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FOREWORD

ENERGY CONSERVATION VIA
INTEGRATED COMMUNITY ENERGY SYSTEMS

This report 1s part of a series of studies designed to analyze the
commercialization potential of various concepts of community-scale energy sys-
tems that have been termed Integrated Community Energy Systems (ICES). The
study reported here concerns ways that affected individuals and organizations
will respond to proposed ICES development projects. The intent is an initial
examination of several institutional sectors that will: (1) anticipate re-
sponses that could impede ICES proposals and (2) provide an information base
from which strategies to address adverse vesponses can be formulated.

The Need for Integrated Community Energy Systems

Events of recent years have created public demand at the community
as well as the national level for energy supply systems that are energy-
conserving, safe, environmentally acceptable, reliable, and “price stable"—
that is, consumers can expect that their energy expenditures will he a
relatively constant share of their total budgets. The Integrated Community
Energy Systems (ICES) Program of the ERDA Office of Energy Conservation is
designed to develop community-scale energy systems with these characteristics,
These systems will represent an integration of community design planning and
energy technology concepts and will help achieve the national goal of
conserving energy, and, in particular, of conserving scarce fuels.

A Definition of 'Community"

The definition of "community" as used in the phrase "integrated
conmunity energy systems" is: a cuomplex of buildings (and open space
that are employed in human activities and that are connected by networks
for moving paople and their messages, as well as goods and services, to
residential, commercial, industrial, agricultural, recreational, ¢r
cultural; the "networks" may be transportation routes or modes, pipelines,
comnunications links, telsphons or alectrical trs=umission lines, atec,
Superimposed on the physical landscape of any community are complex political,
social, and economic systems and jurisdictions that determine the types
and levels of the community's activities. Thus, a "community” may be as
diverse as a municipal or suburban business district, a farm community, or a
wultiply=-soned Planned Unit Development to mame only a few, Furthermore, ths
ICES Program is conceived for communities in various otages of development
in both new and redeveloped arveas.

Integrated Community Energy Systems and Their Role in Communities

An integrated comsunity energy system is nmore than a new hardware
system -~ although equipment certainly would be part of an ICES. Neither
can the concept be limited to simply designing buildings or arranging
activities in space. An integrated community energy system would not
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necessarily supply only a single service, o.,g., electricity, ia an cnergy-
conserving fashion, such as by recovering waste heat from the energy system,
Rather, the whole ICES concept seeks an optimal cowbination of all of these
dimensions to meet the energy requirements of a particular community, An
ICES —— a3 an investment in integrated human, building, network, and
machine systems -- would become an integral part of the larzer community
providing energy-using services to support the residents' lifestyles in a
stable and environmentally sound fashion.

Designs for Energy-Conserving Communities

Energy conservation in a community development cam be accomplished by:

1, Reducing or minimizing energy consumption in a development plan
via design options linked to existing, conventional energy supply
systems. This assumes that development design 1s independent of
the energy supply. Achleving this objective will require:

* choice of activity (residential, commercial, public, etc,)

mix to facilitate the intended community functions,

choice of buflding types and density to achieve energy
conservation while meeting the expectations of building
users, and

careful attention to site planning with sensitivity to local
topography and climate and to internal circulation requirements
as they affect nnergy consumption.

2, Designing energy conserving supply systems to meet the: demands
of a given community. This assumes that the developmeat plan
is fixed and merely produces energy demand load profiles and
engineering design parameters. Achieving this goal will require:

® reliable delivery of primary (electrical and thermal) services
in an energy=-conserving fashion,

electrical (or other) grid or non-grid connected systems when
appropriate,

incorporation of egppropriate, ancillary energy-related
services, such as solid and liquid waste recovery, wastewater
treatment, transportation, and communicatfon, and

* development and demonstration of new energy-conserving

technologies and systems in the community context.

ICES Program Objactives

The major thrust of the ICES Program combines both of the above
design options whereby the entire development design, including energy supply,
is allowed to varyin a systeratic manner to achleve specific design criteria
while simultaceously minimizing or reducing energy comsumption. In this case,
the development plan and energy supply system are designed simultaraously.
Achieving this objective will require Integration of the varfous fields of
technology, institutions, organizations, and processes that:
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e design and build communities and energy systems,
e finance community development and utility services, and

o own, operrte, and regulate community cevelopment and
energy an. *u~ ¢ management systems.

Some circumstances ex'!st .nder which energy or scarce fuels can be
conserved within the community :t.ucture while simultaneously benefiting all
vested interests in community development. That these targets of opportunity
exist is implied by recent construction of solid-waste recovery systems used
in conjunction with steam or electrical generation facilities in various mu-
nicipalities throughout the country. Under these conditions, the objective of
the ICES program would be to identify those opportunities and to provide the
necessary information and technical assistance to bring about implementation.

A second set of circumstances may also exist where energy might be
conserved by proposed community energy system development, but not all vested
interests would benefit from the venture; in fact, there would be a net cost
to some parties. In this case, the classical tradeoff situation would exist
whereby some parties would have to be compensated to encourage thelr support;
this would involve a change in public policy, such as a modification of regu-
latory requirements or a transfer of payments of one form or another. Another
major objective of the ICES Program is to identify the costs and benefits of
such policies to delineate the high payoff strategies that would bring energy
conservation into balance with other social goals.

A third set of circumstances may exist where significant energy saving
can be achieved by the application of an emerging, possibly untried technology
or a novel synthesis of existing technology. In this case, investment from the
private sector may not be readily forthcoming because of the high risks involved.
The ICES program would then undertake development and demonstrations programs to
prove out these concepts and thus encourage their commercialization.

Finally, the ICES program seeks to integrate and apply emerging tech-
nologies within the comuunity context that have been developed within other
energy RD&D programs. Simultaneously, ICES seeks to identify specific RD&D

objectives for these programs that could further benefit the community energy
system concept,

This general defimition of objectives for Integrated Community Energy
Systems can be understood to apply to such diverse potential recipients as:

e municipalities owning and operating utility systems,
e municipalities served by private utility companies,
e redevelopment projects and new community developments, and

e institutional building complexes and campuses.
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Summary

In brief, the ICES Program is intended to identify the opportunities
for energy conservation in the community context through analysis, development,
and/or demonstration of: '

® location and design of buildings, building complexes, and
infrastructure links,

® engineering and nystems design of existing, emerging, and
advanced energy production and delivery technologies and

systems,

regulatory designs for public planning, adeinistration, and
regulation of ensrgy-conserving community development and

energy services, and

financial planning for energy-conserving community develop-
ment and energy supply systems.



1  INTRODUCTION

The compercialization element of the Community Systems Program seeks
to facilitate the wide-spread adoption of integrated community design and
energy system concepts and technologies. As with any newv technology, the
rate of adoption will be influsnced, not only by technical characteristics,
but also by cost performance characteristics, the organization of the market,
and imstitutions]l factors that might be raised. This report is concerned
with establishing a progras o deal with potentially serious institutional

factors.

The types of communities that are design targets for community
syatems RDED outputs are many and variad. The general definition of ob-
jectives for integrated community energy systems can be understood to apply
to such diverse potential recipients as:

1) municipalities owning and operating utility systems,

2) wmunicipalities served by private utility companies,

J) redevelopment projects and new community developments, and
4) insticutional building complexss and campuses.

This array of communities represents an equally imposing divoreity of market
structures and institutionsl environments that sust be studied as part of

the commarcislization element. Omne approach to studying institutional factors
might be to categorize these markets as succinctly as possible and then cat-
slog for each distinguishable market the impeding factors that might atise
because of its spacial circumstances and mix of institutional actors. it is

not clear at the outset of the program, however, tha! this encyclopedic approach
is either fessible or necessary. Considerable effurt would be required:

(1) to portray accurately each community type and the interactions among
pacrticipants in its building, and (2) to assess the effects of these inter-
actions on commmity systeas innovations to customary projects. No definitive
listing of possible targst commnities has yet baen prepared for the program,
but one could almost immediately vrite down a few dozen distinct community types

that should be considered. Large-scale developments for wvhich community systems
concepts are appropriite are, in fact, each a unigue combimation of site, purpose,



physical plan, and institutional context. Exactly how many community types
would hsve to ba studied to fill out the catalog of institutional fncrors 1is
not certain, but the number is largs.

The valus of a process that can be applied: (1) to define the institu-
tional problens associated with any target comaunity and (2) to determine ac-
ceptable solutions to the problems has been recognized. Appendix E contains
suggestions for such a process. This kind of process could be the basic
mschaniem for identifying a compendium of imstitutional factors, should that
subsequently be found desirabia. It can also be applied in case studies and
demonstration proponals of individual commmity systems projects. Persons
working on this project generslly have concluded that the kind of cetail repre-
sented by certain case studies is needed to assess adequately the relative im-
portances of potential institutional factors; Appendix E dsscribes the process
designed primarily for use in case studies.

Ons of the prerequisites for any applicacion of the procass is a
thorough buckground knowledgs of the makeup and responsibilities of the msjor
participating institutional sectors. The primsry effort in this project vas
devoted to assembling the background inowledge of institutional sectors in-
wvolved in an important class of target commmities, namely, large-scale private
developasmt. Privets developers typically operate under ssvers constraints
vhich they bave only limited opportunity to changs. Only & few of them will
initially be receptive to commmity systsms concepts. Because the total of
private building is so large, however, it is essential to address the institu-
tional factors that will confront private dewelopers and try (o resove as many
barriers as can be justified. Sections 2 and 3 of this report represent an
overviev of the priwate development process, the institutional enviromment sur-
rounding ic, and s closer survey of several sectors of the envirommsat. To-
gother they provide an imformstion basse for furtlar analyses.

Pigure 1.1 illustrates the point of view adopted in our exsminstion of
private devalopment. Ve assums ths deveiopmsnt fira's backing for 2 commmity
systams proposal and try to anticipate the responses of other participating
msrhet institutions. MNsturslly, the developmsut firm's actusl decisions are
oot independent of these anticipated responses. To understand how the firm
would decids to sponsor energy counssrving concepts, a siparats project bhas
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besen undortaken to study the criteria a developer weuld apply in evaluating
alternative energy supply systems for & large suburban shopping center. The
results of that study are ruported elsavhere. In Section 2, the process

that is typically followed in producing a large-scale development is outlined
as a moans of revealing some of the ways that institutional sectors, such as
those in Fig. 1.1, impinge on the developer.

From this gensral overview, Section 3 elaborates on the examination of
three of the institutional sectors -- public institutions, privace institu-
tions, and consumers. A fourth sector — financial instictutions -- is the
subject of another project vhose results are reported separately. The research
surveys supporting Section 3 provide basic descriptions of the organizations
of the sectors and the roles played in the developmsnt process. Full-scale
commmity systems developmsnt scenariocs were not available for simulating
institutional responses. However, some present types of development (notably
planned unit develupments) have festures that might be important for ensrgy
conservation. Known responses to these developments have been used to infer
potential factors affecting commnity systems proposals. To proceed such
farther in the study of institutional factors will require an examimation of
specific proposals, 1i.s., case studies, in the manner of the process outlined

in Appendix E,
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2 A STARTING POINT: THE DEVELOPMENT PROCESS

2.1 PRIVATE DEVELOPMENT

As vas explained in the Introduction, the starting point for the studies
summarized in this report has been to assume a development firm as the pro-
ponent of a community systems project. In subsequent work, this assumption
should be subjected to close scrutiny. Is the private developsr of large-scale
projects more likely to be an innovator -- and thus encounter risks and inasti-
tutional problems -- than is the public builder of an institutional complex or
a publicly regulated utility company? The results from ore examination of this
question seem to conclude: "it depends.” In many instances, the developer
himself is unable to alter circumstances (availability and cost of investment
capital, consumer tastes, costs of altermative fuels and utility services, etc.)
and is in no position to assume svoidable risks. 1f the developer will also
occupy the completed project or at least vill own and operate it, his incen-
tives to examine the potentials for energy conservation and to considar an at-
tractive possibility will be msasurably incresased. It should not be surprising,
therefors, that more than one largs developmsut firm has expressed an interest
in the objectives of the Commmity Systams Progras.

With regard to the study of institutional factors, a secoud question
should be asked about a developer as an innovator. Is the institutional con-
text experisnced by a privats developer significantly different from that
of pubiic or semi-public developers, and 1if eo, vhat could recommend looking
first at the private developer's coutext?! Recognising once mors that “"private
developer™ means one thing for speculative development and something else for
owmar-occupied developmant, the answer is still yes to the first part of the
question. The mechanisms for vaising capital, the regulations that muet be
mat, and the ealemsnts that go into s determination of feasibility are enamples
of the difference betwesn private and other, more public, developers. The
choice of which developer type to examive first is somswhat arbitrary, but
several justifications for starting with private dewelopers can be offered.
Private devalopmsnt accounts for sost of the new comstruction in this country,
e.§., approximstely 0% betwesn 1960 and 1975. Becauss an cbjective of the
Commmity Systems Progras is to address prodless in a amnner that will be
mssningful to the widest range of ultimate implementers, the problems associated
wvith private developmeat of commmity systems cannot be {gnored. Although



innovation in the private sector will be difficult and the number of firme
large snough to be capable of developing community systems projects is
limited, we need to develop better estimates of realistic potentials for
comnercialization there. Purthermore, the variety of organizations and
constraints that cause problems for even the largest private developers
appears to make their institutional context an ideal one to use in estab-
1lishing and testing & framework for studying institutional factors.

2.2 OVERVIEW OF THE DEVELOPMENT PROCESS

Appendix A of this report is an overview of the process by which
large-scale dsvelopment is typically carried out. The overview is based on
a chronology of activities that begins with the developer's tentative formu-
lation of slternative investment opportunities and extends to the operation
and maintenance of the completed project. From this chronology, we can
_ begin to drav soms insights concerning the roles of various organizaetions
in the process. The customary interactions between the developer and other
respounsible organizations are determined by the requirements of the development
process and the objectives and policies of the organizations. This network of
interactions, mediated by the davelopment process, is vhat is msant by the
private developer's institutional context. The two primary goals of the
overview, therefore, are to:

1. 1dentify the organisstions that participste in the development

process (at other placss in this report these might be desig-

asted as actors and, in closoly related groupings, as institutional
ssctors); and

2. describe how the organizatiocns interact during the developmsnt
process.

Purthermore, it may be useful to:

3. 1dentify soms choices that affect the ensrgy consumption of
the commmity under devalopmant; and

4. form soms general hypotheses about the responses of the
participating organizations to energy comnserving development
proposals.

The intent of this overview as a fromsork to direct us towsrd more
detailed studies mmst be emphssised. Conclusions from it pertaining to items
1 and 3 will be given next. The following section will present results for
items 2 aad 4 from closer exsxinations of several important imstitutiomal
sectors.



2.2.1 1Institutional Sectors

Any study of the development industry soon reveals the existing organi-
zational complexity. Two characteristics of the industry are a tendency of
firms: (1) to be regionally oriented, and (2) to specialize in only a few of
the industry's submarkets, the latter resulting in sssociations of firms such
as the National Association of Home Builders (NAHB) in the recidential sub-
sarket. In numbers of firms, the residential submarket is dominated by smaller
builders, wvith as many as 2/3 of the mesbership of the NAHB constructing fewer
than 25 units a year in 1969. Although these small builders accounted for only
17X of all units produced, firas that are defiied as large in the housing in-
dustry (i.e., producing more than about 200 units per year) senerally are tiny
in comparison with most industrial establishments. The 50 largest firms built
about 15% of the total residential market in the late 1960°'s, a time when the
larger firms wers producing an incressing share of the units. Whather this
trend toward concentration of residential construction in fewer large firms 1is
continuing, it seems clear that only a small fraction of the new housing will
be built by firms large (snd secure) enough to be initially veceptive to sig-
nificant innovation. The distribution of firms by size and portion of the mar-
ket may be different in other development submarkets, but the same conclusion
vegarding ionovatiocn is likely to apply there also.

Another important characteristic of the development industry is its
horisontal stratification and, further, a dependsnce on “outsiders.” Beldon
does one find & firm in the industry that produces construction materials,
undertakes the development of land and the building of structures, and then
markets the completed buildings. Rather, these functions more often are car-
ried out by separate firms brought together, however loosely, in & building
project by the deweloper who is its motivating force and primsry risk taker.

The developer traditionally has operated with small amownts of equity
capital, relying primarily on borrowed capital. The effect is to thrust lend-
ing institutions forwerd as highly important decision makers in the desvelop-
nent process. Their criteria for judging the financial eoundness of proposed
developments greatly influsace which omes actually are umndettaken. [Each devel-
opasnt becomss & feature of the landscape and a fumctioning part of the com-
mmity vithia vhich it is located. Because of this local impact, governments
have asserted soms measurs of comtrol to emsure that public health, safety,



and general welfare are not jeopardized. This control has taken the form of
zgoning and subdivision regulations (based on a community growth plan), build-
ing codes, and, more recently, snvironmental regulations. Much of the control
has been delegated to local governments, and their review of proposed develop-
msnts forms another important "outside" influence on what ie constructed.

Manufacturers and their sales representatives, lsnd owners, consulting
architects, enginsers and planners, contractors and subcontractors, banks and
other lending institutions, public planning, inspection, and regulatory agen-
cies, and buyers or renters of the completed dsvelopment project are some of
the more obvious roles that must be filled during the development process. A
sizable body of literature describing the various devalopmental roles has been
built up. To make a study of the many possible roles manageable, we have chosen
six institutional sectors that seem to encompass the more important non-devel-
oper roles in the process. These six sectors are listed in Table 2.1. Deci-
sions and actions made within these sectors might have detcrmining influences
on the developer's willingness and ability to carry out a project.

Before desciribing soms of the factors that could be important, we should
point out two features of a model of the development process that emphasizes
various roles. First, a role is not independent of the actor fillimg it. An
obvious case in point is the effect ca the deweloper role vhen a public hous-
ing authority, rather than a ssrchant builder, is the dewveloper of a residential
commmity. This is another aspect of the need to have a fully specified case
study == including the projects and actors -~ befors definite conclusions about
fnstitutional responses can be reached. The second point is the teaporal di-
mension of the developmmnt process. The kind of large-scale development pro-
ject that is of interest to the Commmity Systems Program normally takes several
years from inicial comcept to occupancy. In Appendix A, the time dimension has
been indicated by the admittedly gross owersimplification of dividing the devel-
opasnt process into several major phases. Through this axpedient, we can dis-
play the wvay differemt roles coms into play as the process is carried forward.
In Table 2.2, the individual roles within the six institutiocoal sectors are
indicated for five developamnt phases. In an actual developmsat project, the
entrances and axits must be timely.



TABLE 2.1 Institutional Sectors in the Development Process

1. Financial

1. Financing
2. Cost
3. Regulatory

I1. Public Institutional

l. Local Planning
2. Administration
3. Regulatory

I1I. Private Iascitutional

1. Appraisal Practices
2. Building Codes
3. Labor Unions

IV. Consumer Response
V. Supply
1. Land
2. Materials/Equipment

Vi. anent rations



Plamning Comstruct iom
Develaper Beveloper
Flners ond
-g—lm Architects and Bnginsers
'l'll-'u:'l':_.lu Subcontractors
Serveyor

Landing Institutions

Ens Ompen.les
and Plamning Building Code Officials
Health Code Officials
Seal Districts
School
Pire Bistricts
Craftemen and Thelr
Unions
Inwremce Companies
Land Ovmers Mater t
Smal btate Brolers m&
Distributors

Developer
Title fes

Marksting Corsultmmts
Sales Agemts

l-ﬂl.a Institutions
R, VA, or Private Mort-
gage Innwraace Compsnies

Al Estete Brokers

TANE 2.3 Iastittiosa]l Roles Filled During Severa) Ovvalopmmt Process Fheses

Management and

Operations

lending Institutioas’

Zoning and Building
Officials
Tax Assessors

-UI -

Repairmen, Craftsmen
and Their Unions
Insurance Lompanies

Owners
Tenants

Materials/btquipsent
Manufacturers and
Distributors

Property Management
Firms

Uetility Companies

Meintenance Firms

Architects and En-
gineers

Contractors

Subcontractors



In the financial sector several potentially important factore can be
suggested for more detailed examination. An area of concern is the effect
that investments in community systems projects might have on a firm's
financial position. The attitudes of the financial commumity toward the
required rates of return and the applicability of various financing
instruments may alter the cost of capical for such projects. Because the
community systems projects are more untried, the required rates of return
are likely to be higher than for conventional developments. Some forms of
risk-sharing by federal and/or state loan guarantees may be critical to
reduce the greater risk perceived by lending institutions.

Perceived risks are an outgrowth of the uncertainty of costs for
untried developments. If costs are demonstrated to ba compstitive, non-
economic and indirect cost factors will be under strong pressure to yield
to the adoption of commumnity systems concepts. Cost in a developmsnt
project has many components, as indicated in Table 2.3, and cash flow and
rate of return analyses should anticipate as many of thess components as
possible. Demonstrating that a community systems project can theorstically
compete and that comparative costs throughout the commerciasl life of the
project are competitive are two separste matters. For example, the project
may introduce nev legal requiremsnte or operational difficulties over and
above vhat the developer normally encountars. Even if the costs of these
difficulties are small in terms of percentage of total project costs, they
asy result in a resistance to market eutry if the developer is umsure of
their full implications.

The status of the project in relation to utility regulations is an
example of legal requiremsnts that can present the deweloper with a sat of
uofaniliar and difficult conditions. If the handling of enetgy services
wvithin the project would bring it under the jurisdiction of the state public
utility comxission, regulations regarding franchise requiremente, rate
structures, rate bases, etc., would have to be satisfied. The success of
the project would require a favorable attitude by vate commissions. PMurther-
wore, the proposal for a commmity systems project in a utility service aras
might 1ead to juriedictional disputes amomng utilities.

Institutional factors for the next three sectors in Table 2.1 --
public imsticutionsl, private institutional, and consumer response factors --
are coverad 1o some detail inm Appendices B through D and are summarized in the
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TABLE 2.3 Cost Camponents in the Development Process

I. Feasibility and Assessment
Pre-engineering

- Financial Assessment
- Market Assessment

- Legal

II. Pre-construction
Land Option
Engineering Design
Legal

- Government Review and Approval Process
- Prepare Bid Package and Contracts
- Loan Guarantees

Financial Instruments

« land Purchase
- Construction
- Development (Mortgages)

Preliminary Marketing

III. Construction

Management (General Contractor)
Subcontractors
Material Supplies

Inspections (Delay) and Approvals
Insurance

Bquipment Supplies and Acceptance Testing

IV. Sales and Occupancy
Marketing Consultants
Legal
Title Companies

Rral Estate Brokers
Finance
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TABLE 2.3 Cost Components in the Development Process (Cont.)

