow accomplished with varying degrees of success and overall efficiency.
If (1) is the product, then (2) is the production process which "makes" the
product (not limiting this, of course, to the strictly physical manufacturing

or construction procasses per se)l.

A third contrast involves the basic pramises of alternative housing studias.
The housing protlem cAn be approached.nithar (1) by looking at the housa

as a physical thinz, 25 an agglomeration of building materials which is
part of larger community systams that are also physical in nature ar {(2)
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DEAL DIRECTLY
UWITH HOUSE AS
PHYSICAL OBJECT

LOWER
HOUS ING
COSTS

DEAL WITH HOUSING

IMPROVE EFFICIENCY

WITH WHICH INTERNAL
NEEDS OF HOUSING
INDUSTRY ARE MET

.
SYSTEWM OF sHICH Y
PHYSICAL HOUSE 15
ONE PART
INPROVE EFFICIENCY
ne
IMPROVE WITH WHICH NEEDS OF
| TYYIEEY
CONSUMER : bassas HOUSING CONSUMERS AND
o Q
RESUURCES RES TOENTS ARE MET
CONVENTIONAL LONGER RANGE
PROBLEM CATEGOR Y 1S5 UES

FIGURE 23 BASIC POboIBLE CONTRASTS [N HTUDIES OF HOUSING
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by looking first at peopls who, as residents have a series of needs, some of
which are mat in the homs, others of which are met elsewhere. In ths ona
case succass is measured by the efficiency with which physical materials are
combined with one another, in the other, by the efficiency by which the
total needs of residents ars met. {Since this third pair of contrasts
raises such intricate issuss, it is uéeFul here to point ocut that no value
judgements about actual raesearch are being made by this listing. This is
simply an attempt to get the range of considerations before use A rational

selection process can come only after this groundwork has been laid.)

Finally there is the basic contrast bsetween (1) 2 specifically problém-
oriented approach to housing and (2) the commitment to working out positive
performance of the housing system on a continuing basis. The first is
essentially limited in time, associated with particular dis-functions,

and is desiagned to go out of axistence with the resoclution of the particular
nroblems at issue. Tha sacond is certainly involved with various current
problems hut within ths context of fubture~criented "preventive maintanance"

for the housing systam,

These four sets of contrasts are not mutually axclusivee. Thaey havs what might

be called lateral intererelationships. These are indicated in Fiqure 2.

3. 9ix Aspects of Probiasmn fodel

By applying the six oporaiing prineciples to tho structura of contriasting
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Definition of what
type of housing has
tha lowest absolute
costs

Identification of how
housing can be afford-
ed by those who need
it

Idantification of what
technical methods it is
possible to use in order
to obtain generally
better housing per unit
of investment

CONSUMER

Definition of the char-
acteristics of housing
for low income peopls

Identification of what
procedures can be used
actually to provide the
kind of housing that is
needed to those who need

it

PROBLEM - ORIEN

Given the fact that

housing is only ons

among many inter-related
parts of the Fully func-
tioning community, iden-
tification of what require=-
ments this interdependencea
may esxert on housing per sa

FIGURE 3z SIMILAR AND CONTRASTING ELEMENTS IN SIX ASPECTS OF PRUBLEM YODEL
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issuas in Figure 2 ve can genserate @ workable and practicabls problem model.

In order, this model would contain the six aspects shown in Figure 3.

To convert this tasic pronlem model into a structure that is directly
useful For research involves carefui study and decisions. HRarely before
has there been an opportunity teo give this link in ths problemesolving
procass the attention it deserves. The team felt that it was extremsly

important to do exactly this.

Accardingly the problem model was followed into its next several lsvels of

datail °

" owest cost housing” is really the physical approacn to the problem of

housing. It states, in effect, that for soms people there is a gap betuaeen
the resources they have and the cost of the housing thay need. The

response to this situation is to attack the "housa" side of the problem.

Various kinds of research have baeen occurring on tre problem of housing
costs. 5Some research is actually re-examining the basic relationships
in housing that havsg gained traditional acceptance. In connection with
these research afforts a8 number of ancillary relationsnips are also
openad to re-sxamnination. Genérally, howavar, the useful application

of such research is longer range than soms of the other more conventional

approachese.
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-There is a body of research along closa~to-conventionzl linss that attempts
to rid the house of superfluous‘and unnacessary costs through mors

complete knowledge of actual engineering requirements. The physical
approach asks to what axtent output from this research can help resolve the

problem now identifisde.

An effort directed to enable peopla to afford the housing they need is, in
effact, an ggonomic or financial appgpoach to the same problem. Cost-effsactive
rasearch on the physical aspects of housinn may not be able to producs

savings sufficient to remove the nap between consumer rasources and housing
costse In fact one housing aconomist has made the point that even if the
costs of the physical house itsslf could be reduced to zero, the overall
raduction in cost to the consumer uwould still not be enough to make housing

truly affordable.

