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-PREFACE

Project SAGE has as its goal to define the equipment design, cost
requirements, govermment policies and initiatives, market requirements,
and institUtional changes Tor succ&ssful cofmercial application of
solar-assisted gas energy (SAGE) water heating.

The project is being conducted by the Southern California Gas
Company in several phases, using the skills of the Environmental Quality
Laboratory (EQL) and Jet Propulsion Laboratory (JPL) of the California
Institute of Technology; industry; and consultants from the School of
Architecture and Urban Planning and the Institute of Government and
Public Affairs of the University of California, Los Angeles (UCLA).

Project SAGE is defined by a multidisciplinary team focusing on
the broad problem of introducing solar energy into the U.S. building
industry on a scale which could have a significant impact on the demand -
for fossil fuels. The regional character of the building industry
leads to focusing the effort on Southern California. For the residen-
tial sector and for Southern California, water heating is a significant
consumer of energy — 27% of residential energy, or 6% of primary energy.
Water heating in apartments is the most likely application of solar
energy to become economically competitive in the near term. 1In
addition, a mutually beneficial relationship between solar water heating
and the gas utility industry has been conceived.

In Phase I of Project SAGE,l the technical and economic feasibil-
ity of solar-assisted gas energy water heating was investigated for
apartments. A point design approach was used to determine-.equipment
and installation costs and a computer simulation model was used to
estimate the performance of the system using hourly historical weather
data. For a system minimizing the cost of solar energy, it was found
that SAGE water heating systems have the potential to reduce the capac-
ity required for systems to deliver natural or synthetic gas to a
utility company.

The conclusions of Phase T are based on detailed cost and per-
formance analyses of a single baseline system. Other systems are also
identified in Phase I. 1In Phase II, the performance of the baseline
systems and sevéral alternate systems are evaluated, using experimental
data from a pilot plant.2 (The pilot plant is scaled to a 10-unit
apartment.) Costs are estimated for alternate systems sized to give
equal performance. A system is selected for further development and

lDavis, E.S., Project SAGE Phase 1 Report, EQL Memorandum No. 11,
California Institute of Technology, Pasadena, Ca., June 1973.

.2Bartera, R.E., and Davis, E.S., Project SAGE Phase II Report, Design
and Evaluation of Solar-Assisted Gas Energy Water Heating Systems for
New Apartments, Report 5030-15, Jet Propulsion Laboratory, Pasadena,
Ca., January 1976.
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field testing. Finally, the designs for the system and components are
established for a SAGE system which meets the life performance and cost
requirements of the U.S. apartment application.

In Phase ITI; the equipment is being tested in the field, and the
marketing and institutional problems that challenge rapid and widespread
use of SAGE water heating are being addressed.

This report is part of the Architectural Analysis subcontract and
is a primarily graphic characterization of the U.S. building industry.
The purpose of this work is to provide the contextual framework within
which a SAGE water heating installation, as a building system component,
will have to be analyzed to optimize its interface with conventional
building systems,
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" ABSTRACT

Selected multifamily processes are examined (using a primarily
graphic approach) to clarify some of the operational modes into which
Project SAGE (solar-assisted gas energy) must fit, both as a product and
a process in the U.S. building industry.

What SAGE must have or "do" in.order to fit the building industry
in the short term (that is, the multifamily submarket as it is presently
configured) is delineated in the report.
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SECTION I

INTRODUCTION

In the aggregate, construction is one of the largest industries in
the U.5. economy., It is a multifaceted process delivering a complex
product to every part of this country and the world. It can be char-
acterized in a wide variety of ways. A complete description is beyond
the interest of the Project and the scope «of this report. Specifically,
the industry is of interest here as the vehicle for, and target of, SAGE
system commercialization. This shall be the primary filter for the
following discussion.

For example, one means of delineating the industry is by building
type, or primary submarkets around which it is largely organized. Few
building-type lists entirely coincide with each other, but the American
Institute of Architects list in Figure 1-1 provides perhaps the most
appropriate degree of differentiation. As SAGE is intended for use in
"Low-Rise Multiple Residential" buildings, this report is largely
restricted to Category 3 of that list.

A. REPORT OBJECTIVES

Solar energy has yet to be applied in'significant numbers within
the housing submarket. Much of the Project's interest in the industry
has therefore been in terms of its acceptance of, or resistance to,
innovative technology. These issues have been the subject of numerous
investigations by various Project team members (A. Hirshberg, R. Schoen)
and elsewhere in terms of communication of innovations (Reference 1-1) —
although less in the building industry tham in others.

Acceptance of technical innovation will not be a direct concern of
this report. Rather, selected multifamily processes will be examined
(using primarily a graphic approach) in order to make clear some of the
operational modes dinto which SAGE must fit—hoth as product and process.
In a related series of reports, two actual SAGE installation experiences
are being summarized. Comparison of demonstration project results with
the kinds of industry characteristics reported here have lead to the
creation of "utilization requirements" for SAGE. These indicate what
SAGE must have — or "do"in order to f£it the building industry in the
short term — that is, the multifamily submarket as it is presently
configured.

B. REPORT ORGANIZATION

For simplicity, the multifamily submarket will be herein termed
the "housing industry'". Many people involved in counstruction actually
consider it a separate industry, apart from the rest of U.S. construc-
tion. Housing is people centered: it requires countless decisions by
a large and varied group of individuals for conception to become
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1 Residential, Single Family
2  Residential, Multiple High Rise
3 Residential, Multiple Low Rise.
4 Hotel/Motel, High Rise
5 Hotel/Motel, Low Rise
6 Office Building, High Rise
7 Office Building, Low Rise
8 Warehouse
9 Industrial, Light Process Load
10 Industrial, Heavy Process Load
11 Single Story Educational
12  College/University
13 Auditoriums
14  Health Care, Clinic
15 Hospital
16  Retail, Merchandise Mall
17 Retail, Individual Store
18 Mobile Homes

Figure 1~1. Building Types Prevalent in the U.$. Construction
Tndustry
Source: The American Institute of Architects

reality —for raw materials to finally be transformed into living spaces.
This fact is basic to attitudes toward risk, innovation, and resultant
change within the industry.

For these reasons, the housing industry is discussed here in
terms of the decision-making environment extant in the multifamily
development process; the actors involved in that process, the roles they
play, and the timing and duration of those roles. The multiple-decision
making process is further personified via a discussion of the building
code and community zoning processes to which all housing development is
subjected...and which impacts various of those actors in different ways.
Finally, some initial endeavor is made to fit Solar Assisted Gas Energy
for multifamily domestic hot water heating into those processes.

1-2



77-48

SECTION II

THE MULTIFAMILY DEVELOPMENT PROCESS

A, OVERVIEW

Consistent with the limited objectives of this report, housing
will be discussed exclusively in micro- rather than macro-economic terms.
That is, individual housing transactions and the decision-making proc-
esses relating to them. Individual pieces of property and investment
opportunities are of importance here, rather than the aggregate size of’
housing productien in relation teo the Gross National Product, or whether
the resulting share is optimal in terms of policy at each level of
government, ete. .

Smith (Reference 2-]) has described housing as a large bundle of
(economic) resources. He saw the principal types of resources within
that bundle, or "inputs to the housing sector" as fipance, land,
building materials, labor force, builder's equipment, and entrepreneur-
ship. Figure 2-1 summarizes these and other resources. It alsoc shows-
and emphasizes-the actors, institutions, and instruments required to
provide them. Although the title might imply an orderly "process' this
particular figure suggests the complexity of input elements, incredible
number of individuals and institutions involved and, thereby, the
diversity in decisions which are regularly made. That complexity is not
surprising, in view of the nature of the finished product. It has been
estimated that the single family house is made up of more than 35,000
Separate parts. - It can be assumed that multifamily structures are made
up of multiples of perhaps a slightly smaller number of individual com-
ponent elements. Those elements must be assembled from all parts of the
nation in one place according to a predetermined set of perceptions and
objectives.

Despite apparent outward similarities, the resulting product is
quite heterogeneous in nature. It must be produced for all types of
unique building sites and in an incredible range of community types and
climatic regions. Viewed in this light, the production of housing would
seem to demand a not insignificant combination of market sensgitivity and
managerial/organizational talent. This suggests that entrepreneurship
is almost more "important" than the other inputs because it is the
entrepreneur who must organize, become at least partially responsible
for, and eventually commit those resources.