Management, Operations, Maintenance

Labor

- Administration (Management, Accounting, larketing, Personnel, Training,
Planning, Legal, Coommity Relations, and lurchasing)

- Operation

- Maintenance

Maintenance

- Equipment Replacement
- Frequency of Repair
- Backup Systems

Finance
- Debt Service

- Debt Retirement
- Insurance

Materials and Supplies
- Fuel

- Waste Management
- Envirommental Control
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next section. Factors that are associated with supply of land and materials
or equipment are perhaps of less overall importance than the financial factors;
hovever, in particular circumstances, they could be crucial. Relatively few
sites in a metropolitan area might be amenable to the energy-conserving design
options discussed in Appendix B and also be advantageously located. Existing
infrastructure at sites might be fncompatible with optimum community design.

A potentially important factor related to the supply of materials and equip-
ment is uncertainty in the cost and timely availability of new and/or special-
ized materials and components. Uncertainty in supply is just one more risk
that developers can avoid by confining their activities to “safe," conventional
projects. '

Selected factors pertaining to management and operation of a completed
commnity systems project could be significant. For example, questions of
stand-by service arrangements during prolonged outages must be resolved. The
high emphasis on cost factors is likely to carry through to the cost and
availability of resources needed during operation -- resources such as traired
personnel, repair skills, parts, and equipment. 1f widespread deployment of
community systems concepts is to be achieved, it will be necessary to develop
managessnt, operations, and maintenance systems and procedures that are
designed to reduce the costs and enhance the reliability of the systems for
smaller-scale public and private applications.

2.2.2 Energy-Conserving Development Decisions

The energy consumption of 4 community is a function of ite design and
the way it is used. To a significant extent, the vse is predetermined by the
derign. Therefore, the most important decisions about energy conservation
are the decisions made during the design of the communicy, and these are the
responsibility of the daveloper. Other participants in the development prucess
do have an influence, but their influsnce is largely in the nature of constraints
and opportumities presented to the devsloper.

In the Commmity Systems Program, design of the cummunity has been
separated into two elemants: omne part can be summerized as site planning and
the other is concerned with the design of snergy supply and distribution
systems to service the commmity. In both cases, the customary design pro-
cedures sre to be adapted for a goal of reduced energy consumption, incorpor-
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ating whatever new concepts and technologies will facilitate reaching the
goal. After a site and basic community function (e.g., new-town-in-town,
civic center, industrial park) have been selected, site planning (in its
broadest sense) includes tasks such as the following:

1. choice of mix of activities (or land uses -- reasidential,
comeercial, public, etc.) to facilitate the intended
commmity function;

2. choice of building types and density to achieve energy
conservation while meeting the expectations of building
users; and

3. careful attention to eite planning (physical configura-
tion of the commmity, i.e., the layout and orientation
of structures) with sensitivity to local topography and
climate and to internal circulation requirements as they
affect energy consumption;

The complerentary activity of energy systems design includes:

l. design of integrated service conversion and delivery
systems and system control strategies to match the needs
of specified community designs with enhanced efficiency
and decreased dependence on scarce, non-renewable fuels;

2. evaluation to demonstrate that cost, reliability, safety,
and environmental criteria are met; and

3. incorporation of advancing technologies and concepts
vhanever it would help to reach the design goals.

In the chronology of the development proceas in Appendix A, these design
choices are made in the two preconstruction phases of the process. In the
feasibility assessment phase, the developer evaluates alternative sites and
community devalopment opportunities. Energy considerations historically have
not been an important consideration at this astage, because development usually
takes place in an area served by a utility vhich has the capacity to supply
the project. BEarly planning does have energy implications, however. The lo-
cational decision has access as one of its determinants which is rsadily trans-
lated into the level of transportation services and, hence, transportation
energy required. Because it will be one of the elements of the urban form that
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structures future locational decisions, the location of this project will

have continuing impact on the changes in traacportation energy consumption

for ths region. Even in its most rudimentary form, the absorption scl.odule
also has implications for energy consumption. Fcr a planned unit development,
the basic energy consumption patterns will be determined by the mix of dwell-
ing units, the lcvel of shopping opportunities to be provided, and the tenta-
tive determinations of overall development density and internal variatione in
density (i.e., clustering). More explicit later efforts at reduction in energy
consumption through optimization of the urban design and technological facili-
ties of the development will work from the baselines set by these early dccis-
ions.

The next phase, pre-construction and pre-development planning is detailed
in Appendix A. In this phase of the deavelopmant process major decisions deter-
uining energy consusmption are made. The design of ths structures, their operat-
ing eystems, and their siting within the development are central concerns dur-
ing this phase, and sach has an effect on the energy ultimately consumed in
the development. Systens for mseting end-use energy demands and for supplying
the overall energy requirsmsnts are chosen on the basis of anticipated use pat-
temns, required systems relisbility, equipment costs, and operating costs. In
the balance that is struck smong all the factors contributing to the evaluation
of alternative designs, ensrgy consumption has, until quite recently, been
given a relatively low priority. The developer's understanding cof the response
that the designs will elicit from consumers, public review bodies, and finan-
cial institutions is added, in perhaps a more intuitive fashion, tn his overall
svaluations of them. The degree of importance attached by a developer to thase
external responses is not always clear, but cbvious signals from the groups re-
garding their probable response to innovations for energy conservatiou cer-
tainly will not be ignored.

These design choices snd several other direct determinants of community
enargy consumption are listed in Table 2.4. Physical characteristics that
have energy consequences and practices or behavior affecting the use of the
commnity make up the list.

Soms institutional rolos in the development process have a direct in-
flusence on the developer's choices for one or more of these determinants.
This is praticulerly trus for the local soning and subdivision regulations
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TABLE 2.4, Commnity Design and Use Determinants of Energy Consumption

Site (Location, Climate, Topography)
Access

Activity Mix

Size (Area, Mumber of Buildings, Level of Activity)
Building Density

Building Types

Site Plan

Internal Circulation

Energy Conversion Systems
Distribution Networks

Building Systems

Construction Practices

Ownership

Operating Procedures

Maintenance Schedules

Bnd-Use Behavior




which have the expressed purpose of establishing review and control over many
elenents of site planning. The same is true for the effect of building codes
on individual structures. These influences are covered at some length in
Appendices B and C and are summarized in the next eection. In many respects,
the traditional goal of these regulatious =-- in effect, the prevention of
undesirable impacts -- is not in conflict with energy conserving community
dasign; however, in their present form, the regulations might not accommodate
soms of the more promising design options.

In other cases, the influsnce is considerably less direct. For exan~
ple, in the financial sector lending institutions are not usually directly
involved in the design of the community. Their evaluation of the community's
feasibility is sensitive to the implications of its design, but the response
does not take the form of control over some of the developer's design options.
The same may be trus for many governmentsl regulations not related to local
land-use planning. State regulations governing the operations of public util-
ities affect the environment within wvhich decisions about the energy supply
system and its use are made more than they affect the decisions themselves. The
classification of an ensrgy supply system as & public or private utility is
not concerned with the technological characteristics of the system, but with
the manner in vhich the energy is made available to users. Similarly, energy

usage is not controlled directly, but the setting of rates undoubtedly influ-
encas it.

Except for changes in lsnd-upe regulations and direct grants to sup-
port ensrgy-conserving construction, most governmental atrategies have an
indirect influence on the design choices and energy use in privately develop-
ed communities. Taxation policiss, financial regulations, utilities regula-
tions, public investments, and informatfon dissemination are mechanisme
through vhich the decision-making environment can be altered to be more favor-
able for ensrgy-conserving communities.
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3 A CLOSER EXAMINATION OF SEVERAL INSTITUTIONAL SECTORS

3.1 INTRODUCTION

In Section 1, a primary objective of this study was given as an initial
examination of the institutional environment for private, enargy-conserving
development. The preceding section outlined the structure of this environ-
ment. Considerably grcater information about individual institutional sectors
is needed, however, Lefore the process, detailed in Appendix E and dealing
with insticurionsi factors, can be put into operation. The surveya reported
in this section provide a vasic understanding of several institutional sec-
tors from which it is possible to make gensral predictions of their responses
to some concepts that are likely to be included in community eystems projects.
In terms of the process diagram of Figure E.l, these studies carry out, to
the degree posvible with the present knowledge of community systems concepts,
the steps of an institutional analysis process up to an evaluation of the ims-
portance of the identified factors.

Of the six inatitutional sectors listed in Table 2.1, three will be
covered in this section: pudblic institutional, private imstitutional, and
consuler response sectors. The public institutional sector includes adaini-
strative agencies, legislative bodies, boards, and commissions that are
accountable to the public at large. We are interested in these bodies to
the extent that their normal responsibilities relats clossly to the develop-
ment process. 0Nur emphasis on individual development projects is rveflected
in a predominant concern with local public dacision-msking, although state
regulation of utilities has also been considered.

Groups composed of or accountable to a limited portion of the popula-
tion based on occupation or business activity maks up the private institu-
tional sector. Labor unions, professional societies, trade associations,
standards~-setting bodies, and accrediting bodies are within this sector.
Several of these having close affilistion with the development process are
examined here. The survey of the third sector, consumer response, has been
limited to residential purchases responses. Other elements of this sector
(e.g. response to commercial purchase and lease options and behavior in using
residential and commsrcial structures) are not so videly covered in the re-
search literature, but should bs examined in the course of the commercisliza-
tion progras.
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A fev generslizations about financial factors are contained in Secticn
2.2.1. The importance of the financial sector was apparent, however, even
bsfore the current project was undertaken. It was decided, therefore, to
establish a companion project to this one which devotes attention to under-
standing financial roles in the developaent process. Study of the financial
sector has also heen carried farther in the factors process (Figure E.l), to
the point of suggesting strategies for overcoming important factors. The re-
sults of that project are contained in a separate report, "Finaneial Overviow

of Commmity Ensrgy Syetems."

The two other ssctors--supply and managesent/operations--are not in-
cluded in either of the current projects, having been judged to be somevhat
less critical at this stage of the commsrcializaction program than the other
sectors. They will require investigation as the program proceeds, however.

3.2 PUBLIC INSTITUTIONAL FACTORS®

This section focuses on the institutional factors which appear most
likely to hinder the public acceptance of community ensrgy systems and energy-
efficient design concepts. Will planners and other public administrators
support these concepts, or wili they vesist them? How are elected officials
likely to respond? Do existing laws governing land development and utilicy
operations accommodate such innovations, or will changes in these laws be
nacessary? Concrete answers to these questions are premature at this point,
eince community energy systems are still in the early conceptusl stages of
design. Soms preliminary indications of impediments to commsrcialization can
be identified, however, by taking a closer look at the working of these pudb-
1ie institutions.

3.2.1 Public Plepning

Most plamning functions in local government are organited around &
plaming commission--a body of appointed laymen (although sometimes slected)
vho reviev and approve long rangs planning policies for communicy growth and
developmsant, and also review specific development propovals. Depending on
the aise of govermmental jurisdiction involved, most planning commissions are

*This section summarizes the topics covered in Chapter 5 of App. B, which was
prepared by D. Mosens, D. Erley, BE. Gil, and P. Slovak of the American
Society of Planning 0fficiale.



served by professional staff whe pruvide technmical support--conduct studies,
monitor programs, review development proposals, and draft plans, policies,
and legislation. Planning commissions are generally advisory, referring
their recommendatiors on policy changes to legislative bodies for final ac-
tion. Citizen participation occurs at a number of points in the planning
process, both foruully and informally.

Since the planning proress is inherently political, with final author-
ity for decisions restirg in the hands of elected officials, its ultioate
products tend to veflect the interests of its constituents to & large extent,
Oor more accurately, thoss constituents and private interests vho make them-
selver. clearly heard. Professional planners are often leas than pleased with
the end results of the planning process, especially when professional prin-
ciples are compromised for political purposes. Planners tend to be more
receptive to innovation than many commissionsrs and elected officials. Thus,
selling planners on newv energy technologies and design concepts is important,
but convincing planning commissioners and elected officials is equally if not
more important since they ultimately control the decision-making process.

Due to the political nature of the planning and public decision-making
process, a conservative, "don't rock the boat" attitude is likely to greet
radically nev anergy tachnologias proposed for implementation at the commu-
nity level. This does not msan outright rejection of nev ideas, but it does
mean that the superior merits of new technolcgies must be convincingly demon-
strated in & variety of community settings.

Assuming consumer demand for new energy technologies and design options
is forthcoming, and major technical performance problems are resolved (such
as eliminating noise, odor, fumes, safety hasards, etc.), local planning in-
stitutions can be expected to respond positively to these concepts themsalves.
Their rvesponsas to the 1974 energy crisis attests to the way in which planning
institutions mirror public sentiment and consumer demands. During the energy
crisis, planning activities in ensrgy conservation seemed to rise and fall
vith the crisis itself.

Working in favor of energy innovations is the fact that many energy-
efficient design options and related implemsntation tools have been promoted
by planners for years in efforts to achieve objectives basides energy
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conservation (objectives such as more environmentally sensitive site destgn
and less monotony in development patterns).

Sympathy or even endorsement of these concepts does not necessarily
mean that actual implementation will run smoothly. Several major, practical
problems may present serious hindrances to the implementation of intcgrated
community energy systems (ICES) and energy-efficient design concepts.

3.2.1.1 Land Use Policy Changes

It appears that ICES and energy-efficient design concepts can be imple-
ssnted without the creation ot new regulatory devices. Changes in existing
zoning and subdivision regulations can be made to accommodate these innova-
tions. Some of the zoning amendments necesgsary, however, would amount to
significant changes in public policies embodied in zoning law, and may be
debated at length in many communities. Locating energy production facilities
in residential developments close to snergy consusers involves & major policy
change in conventional use restrictions. Moreover, ralaxing the currently
high degres of land use segregation found in most zoning ordinances to permit
more mixed-use developments and more integration of land uses in general,
will also require major policy decisions.* Such policy changes are frustrat-
ed further by the fact that the political time horizons of eslected officials
often do not coincide with the benefits of changs itself. Initial risks must
be taken by one administration, with long-term payoffs not likely to become
visible until some later administration is in office. The success of such
basic land-use policy revisions accommodating ICES will depend, to a large
extent, on the strength of consumer demands for these technologies and the
demonstrated performance characteristics of the systems themselves.

3.2,1,2 Information for Decision-Making

Lack of facts on which to base public policies is also a potentially
serious constraint. Energy consciousness is currently very low among public
institutions despite the recent energy crisis and cont'! -—ally rising energy
prices. Public decision-makers currently are constrained from making rational
epergy-planning decisions because of a lack of spacific facts and figures

*The effects of existing land-use regulations and desirable changes are dis-
cussed more fully in section 3.2.3,



demonstrating the beneffits of various design options so that choices among
energy alternatives as well as tradeoffs with other community goals can be

made.

Not only are data scarce on the relative energy-efficiencies of vari-
ous design options, but comprehensive energy consumption and consumer behavior
data are almost nonexistent for specific communities. Energy-efficient, land-
use planning on anything above the scale of s single development can quickly
become overly complex because of (1) the high number of variables that must
be considered, and (2) the lack of baseline data from which to begin. (Cur-
rent ERDA research programs are beginning to addrees this need.)

As was the case with the environmental movement, considerable time lag
can be expected for an energy ethic to becoms institutionalized. Commercial
success of new energy technologies which must be marketed to a highly frag-
sented number of local communities and public officials will depend, in part,
on & massive public education and information program. Even more important,
general energy consciousness and improved baseline data will be necessary for
planners and public officials to develop sound ensrgy-planning policies.

3.2.1.3 Fragmentation of Public Institutions

Another potential hindrance to the commercialization of ICES is the
highly fragmented nature of public imstitutions at the community level.
Local planning and development regulation is still primarily controlled at
the lowest level of governmment, in spite of increasing state and regional
efforts to have a more active voice in land-use decisions. Each local plan-
ning juriediction is slightly different in character and governed by a slight-
ly different body of planning lav and regulatory techniques. Efforts to
standardize the homsbuilding industry on & national basis were hampered for
years by the fragmented nature of the public institutionsl and regulatory
process at the local level. This fragaented nature of public inatitutione
asans that ICES davelopers most likely wil! tailor project deaigns., and pos-
sibly the ICES hardware itself, to specific commumities.

3.2.2 pdministration

The administrative processing of development propossls is one c. the
potentially moet serious barriers to the commercislisation of ICES and enavrgy-
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efficient design concepts. Regardless of legality or public support, the
constrainte imposed upon developers during public review and approval proce-
dures avre becoming an increasingly critical variable in the developer's
success. Both ICES and related energy-efficient design concepts lend them-
sslves best to implementation through flexible regulatory techniques (such
as planned unit developments (PUD), cluster provislons, performance zoning,
and mixed use discricts). Unfortunately, it is these¢ types of highly dis-
cretionary and flexible land use controls which result in the highest admin-
istrative costs.

3.2.2.1 Administrative Implications of Flexible Regulations

As a gensral rule, flexible zoning techniques require some form of
administrative review and approval procedurs. PUD typically requires a re-
goning application coupled with a two or thrae stage site plan review proce-
dure. A three stage rezoning application procedure might have built-in time
estimates totalling approximately 12 to 19 weeks. These review times are
relatively low. Raview case loads and the complexity and controversial
nature of soms developmsnt proposals have resulted in lead times of up to
8 year and more. Flexible regulatory techniques are generally perceived to
result in higher administrative review times when compared to conventional
davelopmsnt procedurcs, as showm in Table 3.1.

Table 3.1. Estimsted Comparisons in Processing Time
batween PUD and Conventional Development

Planners Percent Developers Percent
of Ressponses of Responses
PUDs are processed
siguificantly faster 2.2 6.8
About the same 64.7 24.4
PUDs are processed
significantly slower 3.1 68.8
Total Rasponses 100.0 100.0

Source: Planned Unit Development Ordinances, by Frank S. So, David R. Mosena,
Frank 8. Bangs, Jr., Chicago, Illinois: American Society of Planning
Officials. May 1973,
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Time is money, and increased revliew times translate directly into
higher front-end carrying costs for such development expenses as interest on
land options. This 1s especially crucial for developers operating close to
the margin. The Urban Land Institute states:

Inadvertent or deliberate decisions delays on permit requests,

negotiated standards for projects, and other familiar character-

istics of contemporary development review processes have imposed
significant front-end costs on development. In turn these costs

have either been passed along to the consumer or caused cancella-

tion of development plans.

Other complications raised by flexible regulatory procedures include
costs of preparing applications and impact statements, the necessity for more
sophisticated staff to manage projects (both in public agencies and in pri-
vate development firms), and more negotistion and Jdiscretion exercised by
public officials, which in turn can result in more costly demands on devel-
opers for design changes, extra amenities, and so on.

All of these constraints imply higher levels of uncertainty and higher
costu for developers. In the present finmancially tight market, many devel-
opers have gone back to the basics of conventional subdivisions and the
single-family home, avoiding fancy, flexible devices which they can no longer
afford to get bogged down in.

3.2.2.2 Interdspartmssntal Coordination

Davelopnent proposals typically involve other public line agencies
with single-purpose responsibilities for such services as police and fire
protection, streets and roads, water and sewer, etc. In a typical rezoning
application procedure, all applications automatically go to the engineering
and traffic departments for reviev and comment. As more single-purpose agen-
cies become involved in administrative review procedures, the process tends
to becoms more complex, costly, and time-consuming. Also, public service
line agencies have legitimate concerns about innovations in development.
Nurrower and more complex street systems in residential developments could
inhibit the delivery of police ani fire protection services, through restrict-
ing emergency vehicle access. Procblems are compounded when veto authority
over development applications is vested in several agencies.



The integration of several energy supply technologies, coupled with
energy~efficient design concepts could test the coordinating and administra-
tive capabilities of local governments to their limits. Facilitating smooth,
atreamlined interdepartmental review procedures may be essential to the suc-
cess of community systems projects.

3.2.3 local Land Use Regulations

Land use regulations include zoning, use districting, lot area provi-
sions, and yard and setback requirements. A description of each is given

below.

302! 3.1 Zoning

Zoning is a land use control tool which divides a community into use
districts, and spells out standards and limitations for each. Permitted uses,
lot sizes, yard and setback requirements, and height and bulk restrictionsg are
established for different types of districts. The zoning ordinance is usually
directly related to a comprehensive community plan that spells out growth and
development goals and identifies where in the community certain uses should
cccur., Commercial, industrial, and residential districts are generally sepa-
rated from each other; some specific zoning districts may include a mixture

of two or three of these uses.

In many ways the intent of zoning (i.e., separating use3 and maintain-
ing relatively low residential development) ia in conflict with efforts to-
ward energy conservation. Restrictive districting and maintaining low densitv,
single-family development--major purposes of zoning--promote energy intensive
community development patterns. There are a number of provisions found {n
zoning ordinances that could inhibit the use of ICES and energy-efficicent de-
sign options for energy conservation. They include use restrictions that
encourage separation of uses, minimum lot area provisions that determine den-
sity, and yard or setback requirements that necessitate detached type housing.

Use Distrioting., For each diatrict designated by a zoning ordiance is
listed a number of permitted uses, permitted by right or subject to some form of
administrative approval. In this way the ordinance creates zoning of primary resi-
idential, commercial, industrial, or mixed use. Residential districte tend to
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be the most restrictive; many exclude virtually all commercial or industrial
use. Even in progressive ordinances, innovative housing design concedis such
as clustering and PUD are usually permitted only as spe«lal uses in yvesidin-
tial districts, subject to an administrative review procedure. Many ordi-
nances do not make such provisions, and those options are not possible at &ll.
The result of this type of restrictive zoning i1s residential neighborhoiis uf
single-family detached housing that have no commercial facilities ior usc by
residents.

The underlying point of use districting, and of all zoning for that
matter, is to protect various land uses from the negative impacts of other
uses. It is necessary to separate residential areas from noisy, dirty, heavy
industry or school and playgrounds from the heavy traffic of expressways.
This reasonable concept, however, has been carried too far, in some cases.
The availability of the automobile has made pussible large expanses of resl-
dential neighborhoods, that are located miles from shopping centers or even
small stores. Use districting could be relaxed when gross problems with
mixing uses are not present. This would permit a tighter integration of com-
patible though different land uses, such as residential with neighborhood
commercial facilities. The planning experience with planned unit developrient
in the past, however, has indicated that :the administrative review necessary
in most cases to build a PUD discourages developers from doing so. If per-
mitted by right, there would be a greater incentive to build those types of
efficient housing.

In addition, ICES may require technologies that under present district
definitions might be classified as commercial or industrial uses. ‘These
technologies would then be excluded from the residential neighborhoods where
they were needed. The light industrisl uses that may be part of new energy
eystems could be regulated in restricted zoning districts, subject to site
plan review. If the performance of a community energy system is tolerable,
with acceptable levels of noise, pollution, glare or visual disturbaace, Lhey
could be included in primarily residential districts through the use of par-
formance controls. It has become common practice to regulate industrial use
through performance cuntrols that set maximum levels for the variables men-
tioned above. Specific uses are not listed, but rather any use mav be per-
mitted as long as it meets the standards set forth for a particular district.
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The concept could also be used to permit commercial facilities. Performance
controls for this type of use might include maximum traffic generation, maxi-

mum floor area of a store, or hours of operaticn.