It would be a liability. then, for a realistic effort 2t solving the housing
problem to rely solely on identifying physical cost savings. Thers ara a
nunber of different stratoqgies that could be investigatad in order to sclvs
the problem from the consumet's point of viewe It is useful to identify the
possibilities sven if some of them, for one reason or another, do not fall
within the mandate of thg present problam-solving sFForto‘ It is necessary
to note that it is the problem which is the real issue; the division of
problem;orientad responsibilities between various agencies is largely an

artificial one which should resspond to real needs.

A concaern with achieving haetter nousing generally (measured by thae benafit

returned per unit of investmant) is a concern that goes beyond particuiar
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problem areas, The performance design approach is one of the strongsest
proceduras-For dealing with all the user, material, and manufacturing
factors that arae involved in housing. Using this approach, various
competing constraints and benefits can be measured not simply against one
another but against a standard for overall performance and service in

meeting the valid needs of housing consumarse

Even though the terms are often used intaerchangeably "housing for low incoms
people” may well be quite a different thing from "low cost housing" per se.
Thaere are several possibilities that make it relevant to raise this guestione
Two of these are immadiatal? ohvious; the firsﬁ is that tha neads of low=
income groups are sc different (for whatever reasons) that to approach the
problem of getting them low cost housirg in the conventional sense will not at
all solve their acknowledqged housing problems The second possibility is that
conventional measures of "lowest cost" are not very uwell related to the

oblem of housing cost that variaus iouw income yroups havaes 1t is conceivablae,
certainly, that the cost of housing should not be memsured by physical costs
alonas It is also conceivable that it is not possible to maeasure the trus
cost of housing at the peint of "consumption! alone. I[f there is a single
strong point that stands out from systems analysis techniques it is that the
most sinnificant indicators of system performance and cnst are ovarall
measures(assuming all comoonents perform at or above thrashhold levels of
value satisfaction), 3ut to taka measurés of component parformance as

proxiss for the service of the larger systen is clearly misleading.

The challenoa to define "housing for low income people”, then, is basically
a sggial aporoach to the nraoblem of housings. But it is a social approach
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that is basaed in the rational accounting orocadure of parformance desiare

This elsvates what has begcome a more—or-lgss popular concern with the social
role of housing to an entiraely different élans of discussion. At this level
competing and conflicting social values can be compared and resclved on the

basis of their actual influence on a total concept of performance.

The fifth aspect implias quite clearly that it i5 not enough to identify the
kind of housing that best reflects valid performance concepts. It is still
necaessary to considar how such housing can actuaily be made availetle to

thosa who need it., +: 2 result the question is raised about alternative ways
to organize the entire process that generates residential environment. Ars
there alternative ways it could be organized which would effect sionificant

cost savings or make for a better application of investment in housing%

The sixth and final aspact is specifically concerned with the functional
connaction between housing and the other operating parts or sub-systems of
a community. IF & o &

the physical costs of housing were minimized

- aconomic and financial Facters were adjusted to aid the housing
consumar

- general henefits from various levels of invaestment in housing
ware maximizaed

- the special nweds of particular consumars reflected fully in design
requiremeants for nousing

- and if the process which genserates residential environment were
coordinated for maximum efficiency and cost savings

one relationshin critical to the solution of the housing problem would still

14~



remain to oe examined.

Clearly the implementation of research based on the first five aspects of
the problem model will affect specifically those locations having either
or both
(1)physical heusing conditions considered to te a problem
(2)low income people needing adequate housing
and other parts of any given community as well., It is necessary to ask what
the effect would be of completely "solving" the housing problem as measured by

criteria derived from the previous five aspects of tha problem model alons.

Some urban analysts fesl that the use of recommendations sunoested by these

five aspects would actually occasion additional, perhaps still more severs
problems in the community. It is axiomatic that a system raesponds systematically
to change introduced at any ooint within it ancd transmits that change through-
out 2ll connections within the systems This holds true for that especially
complex organism, the community, as wail ©s for other systems whose workings

are better understood.

The sub=-systam for “housins'" is one sub-sysbtem among many in the ovarall
community systeme It is mandatory to know houw this largaer system will react

in the face of what will e ma jor, sionificant changes in the housing companent
of that system. e knou now only that this larger system is not particularly
well organized to mend the massive dis-function that wa call the housing
problem. On this'basia aloneg we should sxpect that solution of the "housing
problem® will precipitate the potential for othar chanoese. In order actually

to solve the housing prozliem, il sesns of the hichast importance to knouw
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IF ALL SUPERFLUOUS
COSTS WERE ELIMINATED

IN CONVENTIONAL HOUSING
WOULD THIS RESOLVE THE GAP TES —
BETWEEN HOUSING COSTS

AND CONSUMER RESOURCES?