The importance of the entrepreneur is underscored by the fact that
it is the popular presumption (correckt or otherwise) "that demand, not
supply factors, limit housing in the United States'". The volume of
house building is assumed to be limited primarily by the number of
buyers or renters. "It does not usually occur to housing economists in
the United States to wonder if there are enough carpenters or bankers or

2-1
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entrepreneurs to respond to an increase in effective demand.' (Ref-
erence 2-1 p. 117}. (The one recent situation where concern was
expressed about availability of enough skilled laborers to participate
in a doubling of housing output to meet the 10-year goals of the

1968 U.S. Housing Act —without a 307 increase in -their wages-—proved to
be unfounded. Once interest rates were eased, by late 1969, the
industry met, at least for the next few years, the 1l0-year production
goal, on an annualized basis, without a significant scarcity in skilled
labor or a resultant quantum increase in wage demands.) However, with
the medium price of the U.S5. single family house now $50,000, ''supply" —
of affordable housing —may become the limiting factor.

At this time, however, creation of market demand is seen as nec-
essary in order for the nation to be able to absorb all that the
industry can produce. This is quite unlike conditions in underdeveloped
as well as many developed nations of Europe and the Far East. There,
demand is perceived as virtually infinite. This is true not because the
population is "unlimited" but because the situation in which an adequate
amount of housing has been produced is unthinkable or at least quite
remote. Thus, there is no give and take of a "housing market" in the
U.5. sense of the term. An increase in resources available to the
housing sector in a given planning period is equated with a direct
increase in the volume of housing which will be produced (Reference 2-2).

In spite of this essential organizing function played by the
entrepreneur, Smith notes that the entrepreneural input is most often
overlooked. He is frequently confused with the investor, but his
investment activities may be minor. The same is true of his building
role, although he may or may not operate a building business.

"the entrepreneur is the person (or firm) who perceives or
thinks he perceives a market demand for (s particular kind
of) new housing and organizes all the resocurces necessary to
meet that demand. He is, in essence, a middle man — one who
buys components, assembles a product, and sells that product
at a profit, which represents his wage (Reference 2-2).

While not completely necessary to the production of a single family home,
his role is crucial to multifamily housing.

Finally, a local housing market is inherently dynamic — it is
constantly responding to changes in elements of supply and demand. The
mechanics of housing are highly interdependent. However, individual

participants in housing engage in business to achieve individu§l goals,
not to achieve some community objective, fulfill a social requirement
(such as conserving energy) or respond faithfully to public acts and
programs necessarily in terms conceived by their framers (Refereqce 2-1)
For all of the preceeding reasons, this overview of the multlfam%ly '
development process can be seen most effectively through an e*amlnatlon
of the organizing, entrepenuerial role of the individual housing
developer. This approach will in turn allow fox subsequent conden%ed.
thumbnail sketches of related key housing actors and their roles within

that overall process.

2-3



77-48

It should be noted in passing that the entrepeneurial role can be
public as well as private — community housing authorities are also
"developers." But the public role in housing should not be construed
merely in the simplistic terms of "subsidized housing versus market rate
commercially produced housing." As Smith has observed, there is a dual
nature to housing, a "hlend of private enterprise and government
activity (Reference 2-1, p. 10). Even this description tends to suggest
to champions of private enterprise that any form of government involve-
ment is "meddling" and that the private sector can and should "go it
alone.” In fact, the housing industry is entirely dependent upon the
existance of a set of laws, institutions, and public agencies for its
ability to operate efficiently—if not to exist entirely. These are
beyond the ability of the individual developer to create or maintain
as they are crucial to his ability to operate. For example, there must
be community recognition of, and legally established precedent for, the
concept of real property ownership. Builders will not build, financiers
lend, nor buyers commit funds for dwellings without community assurances
for respect of property rights to the resulting product. Financing a
product so heterogeneous and long-lived would also be impossible without
some established and regulated form of financial midwifery. This is the
cage in all developed countries.

The quality of housing as a delivered service also depends heavily
upon the transportation system, schools, utilities and other public
facilities, as well as upon the mamner in which nearby land uses are
controlled. These attributes are known as the community infrastructure,.
They were provided for by the taxpayer rather than the developer, since
development used to be comsidered a prima facia good for any community
in terms of the new jobs and expanded tax role it was purported to bring.
It is only recently that these assumptions have been questioned and the
developer subsequently required to pay his "fair share” of such
services. Communities are now increasingly regulating their own rate
of growth.

In fact, it is this public regulatory function which has become
the bane of the developer...and the tool of the environmentalists in
their growing battle over the use of all community resources, including
land itself. It is also this function which has become the focal point
for the.regulation of energy use in buildings and the promotion of
alternative, renewable energy sources for that purpose.
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B. VIEW FROM THE ENTREPRENEUR'S ROLE

Development is the process by which (primarily urban) land is
modified to accomodate a "best" use in the form of & structure or some
other capital improvement. The "best" use depends upon who is making
the decision. This could be the land owmer or perhaps the ultimate
occupant of that structure. Generally, however, the ultimate user is
remote from the immediate development decision. He is more usually an
ordinary consumer in the market place, reacting favorably or unfavorably
to what is available for his use, when he needs jt. That is, the
development process is long, costly, and requires special expertise. It
is difficult for most consumers to perceive such needs sufficiently in
advance and to have the capability of responding to them.) Ownership or
at least control of the land can also be acquired with relatively little
capital, thereby removing the development decision from the exclusive
purview of the land owner as well,

The development process therefore falls to the province of the
entrepreneur and his special brand of skills and risk-taking abilities.
These include: his knowledge of the "market"; skill in business and
legal matters related to the production of housing; knowledge of housing
technology and design in the broadest sense; znd a willingness to bear
the risk that his efforts may yield less than expected. In additiom, he
may supply some circulation capital, although he primarily works on
money provided by others —paying well for the opportunity to use that
money and to leverage his own modest investment while reducing personal
rigk in the process., In producing housing as a commodity for sale, he
formulates a plan, assembles resources, makes the transformation of
those resources into housing, and sells the product. TFor this effort
the developer expects a reasonable "output' from the project — a return
on both his investment and his efforts. Most forms of return or gain
can be translated into the difference between the value of the com-
pleted property and the sum of all land and development costs. (It's
actual maximum selling price may little relate to either.) The means
by which this translation is accomplished, the rate and time of return
expected for entrepreneurial knowledge and risk-taking, and the cost
of managing the project during his limited ownership of it, combine to
make the developer a speculator, long term investor, or public autherity.
All housing is not speculative, but all housing production must involve
entreprenurial decision-making. Figure 2-~1 represents one view of the
entreprenuerial decision-making process. However idealized, it does
suggest the flow of information, the type of decisions required, and
selected possible outputs in several basic areas confronting the
developer (from Smith, Reference 2-1).

There is actually no finite starting point for the process. The
active developer is constantly analyzing the various segments of users
(process A). He does this by continuously familiarizing himself with
housing demand and the stock and flow of housing within the community
in which he intends to operate. (Often it was on this single require-
ment alone - "knowing the territory" - that so many attempts at
nationally~scaled housing production foundered.) In particular, the
developer must know—or better yet, be able to predict in advance any
significant changes in those and other key attributes of that community.

2-5
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In this way he can project demand and know what kind of housing will be
required and what its requirements must be to make it competitive.

However, the ultimate user often is not the long term investor or
holder of the property {(e.g. in rental housing). The developer must
therefore understand investor respouse. to- these factors. -That is, he
must analyze the "purchaser market" (process B). The output of these
two steps result in a more refined, perhaps narrower set of market
options than merely knowing community housing needs alone. )

The process of refinement continues through "analysis of market
segments" {process C) within the overall demand patterns described
above —in oxder to produce an array of actual alternatives to which the
developer might respond. To be able to subsequently make that choice
he must now determine what each alternative will need as input require-
ments and judge them against his own abilities and objectives. (These
two characterizing elements - needs and abilities/objectives - combine,
to become the primary reason why different actual individuals and
organizations may be operating within each residential-type submarket
in the Figure 1-1 (ATA) Building Type list preceding, even though they
might all show up on process charts wearing the same generic "hat" as
developer.)