Lot Area Provisions. Provisions in the zoning ordinance for minimum
lot size determine the density of a particular district. Large minimum lot
size means low density. In residential districts density is traditionally low,
with single~family detached units the most common form of housing. In the
unincorporated areas of Cook County, Illinois, 96Z of the land designated for
residential use is zoned at a net density of 4.4 units per acre cr lower.
Where clustering of dwelling units is permitted as a speclal use, the cluster
project usually must meet the density requirements of the district. If a PUD
is permitted as a special use, it might not be strictly subject to the density
and lot requirements of the district in which it is built. However, to be
granted an increase in density, a PUD would be required to provide tangible
benefits~-exceptional amenities, design excellence, etc. -~to the neighborhood
in vhich it is located. A significant density increase may require a rezoning.
The PUD in itself requires a special permit, but if its density substantially
exceeds that of the district, it wruld require administrative approval in-
cluding review by the local government council.

Although it is not yet clear what levels of density wil] be required
for efficient performance of ICES, low density development tends to be enerey
intensive; new community design and utility systems for energy-efficiency may
require higher densitiea. In addition, high density would require less exten-
sive infrastructures for servicing by an ICES than a more spread out, low
density development. In the event that these become priorities, minimum lot
requirements must be revised or done away with altogether. Performance controls
that set maximm lot coverage and thus preserve open space could take the place
of lot area requirements. For example, a townhouse apartment project would
not be subject to a minimum lot eize, but rather would have to provide a per-
centage of the site area involved as open space.

Yard and Setback Requirements. Yard or setback requirements in zoning
ordinances set minimum distances between buildings and between buildings and
the street. In specifying minisum distances from front, side, and rear lot
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lines, yard and setback requirements result in the centering of homes in the
middle of their Jots. These requirements alse mean that buildiag lines must

follow lot lines; the shape of the lot determines the axis of the house.

For community energy systems yard and setback requirements could be a
barrier to innovative building orientation and solar collector technology.
Full-scale clustering requires flexibility in lot size requirements but the
limited form of clustering of duplex housing could be prohibited by vyard re-
quirements. Side yard specifications would prohibit common wall constructionm.
In order ro orient buildings for maximum solar use, it may be necessary to
position their southern facades a minimum distance from other buildings.
Especially in developments with small lot sizes, this would require some type
of zero lot line zoning, allowing buildings to abut lot lines. Rigid yard .

and setback requirements would make this impossible.

In order to facilitate ICES components, the yard and setback require-
ments discussed above must be flexible. They could take the form of a per-
f -~mance standard that specified a minimum total lot area without dictating
the digtribution of yard space on the lot. In this way bullding orientation,

solar collectors, and duplex housing would be possible.

3.2.3.2 Subdivision Regulations

Subdivision regulations control the process by which land is divided
into developable lots. They regulate layout of lots and streets, design
standards, construction of public utilities (streets, sewers, etc.) and the

provision of open space.

The provisions of subdivision regulations that could have the greatest
influence upon the introduction of ICES are those that deal with the layout
and design standards for streets. These provisions have a direct influence

upon site and building orientation and upon future automobile use.

Street Layout Requirements. Subdivision regulations set forth recom-
mendations for the design of circulation systems. In the past these provi-
slons have specified street layout that was primarily based on the grid
gystem. Many communities have recently amended subdivision regulations to



encourage curvilinear street design and use of cul-de-sac streets., Grid type
street layout is encouraged in new developments through subdivision specifi-
cations that new streets be in alignment with existing streets. "As far as
practicable, all proposed streets shall be continuous and in alignment with
existing streets.” In this way, both the pattern of street layout and the
direcrlonal orientation of streets are dependent upon the established circu-
lation system. In addition, the use of non-through streets like cul-de-sacs
while not expressly pr-.ibited is accorded somewhat less acceptance than con-

ventional streets.

Grid street layout in a development requires considerably longer
sctreets than curvilinear design using cul-de-sacs. Even at low density,
innovative street design can shorten the linear footage of necessary roadway
by a great deal. Excessively long and wide streets promote energy consump-
tion in a number of ways: 1) extra znergy is required for materfals, con-
struction, and maintenance; 2) extra impervious coverage may increase flooding
that requires energy in flood control or damage repair; 3) extra coverage with
concrete and asphalt tends to increase air temperature in the summer which
places greater demand on air conditioning energy use; and 4) wide streets en-
courage auto use and discourage bicycling. In addition, grid layout provides
very little flexibility for lot and building orientation to the sun. In com-
bination with .raditional lotting requirements, traditional street layout can
prohibit most buildings from orientation to the south.

Street design specifications in subdivision regulations are not so
rigid as other types of provisions. This area of subdivision regulations is
not so much a disincentive to energy-efficiency, but rather an opportunity
for incentive that could be taken in the future. Guidelines that recommend
total system approach to street design with the incorporation of bicycle and
pedestrian elements could be a significant incentive to provide efficient
street layout. The issue of directional orientation for use of the sun could
algo be raised in subdivision regulations to further encourage innovation.

Street Width Standarde. Subdivision regulations set very specific
standards for the design and construction of project streets. Maxiumum grade,
radii of curves, and street width specifications are among those set forth.
Widch standards vary depending upon the type of street and its traffic volume.
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Many communities may be using street width standards that are excessive for
adequate performance. Reducing street standards to an acceptable width for
safety and adequate ease of circulation would save significant energy in

the form of construction materials and by discouraging automobile use to some
extent. Developers would welcome this reduction because it would save them
a great deal of money; residents would in turn benefit by having to pay less

for homes.

Subdivision regulations alsc contain provisions requiring the con-
struction of sidewalks in new development. In a typical ordinance, any sub~
division of more than 1.5 dwelling units per acre (very low density), must
have sidewalks on both sides of the streets. Like large street width stan-
dards, requiring sidewalks on both sides in most of the development in a
community may be unnecessary for acceptable levels of performance. Especial-
ly for cul-de-sac streets that have very little traffic, only one sidewalk
may be adequate, and there may be times when none are needed, without dis-

couraging walking or biking.

In reviewing subdivision standards for street width and sidewalks,
the performance approach is once again a promising means of regulation. Many
subdivision regulations slmply give one width figure for each general type of
street, ignoring the substantial variation in traffic volume within each cate-
gory. Street width standards based on projected automobile use or neighbor-
hood density would mean custom tailored and less wasteful street construction.

3,2.3.3 Aesthetic Controls

A3 of 1968, ASPO was aware of 72 communities with some form of archi-
tectural controls. In these towns and cities, an ordinance or review board
regulates architectural design of new developments to some extent. Design
standards in an ordinance or review guidelines for a board address building
materials, architectural etyle, building color and other aspects of building
design. The purpose of such regulations may be to prevent monotonous develop-
ment or to preserve the character of a historic district or to promote a
unified aesthetic style in a neighborhood or community.

Aesthetic controls can serve to limit flexibility in building and site
design. Community energy systems may require innovative design to accommo-
date new technology or building design for solar utilization. For example,
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bulldings oriented toward the south for maximum heat in the winter will
require overhangs to keep the house cool in the summer. In the event that
architectural controls prohibit this type of design, they would require re-
vision to facilitate this design option. 1In addition special apparatus or
technology necessary to community energy systems such as solar collectors
or central heating plants could, be prohibited by architectural controls.
Ordinance provisions and review criteria could be expanded and made more
flexible to allow for the new technologies and design irregularities neces-

sary to energy efficient community systems.

3.2.4 State Utility Regulations

In examining the impact of the administration of state utility regu-
lations, we have reviewed the legal analysis contained in the Technology
Asgessment of Modular Integrated Utility Systems. This has been augmented
with a closer review of the relevant statutory and case law in Illinois and
conversations with several members of the state utility commission in Wiscon-
sin. In Illinois, and perhaps other states as well, there is almost no direct
experience with energy systems of the kind envisioned in the Commnity Systems
program. At this time, therefore, the discussion of impacts is largely spec-
ulative, based on implications of the regulatory provisions, supported to
gome extent by case law treating other, comparably size- utility systems.

3.2.4.1 Classification as a Public Utility

A majJor item of concern is whether the system would in fact be con-
sidered a public utility, subject to regulation by the state. This determi-
nation hingea on the key concepts of "public use” and "sale" of the utility
eervice. Case law leaves room for significant uncertainty about the “public
use" character of community energy systems. The uncertainty is emphasized
by differing determinations in two states (Utah and Massachusetts) regarding
shopping centers which engage in a "total energy plan" in which owners of the
shopping center generate electricity and provide their tenants with hea:,
light and air conditioning.

Although the degree of public use is the primary factor in the classi-
fication of a public utility, a great deal of emphasis is placed on the fact

of resale energy. The criterion could well be that if the energy is owned or



developed by one party and scld to others, then the first party is considered
a public utility and will be regulated by the state utility commission. It
would seem reasonable to expect the commission to assert jurisdiction over
any system wich measures the amount of energy used by the consumer and char-
ges according to use (i.e., metering or sub-metering would probably mean
automatic regulation). On the other hand, if a developer provides energy
strictly as a service to his tenants, the system may not be subject to regu-
lation (e.g., provision of water or electricity by the owner of a trailer

park might not be subject to regulation).

3.2.4,2 1ICES Ownership

The manner in which an ICES is developed and owned could have a bearing
on the classification as a public utility or not. Two alternative means of
ownership are suggested here, with a brief analysis of the legal consequences
of each. It is assumed at the outset that there would he no benefit to es-
tablishing a partnership or corporation to own an ICES, since the system will
presumably be developed and used on too small a scale to warrant the complex-
itics of partnership or corporate ownership. The possibilities of the limited
partnership and the close corporation should be kept open, however, and may
warrant further investigation when the magnitude of the ICES is better estab-
lighed.

Developer Oumership. The first form of possible ownership of an ICES is
develor: ~wnership. At some point, the developer will necessarily own the
ICES since (s)he will be responsible for its initial inetallation. The devel-
oper could retain ownership of the ICES and charge his tenants for their use
of his utility system. Since it is not clear how the courts in many states
would rule in such a situation (see above), it is not clear whether a
developer/owner would be classified as a public utility and thus subject
to regulation. It is possible, however, that the state utility commission
and the courts would view such an arrangement as "rent inclusion,” lacking
sufficient resale aspects to warrant regulation. In such a situation, the
developer and his tenants would presumably contract for the supply of power,
and the developer/owner'as responsibilities and liabilities would be governed
by the terms of the contract instead of a Public Utilitie~ Act. It is worth
noting, however, that even if the courts ruled initially that the developer/
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owner was not a public utility, the commission might view the ICES as a systuem

which should be regulated in order to protect consumers.

Common (wnership. The second form of possible ownership of an ICES is
a condominium=-type ownership by the owners of the units supplied by the ICES.
Under such an arrangement, condominium owmers ordinarily own common areas as
tenants in common and the unit owners are liable for their share of the com-
mon expenses. It might be possible to consider the ICES as a common area of
which each unit owner owns a percentage and for which all unit owners are res-

ponsible and liable. Thus, a part of the unit owners' monthly assessment would
be used for the supply and maintenance of the ICES. Again, {t is not clear

whether such an arrangement would be considered a publin utility although it
is arguable that the energy is neither being resold nor offered for public
use. However, it would not be wise for developers of the ICES to depend upon
a form of ownership to shield the ICES from regulation as a public utility,
since regulation will occur anyway if the legislature perceives a need for it.

3.2.4.3 Consequences of Classification

If an ICES is determined to be a pt.blic utility, the provisions of the
state regulations will have significant {nfluences on its operation. includ-
ed will be control over rate achedules, prohibition against discriminacion in
provision of service, and liabilities for damages arising from violation of
any provision of the regulations. The effects of the three provisions listed
would not be different for ICES than for any other means of supplying utili-
ties to a project, but they might represent unfamiliar and unwelcomed con-
straints to ICES owners.

One provision that might have more important consequences for the
adoption of ICES concepts 1s th} requirement for a public utility to obtain a
certificate of public convenience and necessity before beginning construction
of the facilities. If the ICES were proposed in an area within or adjacent to
the service area of an already certified public utility, the existing utilicy
might raise objections to granting the recuired certificate. A standard of
ability and willingness of the existing uti..ty to provide service to the new
area is a primary consideration in most certification determinations. Unfor-
tunately, the absenca in some states of experienc: with electric supply
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systems closely comparable to ICES makes it difficult to anticipate the deci-

sion in a controversy between ICES and an existing utility.

It is not clear whether an already certified utility would be able to
insist on providing service to any development in an area which it already
services (akin to a right of first refusal) even if the ICES is not considered
a public utility. For example, the queation of whether an ICES could be in-
stalled in a new office building in downtown Chicago over the objections of
the public utilities which already service the area has not been answered. It
would appear that some state utility commissions are endowed with a great deal
of discretion and might be able to authorize such an experiment.

One other statutory provision that could represent a significant depar-
ture from the operation experience of some potential ICES owmers prohibits a
public utility from abandoning or discontinuing service without public utility
commission approval. There is indication in case law that mere failure to make
a profit is not a sufficient reason to support abandonment.

3.3 THE INFLUENCE OF PRIVATE, NON-FINANCIAL INSTITUTIONS ON THE ACCEPTANCE
OF INTEGRATED COMMUNITY ENERGY SYSTEMS*

The commercial potential of Integrated Community Energy Systems depends
upon the acceptance of the various designs and components of these systems with-
in the building industry. Among the direct participants in the process of com=-
mercial acceptance, we have focused on four categories of actors: 1) bullding
code authorities and model code associations; 2) construction industry asso-
ciations; 3) construction trade unions and labor organizations; and 4) real
estate appraisers and realtor associations.

3.3.1 Building Cudes and Their Effect on ICES

3.3.1.1 The Existing Building Cods System

Over 12,000 communities in the United States have some system of build-
ing permits as the basis for authorizing construction on privately held lands.
These permits require the adherence to some set of minimum standarda for the
design, materials, construction and use of buildings. Estimates on the number

#Sections 3.3 and 3.4 were prepared by C. Lenth as summaries of Appendices C
and D, respectively.
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of different building codes in effect range from 5,000 to 10,000. There are
over 4,000 separate code administering agencies in cities which have popula-
tions of over 5,000, with over 30,000 variations in thelr codes. Counter-
acting this decentralization of authority and lack of standardization, a
relatively small number of nationally recognized associations, professional
groups, regional affiliations and state agencies particpate in the complex
process of model code formulation and foster a recognizable organization in
the building code system. Four private, service-oriented model code associ-
ations publish model codes used by the majority of local code agencies.
Other organizations participate in the testing of products and the setting
of standards.

In brief, in the existing building code system, private, quasi-public,
state and federal government actors work within a complex process to formu-
late model codes which are adopted in varying degrees of uniformity by local
governments and regulatory agencies. Many organizations with oftentimes
conflicting objectives have an input into this process, including building
industry groups, consumer spokesmen, special interests and elected officlals.
Drawing from so many different perspectives, the model code system is often
slow to move and typically attemptas to forge positions which offer some degree
of satisfaction to all parties. Moreover, there is considerable slippage be-
tween the standards suggested by model codes and those adopted by local
authorities. The uniformity achieved through the model codes must be seen
against a background of complex iocal modifications, and the advantages of
standardization must be balanced against the need to maintain local oprions.

3.3.1.2 Effects on the Commercial Potential for ICES

Assessments of the commercial potential for ICES ueed not be premised
on a costly and unlikely restructuring of the entire building code system.
There is a well-developed system of arbitration and established mechanisms
for change within the existing organizations and practices. If ICES involves
designs or components which cannot survive these processes in order to effect
necessary code changes, it is unlikely that they would be acceptable to the
exiscting building industry. Given what is now available on the technical
components of ICES alternatives, it seems unlikely that any radical code
changes, changes which cannot be handled within the existing system, will



be necessary. However, there are several areas in which modifications of

building codes and improvements in the system of code formulation and admini-
stration should be encouraged. Without appropriate changes, it seems likely
that these factors would impede the adoption of [CES designs and components.

Wicthin the building industry, and particularly among construction
firms, the system of local building codes is viewed as a troublesome laby-
rinth of regulations which inhibits innovation. In extreme cases, builders
decline work or claim that codes add unnecessarily to construction delays
and final costs. Complex reasons underlie the perception that building
codes inhibit innovation.

Spectfication ve. Performance Codes. Local code authorities t,pi-
cally issue specification-tvpe codes which require the use of code approved
materials, designs or practices in building construction. This means that
builders are discouraged from exploring the use of alternative materials and
designs because of time consuming and costly delays involved in getting code
approval for unspecified items. Code agencies are often slow to approve
alternatives because of the lack of resources for testing products at the
local level. Specification codes are a particular hindrance to the adoption
of energy conserving materials and designs, since these involve a new cate-~
gory of code standards and often include substantial changes in past practices.

The alternative to specification codes is the use of codes which set
standards for the overall performance of materials and designs. These would
leave builders free to use new methods and materials, as long as they meet
performance standards set by the codes. For example, the code standards in
regard to the energy usage characteristics of buildinge could be achieved by
different builders using different materials and designs. Builders would not
be required to go through the process of initiating code changes (the speci-
fication of new items), but merely to demonstrate that the proposed changes
meet or surpass the authorized performance levels. While existing specifica-
tion codes would slow down and otherwise hinder the adoption of ICES designs
and components, parformance codes would pose no such hindrances. Moreover,
more stringent standards for energy usage in buildings under a system of per-
formance codes would encourage the adoption of aporopriate ICES technologies.
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Performance-type codes have been advocated by the model code associa-
tions and by state governments for a number of years. But they have not been
widely adopted by the local level code agencies, primarily because specifi-
cation codes are cheaper to administer and require lower levels of expertise.
More money should be provided by local communities, or, more likely, by state
legislatureas or through federal revenue-sharing for the administration of per-
formence codes. High professional wage scales would attract engineers with
the requisite education. Training programs could be maintained by state
universities, regulatory agencies or construction industries in order to en-
able building code offi.lals to administer more complex standards. The net-
work of private and governmental product testing laboratories should be
expanded in order to provide services to local code authorities. Testing
methodologies and evaluation procedures could be standardized through state
and industry support. Such programs would increase the likelihood that local
authorities will adopt performance-type codes, which, in turn, would ease the

acceptance of ICES and similar developments.

Slounmess to Adopt Changes. A second potential hindrance to the accept-
ance of ICES within the existing building code systems stems from the system's
general slowness to act and undertake necessary changes. This results in part
from the same shortage of adequate funding, training and facilities, and from
the maintenance of specification codes. Again, with state aid these weakness-
es could be corrected. A more general problem is that the code associations
and authorities attempt to achieve consensus within the building industry,
rather than enforce policy positions. With more extensive state am. federal
suppox?, code authorities might have more independence from npecial interests
and be able to follow policy decisions made in the elected branches ui govern-

ment. .

Looal Variations in Codes and Enforcement. The propensity of loral
authorities to modify model codes and to be ineffective in enforcing building
regulations also bears on the commercial potential of ICES. Only seventvy per-
cent of local authorities base their building codes directly on the availuble
model codes, and the majority of these do so only with locally determined
wodifications. These figures could be improved if model code programs wers
given more resources and support; the desirability of local options to fit
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particular community needs and the advantages of decentralized code admini-
stration could he maintained even if model codes were more effectively promul-
gated and more uniformly used. Model codes should be developed and applied

on different levels for appropriate regional divisions. Some buildiag code
standards are appropriate for nationwide application; energy usage standards
are perhaps one example, fire safety regulations, another. Other standards,
for example those concerning building materials and desizns, might be more
appropriately developed on a regional or state level. Finally, programs

could be initiated to develop model building codes ir more detall for dis-
tinct geographical areas or metropolitan regions at the sub-state level. The
adoption of model codes according to an appropriate pattern of levels would
lessen the complexity of local variations and ease the problems of code appro-
vval faced bv builders. Such a program could be stimulated through expanded
state and federal support for model code associations, and would increase the
potential for the commercialization of energy-conserving material and design
options such as those which are included in ICES.

Fnergy Usage Standards. Finally, the commercial potential for energy
conserving design and material options is lessened by the lack of energy usage
standards within existing building codes. This is likely to be changed in the
near future. The ASHRAE 90-75 Standards, "Energy Conservation in New Building
Design," have been in the process of development and evaluation for several
years. The model code assoclations have conducted extensive hearings on these
standards and are presently involved in submitting appropriate code changes
and additions to their memberships for approval. It appears that these stan-
dards will be included in some model codes by 1977. ASHRAE has developed a
similar set of standards for existing buildings, but the acceptance of these
standards will take additional time.

In short, there are several impediments within the existing building
code system to the commercial acceptance of ICES designs and components. The
perception that building codes inhibit innovation in the building industry,
the continued reliance on specification rather than performance-type codes,
the slowness of the system to change and ita need to rely on voluntary adher-
ence, the laxness in code enforcement, and lack of effective anergy usage

standards within building codes all decrease the commercial potential for
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energy conserving alternatives. None of these factors, however, needs to be
viewed as a barrier to the ICES program. From the perspective of ICES, there
is no need for the radical restructuring of the bullding code system. The
changes which are suggested are more modest; they work within the existing
system to promote changes which will increase the potential for the accept-

ance of energy conserving technologies and components.

3.3.2 Construction Firms and Trade Assoclations

The next three sections consider three impori:ant categorles of actors
within the construction industry, beginning with construction firms and trade
assoclations. The American consttuction industry 1s highly fragmented, de-
centralized and relatively fluid. It involves so many different producers
and categories of suppliers that no exact total is known. The Associated
General Contracteors of America, an organization of large contractors engaged
in commercial and heavy construction, has 9500 members. The National Associ-
ation of Home Builders has 75,000 members, consisting of residential construc-
tion firms and companies which service the housing industry. In addition to
these, there are thousands of private builders and unaffiliated construction
and contracting firms. Private buillders and even large firms move in and out
of the market; during a construction boom the industry expands, ceontracting

again as firms drop out of the Industry when there is less work available.

The organization which does exist in the construction industry is a
form of horizontal stratification. Categories of firms operate, Interact and
generally compete within particular levels. The Assoclated General Contrac-
tors (AGC) is the primary organization of the large firms. On a lower level,
there are organizations of specialty contractors, subcontractors and smaller
firms who engage in commercial and heavy construction but are generally not
the primary contractors for large projects. Finally, the National Assoclation
of Home Builders is the primary trade organization of the residential construc-
tion industry. Within these categories of construction end respective levels
and types of construction, there is competition between firms, though the
degree of competition varies from region to region. The relative ease of
entry into many types of construction increases the likelihooed of competition.
Between these levels, however, the competition is restrained. Firms engaged
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in heavy construction do not normally compete in the decentralized, residen-
tial market, while small buillders Jdo not have the resources to bid on large

projects or specialty contracts.