_ _

NO

IF NOT, WHAT CHANGES
IN THE CONVENTIONAL
HOUSE WOULD BE NECES-

SARY TO MEET LIMITS 1

IS HOUSING
ACCEPTABLE
TO CONSUMER?

IS SUCH HOUSING
OPERATIONALLY
PRACTICAL?

CAPACITY?

OF CONSUMER SPENDING

PHYSICAL APPROACH
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CAN "FULL EMPLOYMENT"
RESOLVE THE COST/RESOURCE
GAP BY IMPROVING

CONSUMER INCOME?

IF NOT, HOW CAN
CONSUMER RESOURCES
BE IMPROVED TO POINT

WHERE GAP IS RESOLVED?

ARE CONSUMER
CRITERIA MET?

ARE THE ALTERNATIVES
OPERATIONALLY
PRACTICAL?

WHAT IS THE IMPACT

{ON "POLICY" OF

THE ALTERNATIVES

HOW CAN COST/RESOURCE
GAP BE RESOLVED BY
IMPROVING THE
CONSUMER'S POSITION?

WITHOUT RELYING ON POSSIBLE
IMPROVEMENT IN CONSUMER
RESOURCES PER SE, HOW CAN
CHANGED FINANCING TO

COST/RESOURCE GAP?

CONSUMER EFFECTIVELY OVERCOME

HOW CAN CHANGED FINANCING

OF THE DEVELOPMENT PROCESS
OWER HOUSING COSTS TO
OINT WHERE GAP IS RESOLVED?

ARE CONSUMER OPERATIONALLY POLICY?
CRITERIA MET? PRACTICAL?
ARE CONSUMER
CRITERIA MET?
OPERATIONALLY POLICY?

PRACTICAL?

ARE CONSUMER
CRITERIA MET?

ECONOMIC/FINANCIAL APPROACH
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PERFORMANCE DESIGN

"HOW MUCH IS
RESEARCH ON "HOUSING"

KNOWN ABOUT
USER INFLUENCES
ON PERFORMANCE?

FULL STATEMENT
OF PERFORMANCE
DESIGN CONCEPTS
FOR HOUSING?

HOW CAN PERFORMANCE
DESIGN CONCEPTS
IMPROVE HOUSING?

CONSUMER
CRITERIA

PERFORMANCE DESIGN

N

MANUFACTURING
CRITERIA

HOW MUCH IS5

KNOWN ABOUT

ENVIRONMENT RESEARCH ON
I'MANUFACTURING' SYSTEM

INFLUENCES ON
PERFORMANCE

PERFORMANCE DESIGN APPROACH

Fie.5 G



—EZ—

HOW CAN PERFORMANCE

DESIGN CONCEPTS DEFINE
""HOUSING FOR LOW~-
INCOME PEOPLE"?

3%

=,

O

SAME AS FIGURE 2-C WITH

EMPHASIS ON SPECIAL NEEDS

AND DESIGN REQUIREMENTS
OF VARIOUS LOW INCOME
CONSUMER GROUPS. ..

SOC|AL APPROACH
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HOW CAN HOUSING BE
POSITIVELY AFFECTED BY
ALTERING THE WAY

IT IS PRODUCED?

WHAT IS THE PROGES
THAT GENERATES
PRESIDENTIAL
ENVIRONMENT ?

HOW DOES
PROCESS WORK?

WHO ARE ALL THE
PARTICIPANTS?

- HOW DO COSTS
BUILD UP IN THI

PROCESS?

THESE BE
AFFECTED?

DESIRABLE?

C—

DEVELOPMENT PROCESS APPROACH
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HOW CAN THE PROBLEM
OF HOUSING ACTUALLY BE

| SOLVED IN THE FRAMEWORK

OF OPERATING COMMUNITIES?

—

HOW DOES HOUSING
RELATE TO OTHER
PARTS OF THE
COMMUNITY?

rl

HOW CAN SOLUTION
OF THE PROBLEM OF
HOUSING BE INTEGRATED
WITH THE REQUIREMENTS
OF ALL THESE RELATED

-~

?
LPAR.TS.

ARE ALTERNATIVES
OPERATIONALLY
PRACTICAL?

POLICY
IMPACT?

OPERATIONAL APPROACH
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study. There are already answaers for many of the jusstions raised in this
saries. Dbomeg of these ara availahle from previous research while others come
from practical experience. for cert2in other questions the team undertook

specific sturies in order to make userul decisions aboul naedad research.

In tha subsequent sectiorns of thiu report thé resuits of these detailad
studies will be documantoed 2and relateg to this overall framework of issues.
Unce this has begen done it will then bha possible to prescribe exa&tly what
answuars are already availalile and whot type of additional research may he

requirede.