Project inputs will include the complete bill of materials,
services, and business procedures and acumen required to produce and
sell each form of housing, as suggested in Figure 2-2 "inputs" to
process C. As a result, the amount of required developer input can be
measured against expected output to (earnings for) the developer for
each alternative. The decision is both simplified and constrained if
the developer already owns or holds an option on a parcel of land within
his target community.

However, the acquisition and holding of undeveloped land is an
expensive process, in spite of its appreciation rate in most urban areas
in recent years. (More precisely, it may show continuous appreciation
in suburban areas but may actually suffer decreases in value in the
urban core of many U.S. cities.) 'Recalling the essentially middleman
function of the developer, site acquisition is usually preceded by
opportunity assessment in the chosen geographical area. Subsequently,
ideal or even appropriate sites may not be found available for the
chosen alternative housing type. Reanalysis therefore often takes place
in determining the best use for an actual, available parcel under
process D,

Having acquired at least an option on, if not title to the land,
the developer's "clock is now running." Every day of delay adds to his
already considerable carrying costs for the land —under either form of
control. Detailed development plans must be made rapidly for
the parcel or parcels of land now tied up, in order to transition from
process D, "Site Use Determination," to process E "Actual Project
Selection” for a given site or sites (or none at all if that is
determined). At this point, the developer hires a wide variety of pro—
fessional consultants to help him in making his determination. (Larger
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organizations may have these skills "in-house" but the high cost of
their continued "maintenance' plus the wider choice available in the
competitive marketplace has. discouraged expansion of that practice.)

His consulting professionals include architects, engineers, landscape
architects, perhaps specialized marketing expetts, interior designers,
and even geologists and environméntalists for certain ‘types -of projects -
in certain areas. They are charged with creating and designing the
final form of that development project in cooperation with the developer.
They also assist him in determining relative feasibility of the alter-
native approaches they produce for use of the chosen site. They are
charged to do so with maximum speed.

The chosen development is actually "carried out" or constructed
under process G. At this point, it may be put into the hands of one or
more contractors working for the developer or he may himself play the
role of builder or contractor and become directly responsible for all or
part of the physical process of site preparation and building construc-
tion. More frequently, the reverse is true. It is established
building contractors who subsequently become developers. However, other
established individuals in the housing industry —architects, appraisers,
engineers, managers, financiers, etc., may also feel they have dis-
covered and understand an opportunity to put together a product that
would sell for a price exceeding its combined costs —e.g., they have
perceived what they feel to be an unmet market demand and have the
credibility to persuade backers to go along in order to get the project
going.

Note that process ¥ was not discussed, In reality, it is the
application of 2ll the preceding steps, to projects discarded after
initial analysis in favor of more promising alternatives during the
immediate time frame. No developer ever really totally gives up a
project once he has invested even a modest amount of resources in its
investigation. He simply keeps it "on the back burner” until (if and
when) the time comes that conditions have changed either in his mode
operation and portfelic or in characteristics surrounding the alterna-
tive which might then combine to make it more interesting at a later
date. In fact, as antidevelopment forces have learned, often the hard
way, this is true whether a freeway project or a housing development
was the "rejected alternative,"

The construction process is far from instantaneous. Tt takes a
certain amount of time, during which the developer slowly becomes pro-
prietor of a project in being. During that time, various irrevocable
commitments are made —but the decision-making environment and the
project's prospects may have both altered during the process. Within
the constraints of an increasingly '"fixed" project, circumstances may
arise calling for change in constyuction, design, or disposition of the
project upon, or even during its completion. Thus, process H calls for
continuous updating of the development program, and revisions during the
physical portion of the development process may be numerous.

The marketing process may (process I) commence upon Project com-
pletion, However, in multifamily development, it is more than likely
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that a serious marketing program is begun during construction and is itself
susceptible to refinement and change during that phase, as noted above.

The final step, process J, involves "Disposition of the Project"
in order to achieve the outputs or benefits to the developer originally
envisioned upon initiation. It is not the concluding step in the
development process. What really is involved is a cyclical endeavor
with each successive cycle feeding, at least in part, upon the experi-
ence and results gained in the preceding development. It is that
experience which in part produces the knowledgeable entrepreneur in an
already difficult and competitive market. This partial dependence upon
proven success as a basis for new endeavor also largely conditions
industry attitudes toward inngvation. ("Has it sold before in the same
area"? is a favorite query by the lender.)’

What is clearest about the process just described is the incred-
ible number of both concurrent and consecutive decisions that must be
made —and the large number of individuals involved in those decisions
in order to bring a housing development to reality. As a result, two
factors condition the peculiar nature of decision—making which evolves.
The first is that each individual participant commits only a part of his
total resources to a given project at a particular time. Changing mar-
ket conditions; his portfolio (or job opportunities elsewhere, etc.)
may make the project under consideration suddenly less than viable in
his terms, regardless of its inherent qualities.

Thus, despite the best intentions of all concerned, any actor can
pull out at any time during the development process, up to and including
construction and rent up. If that role is key to the success of a par-
ticular project, its future can be foredoomed immediately.

Secondly, development is a fast-moving process whose ultimate
success in large measure often hinges on a propitious response to an
opportunity. Decisgions are therefore often made on the basis of incom-—
plete or uncertain information.

Where a long-lived, long-to-produce product must be created in an
operational environment so completely dominated by rapid change and
varying degrees of commitment, it is little wonder that the developer
is loath to further compound his already considerable risk. It is also
not surprising that wherever "hard" information is available to inform
his decision and lessen the risk thereby, that source will be diligently
looked into. For this reason, "comparables'" (e.g., what kind of
projects and amenities are appropriate for the target marketing area or
neighborhood or what technical aspects, such as environment control
systems, have already proved to be functionally effective and with mini-
mum call-backs for a certain type of project) are critical indicators for
future choices. 1In addition, the use of materials and subsystems
capable of being committed to at the very last minute (e.g., on-site if
possible) may be more attractive to the developer than those which are
premanufacturered and thereby require long lead-time commitments. This
is one of the numerous reasons —beside relative bottom-line costs —why
industrialized building faced such difficulty in the comstruction
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industry. While this is not a report on acceptance of innovation in the
housing scctor, the very delineaticn of some of its operative processes
make quite clear the kinds of concerns any innovative technology will
have to deal with in order to achieve that acceptance.

The entrepreneur builder/developer (or siﬁply developer) as he is
typically called in multifamily development, plays a central role in
that process. In many ways, his risks mirror those of the other key
actors and his attitudes will influence their perceptions of their own
roles.

2-10
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SECTION III

KEY ACTORS AND THEIR ROLES

A. OVERVIEW

The preceding description of the Housing Developer Decision System
(Figure 2-2) has set the context for similar, albeit more limited dis-
cussions of the roles of other acters in the development process. In
order to create a single, simplified graphic which will be usable for
all of those discussions, Figure 2-2 has been reconfigured intc Fig-
ure 3-1, "Building Industry Process Flow.'" (The focus remains the hous-
ing submarket.  This generalized diagram could also support similar dis-
cusgsion of industry actor roles as configured in other industry
submarkets. That is beyond the scope of this report.)

The linear set of actions suggested by boxes 1 through 7 has been
called the "conceive/design/build process" (or C/D/B). Boxes A through
D are very much a part of that process in most roles within the housing
submarket. However, as suggested by Figure 3-1 and indicated at the
bottom of Figure 3-2, they overlap the main stream. Also, their actual
location and degree of overlap are functions of the particular project
being evaluated and developed. TFigure 3-1 now becomes the basis for
graphic depiction of all roles. Activities that are almost always a
part of the role are heavily cross-hatched, while optional or occasional,
project—specific activities show a lighter hatching. Existing and
additional boxes will be used as needed for further explanatory notes.

Processes A, B, and C (User Segment Analysis, Analysis of Purchaser
Market, and Market Segment Screening) respectively, from Figure 2-2 can
be seen to be roughly coincidental with Boxes 1 and 2 (Opportunity
Assessment and Feasibility Analysis) in Figure 3-1. Similarly, Proe-
esses D through I can be seen to coincide with boxes 3 to 7, respectively,
on the mew diagram.

Boxes 3 through 6 also coincide with actual design and constructiodn
of the building itself and will prove to be of particular interest to
SAGE,

Figure 3-2 comparatively summarizes the duration, point of entry,
and nominal point of exit/re-entry of 11 key actors in the Building
Industry Process Flow of the preceding Figure 3-1.