The construction industry as a whole would have little reason to object
to ICES, since the construction would be undertaken by private firms. However,
insofar as the principal associations are representative of the traditional
interests and practices of the industry, they would have no particular inter-
est in supporting ICES. It can be anticipated that building industry assccia-
tions will support ICES only 1f it appears that such a program will benefit
their memberships. On the other hand, if ICES appears to foster competition
between the horizontal strata of the industry, then it should be anticipated
that the program would be opposed by the group which would be adversely
affected. For example, if the NAHB determined that ICES represented a sig-
nificant step away from single-family patterns of residential construction
and thus would reduce small builders' share of the housing market, the trade
assoclation would be likely to oppose the program by the means at its dis-
posal. A shift to larger building projects, aund to projects which included
integrated utility systems which might require heavy construction techniques,
clearly would be against the Iinterests of small residential builders. The
other side of the coin is, of course, that the AGC might support ICES if it
saw in the program an opportunity for large contractars to increase their
share of the housing market. Whether or not opposition or support for ICES
from one of the categories of construction firms materializes must awalt fur-
ther clarification of the technical plans and the degree of governmental
support. There is, however, the distinct possibility of opposition from any
adversely affected quarters of the industry.

3.3.3 Trade Unions and Labor Organizations

In many ways, the labor unions in the construction industry are better
organized than the construction firms. Within the central assoclations, therw
are well developed means for handling most conflicts, and the challenges from
alternative organizations are not severe. The building trade unions are
federated into the 3,500,000 member Building and Construction Trades Depart-
ment of the AFL-CIO. The federation consista of the various craft unions;
the 800,000 member brotherhood of carpenters 1s the largeat, followed by the
laborers, iron workers, painters, plumbers, electrical wu.kers, plasterers
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and others. These craft unions operate through local union halls. The Build-
ing and Construction Trades Department iIs also divided, with 530 state and
local councils. These building trades' councils coordinate the activities of
lcecal craft unions and maintain a united front for the purposes of labor nego~
tiations. However, the dominance of the craft unions affiliated with the AFL-
CIO in the coastruction industry is far from complete. There is still much
non~unionized labor employed in construction, particularly in rural areas and
in the South. Though the control by the craft unions is nearly complete in
most urban areas, even in the heavy construction related to energy resources
and utility systems only about 70% was done by union workers in 1974.

Another challenge to the AFL-CIO craft union dominance comes from the inde-
pendent, non-craft unions which have been expanding in recent years. These
are construction unions organized on the basis of plant unions; they include
all workers who work on specific construction projects, without dividing them

into craft unions.

Despite these alternatives to AFL-CIO craft unions, it would be advan-
tageous for ICES to seek support from this primary labor organization. Opposi-
tion from the AFL-CIO affiliates would block the ICES projects in most areas,
and this opposition would materialize if the projects became identified with
alternative organizations or non-union labor. On the other hand, suppcrt from
the craft unions wonld work in favor of ICES proposals, since the projects
might then receive support through the AFL-CIO educational and legislative

programs,

Support for utilization of ICES designs and componments should not be
anticipated as immediately forthcoming from the craft unions. Indeed, several
factors and aspects of the traditional practices of craft unions would pose

obstacles to the acceptance of ICES projects.

Traditional reluctance of organized labor to accept new materials and
methods is clearly evidenced in the construction industry. The high degree
of unionization along with the proliferation of craft unions contributes to
this resistance. Inncvations are discouraged by demands for payment to com-
pensate for labor saved through changes in construction practices or materials.
Moreover, the craft-based conatruction unions rely on apprenticeship programs

and field training, rather than on educational qualifications and technical
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training, These practices tend to enhance the traditional orilentation of the
memberehip, and emphasize the closed nature of the unions. The adoption of
ICES designs and components would Invelve the Introduction of new products and
practices with no clearly assigned responsibility for the classroom or on-

site training of construction and maintenance workers that might be required.

Introduction of energy conserving technologies, systems, components,
and materials might give rise to jurisdictional disputes among competing
craft unions. Solar collectors or other HVAC components that are more thor-
oughly integrated into building designs might lead to disputes among craft
unions. For example, that factory-produced components would be resisted by

unions that work in on-site construction,

Finally, decentralization and integration of utility and energy systems
would disturb the current patterns in the construction industry. Heavy com—
mercial construction related to utility systems has increased in importance
relative to other sectors, A shift in construction patterns away from large-
scale utility construction would cause at least short-term dislocations, and

for this reason might be opposed by particular labor unioms.

These factors point to the possibility that ICES designs and components
may be initially resisted by some labor organizations within the construction
industry. But this potential resistance need not be seen as a barrier to the
commerclal acceptance of ICES projects. It would be helpful if the ICES program
would seek and recelve support from the AFL-CIO craft unions in the construc-
tion industry. Failing to do this, however, there is still little reason to
anticipate that labor problems would be insurmountable. The factors outlined
here are in the nature of traditional resistance to change and short-term
dislocations. Adequate training, support, and public relations activities
would help to ease these transitions and to achileve eventual labor support
for iICES projects.

3.2.4 The Role of Real Estate Appraisers and Realtors

Once the construction process 1s completed, another category of actors
and organizations influences the commercial potential of the products of the
building industry berore they finally reach the consumers. Realtors who mar-

ket the products and real estate appraisers who calculate the market value of
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property mediate between the producers and the consumers. In these roles,
they are aware of consumer preferences and market values, and they may influ-

ence the commercial potential of housing and other construction products.

At present the role of realtors and appraisers in influencing building
standards and market values relating to energy usage and utility system de-
signs is very diffuse and indirect. Realtors and appraisers tend to deny any
involvement with the energy-related characteristics of buildings. There are
no standards, guidelines or even suggestions published by realtor and apprais-
er associations which bring energy-related concerns to the attention of their
memberships. The influences of these concerns in the processes of appraising,

underwriting and marketing are minimal,

There are several reasons for this lack of concern by these professions
for energy usage standards. Realtors and appraisers commonly have backgrounds
in business and economics; they have for the most part only general knowledge
of building standards and practices. They do not have the requisite training
to deal with, let alone establish or promulgate, energy-related standards in
building appraisal or investment planning. Second, typically they rely ex-~
clusively on unit-in-place cost techniques, Energy deslign and usage charac-
teristics enter these calculations indirectly, and they are not yet considered
significant factors. The tendency under such practices is to discourage
higher initial energy-system investments and to discount energy costs as part
of building investment, Third, they view their own role as that of a ther-
mometer in the market place. Appraisers and realtors deny any direct role in
commercial acceptance of different types of construction. They see their
roles as no more than determining what a bullding is worth in the current

market, and this they see as established by the buyers.

These characteristics and the denial of a direct role in influencing
energy-related standards should not be taken as an indication that realtors
and appraisers have nc related influence at all. While their jeb is not to
eaucate the public, their role in relation to consumer and governmentally
determined appraisal standards is complex. Building appraisals and the deter-
mination of a borrower's capacity to make an investment and keep up with
mortgage costs clearly should include some consideration of the energy con-
sumption of buildings. The addition of an energy usage assessment to lending,
appraisal and marketing practices would help to make the public aware of these

considerations.
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In several respects, the current practices and operating rationales of
realtors and real estate apprailsers are a potential hindrance to the commer-
clal acceptance of energy-conserving building designs and wucility systems.

The higher initial costs of these designs are not measured against the poten-~
tial savings in usage, life-cycle and utility costs. The establishment of
appropriate energy standards, life-cycle and building maintenance assessment
techniques for realtors and appraisers would bring these considerations to
public attention and probably increase the attractiveness ¢f ICES designs.
There are many technical problems involved with energy standards which remain
to be solved. But it does seem that energy usage standards could be estab-
lished to be administered as part of the processes of appraisal and the deter-
mination of investment potential and mortgage qualifications. It is unlikely
that appraisal groups or lending institutions will undertake such changes
through their own initiative. Changes will come only as a result of pressures

from other sources or from substantial changes in existing market conditioms.

3.4 FACTORS THAT INFLUENCE THE RESPONSE OF HOUSING CONSUMERS TO INTEGRATED
COMMUNITY ENERGY SYSTEMS

Among the types of consumers of ICES in private developments, the most
frequently studied are consumers of housing. Many kinds of residential com~
munities exist, ranging from clusters of high rise structures to detached
houses in suburban tracts, with densities along a continuum from very high to
almost rural densities on the urban fringe, and having been developed with
varying levels of unified planning. This richness of detail and its relation
to the social attributes of the populace make it an attractive area of inves-
tigation. Because of the relatively extensive literature on consumer responses
to housing alternatives, it was chosen for the initial review of consumer re-
sponses. Other consumer segments, such as lessees of commercizl units, must
be similarly reviewed in the future.

The literature review done for this report examined evidence on con-
sumer evaluations and public attitudes in regard to housing alternatives,
community designs and residential energy usage. The potential consumer re-
sponse to ICES designs and components was then analyzed by drawing parallels

between these available materials and certain presumed characteristics of
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alternatives. Examining the projected consumer responses, in turn, is a means

of estimating the commercial potential for ICES.

The resulting prognosis is neither optimistic nor pessimistic. Rather,
it attempts to realistically point out the areas in which consumer resistance
is likely to be encuuntered, while at the same time demonstrating the commer-
cial potential of ICES if these challenges are successfully overcome. The pre-
ponderance of evidence underscores the fact that the ICES program cannot assume
that the philosophy of a planned community 1s an eminently popular attraction
in today's housing market, that current community designs and utility systems
can be rearranged without encountering public resistance, or that an expanding
ethic of energy conservation will lead Americanm society to unhesitatingly em-

brace ICES alternatives.

This research has uncovered a number of potential hindrances to the
acceptance of ICES designs and components among consumers in the housing mar-

ket. These factors can be summarized as follows:

a. The concept of a highly planned community has a limited appeal and
blased diffusion within American society. Planned communities appear to be
most attractive to Americans with relatively high levels of eduction, who
tend to have white collar employment, and who have much higher-than-average
incomes. Planned communities appeal to housing consumers who desire well-
developed community amenities. Conversely, less-planned communities appear
to attract residents who place higher value on privacy, independence, and
closeness to nature. It must be assumed that the existing patterns of hous-
ing and community development in this country largely reflect underlying
residential preferences. In short, different degrees of community planning
are related to the underlying preferences of community residents and to dif-

ferent values in American society.

b. In general, high residential densities are viewed as an undesir-
able characteristic of -ommunities. In part, this 1s due to the common
association between high densities and unattractive community features. To
overcome this association, high-density housing developments must incorporate
an unusual set of amenities. Only the more highly planned communities appear

to be relatively receptive to higher-density levels.
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c. On the bhasis of the degree of satisfaction expressed by residents,
there is no clearcut distinction between planned and less-planned communities.
All types of communities receilve mixed ratings of approval and disapproval,
among planned communities there is often as much variation in the degree of
resident satisfaction as between these and the less-planned communities. The
evidence gathered for this study shows that there is no clear, generalizable
definition of community planning in this country, and no common conception of
what the features or attractions of a planned residential enviromment are or

should be.

d. Consumer decisions in the housing market do not give high priority
to the energy-rel::2d components and consumption characteristics of buildings.
If higher initial investments are required for more energy-efficient designs
and utility systems, these will not be attractive to consumers and lending
agencies who do not calculate usage and life-cycle costs. The evidence indi-
cates that conservation behavior is undertaken primarily in response to price
Increases in energy sources; thus, it cannot be assumed that there is a mush~
rooming ethic of energy conservation which will make ICES alternatives imme-
diately attractive. Although there is a good deal of public awareness of
energy resources and national resource constraints, it is not clear that this
increasing public awareness has produced significant long-term changes in

behavioral patterns.

e. Unconventional utility systems and components integrated into com-
munity environments and involving high levels of community interdependence
and organizational interaction will require adjustments in current lifestyles
and public attitudes. The dominant public attitude toward the provision of
utility services is that they should not in any way impinge on community life,
appearance, or convenience. The integration of utility components into commu-
nities might involve both adjustments in the physical arrangement of neighbor-
hoods and a new set of community-oriented attitudes toward the provision of

necessary services.

f. ICES projects could be opposed by a variety of indirectly affected
community groups. For example, environmentalists might severely question the
safety features and the potential pollution by ICES. Neighboring residential
groups who would not share in the benefits of ICES projects might oppose
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construction within the community environment, The federal funds or guar-
antees necessary to finance ICES projects might require the implementation

of various social geals such as mixed-income housing, which could hinder com-
munity acceptance. Opposition in these areas of potential conflict could
diminish the commercial potential of ICES projects. Prolonged and bitter de-
bates in the process of local community review of construction plans could

adversely affect the consumer response.

Relatively high levels of opposition to the location of conventional
electrical generating plants within community areas demonstrate the continu-
ing concern over the threats to health, property and neighborhood appearance
posed by these facilities. This same opposition would be faced by modular,
irtegrated components of ICES projects if they presented the same hazards and
pollution characteristics as conventional systems. ICES projects should anti-
cipate community opposition to the integration of utility components and work

to dispel the fear of pollution and health hazards.

The apparently favorable public attitudes toward the development and
installation of solar components are an encouragement to the ICES program.
Although the program may not be based primarily on sclar technologies, the
ICES projects are likely to integrate some solar energy components. Moreover,
the public attitudes toward solar energy may be indicative of a willingness
to adopt other new technologles that can be demonstrated to be clean, reli-

able, and relatively resource efficient.

The conclusion reached in this examination of the relevant materials
on consumer decisions and public attitudec is that the consumer response to
ICES projects will be neither unhesitating acceptance nor blanket rejection.
There is no basis in the evidence for the assumption that American socilety
will enthusiastically embrace highly planned community developments and
energy conserving changes in current lifestyles. However, there is no need
to assume that Americans are unwilling to change, that they would reject
these alternatives, and that they are unconcerned with the growing need to

cOnserve energy resources.

It is unrealistic to base the expectations for the ICES program on the
public's willingness to undertake completely voluntary changes in iifestyles.

Encouraging certain incremental changes in housing patterns and public
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attitudes must be seen as part of the task of the program. The ICES program
cannot be viewed as one of purely technological inncvation. It must be seen
primarily in terms of a program for social change in cconnection with the slow
diffusion of new technologiles., In other words, the commercial success of the
program will be influenced by its ability to encourage appropriate changes in

American society.

This analysis shifts the responsibility for the potential commercial
acceptance of more highly planned community developments from the consumers
to the builders, the financiers, and the relevant public policies. To assume
the popular appeal of a philosophy of community planning in the face of the
available evidence is to assign the costs of change and acceptance to the
public at large. This is unrealistic and decreases the potential success of
these programs. The ICES program must assume that planned community develop-
ment is not particularly popular within the current housing market. Under
the circumstances, it must attempt to adapt its proposals for more energy-
efficient designs and components to existing housing preferences. The
program should work to accommodate different community types to expand its
commercial potential. It 1s encouraging that there is evidence which shows
that higher living densities tend to be more acceptable n more highly planned
communities. The ICES proposals should take advantage of this factor to en-
ccurage certain types of community development. It seems unavoidable that to
increase energy conservation within residential housing will involve some
changes in current lifestyles. To encourage these changes and tc achieve the
greatest possible degree of program flexibility to accommodate varying life-
styles must be recognized as part of the task of the ICES program.
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4 CONCLUSIONS AND RECOMMENDATIONS

4.1 GENERAL RECOMMENDATIONS FOR THE STUDY OF INSTITUTIONAL FACTORS

Throughout this project there has been an often-repeated comment by
project personnel and advisors alike that evaluations of the actual impor-
tance of many potential institutional factors will depend on greater descrip-
tive detail for community systems designs than has so far been available. If
the concept of systems design is intended in its fullest sense, it is not
possible to state a priori the full characteristics cf any one element of the
design. The assumed design elements that have been used at points In this
report to draw outf inferences of institutional responses might be central to
some designs and insignificant in others. Nor can the instituticnal re-
sponses themselves be accurately assessed outside of a real institutional
context. Whether zoning regulations or required rates of return on capital
are more important requires knowledge of a specific development proposal.
Without that kind of detail, only general indications of potential institu-

tional factors are possible,

Because the study of institutional factors 1z so dependent on design
details, it is recommended that future work in this area be integrated with
design efforts through case studies. This is certainly in keeping with the
intentions of the Community Systems program to have all elements interact
clesely. The analyses of the institutional portion of the case studies could
follow the process that has been outlined in Appendix E. Further studies of
the kind that are reported on here might be profitably undertaken, also, but
primarily in response to identified needs for greater background knowledge of

specific institutional actors.

4.2 CONCLUSIONS AND RECOMMENDATIONS FOR PUBLIC INSTITUTIONS

Acceptance of the community energy system concept should be relatively
widespread among public institutions, assuming that these systems achieve
their design goals (and barring any unforeseen negative impacts which might

surface as designs for these new technologies become more specific).

Specifically, the planning community should have no trouble endorsing

such innovative concepts., Energy efficiency is now a public policy objeciive
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in several community master plans., Planners have been promoting many energy-
efficient design concepts for years, usually for other reasons than energy
conservation. Trends toward greater public acceptance of flexible development
regulations like PUD and performance zoning should also facilitate implementa-
tion of ICES. TFurthermore, existing growth management policies and environmen-
tal quality objectives, common in an increasing number of communities around
the country, directly complement many of the elements of ICES and related de-

sign concepts.

In spite of these positive factors enhancing the success of ICES, the
actual implementation of these technologies is likely to encounter a number
of practical impediments., It is premature at this stage in commercialization
research to predict whether any one or combination of these impediments would
prevent the widespread acceptance and use of ICES. However, their potential
for inhibiting the commercial success of ICES is real, and they deserve more

specific attention as the design of ICES hardware progresses in the future.

The following is a list of the major barriers to the implementation of
ICES and related energy-efficient design concepts which have been identified
in this report. They are discussed in more detail In Section 3. No attempt
has been made to rank or weigh them against one another. Recommendatioms for

further commercialization research also are included.

1. Land Use Policy Changes -- Proposed changes in public policies
regarding acceptable mixes of different land use, especially when incorporat-
ing ICES in restrictive residential communities, will encounter moderate-to-
heavy resistance. Demonstrated performance of the successful operation of

new energy technolegles will be necessary to overcome these barriers.

2. Information for Decision Making -- The lack of baseline energy
consumption data at the community level is a serious constraint to public de-
cision making in the field of energy conservation. Also lacking are data on
relative efficiencies of public institutions to make energy-planning decisions.
ERDA is currently moving ahead with some basic research efforts in comprehen-
sive energy planning. To facilitate the acceptance of ICES, however, further
attention should be directed at selecting energy-efficient site design alter-

natives.



3. Fragmertation of Public Irstitutions -- The sheer number of local
Jurisdictions with which ICES developers must deal is a hindrance to widespread
standardization of ICES hardware and related site design concepts. Each project
will have to be tailored to some extent to the needs and requirements of indi-
vidual communities. However, massive public education and information programs

will help to reduce public resistance among public institutions.

4. Administrative Implications of Flexible Regulations -- Flexible land
use regulations, which are the most amenable to the implementation of innova-
tive energy technology and community design, also impose the highest adminis-
trative costs on both developers and public institutions. In tight financial
markets, these added costs could stop development. Substantial research efforts
aimed at designing streamlined administrative and regulatory procedures are
needed to keep such impediments to a minimum. Research efforts should include
designs of the necessary performance standards, review guidelines, and model

ordinances.

5. Interdespartmental Coordination -- Public decisions on ICES will
require a considerablé degree of interdepartmental voordination and agreement
among the many fragmented, single-purpose, public service agencies commonly
found in most local governments. Both techmical problems (such as the integra-
tion of various utilities within common corridors) and administrative coordina-
tion of project reviews are potentlally serious barriers to the success of
ICES., As the appropriate mix of ilntegrated utilities becomes clearer to the
designers of ICES, research and demonstration efforts will be instrumental in
resolving technical, interdepartmental conflicts and coordinating review pro-

cedures.

6. Rigidity of Comventional Zoning -- In addition to the administra-
tive problems posed by heavy reliance on flexible zoning techniques, the rigi-
dity of conventional zoning ordinances and subdivision regulations constitutes
a substantial barrier to ICES because such regulations are still the predomi-
nant form of local land-use controls in most communities. To date, flexible
zoning techniques have been used only on a voluntary basis and only in certain
zoning districts. Research efforts aimed at designing and demonstrating the
utility of flexible variations in conventional land-use controls will help to

allevaite this problem.
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7. Extermai Effects of ICES -- To the extent that the objectives and
performance characreristics of ICES conflict or work at cross purposes with
other cemmunity goals and objectives (e.g., in such areas as growth management,
housing equity, and environmental quality), the external side effects of ICES
will constitute barriers to their acceptance. Although preliminary findings
indicate that the major goals of ICES are compatible with other community goals,
much more research will be necessary along these lines as the specific charac-

teristics of ICES become clearer.

8. State Utility Regulations -- Whether ICES will be classified by
state regulators as public or private utilities will substantially affect the
administrative complexity of thelr cperations and responsibitities. The Illinois
Commerce Commission regulations would appear to classify ICES as a public util-
ity (urless municipally owned), and consequently they would be subject to all
the responsibilities and restrictions that accompany that designation (includ-
ing responsibilities for the provision of adequate utility services at just
and reasonable rates, controlled rates of return on investment, and other
restrictions governing discrimination in service, abandonment of service, and
liabilities). Potential owners of ICES include municipalities, existing util-
ity companies, developers, and the energy consumers themselves (e.g., home-
owners). State rulings on how ICES are classified will affect the ability of
these various potentlial owners to operate and manage these systems over a long
period. The adwinistrative, financial, and technical capabilitles necessary
for successful ownership and maintenance of ICES are a crucial factor to their

ultimate success == a factor that needs more attention.

4.3 CONCLUSIONS AND RECOMMENDATIONS FOR PRIVATE INSTITUTIONS

4.3.1 Building Code Approval

ICES designs and components may involve materials, equipment, or con-
struction techniques that do nct meet building code standards. These potential
conflicts should be analyzed and the process of code approval initiated in the
early stages of projert development. As soon as the technical and architectural
specifications of ICES projects are known, any necessary code alterations must
be submitted to the national model code assoclations. A minimum of one year is

required for these associations to approve changes in the model codes. Specific
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plans to undertake development of ICES projects must involve submission of
the construction plans to the local code authorities. Code changes at tue

local level often require several months.

4.3.2 Exacting Performance and Impact Studies

The development of ICES project designs must include demonstrating the
exact performance characteristics of the system and its community and environ-
mental impacts. It is not uncommon for the processes of legal and administra-
tive approval for new developments to take several years. These processes will
be aided by the early and forceful demonstration of the advantages of ICES over
conventional development projects. Sustained educational and public relations
efforts by the developers (or by govermmental agencies such as ERDA)} will help
to achieve public recognition and support, and facilitate administrative

approval,

4.3.3 Industry Acceptability

The major trade assoclations within the building industry should be
encouraged to participate in the development of ICES project plans. Organiza-
tions such as the AGC and NAHB are sources of expertise and resources in the
construction industry. Support from these and other trade associations would
aid in achieving both governmental and public approval of ICES projects. Pro-
fessional associations such as ASHRAE can aid in the design and testing of
components. Approval by such groups often is essential to obtain building
pcrmits or to initiate changes in building codes. Opposition to ICES projects
by any of the major trade or professional associations in the construction
industry would be a major disadvantage. These groups must be urged to partici-

pate during all stages of project development.

4,3.4 Labor Support

ICES projects must seek support from the major trade union organizations
in the construction industry, Opposition from the Building Trades Council of
the A.F.L.-C.I.0. would be a major disadvantage. Support from this organiza-
tion, however, would encourage industry, governmental, and public approval.