46 (parating Framework for Hasoarch brojects

Figure 6 vild have a direct reintion to the research that will be requiraed.
Just 4s each level of detail {n progcan development has been decived fros the
nrevious level, so will actual research proorams be derived from the program
structure in finurae . In order to adrinister a specific piece of ressarch
in @ complex pronram,ic i 2oaful to prepare a task dingran ssing C8i
techniques. If research sore roouirerd 16 resslve the 1ssues in ons ol the
boxas in Ficure #, s2y Fex T=, 14 would be possible to prepares a bask

dizgran Listing the specifin taoke paquirad o nenerate the answer and tno

sequence in ahich thaese onke would woere 16U 18 Oremature, 0F Lourse, to
expand Fiture 7 into & detallord Lasic diagean at this tire, hubt 1t is cleny

(1) that this is 2 nocess: oy step in making dacisions anoul research
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(vriting RFP's and so Porth), and (2) that such a step is entirely con-

sistent with the materizl prepared to data,

A third point relating to the active research phase follows these two.
Aecommendsd resedarch may wsll involve many different feams working individually
on currently unresciverd issues scatiasrasd throughout the program structure.
Nevertheless it will bie possible for @ specific research nrojact to be
‘ !
pursued in relation Lo a rcontrolling Framework (Fingure 6) which closely
carresconds Lo the "raaleviorld” characteristics of the "housing problem”.

fhis is an extremely ifnportant capability whose value will be racognized

by the program adrinistration office in HUD.

Fe¢ Hnsis For Haossaro Dotiuttion snd Applicetion

Une final use of the orocram structurs will ba te evaluate the individual
pieces of resnarch v iin roaspect to their Lotal petentialr imoact on the
protlame  Ue recognica that in nrder for HUD to make realistic decisions
ahout masbing housing neods,answers must axist For aach of the questions
raised in floura e "fear ali the reseerch outpubt is in hand 1t will then

ba usaful to return to the hasic issues identified im Ficurz 0. These issusu
should thon ba avaluatasd sgrin as an inteogrsl part of ths decisionenaking

process leading to spacivic changas and actinn in ths reel worlde.

Tha sactions which Jolleoe in tnis report will make claar the dettils of

7 well as the operational procedures whion

tronso conessisal soiationdd

have Seen cutiina? to this nointe

-27-
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APPENDIX E

IMPLEMENTATION OF THE PERFORMANCE CONCEPT IN REGULATOQRY
AND ACCEPTANCE SYSTEMS SUCH AS THE MINIMUM PROPERTY STANDARDS

INTRODUCTION

It is generally agreed that fully implemented performance-based
systems for the regulation and/or acceptance of building products and
procedures will speed the introduction of innovations and enhance the
responsiveness of housing to user need satisfaction. Most proposals,
to date, have viewed a performance-based regulatory/acceptance system
as incompatible with its corresponding specification~based system and
suggested that the one must be developed and implemented as an alter-
native to the other. Such total implementation has, of course, raised
valid doubts that costs of development and implémentation might outweigh
advantages, and that problems of transition would be prohibitive.

This paper analyzes the functions and requirements of a sophisti-
cated regulatory system, discusses the roles of performance in meeting
these requirements, and attempts to show that an operational performance-
based system is not an alternative to its equivalent existing specifi-
cation system but a natural refinement and outgrowth of it.

Specifically, it identifies the various elements of a comprehensive
performance-based regulatory system; identifies where performance crite-
ria have, or do not have, a role in each element; and shows that existing
specification systems are not only compatible with but have an essential
function within the more inclusive performance-based system,

In essence, it suggests a step-by-step evolutionary growth from
existing regulatory systems into a more sophisticated performance-
based system as the proper implementation of the performance concept.
The Minimum Property Standards regulatory system of HUD is examined as
a proper vehicle for implementation and a phased program is suggested.
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RATIONALE FOR PERFORMANCE CRITERIA

The over-riding objective for developing performance criteria
is to enable the expression and measurement of both a requirement
and of a solution in the same numerical terms. It is particularly
valuable when:

1. there is need to examine existing or future solutions to deter-
mine how well they perform iIn meeting some specified requirement,

2, two or more unlike solutions must have their performance compared
relative to some specified requirement,

3. a more precise (and economical) match is desired between a speci-
fied requirement and a solution's performance,

Each of the above objectives of performance criteria is valuable
in the architectural framework, at points where choices between
solutions logically occur., Thus, the importance of any performance
criterion is dependent on the importance of the solution(s) it
enables to be evaluated, and on the value to be derived by applying
to the solution one of the above three evaluations. Obviously then,
priority for the development of performance criteria resides in the

-importance of the item to be evaluated and/or in the need for the

evaluation, within the existing architectural framework.