The discussion of each actor's role, overlayed on Figure 3-1, will
necessarily be brief. Emphasis will be upon modest further explanation
of the graphic depictionof that role, wherenecessary. In addition, where
appropriate and "known" or "conjecturable," attitudes of the actor
toward-energy conservation and new energy technologies will be mentioned.

B. BUILDER-DEVELCPER

The role of this key actor has already been described and needs
little additional discussion here, other than to confirm relational

3-1
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coincidence between the two graphic formats. Heavy cross-hatching in
all but one of the C/D/B steps also confirms the central nature of his
role. The lighter-hatched final step indicates that his involvement in
the actual rent-up, occupancy, and even operation of the finished
development is a function of original planning for the project.

The series of decision-dependent steps illustrated in Figure 3-3
gives graphic emphasis to the SAGE byword, "a project is not a project - -
until it IS a project." It also suggests why the builder—developer may
be less than Interested in new energy technologies for his project.
Indeed he is never quite assured that tomorrow he will "have a procject.”
The role of the builder-developer, like that of the architect, is highly
personality-oriented. Even major development corporations may still
bear the name of 2 flamboyant founder or have one or more such personal-
ities as an executive(s). The developer sees his role as the provision
of shelter for the community at a modest profit in return for the rather
considerable risk he takes in g0 doing. He little understands or has
patience with anti-development forces and generally feels environmental
pressures to be but another name for the same resistances created to
confound his work,

Thus, the developer may be comservative to a fault in avoiding the
use of new energy technology and, at the same time, may fail to see pos-
sible market advantage in the use of these technologies to change the
heads and hearts of his confronters and resisters. There are, however,
increasing exceptions.

C. LENDER

In multifamily housing development, financing is usually provided
by different institutional entities. Commercial banks provide short
term or construction financing for large and small projects. Savings
and loans may provide long term financing or mortgages for smaller
projects. Insurance companies, pension funds and other entities do the
same for much larger projects. A tentative commitment for each is
required before either form of financing will be firmly committed.

As shown in Figure 3-4, the lender may or may not be consulted
during initial investigation of market opportunities. He will
definitely be brought into the developer's confidence during feasibility
analysis for a specific project. Without at least tentative financing
commitment, the project might as well be abandoned.

The lender is interested in promising projects. He must put funds
committed to his safekeeping to work. During times of plentiful cash,
he is willing to take greater risks to do so. When money is “tighter"
and competition for investment dollars is greater, he tends to be more
conservative. 1In the end, his decision is mdde in terms of the
project's competitiveness with its neighbors in the site area. The
lender also looks at the project in terms of its salability if the
borrower should default. Both concerns often lead him into becoming a
de facto designer —e.g., making judgments as to where and how many bath-
rooms a dwelling unit should have, etec.

3-4
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Final commitment is not made until all construction documents
{e.g., drawings and specificatioms) are completed in the architect's
office. This may be as much as 2 to 3 months after the tentative com-
mitment was made. During the interim, a lender's portfolio interest may
shift from the project area, etec., and the commitment could be withdrawn.
This is still another reason why speed of execution is critical to the
project's success.

D. GENERAL CONTRACTOR

The general contractor exists as a separale role within the multi-
family development process when the developer does not fulfill that
function. He may be a part of the developer's organization or he may
competitively bid the project as conventional contract construction.

The advantages of the first option are suggested by the wide-
hatched boxes of Figure 3-5. The general contractor is able to advise
the developer during programming phases in order to insure control of
construction costs from the project's outset. He subsequently works
with the design consultants to maintain that control. He will even take
preliminary sub-bids as required to “cost—out" selected portions of
the job during the design and construction documents process. But the
organization must have projects in construction more or less con—
tinuously in order to keep the contractor gainfully employed.

The second option, competitively bidding the project upon com—
pletion of all documentation, is the typical industry method of
determining a firm and total project cost. However, cost "surprises"
may occur when the bids are opened. A middle option that combines the
best of both contractual forms is the negotiated contract.

The general contractor's role may be seen as a subset of the
developer's. That is, for the construction process proper, he too is
an organizer and a2 marshaller of necessary resources to do the job. He
has little capital invested in equipment, etc.

Because he must guarantee the project for a year, the general con-
tractor may have some trepidation over the incorporation of relatively
untried technology. More important, he will chance no piece of equip-
ment or subsysiem whose delivery at the specified moment in the con-
struction process might be in doubt.

E. SUBCONTRACTOR

The relationship between the subcontractor and the general con—
tractor is similar to that which exists between the general contractor
and the owner or developer. Regardless of whether the contractor is
part of the developer's organization, bids the job independently, or
works on the basis of a negotiated contract, he will take sub-bids from
a selected group of subcontractors for each major part of the work.
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For this reason, the subcontractor rarely entets the picture
prior to the bidding process (Figure 3-6). His concerns over delivery,
warrantees, ete., are similar to those of the general contractor's
and for much the same reason.

However, the-sub may be much more attuned to new work opportun-
ities promised by recent or alternative energy technology. This would
depend upon the match between that technology and jurisdictional union
rules and agreements under which he operates. Thus, the plumbing con-
tractor would be interested in the opportunities promised by SAGE...as
a "wet' system. But the sheet metal contractor would be seriously
interested only in solar-assisted systems using air as a working medium.

F, ARCHITECT

The architect would prefer to enter the development process
early...e.g., when alternative sites are being considered. He has the
capability to do so under established "extended services" contractural
arrangements. He may also have unique contributions to make in this
area (especially in selecting sites responsive to microclimatic design,
etc.). In the normal multifamily development process he is more
typically commissioned after most of the programmatic decisions have
been made (Figure 3-7).

Once, architects designed less than 5% of the nation's housing
which was primarily single family and usually developed under the
"cookbook" processes of state subdivision land planning acts. Usually
"drafting services” and building designers "drew up" the actual housing
itself. Today, much low-rise multifamily development is in the form of
Planned Unit Developments (PUD)}. 1In producing a PUD, the developer must
validate his proposed use of the land in order to gain approval of local
bodies. He often will maximize his chances in this regard by hiring the
best design talent he can afford —not only architects, but engineers,
landscape architects, etc.

The architect articulates the verbal results of the entire develop-
ment process up to this point. Three-dimensional preliminary design
concepts are then transformed into construction drawings and specifica-
tions. If the project is to be competitively bid on a lump sum basis,
he assists the developer in next evaluating and selecting the best bid
and the winning general contractor. During construction he does not
supervise the job, but "administers the construction contract to insure
compliance with the intent of the documents” —to do otherwise would
imply control and therefore rvesponsibility for construction. The latter

is the provence of the general contractor via terms of his contract with
the owner or developer.

G. CORSULTING ENGINEER
The dashed box used in the continuing series of diagrams in this

report indicates a role component that is contingent on building type.
This allows it to be a background graphic for more than one submarket.

3-9
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Nowhere is this truer than in Figure 3-8, which shows the consulting
engineer as "advising on engineering choices' during "project pro-
gramming.'" This may occur in the programming of some building types...
but rarely in low-rise multifamily garden apartments. This is because
such projects are essentially conventional in all systems used. In
fact, consulting engineers may not even be involved at all in small-to-
modest-scale multifamily projects. The probability of their involvement
ranges from highest for structural engineers, to mechanical, and least
for electrical engineers. Where engineers are not involved in a project,
their "function"...much simplified...is executed by the subcontractor

on the job. For example, the plumber may use preprinted charts that
incorporate industry or specific manufacturer rules-of-thumb to size
heating, ventilating, air conditioning or domestic hot water systems.
Structural elements may be strictly wood-framed, conforming to Type V
(timber construction) methodologies incorporated-into every building
code. Mechanical and electrical systems may be '"designed" entirely
according to code by those subcontractors. The practice is prevalent
even in two-story garden apartment projects of 100 to 200 units. The
architect's specifications may actually direct the "sub" to "size and
install according to code."

Where an engineer is on a project, 95% of the time he is hired by
the architect, responsible to him, and therefore obviously brought in
even after the architect...e.g., during "design and engineering.”
Usually the basic design has been determined and he is asked to "make
it work" in terms of his specialty.