On the project level, construction plans should be presented to the labor
orianizations before construction commences to prevent jurisdictional disputes
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among craft unions. Necessary labor training programs also should be organ-

ized before construction.

4.3.5 Marketplace Attractiveness

The activities of realtors, real estate appraisers, and lending insti-
tutions can be crucial to the commercial acceptance of any development. TUES
projects should approach these groups to seek support and lessen existing
hindrances. Realtors and appraisers must be encouraged to include energy-
system characteristics in their assessments and market-evaluations of buildings.
Lending institutions should be encouraged (or required by government) to take
maintenance, energy-usage and life-cycle costs more fully into account in
determining construction financing and in evaluating loan applications. The
current practices of F.H.A., V.A. and most private lending institutions do not

give sufficient encouragement to more energy-¢fficient developments.

4.4 CONCLUSIONS AND RECOMMENDATIONS FOR CONSUMER ACCEPTANCE

4.4,1 Consumer Acceptance

The acceptance of ICES projects by consumers in the housing market can
be encouraged through a number of means. The appeal of planned community
developments should be broadened to be attractive to more segments of the
American public. The attractiveness of ICES projects depends on providing
an unusual and highly attractive set of amenitles or economic benefits. The
development must consciously attempt to achieve high levels of consumer and
resident satisfaction. ICES projects must be made as flexible as possible to
appeal to different underiying values in American society. The external
effects of ICES must be minimized, while the economic, energy-related and

community-level advantages must be fully demonstrated.

4,4,2 Encouraging Social Chenge

The LCES Project cannot be seen as one of merely technological develrp-
ment. Housing patterns and the provision of necessary utility services are
related to existing social practices and conditions. Programs that attempt to
encourage technological change must be accompanied by provisions for social
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change. The ICES program must attempt to encourage certain incremental changes
in housing patterns, community structures, and in the public attitudes sur-

rounding the provision of utility services.
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APPENDIX A

AN OVERVIEW OF THE COMMUNITY DEVELOPMENT PROCESS

A.,1 INTRODUCTION

Building a community requires a sequence of decisions made over an ex-
tended time by many participants. In the context of the Community Systems Pro-
gram, the term “"community" refers to a large development project (such as a
planned unit development) which is bounded in purpose and physical extent and
whose development takes place within a relatively fixed time frame under uni-
fied authority. Communities, large enough to be candidates for systematic,
internal supply of energy services, will be subject to a complex and diffuse
decision-making enviromnment. This report investigates the major features of

the community development process.

Several characteristics of development decisions should be stated at
the outset. The decisions are usually ad hoe, because each project represents
a unique combination of site, facilities, institutional structures, and pur-
pose, It is not possible, therefore, to ascertain a single decision structure
applicable in all details to every project or a fixed set of decision rules
followed by each participant in the process. Often decisions are also made
on the basis of acceptability criteria, without making concerted efforts to
arrive at optimum choices. In all likelihood, the results of the decision
process will change as the criteria applied by various decision-makers change
to meet their current needs. The assumptions made in this report, however,
are twofold: (1) in basic structure the decision-making processes for many
kinds of community are similar enough to be proper subjects for systematic
study; and (2) the structure will reveal the critical decisions that can

affect the chances of success for community energy systems,

A.2 DESCRIPTION OF THE DEVELOPMENT PROCESS

At the scale of development we are addressing, development projects
pass through several distinct phases, as indicated by Fig. A.1l. 1In the first
phase, the concept of the project is formed and tested for feasibility., Pre-
liminary market, financial, and design analyses, tentative site selection,
preliminary planning and design, and review of the institutional context

are undertaken, For small developments, feasibility may be determined large-
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ly intuitively, but most projects usually require a more formal analysis. An
affirmative outcome from the feasibility assessment leids to the second

phase -- pre-construction/pre-develoupment planning. Acq.iring control of

the selected site is one of the first actions required in tihe active project
planning phase. Site and structure design and engineering wlll proceed to-
ward final construction documents. Public review and approval of the plans
for compatibility with public plans, zoning, and subdivision regulations will
accur concurrently. Financial arrangements for land and construction costs
also will be completed before the pre-construction phase closes. Next comes

the construction phase which involves the assembly of a work force that in-

cludes a variety of building skills., This phase often is handled by a gen-
eral contractor who supplies the management capability required to complete
the construction on schedule, Public involvement in the construction

phase is maintained to ensure that building and health codes are met and that

the project 1s in general compliance with the approved plans,

For many purposes, discussion of the development process can be con-
cluded at the end of the construction phase. The project's success is only
subsequently proven, however, and an examination of the later phases of the
project should be carried through to discover any additional factors that
might threaten the overall acceptability of energy-efficient community con-
cepts. The first post-construction phase is occupancy (phase four) of the
completed structures. If a change in ownership occurs, marketing might be-
come an important activity. The quality of the market analysis that was part
of the initial feasibility assessment will become apparent at this time. Af-

ter initial occupancy, the project enters phase five, management/operations --

its period of useful service ~-- which is the longest of the five life-cycle
phases. Operating characteristics, reliability and ease of maintenance,
liability for damage or injury resulting from design, construction or main-
tenance deficiencies, and responsibility for payment of needed public ser-
vices will be important during the life of the project. These might become
problems if they are not adequately addressed in the planning stages of the
project. The project's useful life may end when it can no longer accommodate
its original function or be operated economically. Rehabilitation, changes
in use, demolition, and redevelopment are possible future scenarios for

the project and the land beneath it.
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The diagram in Figure A.1 is only a coarse starting point in a struc-
turing of the development process. The actual process is neither so straight-
forward nor so neatly compartmentalized. Activities are likely to be pro-
ceeding along several paths simultaneously without necessarily coming together
at a single point that can be identified as the transition between two project
phases. For example, the transition between feasibility assessment and active
preconstruction planning might be difficult to ascertain; some financial and
market assessments might cratinue while land assembly and preliminary plan~
ning and design have already begun. Furthermore, large projects may ce built
in stages, over many years, by several developers. For clarity of organi-
zation, however, the more detailed discussions to fellow will continue to

utilize the basic structure of Figure A,l.

To be fully useful in tracing some factors affecting the acceptance of
community energy supply systems, a discussion of each development decision
must be accompanied by an examination of the agent or actor whe is responsible
for making it. The actors can be defined by functional responsibilities in
the development process. It is possible, of course, for an individual or or-
ganization to fill several functional roles. For example, the developer might
be the original land owner and also own and manage the completed project,

The decisions made for a project reflect the nature of the organizations that
play various development roles. Table A.1 lists the actors that will parti-
cipate in each of the five project phases, These roles have been grouped in-
to six external factor areas plus the central developer function. 1In a

later elaboration of each project phase, the actors will be associated with

the individual development decisions for which they are responsible.

Before proceeding to the more detailed discussions of each project
development phase, several points about this report should be made clear.
First, its purposes in the Commercialization Study are to provide a systematic
structure that will help ensure that all major factors are considered, and to
give some insight into the interrelations of factors. The report, based on
a relatively limited set of source materials that is biased toward residential
and suburban development, treats the process through the construction phase
much more fully than the occupancy and service phases. However, the dis-
cussion will include some cases where there 1s some evidence that the process

might vary for the development of the larger communities in which we are in-
terested,
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A.3 PHASE 1 -- FEASIBILITY ASSESSMENT OF POTENTIAL DEVELOPMENT rRGJECTS

The activities in the feasibility assessment phase of the construction
process can be considered as directed toward reaching decisions about what to
build and where to build it. The developer, as entrepreneur, plays a major
role in these decisions which set the course for the proposed community;

most other participants £ill only advisory roles.

In an abstract sense, phase one is represented by a comparative evalua-
tion of alternative development possibilities located on available building
sites to yield the one that will best satisfy the developer's objectives. Al-
though there may be many possible alternatives, a developer can afford to review
only a few candidates in detail. If he already has control of the site, his
concern will be to choose the most suitable uses and development intensity.

He might specialize in the construction of a particular type of project, e.g.,
shopping centers, so that his primary concern is with the choice of the best
site for such a purpose. TIntuitively, the developer generally limits his as-~

sessment to the few, most promising development opportunities.

A.3.1 Elements of a Feasibility Assessment

In broad terms, the elements of assessing the development of a chosen
site will include those diagrammed in Figure A.2.1 Analyses of the physical
and legal characteristics of the site are combined with market and other feasi-
bility studies to yield a decision as to whether to proceed with acquiring con-
trol of the site (i.e., land assembly). The feasibility studies =-- the essen-
tial prelude for preliminary planning -- also determine the best use of the
site.

A flow of the considerations leading to the decision to invest in a
particular site 1s detailed further in Figure A.3. This diagram2 originally
was prepared as a model of the behavior of moderate-to-large residential devel-
opers {(constructing between 20 and 300 dwelling units per year) engaged in
land development and the construction primarily of single-family tract houses.
Although it is not a general model of feasibility assessment, it illustrates
the form taken by some feasibility elements in a specific application. Once
a site is under consideration by these developers, a feasibility study is

carried out to assist in making the purchase decision. The essence of the
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feasibility determination is a comparisor of poteantial market values and costs
of developed building sites in the community (l.e., an estimate of profitabil-
ity)}, combined with an cstimate of marketability of the finished package as
gauged by the anticipated turnover rate. Site characteristics enter into b-th
the output value and the cost estimates. Locatlonal characteristics (including
accessibility to schools, employment, and shopping) and natural amenities of
topography and vegetation affect the potential wvalue of units on the site, Im
provement costs also are affected, however, by such site characteristics as the
topography, soil conditions, and existence or absence of streets and utilities.
The feasibility study takes into account the probable actions of several greups
whose approval is essential for the success of the projected development. Gen-
eral concurrence by financial intermediaries with the estimated marketability

of the completed development must be assured before the developers surveyed
were usually satisfied with a development's feasibility if it could be shown

to meet the requirements for insurers and guarantors of the financing, especially
the Federal Housing Administration and the Veterans Administration.3 Local gov-
ernmentc through its planning, zoning, and plat review regulations, public works,
and vtilities services departments will have an impact on the costs of the de-
velopment., Frequent contact with public officials is required during the feasi-

bility phase.

A.3.2 A General Feasibility Assessment Model

A feasibility study will almost always become more structured with in-
creasing size and complexity of the projected development. A small residential
developer might make an intuitive judgement of feasibillity based on a few soenei-
tive indicators, but the corporations engaged in large-scale land development
will require much more tangible estimates of the prospects for success of the
proposed projects. More systematic analysis may be required to make explicit,
and to some degree controllable, the complex interdependencies of the many pro-
Ject elements of a large~scale project. Despite efforts to minimize the risk
of overlooking some vital aspect of the project, absolute assurance of success
cannot be provided. The developer's ability to gauge trends, to supply correct
assumptions, tc make timely decisions, and even to break with tradition at the
proper moment are still indispensible attributes and probably will continue to

be so.
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Several recent efforts have be=n addressed to the creatiou of compu-
terized methods for the evaluation of the financial feasibility and risk of
large=-scale land development projects. These metheds can: (1) reduce the
manpower needed to carry out detailed evaluations, (2) analyze the effects of
many varfables, and (3) allow the consideration of a number of development
alternatives. For purposes of this discussion, the internal structure of
such a program is not so important as the way it is used in the initial
asaessmenit of overall project feasibility. The early stages of a development
process might fcllow a flow similar to that diagrammed in Figure A.4, which
is based on a report describing the application of a computerized financial
feasibility and risk analysis model..4 The teasibility analysis is embedded
in an ercnomic and physical developmenc planning process. At the core are the
economic and physical development plans that are initially highly fluid and
imprecise, but through evaluations of public acceptance (of both the
development and its impacts) and financial feasibility, the plans are
progressively made more coucrete. The development flow in Figure A.4 assunmes
the prior site selection and is directed toward tha determination of the best

ugse of that site,

The preliminary plan, including an absorption schiedule of the develop-
ment -- an approximate determination of what 1u to be built, how many, at
what price, and in wlit time frame -- is the result of a market analysis
that combines total regional building requirements and an estimate of the
capability of capturing portions of the various building markets at the site.
Financial information, derived from the absorption schedule with the applica-
tion of unit rosts and revenues, provides a principle input for the financial
feasibtlity analysis. Zoning regulations and available interest rates are
typicul constraints that affect the development's feasibility. The developer's
objectives, including the desired build-out term and rate of return, also
must be considered. Because tii factors involved in the aunalysis generally
are not precisely known or fully predictable, uncartainty is added to the
resylts. This uncertainty can be explicitly dealt with by the assigument of
most likely values and ranges, rather than single values, for the uncertain
factors in the analysis. Some asressment of the overall risk then can be
carried out. With automated techniques, alternatives can be considered in
which factors are varied to deturmine the sensitivity between the values

assigned to the factors and the overall financial results. The resuiis are
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a series of financial profiles that will include an income and cash flow
statement showing the financial position of the project for each year of
ivs development, If the results are considered feasible, more detailed
physical planning can proceed and physical and environmental analyses of
the site will be used to begin to transform the absorption schedule into a
site plan. The community economic impact that results from a comparison of
public revenues produced and costs for service required is an addiiional
consideration that must be factored into the economic feasibility analysis.
This impact will have a bearing on the degree of acceptance that can be ex-

pected from the surrounding community,

The process shown in Fig. A.4 blends almost imperceptibly into the
following phase of the total development process. There is no identifiable
single decision that transfers the developer to some wholly new kind of act-
ivity. Physical and economic development planning will continuve, with empha-
sis on engineering and architectural design and on the formulation of a de-
talled financial plan. These efforts and the formal publie review of the

plans will be discussed in section A,4,

A.3 3 Energy Considerations During the Feasibility Phase

The activities and decisions described as part of the feasibility
assessment for a development project are nearly zll made by or under the con-
trol of the developer. Energy considerations histeorically have not been im-
portant at this stage, Deveiopment usually takes place in an area served by
an existing utility which generally has the capacity to supply the project.
Howevey, some early planning has energy implications., The locational decision
has access as one of its determinants. This a2ffects transportation and there-
fore energy. Because it will become an element of the urban activity pat-
tern seen by future developers, the location of one project wili have con-
tinuing ifmpact on changes in transporation energy consumption. The prelimi-
nary project plan also has Implications for energy consumption. For a planned
unit development, for example, the basic energy consumption patterns will be
determined by the mixture of dwelling units, the level of shopping opportun-
ities to be provided, and the tentative determinations of overall develop-
ment density and internal variations in density (l.e., clustering). More

conscious later efforts at reduction in energy consumption through optimiza-
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tion of the urban design and technological facilities of the development

will work from the baselines set by these early decisions.

Ad PHASE 2 -- PRE-CONSTRUCTION/PRE-DEVELOPMENT PLANNING

A.4.1 Activities Carried Qut in the Pre-construction Phose

Although the pre-construction process for large-scale developments is
as varied as the developments themselves, certain procedures are followed, to
some extent, by every developer. The list of procedures in Table A,2 is the
result of one attempt to itemize the general pre-construction procedures.5
The first and last procedures in the list establish the overlap with the pre-
ceding (Feasibility Analysis) and succeeding (Construction) major phases of

the construction process,

One way to view the pre-construction activities in Table A.2 is to
consider first the programmatic areas that are involved and then to elaborate
on the separate tasks that must bte performed in each area. Several important
programmatic areas are listed in Table A.3. There is a correspondence between
the activities carried out in each programmatic area and the sequence of
procedures that represents the entire pre-construction process, From a gen-
eral understanding of what is involved in a financing program, for example,
it seems clear that planning the development, obtaining loan commitments, and
ciesing loans each will be related, at least in part, to finanufing. Table
A.3 shows the correlation among the procedures of Table A.2 and each program-
matic area. Only procedures two through ten are considered to be part of the
pre-construction phase. It should be noted that, except for “planning the
development" (procedure 3), all other procedures appear in only a single pro-

grammatic area,

The level of interaction between the developer and extermnal groups
over which the developer has no control, e.g., governmental agenciles, varies
within such a set of programmatic areas as given in Table A.3. Project
programming and design and engineering are, to a high degree, under the con-
trol of the developer, whether the tasks in these areas are carrijed out within
his own organization or by comsultants., These might be thought of as the
mainstream of preconstruction development activities. Project scheduling is

one mainstream activity that 1s being increasingly affected by the environ-
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mental movement, government regulations, and the economy. The programmatic
area of land acquisition requires agreement between the developer and the land
owner. Control of the land usually occurs early in the preconstruction process.
In the other three programmatic areas, major decisions are not controlled by
the developer. The renter or buyer makes the ultimate leasing/sales decision;
lending institutions control the outcome of the financing program; and gov-
ernment bodies determine that subdivision, zoning, and building code regula-
tions will be met by the proposed development. The government also agrees to

make public improvements in some cases and to provide public services.

TABLE A.2 Procedures Followed in the Pre-construction Process

1, determining the tvpe of development to be constructed,
2. assembling the land for the development,

3. planning the development,

4. obtaining temants when appropriate,

5. developing the site plan,

6., obtaining loan commitments,

7. obtaining legislative approval (e.g., zoaing),

8. developing construction drawings,

9. <closing loan contracts,
10. buying land, and

Il, commencing cconstructiocn.

TABLE A.3 Performance of Pre-construction Procedures by Program Area

Program Area Procedures(a)
Financing Program 3, 6, 9
Public Relations; Rental/Sales 3, 4
Project Programming 3
Design and Engineering 3, 5, 8
Land Acquisition 2, 10
Zoning/Code Approval 7

(a)

Procedures are referred to by the numbers for them in Table A,2.
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A.4.2 Chronelogical Ordering of Pre-construction Activities

Procedures listed in Table A.2 are roughly in the chronological order
in which they typically are carried out. Figure A.5 detaills the individual
tasks that are conducted within each of the six programmatic areas, together
with the interrelationships among all the tasks and, hence, among the program-
matic areas, The flow of tasks is from left to right, proceeding from prelimi-
nary planning activities through the final step before actual construction.

At the level of detail shown, the description is approaching the limits of
what can justifiably be called a generalized diagram of the development pro-
cess and is taking on characteristics that are related to the specific condi-
tions of a single development project. The leasing/sales program pictured is
appropriate for a large commercial center. It is also assumed that some of
the public review process can proceed simultaneously with the preparation of
the final site plans. The zoning/code approval program might look somewhat
different if rezoning or annexation of the site were required or if the devel-
opment were a large residential subdivision requiring both a preliminary plat
approval based on a sketch plan and a final approval of the developer's final
plat.6 Large developments frequently require state and/or federal environmen-~
tal impact statements. If the project were to be built in part with federal

funding, A~95 review procedures also would have to be observed.

There are implicit assumptions in Figure A.5 about the developer's
mainstream programs. The traditional sequence of activities for small pro-
jects is a linear progression from programming through planning and design to
the construction of the project. This is shown in diagram A in Figure A.6.7
In the process represented by Figure A.5, however, parts of these activities
overlap. In particular, one preliminary stage has programming, planning, and
design being carried cut simultaneously. The telescoping of pre-construction
activities and the kind of overall time savings that can result is indicated
schematically in Figure A.6B. Each of the major tasks has been broken into
subtasks so that, where possible, succeeding tasks can be started on the basis
of preliminary results. Project scheduling tools, such as the Critical Path
Method (CPM), are being adopted by the construction industry, and construction
management is increasingly used., Some further aspects of construction manage-

ment are discussed in Section A.5.

The procedures diagrammed in Figures A.5 and A.5B keep pre-construction

and construction activities separate in time. However, programming, planning,
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and design work on one or more building components may be completed and con-
struction begun while the pre-construction activities for other components

are still in progress. This could result in further reduction of the overall
project delivery time, as shown in Figure A.6C. The incentives for shortening
the time required for completion of a large-scale deveiopment project include
lower cost (e.g., less construction interest) and earlier return on investment.
The length of the time interval between the initial investments and signifi-
cant returns from completed portions of the project can be crucial if the pro-
ject is to succeed.8 Any techniques, such as "fast tracking'", that can reduce

development time will increasingly be used.

In focusing attention on methods to speed up the mainstream activities,
one should not lose sight of the necessity to ensure that the required ancil-
lary procedures can be accommodated within the new schedules. Uncertainity
in the time required for the public review process, in particular, cau threaten
the most sophisticated attempts to streamline the development process, and
this uncertainty is surely preater when the review includes new and complex

design concepts and energy technologies.

A.4.,3 Some Pre-construction Decisions Affecting Energy Consumption

Major decisions determining energy consumption are made in the pre=-
construction phase of the development process, The design of the structures,
their operating systems, and their siting within the development are major
concerns during this phase, and each has an effect on the energy ultimately
consumed in the development. Systems for meeting end-use energy demands and
for supplying the overall energy requiremeuts are chosen on the basas of
anticipated use patterns, required systems reliability, equipment costs, and
operating costs. In the balance that is struck among all the factors con-
tributing to the evaluation of alternative designs, energy consumption trad-
iticnally has been given a relatively low welghting. With increases in the
cost of energy and uncertainty about the continuing availability of some fuels,
energy considerations are now receilving higher priority. Imstitutional fac-
tors also can have an effect, and the developer's understanding of the response
that the designs will elicit from consumers, public review bodies, and fin-
ancial institutions is added, in perhaps a more intuititive fashion, to his
overall evaluations of the designs. The degree of Importance attached by a

developer to these external responses is not always clear, but obvious sig-
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nals from the groups regarding their probable response to innovations for

energy conservation certainly will not be ignored.

A.S PHASE 3 ~- CONSTRUCTION

The construction phase of many projects focuses on an organization that
may not have participated earlier. Although some large development firms do
general contracting, most developers use an independent general contractor.
The general contractor "provides the building service: i.e., he plans and
supervises the construction, purchases materials, and hires workmen or

subcontracts parts of the job."9

A.5.1 Construction Management

The customary arrangement between a developer and a contractor is a
lump-sum contract awarded on the basis of competitive bidding. Other possi-
bilities include a lump-sum contract arrived at through negotiations with a
sole contractor, and contract payment on a cost-plus, fixed-fee basis,

Public agencies usually are required to use competitive bidding for their
projects. Projects for which construction costs are especially difficult

to predict {(e.g., those requiring many untried construction procedures)

might be built on "cost-plus' contracts. Although a variety of contractual
arrangements exists, the bridge between the pre-construction and construction
phases of the development process can be illustrated by the activities making
up the competitive bidding process, as shown in Fig, A,7, The concluding
activities of the pre-constructiocn ?hase, at the left of the diagram, result
in the construction documents on which the contractors Qid. At the opposite
end of the.sequence, as a first major activity, the successful bidder will

conduct a detailed analysis to plan the construction,

Depending on the complexity of the project, the process of planning the
construction may be carried oput more than once -~ for differing purposes and
at differing levels of detail.10 An initial effort to establish basic
construction planning for the project might be accomplished by the developer
as one of the steps in preparing the bid package or by the contractor in
arriving at his bid. The developer might use the results to determine reason-
able construction time as part of the project specifications. Because con-

tractors generally are successful in less than a third of the projects on
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which they bid, they are forced to limit the level of effort devoted to any
single bid preparation. However, the pre~award planning should serve as the
basis for preparing the working schedules following receipt of a contract.
Furthermore, portions of the projact that will be subcontracted might be
subsequentiy planned in greater detail to ensure coordination among sub-

contractors.