Requirements are normally generated from one or more of four
basic sources which are:

1. Nature-oriented requirements imposed on the solution,
2. Community requirements imposed on the house (or housing) solution,
3. Occupancy requirements imposed on the solution,

4, Technical requirements imposed on the house (or housing) by the
solution(s) selected to satisfy requirements 1, 2, and 3.
These are essentially feedback requirements after solution
selection

Requirements generated by cach of these four basic sources may
find application at different points, or levels, in the solution
complex, For example, performance criteria for community generated
requirements would generally contribute to evaluating total housing
units; occupancy generated requirements generally to evaluating
envelope and structure; and, technical requirements to widely dis-
persed points of system interface, Thus, possibilities will occur
for evaluating the whole house, areas, rooms, systems, sybsystems,
components, and interfaces, in terms of performance requirements.
These requirements may deal with physiological, psychological,
sociological, and technical needs.



bility requirements may be dispensed with and the solution simply evaluated
for compliance with initial code performance requirements. If failure is
not obvious, an inspection procedure may be required which will involve the
same approach and criteria as for maintenance and repair discussed above.

C. Use of performance standards for enforcement.

Where performance standards utilize evaluative techniques that require
a measurement or test method that is within the capability of the inspec-
tor to make accurately and easily, it is desirable that enforcement documents
incorporate such performance standard. Where performance standards require
complex measurements and test methods, the determination of a solution's
acceptability should be made at a professional level where the highest
accuracy is attainable. Specifications of the approved solution would then
be provided the enforcement officials for direct comparison with construction
being inspected,

The transition from performance to solution specification in the regulatory
area is not unlike that which occurs in architectural design., Somewhere in
the chain of design the architect translates the prose of performance
objectives into rigid specifications, or blueprints. He chooses to do this
at a fairly high professional level where the efficiencies of making the
transition are highest, and below which the chances of misinterpretations
and ccnfusion are considerable.

If a steel erector would be hampered by a prose statement in lieu of
a blueprint, so would a building inspector be hampered by a performance
specification, Each need a detailed solution specification by which they
can make a step-by-step comparison with the existing construction,

It can be established, then, that documents for regulatory enforcement
must remain predominantly a compilation of specifications for acceptable
solutions which can be used by local inspectors for comparative purposes,
These criteria, to be useful as an enforcement tool should be as specific
as possible and provide for as little interpretive judgment as possible,
Inspectors should verify that solution specifications for materials and
workmanship have been adhered to; they should not, as a rule, verify per-
formance.

In essence, performance standards have no place at this level unless
they can be certified by a simple, on site, evaluative procedure. If this
is not possible, then the verification must be made at higher levels and
a specification of the verified solution used as the enforcement criteria,
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II1.

BASIC ELEMENTS OF A PERFORMANCE-BASED REGULATORY SYSTEM

As previously discussed, there are three major elements in a per-
formance-based regulatory system. The first element establishes the
initial conformance of a solution to objectives; the second evaluates
the solution's continued conformance over time, and the third identifies
acceptable solutions for enforcement purposes. FEach of these major
elements consistsof several sub-elements which vary in complexity and
the amount of research and development needed to introduce them into
a comprehensive working system. An element-by-element analysis of a
stylized system and a tentative classification of sub-elements follows:

A. MAJOR ELEMENT: Establishing initial conformance to regulatory
objectives.

The major system element, establishing a solution's conformance to
regulatory objectives, consists of a relative few requirements and per-
formance criteria which make possible measuring each requirement as
well as the response of the solution. The sub-elements, then, are:

1. listing of requirements, and

2. performance criteria that facilitate measuring each reguire-
ment in terms common to the solution.

Sub-element 1: 1listing of requirements

There are four main classifications of regulatory requirements
which normally impinge on any housing solution. The first class includes
those requirements which are imposed by the surrounding community and
may relate to a total community complex, or relate to a single unit.
The second class includes requirements imposed on a housing solution
by the occupant, and the third class includes requirements imposed
on the solution by nature, such as wind loads, etc.

The fourth class of requirements relates to the technical require-
ments of the solution(s) and may be thought of as a type of feed-back
factor which varies from solution to solution. An example of a tech-
nical requirement would be where the decision to use a high pressure
steam system produced, because of safety requirements related to
protection from explosions, the requirement for a pressure release
performance, A complication of technical requirements is that they
often vary, as far as a single solution is concerned, with the other
solutions with which it is used, Thus, the many interrelationships that
occur between sub-systems all impose differing requirements on other
solutions which must be taken into account in a feed-back network.,

Each of the preceding four classes of requirements have identical
sub~classes of requirements which are regulatory objectives such as
health, safety, welfare, guaranteed value, or whatever the regulation
seeks to achieve, They may be physiological, psychological, sociological
or technical in nature. The format for classifying requirements which in
essence forms a statement of objectives for any regulatory system is
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shown below:

Classification Format for Regulatory and
Acceptanceé System Requitements

I-Community oriented
A-Health
B-Safety
C-Welfare
b-Other

II-Occupant oriented
A-Health
B-Safety
C-Welfare
D-Other

III-Nature oriented
A-Health
B-Safety
C-~Welfare
D-Other

IV-Technical (solution generated)
A-Health
B-Safety
C-Welfare
D-Other

The statement of nature oriented requirements in performance terms
is a relatively simple task, occupant and community oriented somewhat
more difficult, and technically oriented considerably more difficult,
In the latter case,use of a computer is indicated and may be essential
for effective introduction of this requirement into the overall system.