H. SKILLED TRADESMAN

Skilled on-site trades include carpenters, electricians, sheet
metal men, plasterers, drywallers, plumbers, painters, masons, concrete
finishers, roofers, etc., as well as specialty installers and laborers.
They may or may not be unionized. The "open shop" and "right-to-work"
laws in dispute in many states are primarily directed at on-site con-
struction. Currently, most urban-area construction is unionized.

The major protective functions performed by the union have to do
with wages, benefits, the designation of who works on what project,
which trade will control what work, (jurisdictions) and what "kind" of
work will be "allowed" on the site. The latter two are of direct
interest to any efforts at instituting change or new products in on-site
construction. The issue of which trade shall install a system and
whether a preassembled system may reduce work available to the tradesman
may, in large measure, impact its acceptability for use.

Each trade is managed on the job by a subcontractor who often has
""come up from the trade” into management and then as an independent
businessman (see "E: subcontractotr'"). The tradesman working for that
"sub" can perform a very limited set of functions while taking care
not to interfere with the work of another trade. Thus, each is
"scheduled-onto-the-job," leaves when hjis work is through (to a point
where another trade must get involved) and may then return when the job
is ready for further work by him. The work proceeds essentially im

3-12
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serial fashion, although much of the time there is more than one trade
actively working on the job during the construction period.

Pride of "working with one's hands" still persists in the trades,
even in those that are actually highly mechanized. Doing a "good job"
for a "good building'" is still a serious concern for many.

I. ZONING/BUILDING CODE OFFICIAL

Two related but nonetheless distinct roles have been combined on
Figure 3-10. The zoning official is an employee of the local planning
department and the code official (counter engineer, plan check engineer,
inspector, administrator, etc.) is employed by the local department of
building and safety. Most incorporated cities and towns as well as
unincorporated (county) areas in this country have one or both depart-
ments. If not, they may contract for those services from meighboring
communities who do.

The zoning official is concerned that uses proposed for undevel-
oped land or changes in use for developed parcels conform to the zone in
which the property is located {e.g., to the local land-use plan as
reflected in the zoning ordinance). The building official is concerned
that the structure(s) to be placed on that land conform to the local
building code or localized version of a regional model code if in use
(e.g., that public health and safety is not endangered through unsafe
design or comstruction practices).

The zoning official may be consulted during ''feasibility analysis"
in regard to land use options available. Otherwise, he first sees the
project during the "design and engineering" phase, "confirming com-
pliance" by "zoning in" the project when building permit plan check
application is made. The building code official may also be consulted
during the preliminary phases of "design and engineering." This is
because any building code {other than a performance-based code), no
matter how comprehensive, cannot cover all possible building design and
construction variations. Therefore, the architect and often his con-
sulting engineers consult "over—the-counter" with the building depart-
ment to gain preliminary opinion on what they have in mind (although
that opinion is only advisory at this early stage).

The process of permit application, plan check, permit issuance,
and on-site inspection during construection is graphically depicted in
the next section (as are processes for implementing innovation in both
zoning and building code regulation).

J. BUILDING OWNER

The initial "dashed" box at the upper left in Figure 3-11, 'makes
decision about participation in project...", sets the stage for the
following discussion. If the developer is putting together a project
for a preidentified owner or if he is developing "'for his own account"
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{(e.g., his own investment, especially on a2 long term, income basis,
rather than strictly speculative or for tax advantage) then the "owner"
may indeed be involved to the extent shown on the figure. The same
would be true if an individual client/owner hired an architect directly
to design either type of multifamily project for him. In both cases,
what evolwves. is-the traditional .owner/client=design-and-=build team
relationship typical to building projects of all types (commercial,
residential, institutional, industrial) that are custom-designed.

If the owmer is dealing with a developer who in turn hires the
architect (or who may be on the developer's staff) more than likely
"turn-key" is involved —the design and production of a building com-
pletely handled by a single “supplier." The owner may specify any two
of three parameters for his turn-key project; cost, quality, or scope.
Construction is too complex, drawn out, and indeterminate a process for
even a packaged builder to guarantee all three without at least some
decision-making leeway. However, an owner may hire an architect to
design a building exactly to his needs but within the funding (budget)
he has available. The same three concerns of cost, quality, and scope
are of equal importance here—but the architect AND the owner together
exert continuous say {(if not always complete "control") over each. In
both cases, the costs and benefits of innovation of any type are inte-
gral project issues to be considered on individual nerit.

K. BUILDING MANAGER

As in the preceding figure, the upper dashed box in Figure 3-12,
with the phrase "if consulted" tells the story. Logically, experienced
building managers would have as much if not more than owners to say
about necessary functional (operational) aspects of a proposed multi-
family structure. Their input would have to take place during pro-
gramming, with possible detailed follow up during design and even con-
struction, if it is to be timely and effective.

Unfortunately, until recently this simply did mot occur. Multi-
housing was not alone. It was true for building of all types—even
commercial and institutional clients with major, on-going construction/
expansion programs. The actual detailed performance of a building more
often than not failed to find its way into basic planning for later
projects in most building-type job markets.

In recent years, this sifuation has significantly changed. A new,
almost separate area of study for institutional buildings — "facilities
procurement" — has produced specialists and a growing, specialized
literature. In multifamily housing, the industry's own press has urged
participants to "involve your manager early in the design process of
your next project —it will pay off."

The process and product of building will be improved by both kinds
of efforts. However, a secondary impact will have to be watched for.
The manager, like the framing carpenter often can not see "beyond the
nail he is driving."” Effective management is essential to any project

3-18
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and can often spell the difference between success and failure — but it
is not an end in itself. To be governed only by past experience can
limit the architect or the developer's ability to respond in innovative
fashion to new opportunities.

L. - OCCUPANT/USER-

As in the two preceding charts, "if consulted" largely governs
Figure 3~13., 1In the past, the occupant was not consulted before the
fact because he simply did not yet "exist." The owner, developer and/or
their architect planned for the "anonymous user." In reality that user
is not entirely anonymous. Marketing plays a big role in the developer's
activities and occupies a great deal of attention by publications and
other communications chammnels serving him. He knows "what is selling"
in a given area. It is the truly "successful" entrepreneur who can
sense what will be selling a few months or even years hence.

With the advent of increasing community resistance (environmental,
anti-growth, etc.) to more and more projects, soon builder/developers may
HAVE to find effective means to involve the eventual buyer or tenant
directly in the planning and design process for new housing projects.
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SECTION 1V

BUILDING CODE AND ZONING ORDINANCE APPROVAL PROCESSES

4, OVERVIEW

A dual tradition has dominated use of land in this country since
before the American Revolution. The first, a fundamental constitutional
principle, is private ownership of land. The second, is governmental
intervention in order to guide the direction, type, and speed of develop-
ment of that land by its owners. The land usually remains in private
possession. Three of four basic regulatory tools are an extension of
the police-powers of the state to local jurisdictions in order to
achieve that control. The transfer of those '"powers' occurs via
varicus model enabling statutes that now exist in all 50 states.

The first tool, building codes, regulate how buildings are to be
constructed on individual sites in terms of health and (primarily fire)
safety. The second, zoning ordinances, regulate how individual building
sites or lots are to be developed or used, in terms of what can be
constructed on those sites. They also regulate building bulk, parking,
and indirectly, population density. The third tool, subdivision acts,
are usually state laws, locally administered, that regulate how larger
tracts of lands are to be broken up into individual building sites.

They alsc designate what services or amenities subdividers must provide
to the sites, and to the development as a whole, The fourth tool,
"Covenants, Conditions, and Restrictions, (CC&Rs)" are an effort by

the ‘subdivider to retain control of the direction of his development

in terms that he believes will be attractive to his buyers. Foremost
in this approach is his assurance that their investment will be pro-
tected from "inappropriate use' by their neighbors. This is achieved
via "CC&Rs" which are deed restrictions that "run with the land."

They are conditions of purchase to which buyers and sellers of indi-
vidual lots agree during ‘original and all subsequent sales of individual
parcels.

Subdivision regulations are not of direct concern to the future of
Project SAGE. However, CC&Rs can have utmost significance to acceptance
of the potential SAGE product line and therefore its marketability to
multifamily developments. That is because they generally forbid
visible location of mechanical equipment on rooftops. Current experi-
ence indicates that solar collectors are being considered as mechanical
equipment by the "art" or "architectural" juries who sit in such
developments in order to enforce CC&Rs and rule on individual "infrac-
tions" thereof. For this reason, a renewed interest in court action to
test their legality has developed and such actions are now under way.
This activity should be monitored with results reported separately.