The construction tasks can be grouped according tc major project
elements and arranged in a sequence reflecting construction logic. A first
level of breaking down the construction process i1s snown in Fig. A.8, in
which construction 1s seen as involving such basic task aggregations as
building the foundation. To be of value for a specific project, "Foundation"
and each of the other blocks needs to be examined much more closely to see
how it will actually be accomplished. This pyramidding expansion of the
project descriptionll might lead to a diagram such as that shown irn Fig. A.9,
which is an illustration developed by O'Brien for the construction of a
hypothetical combination plant-office-warehouse for a small industrial firm.12
The activities included in Fig, A.9 comprise several individual tasks, as is
apparent when one tries to visualize the steps necessary to erect structural
steel (activity 29-30). 1In level of detail, Fig. A.9 might be the first net-
work of the comstruction formulated by the contractor immediately after being
awarded the contract. In some instances, this much detall might be useful in
making the bid estimates, However, it probably would not be the final level

of description,

The kind of project analysis represented in Fig. A.9 has come into use
by large contractors with the evolution of CPM and Program Evaluation and
Review Technique (PERT) in the last 20 years, These network-based planning
methods have proved to be highly effective in making decisions for the efficient
allocation of construction resources., With estimates of the times required to
complete the individual activities, a loglcal network, such as that in Fig. 9,
becomes a tool for establishing the project schedule, Among the activities
simulctaneously under way, some can be completed more quickly than others, and
the overall time requiremeint for completing the project is determined roughly by
a path through the network comnecting the sequence of activities that will take
the longest to finish. The activities on this critical path must be monitored
closely if the project schedule is to be maintained., Through application of
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other resource requirements for each activity, manpower and cost schedules also
can be prepared. The cost schedule glves the developer some indication of the
times at which payment will be required and permits him to manage the funds that
have been allocated to the project. When added to the construction schedule,
information about delivery times for materials and building systems such as
HVAC equipment will assist in both timely placement of orders to suppliers and

inventory management,

Because some choices usually exist In constructing a logical sequence
of activities and in scheduling the non-critical activities, this flexibility
can be used to accomplish the preferred construction objectives. Minimum
construction time often is the prineipal objective, but objectives regarding
wmanpower utilization and project cost can alsc be objectives.

The construction process is not as rigidly predetermined as the previous
discussion might indicate. Several uncertainties, including weather conditivns
and strikes, make it impossible to predict exactly what will happen. The
assessment of probabilities for the predicted values of major project factors
is a capability that was initially developed as a part of PERT, The risk
analysis which is part of the develcper's feasibility assessment discusscd
earlier uses a gimilar kind of accounting for the effects of uncertainty.

Even if the variables combine to invalidate the original construction plan,
it will still serve as a structure for defining the current status and indicating

the best revised course for completion of the project,

A.5.2 Inatitutional Interactions During the Construction Phass

Many interactions, sume of which have been indicated, exist awong the
participants in the construction pihase, Nearly all of these interactions
involve the construction contractor because he is the pivotal participant
during this phase. However, because primary decision-making responaibiiity
remains with the developar, the developsr and contractor maintain open
communications throughout the construction, In some instances an arcnitact
or enginesr might rvepresent the developer in monitoring comstruction progross.
Construction plans often have built-in milestones at which major portions of
the project are to be completed. Rsviews and approvals by the developer or
his consultant of progress toward these milestones during the specified report
periods comprise the basas for the periodic compensation provided (by the
lender, unless the devalopsr is self-finagnced) to the contractor.,
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The contractor also jnteracts with subcontractors, suppliers, and pub-
lic officials. Subcontractors tend to engage in construction specialties,
such as steel erection, electrical imstallation, and plastering. Tie subcon-
tractors' tasks must be integrated into the overall project planning to ensure
timely performance of those tasks. Therefore, subcontractors may be involved
early in the project planning. JTf a cholce must be made ameng different ma-
terials of closely equivalent price and performance, but available from differ-
ent suppliers, the contractor might prefer to patronize a supplier with whom
he is familiar and whose reliability has been proved. Because unit prices
might be lesa for bulk purchases of materials, the contractor might also con-
sider the costs of inventory management when a given material is purchased at
one time for the entire project or several projects in comparison with the
added cost of materials purchased in smaller incremente as needed. .fust as
the contractor ruast have some way of verifying that the materials he uses meet
design specifications, so he nust also be able to satisfy building officials
that the ccnstruction meets all applicable building requirements. Most con-
tractors operate within a comparatively restricted geogrephic area and are
familiar with the lccal building requirements.

Two additional interactions occur within the contractor's jurisdiction.
Between the office and field elements of the crganization there must be mutual
understanding of the project's goals and the details of the construction plan.
For smaller organizatione the “paper-work” aspects of management and onsite
supervision might be accompliehed by a multi-talented manager for each project.
When these functions are separated into job specislities -- e@.8., to accomplish
effictency in larger organizations -- the necessity to ensure good communications
among the functional areas becomes vital. The second set of interactions is
betveen manegement and labor, with the construction trades unions as an ef-
fective participant through the establishment of union membership requirements
and work rules. The planning goal of manpower leveling, that is, ucilizing a
nearly constant labor force, also meats some of labor's job continuity objectives.
These objectives are made considerably more difficult to meet, however, when
the labor force ie highly fragmented with rigid jurisdictional boundaries among
trade mpecialties.
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A.5.3 Energy Conservation and the Conastruction Phase

Energy is one of the resources used during construction. I[ts use is
indirectly tied to the overall management of construction resources, but mini-
mization of its use has rarely, if ever, been an objective of a construction
plan. The energy demands of the finished development are set by the project
design which is usually completed before construction begins. This function
of the design process can be compromised, however, by poor quality construc-

tion.

Innovative designs and bullding systems for energy conservation will
emphasize some of the construction process characteristics mentioned earlier.
Chief among these is the effect of uncertainty. Problems with unfamiliar
construction techniques, uncertain delivery schedules for critical components,
requirements for new buildings skills, and unresolved jurisdictional con-
siderations among building trades make construction planning more difficult than
usual. The planning methods described earlier include ways to evaluate the
cffects of uncertuinty, but there is some tendency to apply these techniques
conservatively, especially where the uncertainty is a measure of lack of
knowledge rather than of known variability. Coordination among the various
participants ~- developer, contractor, subcontractor, supplier, labor of-
ficials, and public officials -- is essential for planning and successfully
completing the conatruction, but it is harder to achieve under these circum-
stances. These considerations will affect the bid submitted by the contractor
at the outset of the construction phase, and anticipation of them may influvence

the developer's design choices.
A.6 PHASE 4 =~ LEASING/SALES/OCCUPANCY

Of the five phases of the development process diagrammed in Fig. A.l,
Phase 4 ~- Leasing/Sales/Occupancy =- is probably the one having the fewest
directed implications for the energy consumption of a community. Getting the
commmity into full operation is the primary concern of this phase. Continued
occupancy of the communtiy, however, falls within the Management/Operatiuns
portion of the commnity's lifecycle.

Although the actions taken during this phase do not affect tha energy
consumption of the community, they are not wholly insensitive to eneryy use
and energy systems. Because ensrgy conserving communities could very well
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require higher initia) :osts than the usual comparable cocmmunity, the potential
owners must be able tn reaiize the advantage that can result from lifecycle
costing. The degree to which lifecycle costing is likely to affect actions
depends on the type of community and the type of owner. A study of the
likelihood that one of several kinds of participant organizations would assume
a role as owner/operator* of a Modular Integrated Utility Systems (MIUS)!'?
showed the importance of the organization’'s economic objectives. The study
included different kinds of developers and utility companies. Among the three
kinds of developers considered -- (1) governmental; (2) private, non-speculative;
and (3) speculative -- the ability of the developer to take a long-term

view of a project was judged the most important determinant of his willingness
to be involved with a MIUS. On this basis, governmental develcpers are most
likely and speculative developers least likely to be found among MIUS owner/
operator.+ The case tor utility companies is somewhat more ambiguous

because of the more regulated environment within which they operate; their
economic time frame is not so clearly dominant a factor in thei. choices, or
so greatly different for different kinds of utility cotpanies. Moat of these
conclusions about the chances for differeat organizations to look with favor
on projects involving MIUS should hold equally well for community energy sys-
tema. The approach uvsed in the MIUS economic study can serve as a model tu
anticipate the likelihood that other organizations will be owner/operators of

community energy system projects.

Although the importance of economic objectives is stressed, other
criteria enter the decisions that lead to occupying the new community. For
example, political, legal, and environmental criteria also interact with eco-
nomic criteria in the decision procesa. Consumer response to an innovative
project among available housing choices might be one case for which non-
economic factors cannot be ignored. Innovation in this market could be a two-
edged sword, with the positive potential of the distinctiveness of the innova-

*The role of owner/operator was distinguishad in the study from the roles of
institutor -- one who carries the project through the Construction phase --
and ultimate consumer.

*Speculativu owners would be more cost-conscious and, therefors, more receptive

to MIUS 1f energy costs could not be passed on to tenants. Speculative de-

velopers might try to entirely avoid becoming owners of projects in which coats
could not be passed on.



tion being offset by a general resistance against any product ontside the

range of experience. The probable response within the chosen market was one
of the factors discussed earlier that enters a developer's initial evaluation
of the feasibility of the project, but it can involve a high degree of uncer-

tainty for innovative projects.
A.7 PHASE 5 ~-- MANAGEMENT/OPERATIONS

A.7.1 Organizational Patterns for Management/Operations

The theme of the preceding section can be summarized as the importance
of the attributes of individuals or organizations for determining which of
them might become the owner(s) of an energy-conserving project. Org nization
attributes continue to be of imporvance after the community Is oper. .onal, as
seen in the fllling of roles. Owmer, operator, and consumer are three primary
roles to be considered when examining the patterns of energy use. Ownership
and operation of the energy systems within and/or servicing the community covld
be separate from all other aspects of the community, adding the possibility of
filling two more roles. These five roles can be filled by a variety of com~
binations of possible participants, ewmong which are real estate investors,
management firms, utility companies, and owner's co-ops. The owner of a
commercial development might be prepared to take on all of the owner/operator
responsibilities, but if real estate investment is his sole objective, operation
of the community and ownership/operation of the energy systems might be turned
over to other organizations. In a residential area, the owners of individual
units would also be the end-use energy consumers; ownership and operation of
the common areas and utility supply systems might then be in the hands of an
organization of the home owners, the local municipal government, a special
utilities district, a private utilities company, or some appropriate combin-
ation of these and other groups.

A.7.2 The Significance of Alternative Organizational Patterns

A few examples of the significance of the organizational pattern in
the operativnal phase of the community can be shown. The organizational
pattern certainly will influence the level of experience that is brought to
commmity managemant, its effectiveness, and perhaps even its degree of commit-
ment. The owmer/investor filling a management role and the association of
independent ovmers are likely to have different styles and objectives from
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those of a firm specializing in management. The ovganizational pattern is

also important in defining the body of regulatioms tiat will be applied to
operations of the community. If the community's utillties are operated in

such a way that they meet the criteria for classificarion as public utilities,
all of the state regulations pertaining to public utiiities will become applic-
able. Among the criteria are the manner in which charges for utility services
are determined and assessed and the extent to which the services are available
to the general public. For example, shcpping centers are a type of develop-
ment for which a number of arrangements for supplying and billing utility ser-
vices, with the tenants paying for services actually used; charges for ser-
vices supplied from the total energy system might be prorated on the basis of
floor area; the rental of space in the center might have a utilities charge
built in; services might be supplied only to the smaller retailers and the
common areas in the center, with the key stores handling their own service ar-
rangements; or the supply of services might be provided by public utilities
companies, independent of other aspects of management of the shopping center.
Although management, market, and profit considerations determine which of these
arrangements will be applied (the decision must precede construction of the
center), the choice will have a bearing on whether the supply of services to
the center will come under public utility regulations. The desirability of
avoiding the regulations could be one of the factors in the decision. Consid-
ering the diversity of organization structures that can be applied in the opera-
tion of a large-scale development (especially, the arrangements for the supply
of utility services) and the interrulation of the evaluation measures for them,
it is apparent that the determination of the "best" organizational structure
for a pasticular development is difficult.

The previous example of the various ways for supplying energy to a shop-
ping center demonstrates that interactions with external groups also are a func-
tion of the organizational structure for the development. The manner of supply-
ing services is an integral part of the organization of operations and is also a
determinant of the extent to which the development will come under the purview
of state bodies responsible for the administration of utility regulations. A
more complex interaction with utility companies was implied in the example. In
the set of cases given, the role of utility companies ranged from one completely
outeide the operations of the developmant to the opposite extreme of full re-
sponsibilicy for utility services. When it is outside the day-to-day operations
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of the development, a utility company might still be relied on to provide
backup services in the event of failure of the development's energy systems,
The l1iabilities of rhe operator curing outages of the primary systems, the
arrangements for meeting claims arising from the liabilities, and the circum-
stances and charges for pirking up backup service are some of the interesting

aspects of this situation.

A.7.3 Maintaining an Acceptable Standard of Service

A discussion of the institutional arrangements to handle the situation
of system failure naturally leads to the issue of system reliability and qual-
ity of service. The customary supply of services -~ e.g., central plant
generation of electricity and distribution to users through a network for trans-
mission lines -- provides high quality service of known reliability. Where tunis
level of services does not exist, alternative supply systems will be obvious
condidates for inclusion in new developments.* In most instances the existing
central utilities system will provide a standard of service that alternative
systems must approach to be viable condidates. Although reliability data for
aome innovative systems might be less than desirable, it can be assumed that
installed systems will have met the developer's and the owner's expectations for
reliability. Generally, however, the reliability possible in the installed system
can be achieved only if a relatively complex set of operating procedures is
closely observed. The reliability of the system, therefore, cannot be divorcad
from the capability of the operating staff to understand and to carry out correct-

ly che additional responsibilities for system performance.‘'”

A.7.4 Advantages of Automated Procedures

Many of the operating procedures could be incorporated into automated
controls, reducing some of the dependence on specially trained personnel and
perhaps achieving more consistent performance of the procedures.ls The operation
of several total energy systems has been commonly controlled from a single
automated control center.'® Complex schedules for providing building services
and specielized service provisions for functionally distinct portions of the

development also could be more easily accomplished with autometed system controls.

Automated controls might also improve maintenance effectiveness. One
way that reliability can be built into the system is through redundancy of major
systenm components. Equipment maintenance schedules are set to reduce the

*One alternative is to choose another site where adequate services are avail-
able. Por remote installations, however, this alternative might not exist.
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probability of having a criticai number of units nut of service simultanecusly.
Rather than relying solely on component reliability statistics to project sys-
tem reliability and plan naintenance schedules, the system operator could add
component performance monitors to the automated capability to warn of degraded
performance that should be corrected outside the customary maintenance schedule.
If major maintenance or replacement of a critical system component is necessary,
application of the network planning techniques discussed in the section cover-
ing Construction can help to minimize the down time for the unit and thereby

optimize the use of maintenance personnel.17

A.7.5 Consumer Behavior and End-Use Energy

Finally, energy consumption of the developmeni can be considered in
terms of its use, Patterns of activity are built into the physical design

of the development, the individual buildings, their uses, and their spatial
relationships. A certain flexibiiity in types and schedules of use exists,
however, and some unanticipated changes* could well occur within the lifetime

of the development. It would be advantageous if the operating characteristics
of the development's systems were similarly flexible to continue to provide
energy-conserving services. In a more immediate sense, the effectiveness of
energy-conserving planning for the development depends on how easily the end-
use conswners can comply with the conservation intent within norial patterns

of behavior. Variability exists in behavior and, therefore, in the way individ-
uals will uvse identical units, as has been shown in studies of energy use in
residential structures.’® A modest educational effort .ould heighten consumer
sensitivity to the energy-conserving ocbjectives of the design and increase the
likelihood that use will be compatible with the objectives. In the end, a
pragmatic, overall measure of design success will be the simultaneous fulfilling
of these energy objectives, financial objectives, and other goals that have
guided the entire development process.

*Changes could even occur before the project is completed, particularly if it
is built over a long time by several developars.
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APPENDIX E

INSTITUTIONAL FACTORS AFFECTING ACCEPTANCE OF COMMUNITY
ENERGY SYSTEMS AND ENERGY-EFFICIENT COMMUNITY DESIGN:
PUBLIC PLANNING ADMINISTRATION, AND REGULATION

‘The material for Appendix B has been excerpted
from an American Socilety of Planning Officials
report of the same title, dated September, 1976.

B.1 INTRODUCTION

Growing awareness of the long-term nature of our energy problems continu-
ally stimulates new ideas for improving energy efficiency. The concept of
integrated cowmunity energy systems (ICES) is one such idea currently under
study by the Energy Research and Developuent Administration (ERDA). The ICES
concept combines new energy supply technologies with utility services and waste
recovery systems into integrated units. Designed to be at least partially self-
sustaining and to operate at the community level, ICES may offer improved effi-
ciencies in energy production, distribution, and consumption over traditional
centralized power plants with their massive grid distribution systems.

But the road from conceptualization to commercial success for such new
ideas can be long and difficult, and many good ideas have been detoured along
the way. Not only must new energy technologies be commerically viable, they
must also find favor with wmany public and private institutions—--each with its
own narrowly defined set of interests to serve--all of which will be involved
in various aspects of design and development along thie way.

As a part of ERDA's commercialization program, the purpose of this
Appendix is to examine the potential reaponse of public institutions to see
how developers of ICES can expect to be received by public institutions in
the fields of public planning, administration, and regulation.

e How will planners respond to techmoiogical imnovations,such as com-
munity energy systems, located on-site and designed to serve unite as small as
a single subdivision or shopping center?

e How will other public administrators, planning commissioners, and
legislators respond to such innovations?
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¢ How will they react to related community design concepts fir con-~
serving energy such as a greater mixing of land uses than is now comnon, re-

duced street widths, and tighter clustering with higher densities?

® How compatible are these new energy technologies and community design
concepts with the existing body of local and state law which governs comunity
land development?

This appendix provides some tentative insights into the answers to these
questions. It identifies key factors that may influence the public institu-
tional acceptance of ICES and related energy-efficient design concepts, and
suggests areas needing further study.

Iu addressing these questicns, a range of energy-efficient desiga options
for projects containing ICES is outlined. The related impacts of optimizing
energy efficiency at the community level are considered because, in reality,
goals of energy efficiency will have to be compromised to some extent with other
comnunity goals and objectives in such areas as envircnmental quality and housing
equity. Following the results of a previous ASPO survey of energy conservation
activities in planning agencies, a discussion is given of the relatively brief
experience agencies have had with implementing various energy-efficient design
options to date, and the implications for ICES. Finally, the manner in whici
public institutional factors are likely to constitute barriers to the implementa-
tion of ICES and related design concepts is considered.

B.l.1 A.Bsumgl:ions

Several basic assumptions have been made to guide this inquiry. First,
since we are concerned here with the public sector's response to energy innova-
tions, we have assumed the initiative Jor ICES and related design innovations
will come from the private sector. Public institutions in this case are react-
ing to developers' proposals rather cthan seeking ways to encourage innovation
themselves. Second, we have assumed that the price of energy nas made these
new concepts commercially feasible, at least to the degree of being attractive
alternatives to conventional technologies. Third, we have assumed: (1) that
any major techaical problems with ICES have been resolved; and (2) that such
systems are cost-competitive with alternative systams and operable at a level
that satisfies basic consumer demands for clean, safe, and reliable energy
production.
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The goals of Integrated Community Energy Systems, set forth by ERDA's
Advanced Technology-Mix Energy Systems (ATMES) research program are as follows:

1. Minimization of energy usage, especially where derived from oil
and natural gas.

2. Minimization of energy system costs {initial, operating and/or life
cyele) .

3. Maximization of system reliability.

4. Development of inherently safe systems.

5. Development of systems that match the needs of communities.
6. Compatibility with national environmental cyality goals.

Acceptance of the Community Energy System concept should be relatively
widespread among public institutions, assuming that these systems achieve their
goals as outlined in tne previously stated assumptions (and tarring any unfore-
seen negative impacts whick might surface as designs for these new technologies

become more specific).

Specifically, the planning community should have no trouble endorsing such
innovative concepts. Energy efficiency is now a public policy object ve in
several community master plans. Plaoners have been promoting many energy-
efficient design concepts for years, usually for reasons other than energy con-
servation. Trends toward greater public accentance of flexible development
regulations like PUD and performance zoning should alsco facilitate implementation
of ICES, Furthermore, existing growth management policies and environmental
quality vbjectives, common in an increasing number of communities around the
country, directly complement many of the elements of ICES and related design
concepts.

In spite of these positive factors enhancing the success of ICES, the
actual implementation of these technologies is likely to encounter a nunber of
practical impediments. It is premature at this etage in commercialization research
to predict whether any one or combination of these impediments would prevent the
widespread acceptance and use of ICES. However, their potential fcr inhibiting
the commercial success of CES is real, and they deserve more specific attention
as the design of ICES hardware progresses in the future.



B.4

B.2 ENERGY EFFICIENT COMMUNITY DESIGN

The ICES concept should focus, not only on the technical components of
energy production, but also on the design elements of the community it will
serve, Maximum energy efficiency should be an important project design criterion;
building orientation, density, street layout, and the choice of land use mix
have an z2ffect on energy consumption. Conserving encrgy through efficient
planning and site design will reduce the load requirements on ICES, improving
their competitive advantages againet other systems. There is little sense in
maximizing the efficiencies of energy production systems while ignoring energy
intensive and wasteful design elements in the communities being served. To
the extent possible, community design should be approached from a holistic
point of view, integrating energy systems into overall project designs which
maximize efficiencies in energy production, distribution, and consumption.

This section describes several design options that can be used at the
project level Lo conservo energy through more efficient site design and develop-
ment practices.

B.2.1 Climatic Options

In the United States, nearly 21.6% of our national annual energy budget is
spent heating and cocling residential buildings (18.9% on heating and 2.7Z on
cooling).? This is over 70% of all energy used in the residential sector: most of
the fuel required is oil or natural gas, both of which are in short supply.
Because of the large percentage of energy used in space conditioning, the
potential for conservation in this area is great. Moreover, building design
and construction can be improved to increase the efficiency of buildings, and
site design, positioning of houses, and use of vegetation can be effective in
modifying or using the effects of sun and wind on buildings. By taking advan-
tage of sunlight and natural protection from cold winds, a house will require
less heating fuel. In summer, shading and use of breezes reduce energy needed
for air conditioning. Several options for modifying microclimate to reduce the
apace conditioning demands of buildings are discussed briefly below.

In our discussion of climatic options reference will be made to the four
climatic regions of the United States., Figure B.l shows the boundaries of the
cool, temperate, hot-arid, and hot-humid regions of the country.!
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Fig. B.1 Regional Climate Zones of the U.S.