Sub Element 2: criteria for measuring requirements and solutions.

As previously stated, the effectiveness of a performance-based
regulatory system rests on the ability to correlate a requirement and
a solution by the use of a single compatible measurement. Thus, each
requirement must be accompanied by performance criteria that are
applicable to both the requirement and to the solution. The use and
application of these criteria are adequately covered in Section I,
Rationale for Performance Criteria, and elsewhere in this report.

The use of criteria at this level is to serve as the ultimate
authority in determining the acceptability, relative to regulatory
objectives, of any given building solution., Most evaluations will be
in terms of total building systems or subsystems, and the associated
test procedures will of necessity be extensive and expensive. Evaluation
at this level will be confined to building systems of a specific type
and the substitution of alternative components of such systems left
to enforcement procedure. Exceptions will be when there is an appeal after
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enforcement procedure rejects a component.

Another exception to the above statement is possible if Technical
Requirements are developed to the extent where evaluative techniques
are responsive to the effects of minor component variations. This of
course presupposes extensive criteria and automatic data processing
procedures build up over a long period of testing.

B. MAJOR ELEMENT: Evaluating a Solution's Continued Conformance
over Time,

The major problem area in a performance-based regulatory system
is in finding criteria to precisely determine the durability of a
required performance once it has been initially determined to exist
in a solution. The problem is increased because the element or com=-
ponent in a solution whose performance over time is questioned is
often only a small part of the overall solution. Therefore, the
development of criteria and evaluative techniques for the questioned
innovation is seldom justified, unless it is generic in character.

The sub -elements of this major systems element are really alter-
natives for guaranteeing the continuation of required performance over
time. They relate to: (1) predicting that the performance will con-
tinue over the required time interval, (2) determining that maintenance
and repair will retain the performance and assuring that it will be
accomplished, or (3) determining that replacement of the solution in
question is feasible if its performance deteriorated.

Sub Element 1, predicting that the performance will continue over
time is subdivided into three alternatives which are based on:

a. conformance of composition, properties and materials of
solution to specifications known empirically to provide
required durability,

b. conformance to simulation criteria (accelerated aging tests)
designed to establish requirement durability for the materials,
properties and compositions involved, or

c. the composite judgment of cxperts in the technologies
concerned.

Sub Element 2, determining performance continuity with maintenance and
repair requires that in some way the required maintenance and repair
be guaranteed. Thus this sub element alternative requires that an
estimated period of reasonable performance continuation be established
on which is based, (1) a schedule of required maintenance and repair,
or (2) a schedule of inspection to determine performance adequacy
which presupposes criteria to test performance adequacy.

Sub Element 3 requires only determining that failure can be discerned
when it occurs, since a requirement for this type approval is that
failure not endanger safety,



A block diagram of the alternatives for the Major Element;

Evaluating Continued Conformance Over Time, follows:

Solution submitted after
having passed initial evaluation
with requircment criteria

I e e

Performance Continuity Assured by:

Replaceability

A reasonable

Assurance of durability

program of through
maintenance
and repair iL
accelerated Judgment
aging tests
‘ X
conformance
l ' to empirically
' verified
i standards
Y
Acceptance =€
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C. MAJOR ELEMENT: Identifying Acceptable Sclutions for Enforcement
Purposes.

As in other regulatory systems, the product of a performance based
regulatory system is a Specification of an Approved Solution. Such
specifications provide detailed descriptions of the pertinent attri-
butes of solutions that have been evaluated, with regard to meeting
initial regulatory performances and the solution's ability to retain
these performances, Thus, they serve as examples of approved solu-
tions for the guidance of enforcement officials.

Deviations from the specification of an approved solution, in whole
or in part, requires handling the deviation as an innovative solution.
Two alternatives are open for the approval of such a deviation depend-
ing on its extent and character. The first alternative is, of course,
subjecting it to full evaluation as a new and distinct solution. The
second alternative involves the determination that the pertinent
performance of the alternative solution is equal to or better than
the performance of an already approved solution, The second alter-
native is particularly useful when the change involves a minor com-
ponent or material in a complex system.

The determination that alternatives meet or exceed approved solu-
tions can be the responsibility of the cognizant enforcement official,
However, the innovator should always have recourse to a full evalua-
tion if such an official did not feel the innovation met or exceeded
existing approved specifications.