Even more intense interest has developed in "urban sun rights." The
individual property owner's '"right to light" has precedence in English,
not U.S., common law., Tentative ordinances have been advanced in
various communities and are destined for similar judicial tests. The
entire subject has been, and will continue to be, the subject of

4-1
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numerous reports as judicial action develops, including elsewhere within
Project SAGE. Thus, neither will be considered further here.

Zoning ordinances are of particular interest to SAGE because they
control building heights and establish required side and front yards,
. ete. — thereby creating a "buildable envelope' for each -site. They may
largely delineate what can be located where within that envelope.
"Yard regulation" in turn determines what can be located between that
envelope and the site boundaries, or property lines. Yard regulations
have significant implications for SAGE zs to collector and storage tank
location. However they appear to pose no undue difficulty in this area.
(At least, no greater than other issues to which the architect must
respond in fitting his scheme to the zoning "envelope.") Understanding
that "envelope" in turn allows one to realize what type of apartment
building may be built in each zone and to match SAGE variations to each.

Building Codes are of even more spetific concern to SAGE because
of their direct structural, electrical, and mechanical control over the
design of building systems and materials used therein. Content and
organization of building codes has been the subject of both SAGE and.
non-SAGE efforts in the past and will not be discussed further here. .
Rather, the emphasis in the present section is upon the building code
and zoning ordinance approval processes — the means by which conven-
tional zs well as innovative building designs, systems, and materials
are implemented in actual projects.

Zoning ordinance and building code approval processes are
appropriate to the present report because they are symptomatic of the
kinds of constraints that the owner or controller of any building site
must face each time in the development of g particular site.

Even though the developer may do a preliminary code and zoning
check before commencing development (as described earlier), he is
never quite sure of final approval until he has invested a fair amount
of resources in a given project. To the extent that his proposed
use of a parcel differs from the zoning in place or to the degree that
his architects and engineers propose utilizing innovative (perhaps
money or emergy-saving) materials, systems, or techniques of comstruc-—
tion that differ from those already code-approved, he may face
increasing uncertainty and at the very least, longer delays in "for
approvals.' Both realities help to explain key actor reticence to
consider any new technology that may increase delay and risk. Zoning
and building code regulations are self-executing, noncompensative, and
negative in approach. That is, they establish beforehand exactly what
is permissible — down to the last detail, and are expected to be hewed
to in detail. Administrative relief is an adjustment process based on
proving hardship and is determined on a case-by-case basis. Neither
form of regulation compensates the ouner for expenses incurred in
responding to them-or for losses the owner may believe have been
incurred in the earning value of a property or extra costs for its



77-48

development, due to such regulation. The regulaticons are negative in
the same sense that "nuisance"” regulations are applied to keep out the
bad rather than to achiewe the good. Thus, quality levels can be
beyond and even directly different from "health and safety." They are
part of the developer's initiative.

During the 1960s the phrase "protect the public welfare' was added
to "health and safety" as objectives in the preambles of most zoning
ordinances and building codes. At the level of zoning and subdivision
regulation this has facilitated entry into land use control of local
community concern over availability of resources (water, natural gas,
electric power) and the provision of services (sewer, schools, etc.).
Tt has led in many cases to restricting further development, in the
name of those concerns, by wmany communities.: New "super bodies'" have
been created (and sustained) by society to regulate development that
extends beyond the boundaries of any one community or to protect a
larger, common wvalue., The California Coastal-Zone Conservation
Commission is a most important example.

In the same way, "promoting the public welfare" has led to intro-
duction within the building codes of energy-use-limiting redtrictions on
building design and materials., The State of California "energy insula-
tion standards'" for residential construction are of particular
importance in this regard. However, as California residential energy
design standards are administered by local jurisdictions in the same
manner and as a part of local building codes, the following discussion
of approval processes will apply equally to them as well.

As can be seen in Figure 4-1, this section of the report is
organized in terms of zoning and code approval processes that cover
increasingly nonconforming activities from the estab}ished norm in each
case. At the center is the process by which a normal building permit
for a conventional project is sought, during which its proposed site is
routinely checked for conformance with uses allowed in that zone.

The other extremes in each case are actual changes to the building code
(A-4) or zoning ordinance (B~3), respectively. In between are proces-
ses which allow experimental use of a building material, system, or
process {A-3, A-4) or variance in the use of a piece of property, on a
permanent or conditional basis (B-2). Both types of intermediate
processes often are useful, even necessary preparatory steps to
subsequent actual code or ordinance change. As wmight be expected,
required direct (approval/testing) costs and indirect (consultants)
costs and time (which is literally momey to the developer) increase as
one deviates from the standard approved process — Figure 4-1: A-1/B-1.

Discussion of individual approval processes which follow are
based, where appropriate, on cne or a combination of zoning and code
(local county, model) regulations in use in the Southern California Gas
Company BService territory. As is well known by now, the specifics
within those codes and ordinances may vary in minor and major ways
between individual, even contiguous municipalities and/or unincorporated
areas within the territory. However, the approval processes involved
are usually enough alike to be discussed in generic fashion. (Most
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of the diagrams are self-explanatory. Therefore, accompanying text
will be minimal.)

B. BUILDING CODE APPROVAL PROCESSES

The conventional building permit application process is basically
a five-part activity. It is broken down in sequential detail in Figure
4-1, A-1. The first was discussed earlier under "actors and roles.”
It consists of an optional visit to the building department for an
informal, "over-the-counter" discussion between the building ovner and/
or his agents (architect, engineer, contractor)}), and a department
counter-engineer.'" TIssues which arise during early or conceptual
stages of "design and engineering" are discussed. The second part is
filing for plan-check, plan-checking, and subsequent resubmission of
corrected documents. The third is filing for an actual building permit
on the basis of the now-approved construction documents. The fourth
part is department inspection of the site ags actual construction
progresses. The fifth and final stage is filing for an occupancy
permit.

The second and third stages require the payment of fees pro-
portional to the value of the project — often a very substantial amount.
They largely financially support operations of the department. (The
final phase requires but a nominal fee.) All of the opinions, rulings,
and approvals obtained in each phase are voidable in the following
phase or phases, with final say being held by the inspector on site —
regardless.

"The Experimental Project'" (Figure 4-1: A-2) is used by selected
jurisdictions. It is similar to, and largely follows the normal,
project-specific building-permit/plan-check process. It works best
when objectives of both the proposer and the jurisdictional body are
served. That isg, the proposer may have a new technology, material,
subsystem, or construction methodology that is not covered by the code.
He requires actual experience with it in the field before possibly
seeking more permanent (expensive, and time-consuming) forms of code
change. The municipality, for its part, may be interested in similar
experience with the innovation; e.g. — it sees numerous future requests
of a similar type and/or is feeling pressure to respond to public
calls for acceptance or change of a new technology (such as ocecurred
in the realm of industrialized housing in the '60s and is occurring with
solar energy systems now). Approval here is on a one-time basis only,
maybe for a limited period of time, and may have modest to quite
serious conditions attached to even this very limited form of
approval.

The "Research Report" (Figure 4-1: A-3) is the means by which
most building code jurisdictions operationalize the quasi-performance
oriented "alternative" provision typical of most codes. A common
statement is:

4-7
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"the provisions of this code are not intended to prevent the
use of any material or method of construction not specifically
prescribed by this Code, provided any such alternate has been

approved."

Where a model code used by many jurisdictions is involved, the
"research report" becomes the closest activity to the European
"Apreement" system. As in Agreement, positive recommendations are
incorporated as such by 99% of the local authorities, although they have
power to refuse or to alter approvals as applied in their jurisdictionmn.
This is even truer now that "'research recommendations' are received
by and acted upon by the joint Council of American Building Officials.
It is made up of three of the four major model code organizations
in the country. They are: The International Conference of Building
Officials (The UBC), Building Officials and Code Administrators
International, Inc. (The BOCA Code), and The Southern Building Code
Congress (Southern Building Code). While each participating code
group must review and take action separately, thereby increasing
approval time and cost commensurately, at least there is a common and
standardized format of approved testing procedures and laboratories
which need not be repeated. A positive research recommendation from
the Council facilitates use of the innovation in localities sexved by
all three codes, although on the same limited-duration basis as a
recommendation by any one.