B.2.2 Topographic Siting

The physical site of a home, a commercial structure, or an entire
development has associated with it a variety of characteristics: one is the
mini or microclimate of a lot or a project site. The microclimate of a
development site with its characteristics of wind, sunlight, and air drainage
directly influences the amount of energy necessary to regulate the interior
environment of any building in that location. If the site is particularly
cold, more heating fuel would be needed. If a site is warm, more electricity

for air conditioning would be required.

Many environmental factors determine microclimate; topography is one of
the most important. As elevation, the angle of elevation, and the direction
that a slope faces vary, so do the amount of sunlight, velocity of wind, and
amount of cool air drainage received by the site. In most of the country a
6ite that is topographically protected from winter winds, oriented towards the
sun (i.e., primarily south), and located away from low “cold pockets"
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is warmer in winter (see Figs. B.2, B.3, and B.4). In hot areas of the country,

sites exposed to cooling breezes are most advantageous from an energy standpoint.

There are specific directional considerations in choosing the cptimum
orientation for saving energy used in space conditioning, depending upon the
climatic region of the country.

In the cool aone of the cowuntry, siting for maximum warmth requires
avoiding winter winds and locating in areas of maximum winter sunlight., A site
that faces slightly east of south is most advantageous? (see Fig. B.5). In
this way a building is protected from prevailing northwest winter winds and
receives maximum winter sunlight. In addition, siting in the middle portion of
a slope, away from the windy crest or valley "cold pockets" offers increased

warmth,

In the temperate acne where hot and cold periods are more evenly balanced,
siting requirements are broader in order to correlate the needs of hot and cold
periods of the year. Advantageous site orientation is even further east of
gouth than in the cool region. The upper and lower portions of a slope can be
used more readily; the upper portion provided there is wind protection in winter
aad the lower portion because the cold pocket problem is not so crucial im the
temperate climate.’

In the hot-arid regiom, siting for coolness is the priority. An east
southeast exposure helps to balance the large daily temperature range by heat-
ing the site when it is most needed--in the morning when temperatures are low-
est and avoiding the hot sun of late afternoon. Siting low on a slope takes
advantage of cool air flow during overheated periods.®

In the hot-humid region of the country, maximum use of breezes is most
important. Siting high on a slope near the crest of a hill where wind vel-
ocities are highest is advantageous. South and north exposures provide for
the least intense solar radiation; however, because shading can be accomplished
by other means, using the breezes on an east or wast facing slope will also
provide maximum coolness and minimum energy use.
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Fig. B.2, Topographic Siting for Protection from the Wind
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Fig. B.1 Site Orientation for Maximum Solar Heat
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B,2.2 Building and Streets Orientation

In addition to topographic location, the orientation of a building on
ite site can help to utilize natural warmth and coolness and reduce space con-
ditioning needs. Orienting the principal facade of a building toward the south
means the greatest warmth in the winter and the greatest coolness in the summer.
1f the building faces east or west, maximum warmth will occur in summer and maximum
coolness in winter, when both are least desirable. Optimum southern orientation
varies somewhat depending on the c¢limatic region of the country. Figure B.6
shows optimum directional orientation for the four regions.®

cooL TEMPERATE

HOT - ARID HOT - HUMID

Pig. B.6. Desirable Building Orientation for
Regional Climatic Zones



B.10

In residential buildings which have large windows and a high percentage
of living areas in the front, southern orientation of the principal facade
admits the maximum amount of solar energy in the winter to the most used rooms,
which reduces the heating necessary to keep the indoor temperature of a house
in the comfort zcne. In summer the sun is higher in the sky and as shown in
Fig. B.7, a house with a modest overhang will not admit any direct solar radia-
tion from the south.

OVERHANG PREVENTS HIGH SUMMER SUN
FROM ENTERING HOUSE

LOW WINTER SUN
ENTERS AND WARMS
HOUSE

Fig. B.7. Summer and Winter Solar Anglas

In the winter, at a 40 degres latitude, the south face of a building receives
almost thres times as much solar radistion as the eust or vest sides. In the
sumner the combined radiation on the north and south sides is half that received
by the east and west faces.’ The south wall in summer actually receives about
half the sun energy as it does in winter.!®

Insofar as it affects housing orientation, the orientation of streets
also can contribute to the anergy efficiency of buildings. In many subdivisions
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the houses face the atreet (i.e., the largest number of windows face the
street or the back yard). If street orientation is primarily from east to
west, either the front or the back of the homes will face south. The advan-
tages of a southern orientation as discussed above will decrease the space
conditioning energy demands of those houses. Other aspects of street design

and layout that affect energy use will be discussed in later sections.,

Energy savings resulting from southern orientation can be significant.
A study of winter temperature response of unheated apartments in a complex in
Davis, California showed that south-facing apartments had high temperatures
in the 808 on sunny winter days with a maximum of 87°F. On several days the
high temperature was 24° above the outdoor temperature and 17° above northeast

and west facing apartments’'' (see Fig. B.8).

COLOEST DAY
{9AN. 9, 1974) AVERAGE COLD DAYS

N,E,W N,E,W

"OUTSIDE OUTSIDE
AR AIR

Fig. B.8. Winter Temperature Ranges of Unheated Apartments
Pacing Different Directions
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In Manchester, New Hampshire it was estimated that by orienting the
longitudinal axis of an office building from east to west (so the building
faced south), nine and a half percent of the energy consumption for heating
and cooling could be saved.!? One homeowner/engineer who has included large
south-facing windows in his home estimates that he has saved 63% in fuel over

the years.'®

B.2.4 Orientation and Clustering for Wind Protection and Breeze Utilization

In addition to the sun, winter winds and summer breezes have an in-
fluence on space-conditioning requirements. Buildings that are positioned
perpendicular to the wind direction receive its full force; at 45° the velocity
is reduced by 50%'“ as shown in Fig. B.9.

FPig. B.9. Building Position and the Effect of Wind
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Houses arranged in a row protect each other from wind effects while staggered
houses make use of the natural flow of the wind to receive optimum wind vel-
ocity. In winter the former arrangement i1s desirable; in summer the latter.
Because winter winds and summer breezes usually come from different directions
(e.g., in the midwest region prevalling winds are from the west in winter and
southwest in summer), one pattern can provide optimum wind protection and

1% Sometimes optimum orientation for wind may be different

breeze utilization.
than optimum orientation for solar utilization. In such cases the relative
influences of wind and sun in space conditioning needs should be weighed to

choose orientation.

Protecting a building through orientation to the wind itself, to tﬂg
protection of other buildings, or to vegetation can significantly reduce energy
needs. The heating load of an unprotected building in a 20 mile per hour wind
is roughly 2.4 times greater than for the same building in a mile per hour

wind under the same weather conditions,'®

B.2.41 Using Vegetation to Modify Microclimate

Natural vegetation and landscaping can promote energy efficiency in a
number of ways: 1) trees can provide shade to buildings from intense solar
radiation in the summer and in hot regions of the country, reducing the need
for air conditioning; 2) trees and shelter-belts can provide protection {rom
cold winds and reduce heating requivements; and, 3) vegetation can provide
shade, rain, and wind protection to pedestrians and biryclists thus encourag-

ing the uae of these energy efficlent modes of transport.

Trees have relatively high albedoes, that is, they rellect a good deal
of the sunlight that falls on them back into the atmosphere. Table B.l gives
some comparative albedoes for treee and some typical urban surfaces.'” The
low figures for black surfaces and concrete are due to the transformation of
sunlight into heat rather than being reflected back into the atmosphere. Vege-
tation of any kind provides a much cooler environment than bare concrete or
asphalt.

B:2.4.2 Treas for Building Shade and Outdoor Cowmfort

Shading a building from the outside is seven timer more effective in
keesping it cool than interior means of shading such as blinds or draperies. "
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Table B.1l. Comparative Albedoes

Surface Albede (%)
Deciduous tree crowns 18-20
Pine tree crowns 12-8
Black painted surface u-8
New concrete 8-10
01d concrete 4=5

Vegetation, primarily trees, provides one of the best means «f exterior shad-
ings. Trees rnot only prevent direct solar radiation from falling on or entering
a building, but they also tend to lower the alr temperature of the surrounding
environment. Thus, the temperature both inside and outside of the building

is cooler. By strategically placing a few mature trees, a building can be
shaded for most of the daytime hours. In winter when the sunllght 1s welcome,
deciduous trees permit solar energy to reach bulldings and the ground as shown
in Fig. B.10.

The cooling effect of shade trees and other vegetation on the outdoor
environment alsc contributes to energy conservation by encouraging walking and
bicycling. Figure B.ll shows how a tree and vines on the side of a building
can lower the air temperature above a sidewalk.!® Most people have experienc-
ed the effects of shade on sidewalks in the summer; protection from the sun

i1s a significant incentive to using non-motorized trausportation in hot weather.

Trees over a bicycle path or sidewalk can also provide protection from
rainfall. One author has stated that:

.+ « » a8 canopy of coniferous and deciduous trees over a

bikeway can reduce the amount of rainfall which reaches

the bicyclist by as much as 20 and 40% reapectively.2°
Raindrops are intercepted by the leaves and needles, flow down thelr stems to
the trunk and to the ground at the base of the tree; the area under the canopy
is kept much drier. In addition to providing protection from the elements to
pedestrians and bicyclists, trees and other vegetation alaso encourage use of
those energy-conserving transportation modes by improving the aesthetic quality
of the outdoor environment.
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B.2.4.3 Trees and Shelterbelts for Wind Protection and Breeze Utilization

Groups of trees or shelterbelts can provide protection from another
climatic element--the wind. Especially in regions where high summer or winter
winds are an environmental problem, shelterbelts can be highly successful in
moderating their effects. Shelterbelts of deciduous trees can be used to
provide protection from hot, dusty winds in summer, if protection from cold
winter winds is required, evergreen trees must be used. The gsize of a shelter-
belt depends on the size of the area that needs protection. A single home
or an entire community could be served by a few trees or a shelterbelt a mile

long, respectively.

Trees and other vegetation can alsc be used to cptimize the cooling
effects of summer breezes. Proper placement of a hedge or a line of trees can
direct breezes into a building which would otherwise pass it by with less cool-
ing effects of summer breezes. Figure B,.12 illustrates this principle.?! Here
a building which could not oe oriented to take advantage of direct breezes can
8till take advantage of natural air conditioning.

THE HEDGE DIVERTS BREEZES BYPASS :
BREEZES THROUGH THE HOUSE
THE HOUSE 3

Fig. B.12. Effect of Vegetation on Breeze Utilization
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Some of the energy payoffs from using trees for shade and wind protection
have been documented. For example, it has been shown that a single tree eight
inches in diameter when planted at an approximate cost of $325, can provide
enough shade to a medium-sized house to pay for itself in six years in terms of

2

lower air conditioning costs during the summer. Several trees could provide

ayen greater energy savings.

The increased comfort that trees provide for bicyeclists and walkers
saves energy too. Bicycling and walking are highly energy-efficient modes of
transportation. One gallon of gasoline may provide 10 miles oi travel and
417 wiles on foot.??® By providing the incentives of shade and wind protection
to people who walk and ride bikes, non~renewable ferms of energy used by cars

will be conserved.

Energy savings from shelterbalts heve also been calculated. In the
experiments with wind and heating load discussed earlier, two identical test
houses were maintained at 70°F, one protected on cne side frcm the wind by a
shelterbelt and the other left unprotected. The amount of fuel saved in the
protected house was 22,9% of that used in the unprotected building. It was
estimated that with good protection three sides of the house, energy savings
could have run as high as 30%.2"

B2.5 Transportation Options

In 1970 transportation accounted for 25% of all of the energy consumed
in the United States. Fifty-five percent of that energy is burned in cars, and
87% of what was burned in cars goes out the tail pipe as waste heat and exhaust. ¢°
To reduce transportation energy use requires more efficient autos and fewer
vehicle miles travelled (VMT). The latter depends on reducing the frequency of
use of automobiles and the distances of trips travelled. It is here that
community design plays an important role. If automobile use for trips within
a neighborhood or a subdivision can be made shorter and less frequent, sigaifi-
cant savings in fuel consumption could be realized.

Discouraging automobile use and encouraging walking and bicycling within
a subdivision can both be accomplished by a number of means. Built-in footpath
and bicycle path systems with adequate protection from the elements will facili-
tate and encourage biking and walking. Clustoring development can reduce
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street length and the distance between residences and activity centers in a
project. Clustering will be discussed in detaill later on. Cul-de-sac streets
inhibit through traffic and encourage people to walk or bike to destinations.
Reducing street length and width savesinitial construction materials and
activity, and the energy needs associated with both. The reduction in asphalt
and concrete surface areas also minimizes the rise in air temperature from sun-—
light absorption, thus, additional energy may be conserved through lower air-
conditioning requirements.

The circulation/transportation system in a project should be designed
as a unified network from the outset. Streets, sidewalks, footpaths, bikeways,
and public transit comnections should be incorporated into the total plan from
the start, rather than considering each element separately or as an after-
thought, It may be difficult to use some of the innovations that will be dis-
cussed in this section unless they are built into the original land use concept
at the beginning.

B.2.5.1 Bike and Footpath Systems

Bicyclists and pedestrians have several needs; the most direct route
possible from one point to another, protection from winter winds and summer sun,
and protection to the greatest extent possible form automobiles. Bike and
footpath systems that are incorporated into the planning and design of subdivisions
can most readily meet these needs. The neighborhond system can also be planned
to complement existing systems that serve larger portions of the community. A
study of motorists in Philadelphia found that 38% of those that owned bikes would
commute by bike if safe bikeways and secure parking were available, and 17X that
did aot own bikes said that under those conditions they would buy them for com-
muting.2®

Energy~efficiencies of bicycling versus autcmobile travel are enormous.
A bicycle travelling at 10 mph gets the equivalent of 1,000 miles per gallom of
petroleum fuel.?? Figure B.l3 shows the comparative efficiency of bicycling and
walking versus motorized transportation modes.2®

Because of this efficiency the U.S. Environmental Protection Agency has
suggested that "increased use of bicycles in urban commuting could reduce auto
vehicles .miles travelled (VML) by 2-~3%."2% The acceptable distance range for
bicycle commuting is about four miles; if one-third to one-fourth of all of
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Fig. B.13, Various Modes of Transportatiocn Energy Use

those trips could be converted to bicycles, it l¢ estimated that nearly one-half
percent or 2.5 billion gallons of petroleum could be saved annually.’® Foot-
path and bicycle path systems offer real potential for energy conservation, not
to mention the related benefits of lower traffic congestion and air pollution

levels.

B.2.5.2 Reduced Street Width and LengEE

Excessively long and wide streets promote energy consumption in a number
of ways: 1) extra energy is required for materisls, construction, and main-
tenance; 2) extra impervious coverage may increase flooding that requires energy
in flood control or damage repair; 3) extra coverage with concrete and asphalt
tends to increase alr temperature in the summer which placcs greater demand on
air conditioning energy use; and, 4) wide atreets encourage auto use and dis-
courage bicycling. Research has indicated that bicyclist and pedestrian safety

on streets increase as strect width decreases, slowing traffic down.?!

Traditional grid type subdivision and street layout produces maximum
street length. This means maximum initial outlays of energy and materials to
conatruct streets and necessitates longer trips by residents. A variety of
circular design formats that often use cul~-de-sacs can decrease street length
considerably while serving the same number of dwelling units as a grid type

layout.’? (See Fig. B.l4).
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in addicion to considering length and width in street design, attention
should be paid to the general compatibility of the new project streets with exist-
ing streets. If traffic is routed in the most direct fashion possible, to col-
lector and arterial streets off-site, energy consumption will be minimized.

Width standards in subdivision regulations for a number of types of
cesidential streets could be reduced without causing additional safety hazards.
In Residential Streets, a joint publication of the Urban Land Institute, the
National Association of Homebuilders, and the American Society of Civil Engi-
neers it is noted that:

Residential Street pavement width practices largely have evolved
from moving lane, parking lane, and design speed concepts.

Width needs often were set to provide for the largest vehicle
that might foreseeably use the street. Such design approaches
are effective for the arterial street situation but are difficult
to justify for residential streets serving small numbers of
homes, 33

The report goes on to comment that while 36 ft is a common width throughout the
country for collector and subcollector streets, width could be reduced to 26 ft
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and still provide excellent performance. Widths for lightly used cul-de-sacs

could be reduced to 18 ft or even 16 ft under certain conditions.?"

Reductions in the consumption of asphelt save energy. One barrel of
crude oil when processed yilelds only 3% asphalt,and most streets are paved
and repaved with asphalt. One author Las suggested that a 50% reduction in
length of residential streets to be built in the next 30 years could save 2.1
billion barrels of crude oil which is a half a billion barrels more than our

annual import.3s

Reducing street surfaces also means dollar savings to developers and
homeowners., A cost breakdown study on a proposed Davis, California subdivision
showed that 57% of the lot cost was for site development including roads, lights,
gewage and drainage systems, etc. If the street area of this subdivision could
be reduced by 50% through narrower widths and reduced length, total site de-
velopment costs would decline by almost $700 per lot. In addition, the land
taken out of streets could go into additional lots and the total savings per
lot would be $879 or approximately a $7.83 savings per month to the home buyer
on the mortgage payment. %

B.2.6 Best Use of Mass Transportation

Development projects of any type-~-residential, commercial, or industrial--
should be designed to facilitate maximum use of existing mass transportation
systems. If bike or footpaths are included in a subdivision, a plan that links
transit stops to residences via these paths will encourage use of mass transit.
I1f a subdivision includes clustering or areas of varying densities, those areas
with the highest density should be closest to existing bus stops or transit
terminals as shown in Fig. B.1l5. Other heavy traific generators, such as
commercial facilities, should also be planned to take advantage of existing
services. Such amenities as enclosed walkways, benches, and bike parking facil-
ities near terminals will further encourage use of public transportation.

B.2.7 Housing Types and Density Options

The most predominant form of housing in this country--the single-family
detached house=- is the least efficienc user of energy, both in terms of space
conditioning and traneportation needs. A number of studies have pointed out
that multi-family units tend to have smaller floor areas and suffer from less
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heat loss in winter and heat gain in summer, than do single-family units.
Common wall construction creates less surface area per unit exposed to outside
heat and cold. Cluster and higher density development can help to conserve
energy through reducing space conditioning and driving needs. Clustering can
also facilitate southern orientation of buildings for further savings in heat-

ing.

B.2.7.1 Options that Maintain Low Density

Clustering standard single-family detached units can save energy. With
no increase in overall density, clustering of units in conjuncticn with innova-
tive street design can reduce street lengths and automobile use. In Innovations

va. Traditions, the Urban Land Institute stated that by clustering at the same

density (meaning reduced or pooled yard areas), street lengths could be reduced

by 25%, while maintaining primarily single-family detached housing.*’

Figure
B.16 shows how both innovative street design and clustering can produce short-

ened street leagths at no increase in overall density.,3®

A more recent study by Real Estate Research Corporation confirmed this
peint and went a step further from the single-family detached model to a model
using a mix of housing types but the same average density. This model was able
to reduce overall sireet right-of-way lengths by 50%. The model had an average

density overall of less than two dwelling units per acre??

CONVENTIONAL DESIGN {12,500 SQ.FT. LOTS) GLUSTER DESIGN

800 FEET
OF STREET

2,470 FEET OF STREET

Ojojog|ioio|a

giojajojo|o

‘Fig. B.16, Clustering and Street Design
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Planned development, using clustering and innovative street design, even
at low densities yieldn significant savings of energy over conventional grid
development. Increased energy efficiencies stem primarily from savings in
materials and energy used in constructing streets. In addition, because streets
are shorter, automoblle trips within these projects are shorter and may be more
likely to be travelled by foot or bicycle. Other savings can result from the
reduction of street surfaces; summer temperatures may be somewhat lower because
of the increased open space, requiring less air conditioning than developments
with more street area. Through a flexible approach to site pianning a develop-
er can also do & better job of adapting a project to topographic and micro-
climatic features; building orientation for solar utilization with its energy
savings 1s also easier. The Costs of Sprawl estimates that the total energy

savings from this type of planned development, even at low densities can reach
between 8 and 14%.“°

Planned developments which include clustering may accommodate an ICES more
readily as well, Flexible site designs in which dwelling units are clustered
and open spaces pooled permit a more flexible approach to the siting of an
ICES, and may help avoid use conflicts more likely in a conventional, tract
subdiviasion.

B.2.7.2 High-Density Options

While energy efficiency in residential development can be increased
through clustering and innovative design without increasing overall density or
changing housing types drastically, increases in density through multi-family
housing and apartment units offer much greater energy savings. Like clustered,
detached single-family development, high-density development reduces street
lengths. It also conserves energy in space conditioning, especially heating,
8ince less wall surface is exposed to the outside environment. Higher density
types of housing such as townhouses, and low- and high-rise aparcments are bcth
smaller and more efficient. A typical high-rise apartment unit is 42X smaller
and uses 347 less energy per square foot than a single-family detached one- story
house."!

High-density development also makes a variety of energy conserving options
such as mass transportation, on-site shopping facilities, and recreational amen-
ities more feasible--reducing the need to travel. Figure B.l7 shows how three
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Fig. B.17. Density, Street Length, and Opaen Space

different types of housing density utilize the same length streets.*? Common
wall housing also has the potential for use of centralized, heating and cooling

systems which are more efficient than smaller, decentralized systems.

L

Table B.2 indicates the increased energy efficiency of high-density types

of housing."?

The Energy Intensity Factor 1s a measure of electrical and fossil
fuel energy demand. Especially for heating, single-family detached housing is

the least efficient, while high-rise apartment housing is most efficient. These

Table B.2 Energy Intensity Factors for Dwelling
Units in the Northeast

Energy Intensity Factor Single ramily Low .High
Ca ' Detached Btedchad Rise Rise
Heat Dgmand 119 g8 78 .65
Water Damand 98 69 60 4]
Couoking, Light,
Refrigeration 1 1l ‘ Lk 1l
Alr Conditioning 3 2 2 2

Miscellaneous 7 e - 5 5
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figures are corroborated by The Costs of Sprawl which found that single-family

housing used 156 therms of gas per month for space and water heating, cooking,
and clothes drying, as compared with only 66 therms used in a high rise dwel-
ling.“* The report concludes that increased density and planning can reduce
energy and water use by 40%.%% It should be noted that these figures vary
depending upon climatic region.

With regard to transportation energy use, the high-rise apartmunt at the
upper end of the density scale requires much shorter streets than a single-
family detached subdivision with the same number of units. For a 1,000-unit
conventional subdivision 60,000 £t of road will be needed. A 1,000-unit high-

& The high-rise complea will

rise complex requires only 8,950 ft, 86% less."
require somewhat wider streets for adequate traffic handling. Because most of
the energy used in this country is used in the residential scctor, planned and
higher density development provide one of the most important means of conserv-

ing energy.