The specifications for enforcement of a performance-based regula-
tory system would not be too different from existing codes and speci-
fications, The primary difference would be in the procedure for
developing them, In a performance-based system both requirements and
criteria would be established and published, giving manufacturers the
opportunity to measure the development of their new products against
them before submittal.

Relationships of the entire approval system are shown in the
following diagram.
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Iv.

TRANSITION FROM EXISTING TO PERFORMANCE-BASED REGULATORY SYSTEM.

While the rationale of a performance-based regulatory system is
impeccably logical and desirable, its full implementation will result
in a body of regulations of unknown and unproved effectiveness. Thus,
there is the very real danger that some of the protection provided by
existing code and other regulatory system specifications may be lost,
at least initially, in a full transition.

A full transition will, in addition, require that all regulatory
objectives and requirements be established by extensive systematic
analysis; performance criteria developed to express each, and a capa-
bility established to evaluate both existing and potential solutions
to generate a body of approved specifications.

One of the problems presented by a full transition is that present
codes and national regulatory systems often deal with requirements that
are known empirically to be problem areas, rather than with statements
of general objectives, Because of this, the broad objectives of a
performance system would have to be carefully correlated with existing
requirements to ascertain that there would be a continauity of protection
relative to these empirically determined trouble factors. This is
illustrated by an estimate that 507% of some current code provisions
are directed toward providing for the performance maintainability of
existing systems, again empirically determined.

An alternative to full transition to a performance system is a
gradual transition based on the existing system. In this approach the
objective requirements are deduced from existing requirements and
established for them, rather than independently established by extensive
systems analysis. The objectives determined by this method relate
only to existing regulatory provisions. In a full transition the
objectives established would be ideal and might, or might not, relate
to existing provisions. 1In essence a gradual transition establishes
requirements and performance criteria for what is now regulated,
while a full transition establishes requirements and criteria for what
the regulatory system should regulate. The gradual transition pro-
gresses from the present state-of-the-art while the full transition
progresses from the theoretical optimum.

Several distinct advantages are believed to accrue from a gradual
transition. First, there is minimum disruption of administration;
second, there is continuity of protection while the new system is
being debugged; third, the objectives established relate only to what
is now being regulated where ideal objectives might unnecessarily
broaden the scope; fourth, analysis of existing practice is consider-
ably less difficult and costly than analysis establishing a theoretical
optimum; and fifth, only innovations seeking admittance to the system
would have to be evaluated.



It is therefore recommended that a gradual transition be used
which corresponds to the following step-~by-step plan:

Step 1

Systematically analyze existing code provisions item by item
to identify the basic code requirements that each is intended
to provide for.

Step 2 - Combine, condense, and classify the requirements identified in
Step 1 to obtain a concise statement of code requirements.,

Step 3 -~ Identify or develop performance criteria for each requirement
identified in Step 2.

Step 4 - Establish evaluative procedure for processing innovations so
that they may be evaluated in terms of regulatory requirements
through established criteria.

Step 5 - Establish procedure for establishing over time continuity of
performances approved through Step 4.

Step 6 - Establish procedure for disseminating and incorporating in
enforcement procedure approved specifications.

Step 7 - Perform the necessary analysis to add those requirements which

will complete the '"constitution'" of regulatory objectives into

the theoretical optimum,

The chief advantage of this approach is thought to be in that it
does not require the initial reevaluation of approved solutions or dis-
rupt current enforcement of approved specifications. At the same time,
it provides for the development of performance criteria from existing
provisions and the equitable evaluation of new solutions submitted for
approval,

This arrangement allows existing approved solutions to continue to be
approved and provides the innovation with the same concessions to per-
fection that are granted existing solutions. However, this is on an
interim basis and should not be construed as providing a '"grandfather
clause" which gives existing approved solutions continuing acceptance,

In step 1 through 6, evaluation on a performance basis will be restricted

to innovations and to those requirements now covered in provisions. With
the implementation of step 7, not only innovations, but existing solution
specifications as well, will have to be evaluated for conformance to all

the broader, more scientific, performance based requirements. The transi-
tion can be a gradual, requirement by requirement, conversion related to
effectiveness priorities and may, in fact, never require complete conversion.

A chart showing a suggested analysis procedure for accomplishing
Step 1 and Step 2 is attached which provides for the possibility of auto-
mated data processing. This is intended to show a methodology for
deducing objective requirements from existing provisions rather than as
a proposed format.

IMPLEMENTATION

It is believed that the FHA's MPS system could offer an excellent
regulatory system for extensive HUD-NBS cooperative effort to develop
a performance based approach. It is therefore recommended that HUD
should consider negotiating a contract in FY 1969 to accomplish Steps 1,
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VI.