While the preceding changes to code requirements are all of
conditional or limited duration, an actual code change (Figure 4-1:
A-4) is permanent. WHowever, they are subject to future change as are
existing sections of the code. 1In fact, it should be noted that since
codes are generally (but not always) reactive in nature, subsequent
failure of an innovative material, system, or construction technique
will generally bring about prescriptive changes and restrictions on
further use. TFor example, should antifreeze (glycol-filled) collectors
leak onto and destroy built-up roofing or perhaps cause human injury,
strong code reaction to prevent future occurrences of either situation
can be expected. Actual changes to the building code inveolve a modest
fee, if any at all, but can actually be extremely time-—consuming, very
uncertain of success, and therefore the most expensive of all.
Finally, code changes can be initiated by code administrators themselves
(or their technical staffs) as well as by manufacturers, inventors,
and, to a lesser degree, builder developers, architects, engineers, etc.

C. ZONING APPROVAL PROCESSES

As shown in Figure 4-1, the most typical or standard zoning
activity in regard to actual building projects is the "zoning in" of
such projects — during the building permit process. (Thus, there is
no separate Figure 4-1: B-1.)

The "Zoning Variance" (Figure 4-1: B-2) is perhaps the most

controversial of all approval processes. Immediate neighbors may object
to variances for projections of the proposed structure into otherwise

4-10



77-48

NON- PROVBCT $PECIFIC CHANGE IN COPB'S FORMAT, ADMMNISTRATION, WORKING AND/OR,
TO CONSTRUCTION TECHNIQUSS, PROCESSES DESIGN METHOTOLOGIBS M5 WBLL Mo TO
YPBCIFIC MWRTERIALS, COMPONBRTS , OR SUB-SYSTEMS INSTALLED THEREUNDER

— A FERMANENT CHANGE TO THE BUILEING Cook —

| INTEREATED PARTY SUBMITS PROPOSED CHANGE (WITH SUPFORTING BVIDBNGE) T2 CODE CHANGE CONAITTER|

I__,‘ CONAITEE. evnm‘ml PUBLIc HEARING ~
PROVDEED cHANGE | HELD

| | [ComeATTTEE FIBwmies FvR ﬁ_mmmuamm L CONMNTEE RECEYS6
} | | weromT, suwamizing ALY ProposeD 1€ | 1o AL memeere we- AND DISSEMINATES AL
I ; CHRHGPE, WITH 175 RECOMMBNDATIOND | | auBeT cupiLengE 1 | cirliENgEs To Al Memses
I RESFONGE 1Y $5TVOTE PRIOR TO ANNUAL- MEBTING
1 HO CHALLENGE T0 A —| | rReresen cooE ces
} | RECONMENPATION ANDP SUBSEQUENT COMNTTEE
——————————— PECOMNIENDATL NN
|| Ny Reaupst oo mroats T4 | ATIONS IN ANNUAL
H CONMITIEE MAKES TS REFORT CHHICH HAVE BEEN
] ATION , DIRELT ADPITIONAL TEST ! RECONMMBNDATION &F! G‘HN-I-'ENWD INTRODUCE D,
L;{ B MSDE, ADDITIONAL STUPIES BB| 7| () APPRIVAL 46 suemiTreD| | | oeeaTsD Anp votep o
| MMPE BTO. ~OR EATABLUISH | (ZIAPPROVM. A& REVISED B MEMBBRAHIP AT ANNUAL
l SPECIAL SUB-COMMITIE TO DO %0 | _|(3)DimAPPROVAL BUSINESS MEETING - CODE
IN ORDER TO FORMULATE THE | [A@® Furthee snupy CHINGE SBSHIONS
“Mﬂ‘ﬁ_ﬁélﬁ_w_ — L
PISAPPROVED OR 1co0E CHANGE COMMITTEE
RETURNED FOR J | rEcommENDATIONG APPROVED,
FURTHER. £TUDY APPROVED Ab REVISED, HELD
' | [Fer FummiER 4TUDY, OR
DIGAPPRONED Y
MEMIBERRSH (P
CONMITTEBAIPROVAL
RELOMNENDATION ME"‘”@“”’
STANDS AT

¥ $

PAPPROVED CHANGES" PUBLISHED
AND DISTRIBUTED T0 MEMBERG
WITHIN 90 DAYS ~0R PRINTED IN
NEW CoDE.

“NOW Ak PART oF THE cove —

Figure 4-1: A-4. Model Regional Building Code Authority -
Changes to the Building Code

4-11



77-48
PROPOSED USE OF LOT OR PARBEL @ VARIANCE W/ ZONING
ESTABUSHED/ EXISTING FOR THE SITE
-AN ADMINISTRATIVE PROCESS -

"AREA" VARIANCE REQUEST I Y} Use variance RequEesT P
Projections into Required Use of property For other
Front, Side ,and Rear Yard than that stipulatedinthe
Setbacks , Zormng Ordinance .

- Most Frequently a"Corditional
Use" for quasi-public purposes
(zcheol, church, hospital )

L

VARIANCE REQUEST FILED[F&& PAID BY OWNER or his
ARCHITECT. "RADIUS MAP " COMMISSIONED BY OWNER/ARCHITET
7O AND PREPARED BY "APPROVED LOCAL MAP MAKER"

N

PROPERTY OWNERs! wiin 300’ RADIUS OF SUSJECT SITE
NOTIFIED BY PLANNING DEPT. OF VARIANCE REQUSST K
DATE/ LOCATION OF PUSBLIC HEARING THEREIN

PLANNING DEPT. STAEE MEMBER VISITS SITE AND MAKES
‘REPORT ON AlL CoNDITICONS

o

EONING VARIANCE REQUEST PUBLIC HEARING RELD
Conducted by Appointed Zoning Administrdor.

APPROVED DISAPPROVED | continved .

next page
J 4

Figure 4-1: B-2. Planning Department — Zoning Variance Process

4-12



77-43

ZONING ADMINISTRATOR D&TERMINATION W/
VARIOUS CONDITIONS ﬁmﬂ -7

— 3

APPROVED DISAPPROVED
Enw‘mnmenéaéee . l
Impael Comms
it OPTIONAL

REQUIREMENTS IN

J{ I SOME COMMUNITIES
May REQUIRE QRIsF MAY REQUIRE FuLL I

ENVIRCNMENTAL ENVIRONMENT IMPACT
ASSESMENT  FoRM STATEMENT/REPORT

APPROVED

L

PREPARATION OF
Furr &ls

REPORT
L r——— s Mg w—
Dis- APPLICANT
Y Y |l sopnovd =N revises prans ro oo
lconrorn wfexisrmd
1 |Zorws ax AsarDanyg
PRa/&cT
P ! PRosT__ _ _
> 4 | ba‘vg
7 < A Build Per chmf'_s,l
Y TAPPROVAL R DBAPPROVAL |
e MaAy 86 arrsasD oY }...J
L_Pfomeﬂré) oF OPPONSNT (5) B
————————
|
N ——Ne
[~ ]
PROJECT PROCEEDS INTO |
CONSTRUCTION  UNDER 1-20”!!-’6 APPEALS REVIEW |
APPROVED ZONING UARIANCE {BOARD ONLT l
[
L---_-i — ——-
. ~— N
IAPPROVED | [DISAPPROVED |
- ——t P
———— g Nt _
Gronted innance,  (APPLICANT |
Y be"”’wi::} :ffmg@:;rf oo
- Q_g%_:__ P (Awanden prajeél
\5 I ACTION | :

1 R NP |
L-Lappma"l Emm]—--.'
Figure 4-1: B~2, Planning Department - Zening Variance Process
(Continued)

4-13


http:F4'PA.VA

77-48

prohibited "yard" areas. Conditional use requests for nonconforming
buildings on a site can be fought by an entire neighborhood — and
frequently are. The process can be loud, long, painful, and costly to
all participants.