2 and 3. The immediate pay-off of this effort would be the establish-
ment of a "constitution'" of performance requirements as a basis for

all subsequent MPS approvals. Steps 4 and 6 could be contracted for,

or accomplished by HUD, concurrently or could be deferred for sequential
action if desired, Step 5 is of necessity sequential and must wait

for the completion of Steps 1 thrqugh 4. 1In addition, the R&D associated
with Step 5 will be highly dependent on the character of solutions
submitted., Step 7 should be deferred until all other steps have been
proved and are operational,

CURRENT STATE OF ART

The state of the art relative to performance-based regulatory systens
is currently focused almost exclusively in the European Agrément systems.
These Agrément (translated approval) systems are designed for the assess-
ment and approval, on an interim basis, of building innovations. In most
countries that are members of the European Union of Agrément, the objec-
tive of Agrément Certification is an interim approval, usually three
years, which is in lieu of and outside the normal approval systems.

Basically, the Agrément scheme is directed to products and components
which are innovative and incorporate new materials or non-traditional
procedures, Its Certificates are in effect performance ratings where
the utilization, manufacture, and composition of the product, as well as
the test methods and conditions are all rigidly specified,

Where there are sufficient approvals of a recurring or generic nature,
criteria are established for both the significant performances and the
evaluation tests and procedures. Such established criteria are then
published to provide the basis for assessment. The European Union
members publish adopted performance criteria as '"Common Directives'" which
are mutually agreed to by all members.

When Common Directives are issued, they are used by all countries for
evaluating related products and issuing certificates. This establishes
a common evaluation method but does nct insure approval by all countries
since regulations and pass/fail limits vary from country to country.

The European Union has produced the following Common Directives to
date:

Construction in large prefabricated heavy panels;

Flooring; '

Housing in light construction;

Housing of light construction in wood;

Light cladding;

Non-traditional flooring in reinforced or prestressed concrete;
Plaster partitions; and

Windows

Working parties are currently drafting dircctives concerned with
doors, partitions, roller shutters, and prefabricated chimneys. In



Each of the preceding categories may contain from one to a hundred
or more individual approval certifications. In some categories .all
products are evaluated on a more or less standard set of performance
while in other categories performances tested vary widely with cdiffer-
ences in individual products. Limitations on usage vary from product
to product.

The Agrement System offers a valuable, and extensive, source of
criteria, procedures and experience relative to the performance concept,
much of which has some direct and immediate application in the U, S.
While it is established to handle only the temporary approval of non-
traditional innovations its evalidative techniques have much broader
implications. Unquestionably it represents the largest resource of
performance criteria for building available today.

At present the Agrément concept stands somewhere between a perform-
ance-based regulatory system (as discussed in this report) and existing
specification type regulatory systems, While it performs in much the
same way, and produces much the same type product, that the approval
segment of a performance-based regulatory system would perform, it has
not yet reached this status. This is because the Agrément evaluation is
not based on any overall performance regulatory requirements nor does
the approval certificate imply the meeting of all existing regulatory
and/or approval requirements.

The product of the Agrement system is the approval certificate
which rates a building product's performance capability, for a specified
use, under specified limitations and control conditions. It neither
implies that all required regulatory performances have been met nor does
it imply that the performances would be equivalent for alternate uses
and conditions. It does provide the necessary data for limited approval
under specified conditions,

Possibilities for utilization of the present Agrément resource are:

1, The immediate adaptation and introduction of the 12 Common Directives
as U. S. performance standards. (1 to 6 months, 12 to 75K each).

2. The compilation of additional criteria from approvalsand its adapta-
tion to formulate 10 to 20 additional performance standards and
their introduction. (1 yr to 18 months, $20 to 75K each).

3. The adaptation of the Agrement system for U. S. approvals in
essentially its present form.

a. Study, adaptation, programming, and planning. (1 to 2 yrs., $100K).
b. Implementation (2 to 5 yrs., $250K to establish, $200K to 500K

per yr. operational plus fees).

4., The adaptation of the Agrement concept as the approval segment
of a comprehensive performance-based regulatory system (1 to 2 yrs,
100K) when done as a part of the Performance Concept Building Code
Implementation package proposed elsewhere in this report.
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None of the four possibilities for utilization discussed above are
mutually exclusive or would the costs of implementing all be cumulative.
Implementation cost of pogsibility 1 or 2 would be included as a part of
the cost of implementing possibility 3 and to a lesser degree as a part
of 4. Simultaneous implementation of possibility 3 and 4 would incur
a cost not significantly greater than that of implementing either
separately.

In conclusion, the Agréﬁent system is considered to offer tte
largest known resource of performance requirements, criteria, evaluative
techniques, specifications and standards for building materials, components
and systems. The early, and full, utilization of this resource as a base
from which to develop U. S. performance-based standards, regulatory
systems, and approval techniques should enhance their effectiveness and
decrease both the time and cost of development. In addition, the
procedural problems overcome, and lessons learned, in introducing the
fully operational Agrément system can be invaluable.
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