Actual "Zone Change" (Figure 4-1: B-3), like building code changes

"are the most permanent and therefore the most costly in time and money
(beyond minimal application costs). They cap involve the politics of an
entire city — and the future of its key politicians. As compared to
zoning variances, they may be more frequently initiated by city

councils and/or planning commissions (e.g., as a part of orderly

general plan implementation) than by individual property owners.
However, a high degree of volatility is shared by both types of zoning
changes because both can produce an "unearned increment" for property
owners. That is, through the single act of certain types of variances
or zone changes (for instance — from a less dense to a more dense or
intense use) a given piece of property can jump immediately and
enormously in value. That increase in value accrues to the owner with-
out any capital improvement to the property by him. It's simply a
reflection of its increased earning capacity. Time and money costs of
such change may be significant as has been noted — but not nearly
commensurate with the resultant increase in property wvalue if successful
— hence the phrase "unearned increment."
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SECTION V

INTERIM CONCLUSIONS: FIT OF THE SAGE SYSTEM

A, OVERVIEW

The preceding discussion of building industry characteristics,
selected actors and roles, and selected processes, has attempted to
establish a context for fitting Solar Assisted Gas Energy domestie hot
water heating systems to multifamily housing. Figure 3-1 has been
reintroduced in this Section as Figure 5-1 in order to suggest some
tentative near- and longer-term conclusions as to how SAGE might be
received and how SAGE fit might be achieved.

The actual fitting of SAGE to the U.S. building industry multi~-
family submarket will be a process of refinement based on the results of
all other SAGE technical, marketing, business development, and policy
development tasks and upon results gleaned from the two demonstration
projects installed under Phase III. Beyond the Project itself (and this
report) are the implications of competing fossil fuel rate increases and
the cost of so-called renewable energy sources, as well as whatever
national energy policy is finally promulgated.

For purposes of the present report, the fit of SAGE can be seen in
two different dimensions and levels of specificity. They may in turn
involve two different time scales as well, although even now the two can
overlap.

B. THE NEAR-TERM FIT OF SAGE

As other "Implementation Task' reports have shown, the SAGE system
is most akin to conventional plumbing (or mechanical) systems. Collec-
tors, tanks and heat exchangers are the only truly unique components,
with the latter two unique only to this building type but not to the
industry or the plumbing trade as a whole. As shown in Figure 5-1, this
suggests that Steps 4 through 6 of the industry process flow, or C/D/B,
involve design and engineering, costing/bidding, and construction.

Qf the 1l key actors whose duration of participation in the over-
all process were shown in Figure 3-2, 8 or 9 are most heavily involved
in those three steps. These include: the builder/developer, lender,
general contractor (if different from the developer), subcontractor,
architect, consulting engineer, skilled tradesmen, zoning/building code
official, and (if identified and part of the project from its initiation,
rather than a subsecquent buyer) the building owner himself.

If a single observation can be made about this diverse group, it
is that they will act as individuals. For example, two competing
garden-apartment builder/developers in the same local market may have
diametrically opposite views about the near-term marketability
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of solar-assisted hot water heating systems. The following generaliza-
tions, based on all that precedes in this report, are therefore just
that - generalizations which must bhe carefully adjusted to individual

perceptions.

In the near term, the lender may be least interested in a SAGE
application. He is conservative by nature and realizes that any
incentive he provides to encourage use of the system {(e.g. low-interest
loans) may serve to increase his risk without increasing his potential
return. That is, energy cost savings will accrue not to him but to
the project owner or rate-payer. He has thus far been cool to the argu-
mont that his population of qualified buyers or renters is expanded by
means of lower utility costs allowing more of the housing consumer's
housing budget to ge for actual housing costs. The builder/developer,
general contractor, architect, and engineer may similarly resist apply-
ing the system (regardless of cost—competitiveness) in the near term
because additional risk and therefore 1iability may be promised by such
application. This can be in the form of uncertain delivery, per-
formance, or required maintenance. However, the subcontractor and
skilled tradesperson (especially those in the "wet'" or plumbing trades)
may be very interested. This is true if they understand the minimal
risk-nature of water solar-assisted heating and subsequently see the
potential for a very large industry, and considerabls new work in their

specific trade.

The building owner may have equal trepidation about using a
relatively untried technology and its possible ability to adequately
serve his building and its tenants. He will be somewhat reassured
(during initial solar technology use) if he realizes that full back up
is provided and that his tenants may never know what source of energy
is really heating their bath water. Like the builder/developer, he may
o1 may not percelve the visible expression of solar techmology as
attracting -- or scaring off potential tenants. In the two demonstration
projects, SAGE has usefully shown its capability for being evident and
even architecturally expressed, or for being entirely hidden from ground-
view.

The building manager, if different from the owner, may share simi-
lar positive or negative attitudes toward implementing a SAGE-type of
system. His emphasis would be on maintenahce concerns. If his building
is centrally metered, he may be a little closer to rapidly increasing
utility costs and commensurately more interested in the energy-savings
aspects of SAGE.

As noted earlier, depending om the jurisdiction and upon other
pressures faced by the building code official, he or she may want to
cautiously try out SAGE via an experimental project, or may simply
accept it as another pluwmbing system. This would be particularly true
if its innovative aspects have received some form of conditiomal or
long-term model code approvals. The zoning official will make sure that
SAGE components do not violate height limits or encroach upon restricted
sideyards. However, the obvious energy/resource conserving aspects of
the SAGE system may assist builder/developers in achieving the temporary
or permanent zone changes they seek, 1f they can see solar energy as a
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marketing tool., If it is used only as a ploy to achieve rezoning,
recent such efforts have shown that it could backfire with serious
short—term difficulties for him and longer negative reactions to the

system by the public.

The -three "design and build" steps of Figure 5-1 have been
expanded into detailed substeps in Figure 5-~2. Possible tasks that SAGE
might execute in order to serve industry needs in incorporating a SAGE-
type system are suggested at each substep of the process. Not all funec-
tions would be viable for every possible SAGE business -plan. However,
if that plan is finally configured, the kinds of industry interactioas
suggested could insure "industry-fit," if strong feedback and self-
corrective mechanisms were built in at each point.

C. IMPLICATIONS FOR LONG-TERM FIT

Figure 5-1 suggests that long-term SAGE implications can perhaps
impact the entire process by which multifamily projects are conceived,
designed, constructed and operated. This can best be understood if one
considers two transitional issues first. These may impact SAGE even now
and set a pattern for the future.

The first is architectural design. Even if space heating is not
involved, the architectural implications of sclar energy may be "hide-
able" but they cannot be denied indefinately. If a combination of new
energy codes and increasing restrictions on conventional development
combine to demand a more energy/resource semsitive approach to multi-
family projects, the architectural potential of SAGE may be discovered
necessarily. If this kind of serious energy-conserving design approach
is to be taken, this may require significant shifts in current actor
roles and entry/exit points. For example, to integrate solar com— .
ponents into a viable, visible architectural expression, the decision as
to its use may have to come before Step 4, '"Design and Engineering.”
Also, questions of appropriate site selection may be involved.

Although the SAGE system is a simple enough, almost packageable means
of solar-assisting domestic hot water heating, it would also be hoped
that the decision to use SAGE would be part of a larger, performance-
based, energy-conserving design and building management scheme. If this
were so (and the tendency of nonresidential enmergy codes to seek a per-—
formance basis may encourage a similar approach in multihousing) then

a more integrated team approach to decision making will also be called
for. This requires that architects come to understand engineers and
engineering better and engineers come to understand architecture and
architects to a much greater degree. Therefore, both may be called in
earlier by the developer.

The second transitional issue is really an off-shoot of the first
and may in many ways hasten the changes suggested here. It is the area
of policy creation and implementation. By whatever means (deregulation,
incentive creation, etc.) the costs of conventional fuels are allowed
to ""seek" higher levels and/or the installers or users of solar systems
are economically rewarded for their actions and those changes will be
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hastened. It is also possible that punative or otherwise restrictive
legislation may be enacted which will require the use of solar energy
on all buildings. TIf this latter type of legiglation or administrative
fiat occurs, we will be dealing with but ancother prescriptive spec-
ification code. As with other such codes, the result is often to
encourage minimum compliance within the letter of the law rather than a
creative response to its intent.

The intent of SAGE, if commercialized, is to provide a means by
which approximately 3 to 4 Btus of sun energy are used for every 1 Btu
of natural ges energy for the heating of hot water in apartments at a
reasonable profit, thus stretching available supplies thereby. In con-
cert with other energy and resource conservation cbjectives, the result
may just be a significant restructuring of building industry character-
istics and the emergence of an environmentally responsive architecture.
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