B.3 MIXED-USE DEVELOPMENT

Most communities seem to suffer from excessive separation of different
land uses, a practice which promotes energy intensive land use patterns. While
separating land uses is one of the underlying purposes of zoning, and a very
important one, cheap eanergy and the automobile have encouraged land use segrega-
tion beyond that necessar to protect the health, safety, and general welfare of
the public. Thus, it is common for suburban subdivisions to contain several

hundred dwalling units and be miles from the nearest convenience food store,

Mixed use developments offer potential for creative combinations of
different land uses within a single project such as including commercial cffice
and recreational facilities in residential apartment complexes. Such integra-
tion of land uses would reduce the need to travel, plus offer opportunities for
increased efficiencies in energy production via ICES and possible efficiencies
in the use of wasce heat and other resources. Economies of scale for ICES may
be improved, as well as opportunities for siting energy facilities.

B.3.1 Convenience Shopping

Some of the most minor automobile trips made involve running errands to
grocery stores for small purchases. Supermarkets are located zenerally within
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commercial districts distant from residential neighborhocds. Smaller, con~
venience type grocery stores too, are often excluded from residentiul develop-
ments and require use of a car to reach. If small, cenvenience grozeries were
located nearer to residencves, purchases small enough to hand carry could Le
transported on foot or on a bicycle. The Urban Land Institute has cdetermined
that a minimum population of 4,000 is necessary to support a "Neighbor:ood

“7 Many subcivigisns

Center" which might contain between five and twenty stores.
are not as large but could support a "Stop and Shop” type convenience store. Lf
the store is incorporated into the planning of a preject and, centrally lccated,
it will serve the greatest number ¢f residents with the greatest convenience.
Such a facility could reduce the number and distance of auto trips necessary

for minor purchases.

B.3.2 Office/Commercial Use

In addition to using an automobile for small grocery purchases residents
must also drive to other commercial and professional establishments. Doctors'
and dentists' offices, drugstores, beauty parlors, and other stores and cffices
usually are restricted to commercial or high-density residential/commercial
development areas. Such uses, if carefully planned, could be compatible with
primarily residential development. Depending upon density, some development
projects could support a small or mederately sized store/office complex. Not
only would it provide goods and services to residents within a short distance,
but also would make some jobs available that could be filled by people who
lived nearby. Thus, auto use for errands and for some workplace commuting

could be cut.

B.3.3 Recreation Areas/Schools

Schools and playgrounds that are included in the planning of a development
and can be located for easy access by children can contribute to the energy ef-
ficiency of the project. Especially when they are connected with pedeetrian and
bicycle circulation systems these facilities, as part of a developmeat, will not
require driving or busing kids to school or play. The practicality oY a sachool
as part of a development is dependent upon its size and density to a greater
extent than for parks and play lots. Small play lots atrategically located
throughout a project are relatively practical; larger, improved facilities with
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ball fields or picnic grounds could also be included.

B.3.4 Multiple-Use Buildings

Separation of uses has meant that many buildings are used for only one
purpose, often during only part of the day or night. Heavy industrial build-
ings are used around the clock but commercial, recreational, and educational
and social bulldings often sit vacant for large amounts of time., These build-
ings although vacant must be heated, cooled and lighted to some extent.
"Doubling up" of uses within one structure could save energy used in space
conditioning and an additional amount of energy and materials that would other-
wise be necessary in building two structures instead of one. Multiple uvse
buildings have become relatively common in urban areas as large mixed-use
shopping, office, and residential complexes are developed. At the subdivision
scale there are fewer opportunities for multiple use buildings, but they exist.
Developments that have planned both a sales office and activity center could
combine the two within one structure. Separate areas within such a building
would be required, but its energy efficilency would exceed that of two separate
buildings. Other examples might include use of school recreational facilities
for avening, adult use or use of a professional or office building for community

neetings.

B.4 SUMMARY

Cheap and plentiful energy supplies in the past have permitted several
decades of urban and suburban development to ignere the energy consequences
of site design and land use decisions. Consumors, land developers, planmers,
and elected officials have not had to seriously consider energy consumption
as a major criteria in development decisions in the past. But the opportunities
for enevgy savings in project design are many. The design options discussed
above are merely a cursory list of the most obvious examples. Incorporating
such energy conserving design elements into overall project design should
enhance the energy efficlency of ICES by reducing the energy needs of the
intended users. Furthermore, a planned approach to total project design will
facilitate the aiting of ICES within development projects.
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B.5 EXTERNAL EFFECTS OF ICES AND ENERGY EFFICIENT COMMUNITY DESIGN

B.5.1 Introduction

Although energy~efficient design options and ICES appear to complement
local growth management and fiscal objectives, the commercial success of ICES
and related design option depends, in part, on the externalities or related
impacts of these innovations. What effects will ICES have on environmental
quality? What are their implications for growth management and fiscal policies
of communities? Will they have positive or negative effects on employment and
housing opportunities? Optimization of energy efficiency to the exclusion of
all other community gonls and objectives is neither likely nor desirable. Trade-
offs will have tuv be made between the efficlencies of technical and community
design innovations and other community goals and objectives, resulting in sub-
optimal levels of energy efficlency. Regardless of the superior energy effi-
ciency of new technologies, conflicts with other community goals could hinder
and even prevent their public acceptance entirely. The experiences nuclear

technology is having with environmentalists clearly demonstrates this point.

This section briefly examines four major areas of common public concern
for complementary and conflicting objectives--growth management policies, fiscal
policies, enviroanmental quality, and employment and housing opportunities.

B.5.2 Growth Management Policies

Managing growth is a major public concern in an increasing number of
communities throughout the country.1 Strategies for managing urban growth have
included controls over growth rates (such as through building perwmit procedures
or various quota systems), controlling the provision of public investments in
infrastructure (which ir turn affects growth rates), and a variety of police
power techniques designed to promote more compact development patterns, higher
densities, and the infilling of vacant land parcels within urban areas.

The relationships between growth manugement policies and energy conser-
vation are generally complementary. To the extent that growth management systems
seek to contain urban sprawl and encourage denser land development patterns
(without necessarily restricting population growth), they complement many of
the objectives of energy-efficient community design options such as reducing
the need to travel and faclilitating economies of scale appropriate for ICES and
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mass transportation. Reductioms in public service costs due to growth manage-
ment translate directly into energy savings for Iinfrastructure construction

and future operation, maintenance, and service delivery.

The goals of growth management and energy conservation, while broadly
compatible, may, however, involve some conflicting implementation techniques.
For example, some growth management systems rely on large minimum lot sizes
in urban fringe communities as a means of encouraging dispersed, low-density
development, which in turn may inhibit the commercial feasibility of ICES

because of lack of sufficient cconomies of scale.

B.5.3 Fiscal Policies

The fiscal impacts of new developmuvnts are becoming increasingly impor-
tant in public decision-making criteria. They are in some ways closely tied
to growih management policies. Achieving positive fiscal impacts from a new
development has been a common motivation behind many growth management systems.
Fiscal policies are basically different, however, since they focus on the net
fiscal effects of development on public treasuries, without necessarily im-
plying any restrictions on amounts of growth. The goal of fiscal policy is
basically to attract development which has positive fiscal effects on govern-
rent (i.e., developments which generate revenues in excess of the costs of

public services they consume).

Fiscal impacts of development are influenced both by types of develop-
ment and by development patterns. Commercial and industrial forms of develop-
ment have long had reputations for generally positive fiscal effects. Low
density residential development, on the other hand, has been found to have
negative fiscal consequences in many communities. Generally, leapfrog and
sprawl patterns of development result in higher public service costs, and have
less than optimal fiscal impacts. Both capital and public service costs have
a tendency to decline with increases in density.

To the extent that energy-efficient design options produce more compact
forms of development through clustering or result in higher densities, they
may complement the fiscal polieies of local governments. Projects containing
ICES are also likely to be fiscally attractive, although further study is re-
quired.



B. 34

B.5.4 Environmental Quality

Many of the energy-efficient community design options discussed in
Section 2 are compatible with environmental quality objectives, Flexible ap-
proaches to land development, such as PUD and clustering, permit greater sensi-
tivity to the natural characteristics of the site.3 Raduced impervious surfaces
due to reductions in street lengths and widths can reduce runoff and erosion
from development sites both during and after construction. Controls over
vegetation and landscaping can also help to retain runoff, as well as enhance

other aspects of the environment.

On a broader scale, higher densities conserve resources, help to pre-
serve open space, and reduce sprawl. At some point, however, higher densities
may reach levels of diminishing and even negative returns by concentrating

N
sources of air and water pollutien.

Both on-site and off-gite envirommental impacts of ICES are major un-
knowns at this point. Assuming they will include both energy production faci-
lities and utility services, their potential for negative environmental impacts

is relatively high, especially in residential developments.

B.5.5 Empioyment and Housing Opportunities

The primary and secondary economic impacts of ICES and energy-efficient
community designs are an important consideration, and should be explored in
depth when more precise design and cost characteristics of ICES become avail-
able. Effects on employment and housing opportunities will be aspecially
important to public policy makers.

At this preliminary level of inquiry, there appear to be no reasons to
suspect that more energy-efficient community designs or ICES would have any
negative effects on employment oppnrtunities. Few, 1f any, jobs are likely
to be displaced. It is more likely that new jobs would be created in the
design, manufacturing, and construction uvf energy systems. Net employment
consequences, measured in terms both of nuwbers and job skills, should be part

of any further analysis of these technologits.

Effects of design options and ICES on housing opportunities may be more
serious. On the one hand, prospects for higher deusity communities are likely
to hold down or recduce housing costs, thereby enhancing housing opportunities,
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especially in the lower and middle income brackets. The Costs of Sprawl
found that:

The cost of housing is least for walk-up apartments (5 units

per gross acre), being only 37% of housing costs at a density

of 2 units per gross acre. Housing costs at a density of 10

units per gross acre are somewhat higher than for walk-wp

apartments, but are still only 47% of the housing costs at

2 units per gross acre.
On the other hand, designing more energy-efficient communities will initially
be more costly than ignoring energy considerations in design. Development
coots of ICES may also be substantial. It is assumed that the new energy
technologies will be cost competitive with conventional energy and utility
systems--that lifecycle costs will be lower for developments served by ICES.
But first costs, which remaln very important to consumers, especially in
lower income groups, may increase substantially unless financing arrangements

can be made to keep them within acceptable levels of target income groups.
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B.6 IMPLEMENTING ICES AND ENERGY-EFFICIENT COMMUNITY DESIGNS

B.6.1 Introduction

An important factor in the commercial success of ICES is8 the ease with
which these projects will be able to comply with local land development regula-
tions. This compliance depends, in part, on the nature of the implementation
tools and techniques used by government to control projects including ICES and
related energy-efficient designs. Preliminary studies indicate that the costs
of complying with the law can be a declding factor in the economic success of
development firms operating close to the margin} Costs of compliance with
regulations have risen substantially in recent years, and the sheer volume of
public control over land development has increased. Regulations and adminis-
trative review procedures also have become more complex and have added to the
costs. As a result, some land developers have chosen to avoid flexible reg-
ulatory concepts like planned unit development ordinances (PUD), in part be-
cause of the increased costs of complex public review procedures, which, in
turn, increase the developers' carrying costs by lengthening lead times for
project approvals, and by necessitating more sophisticated planning and manage-

ment skills.

How will local governments control land developments contalning ICES
and related energy-efficient design concepts? Can existing regulatory tech-
niques be used to implement new energy technologies and design options? Will
new regulatory devices become necessary? No experience with ICES exists on
which to base answers to these questions. However, several public institutions
have had some limited experience with implementing energy-efficient design

concepts and can provide some useful insights.

The 1973 energy crisis caused a brief flurry of activity among planning
agencies and other administrative departments of local government. A few
planning agencies took the first steps in examining how they might increase
enargy conservation in the private sector by infiuencing land-use decisions.
ASPO* conducted a survey of local, regional, and state planning agency activities
in energy conservation in 1975.z A few agancies had begun studies of energy
consumption patterns and their relationships to land use and development.

Others had adoptad policies on energy conservation, OSeveral actually adopted
or amended legislation aimed at improving the energy-efficiency of land develop-

ment practices,

*American Society of Planning Officials
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B.6.2 Energy Planning Policies

As a result of the 1973 energy crisis, several communities, as well as
several state governments, have undertaken energy studies. Some have resulted
in the adoption of energy policies calling for conservation through land use

and community design measures.

A background energy study done for general planning purposes is The

Planning Document: Watonga, Oklahoma.® This study and plan is unique in that

it contains a major section on planning for microclimate modification. One
section reviews the climate of Watonga and such climatic conditions as solar
radiation and temperatures, precipitation and water loss, and winds and ventila-
tion. It then goes on to consider principles of microclimate that could be used
to modify climatic extremes. The study concludes by making a number of proposals
for the provision of shelterbelts, the modification of structural characteristics
of the central business district, and the alteration of the general urban fomm
in a way that would significantly modify its climate.

An excellent example of a local study aimed specificaliy at the develop-~
ment of a strategy for energy conservation and the design of appropriate im-
plementation tools, is one done for the City of Davis, California.“ The study
first analyzes various aspects of how houses and neighborhoods in the city
operate, how they conswme energy, and hew they could be made to consume less.
It reviews the relevance of various types of building construction, building
orientation, windo#s, insulation, vegetation, and roof overhangs to the con-
servation of energy and proposes measures to lmprove existing buildings and a
set of building standards for new buildings. Finally, the study considers
four categories of neighborhood planning suggestions aimed at the corservation
of energy: (1) the development of the most efficien+ circula”ion sysiem pos-
sible: (2) the efficlent use of land; (3) the efficient use of the sun: and
(4) landscaping for climate improvement.

Angther sr.udys starts with an analysis of existing energy consump:ion
patterns by source and end use and poses six aiternative development scecaiios:
(1) vedges and corridors; (2) dense centar; (3) transit oriented; (4) wedges
and corridors with income balance; (5) sprawl; and (6) beltways. The veport
then estimates future energy consumption for each of the gix scenarios. Afiev
discuseing the influence of environmaental, political, economic, and institutiemnal
factors on the location, character, and pace of development, the report concludes
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with the translating of its earlier analyses and discussions into a series of
policies and implementation strategies. This type of study is significant in
that it 1s likely to promote greater public acceptance of the necessary life-
style changes implied by the policies and implementation strategies.

B.6.2.1 State Energy Conservation Policies

A few states have also adopted energy policies affecting land use, which
directly address planning and development at the local level through enabling
legislation, and requiring local jurisdictions to include energy conservation

elements in their general plans.

An example of state energy conservation policiles based specifically on

alternative land use design options, 1s the Energy Conservation Goals and

Guidelines of the state of Oregon. The intent of these guidelines is to provide
a basis for energy conservation at the local level. The goals and guldelines

cover a wide range of planning issues that relate to energy conservation:
Goal: To Conserve energy

Land and uses developed on the land shall be managed and controlled as
to maximize the conservation of all forms of eaergy, based upon sound
economie priciples.

Guidelines:
A. Planning

1. Priority consideration in land use planning should be given
to methods of analysis and implementation measures that will
assure achievement of maximunm efficiency in energy utilizatiom.

2. The allocatiomr of land and uses permitted on the land should
seek to minimize the depletion of non-renewable sourcee of
energy.

3. Land use planning should, to the maximum extent possible, seek
to recycle and re-~use vacant land and these uses which are
not energy-efficient.

4, Lland use planning should, to the maximum extent possible,
combine increasing density gradients along high capacity
transportation corridors to achieve greater energy cfficiency-

5., Plans directed toward energy conservation within the planning
area should consider as a major determinant the existing and
potential capacity of the renewable energy sources to yield
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useful energy output. Renewable energy sources include water,
sunshine, wind, geothermal heat and municipal, forest and

farm waste. Whenever possible, land conservation and develop-
ment actions provided for under guch plans should utilize
renewable energy sources.

B. Implementation

1. Land use plans should be based on utilization of the following
techniques and implementation devices which can have a material
impact on energy efficiency:

(a) 1lot size, dimension and siting controls;

(b) building height, bulk and surface area;

(c) density of uses, particularly those which relate to
housing densities;

(d) availability of light, wind, and air;

(e) compatibility of and competition between competing
land use activities; and,

(f) systems and incentives for the collection, reuse and
recycling of metallic and nonmetallic waste$

These guidelines became operative in January, 1976. Although they are

not mandatory, the state can requir:z that suitable guidelines be substituted.

Other means through which states can promote the conservation of energy
include: (1) enabling or requiring local jurisdictions to include an energy
element in their comprehensive plans, (2) requiring that loval zoning and sub-
division documents include energy=-conserving measures in conformance witlh the
energy elements of their comprehensive plan, and (3) promoting energy ccnserva=-

tion measures in the development of lands directly controlled by the state.’

Several states recently have taken the approach of exercising more
direct control over land development in critical areas. Included are Florida,
Nevada, and Oregon, However, none has included energy conservation as one of
the objectives of such control. Including energy conservation as a goal in the
control of critical areas, would allow states to direct development into energy-
effielent locations and to establish energy-efficient standards for such develop-

ment .B

B.6.3 Mnstar Plans

Local Master Plans, General Plans, and Policy Plans have been used as
guides to implement zoning and subdivision regulations. To effect an energy
conservation pcliny and its consequent community design options via these
land use controls, a thorough formulation of land use related goals and policies
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is necessary, Over the past three years, more and more local jurisdictions
have included such geals and policies in their general, master, or policy

plans to provide the jurisdiction with an official guide that will serve

public officials and citizens in energy-related decision making. Energy
elements used so far range from a very general statement of energy conserva-
tion geoals to a very specific delineation of energy-efficient land use policies:
the efféectiveness of these policies as guides to implementation varies with

the level of policy detail. For example, very general energy pclicy was
adopted by the Evanston Plans Commission in 1974 to encourage and effect use

of energy in all its critical forms by public and private users alike.’

Eugene, Oregon also has adopted a set of energy-related planning policies.
This approach, however, differs from the previous one in that it translates the
general policies into several land use proposals. One proposal gives recogni-
tion ta the need that zoning and land use docision making will have to be
examined in relation to energy comsequences. Although not referring to any
energy-efficient design options yet, this propesal demonstrates conce 1 for

the issue and gives consideration to appropriate means of implementation.

An energy policy proposed by the Albuquerque/Bernalilo County Planning
Commissions, gives land use design factors a prominent place among other energy
conservation policies., Ilts energy-related land use policy simply states that
"The City and County shall pursue land use plaaning that will maximize potential
for energy conservation." One technique proposes the impiementation of the
land use policy through the encouragement of planned unit developments and
clustered housing "to enable replacement of individual systems with a single
or cascaded community energy system.llAnother technique is to encourage, through
planned unit development, variety in housing design and orientation similar to
one of the design options proposed earlier, The other techniques bear further
similarity to the design options in Sect. 2. They include encouragement of
natural vegetation that will maximize shading in the summer and sun penetra-
tion in the winter and increased densities in selected areas, This policy
statement goes further to propose tools of Implementation: zoning, detailed

land use plans, and the use of the planned unit development approach.

A stronger commitment to land use options and techniques aimed at the
conservation of energy has vecently been made by the Cicy of Lincoln and
Lancaster County, Nebraska. Early in 1976 both the city and the county
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adopted an energy policy statement”’13 that 1s significant in a number of
ways: (1) it recognizes land use design as a major factor in energy conserva-
tion; (2) it encompasses many of the known design options} and (3) it makes

a clear commitment to those options by adopting them as policy.

The policy statement guldelines are quite specific in that they detail

a number of design options and implementation strategies for energy conservation.

These background studies and policy statements represent important first
steps for increasing the energy consciousness among public institutions, espe-
cially with regard to land development. Few of them, however, have achieved
any measurable success due to lack of follow up with implementation programs.
Results of telephone interviews with local and state officials indicated that
the energy consciousness of government had declined markedly since the brief
days of the cil embargo, and that while energy was still an important public
issue, it was not now serious enough to merit altering lifestyles or behavior

13
in any significant way.

B.6.4 Planned Unit Development (PUD) and Cluster Zoning

Commmnity energy systems appear to lend themselves to implementation
in "planned c¢.. :mities," and ICES feasibility is likely to require clustering
of dwelling units at a minimum and prcbably more complex forms of PUD that
include mixed housing types or even mixed land uses. Clustering in its simp-
lest form, involves grouping buildings together or using attached types of hous-
ing, such as townhouses. Often, a housing cluster will be centered around a
cul-de-sac street, and the building units ail share common yard space. Simple
clustering, in itself, is a design option that can contribute to the energy ef-
ficlency of a development. Whether or not a community's motivation for encourag-
ing clustering is related to energy, the availability of the option allows de-
velopers to design and build projects that use less energy than non-clustered
developments. In realizing the energy benefits of clustering, a community
that already has implemented the concept, may increase its efforts to encourage
this type of development. Increasing the number of districts in which clustering
is permitted or relaxing setback requirements across the board are incentives

to this option.

Planned Unit Devaelopment incorporates a number of the design options
discussed in chapter two: PUD zoning automatically implements them. A typical
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PUD may include multi-family building units, clustering, raised density;

mixed residential, commercial or industrial uses; innovative street design;

and on-cite recreational amenities. In addition, the PUD, "community design'
concept that approaches project design as a whole, permits much greater concern
for any issue such as energy. Environmental, social, and economic concerns in
the past have played a major role in the design of PUD's, to a much greater
extent than would be possible with more conventional development. The ap-
proach will mean greater ease of planning for ICES. Both the increased plan-
ning of PUD and the presence of specific design options like clustering and
higher density can help to facilitate installing an ICES and to make the

system cost effective once it is in operation.

PUD and clustering are usually voluntary provisions within the zoning
ordinance. Although many developers have initiated these options on their

own, local officlials can take steps to encourage their use, Density and floor
area bonuses, can provide real incentives to developers to make use of PUD and
clustering. The energy savings realized from increased use of these options is
significant justification of the bonuses given to developers. References 14-17

discuss clustering as practiced by several communities.

B.6.5 Incentive Zoning

Incentive techniques have played an increasingly popular role in land
use regulation because they can induce developers to provide desirable amen-
ities in their projects. Incentives usually take the form of density or floor
area bonuses and trade development rights for construction of desired amenities.
These may include open space, protection of an environmentally unique area,
improved automobile circulation or speclal uses such as theaters. Without the
bonus granted to the developer the amenities would not be egonomieally pos-
sible but the added return from the project density increase provides the
necessary revenue. Only a few communities have usad incentives and bonuses
specifically for implementation of energy options, and these are discussed in

References 18 and 19.

The technique of using bonuses to implement energy design options 1is
very promising. For example, a developer that was willing to modify the
site design of a project to make it more energy efficient might be given a
102 increase in allowed density. The boaus granted would depend on the
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design option in question and its relative level of energy payoffs. Those
design options that were particularly energy conserving would warrant larger
bonuses than the options that were less effective. The energy payocffs of
design options are not well documented and so the process of determining

their bonuses will be somewhat rough, Until the specific payoffs become
known it may be simpler to base the bonuses on the cost of the various options

to a developer.

In addition to facilitating site design options, incentives may be
important in the initial years of new utility technologies, not only in help-
ing developers to absorb additional costs of those systems, but alsc to ensure
that the systems are cost effective. The economies of scale necessary to make
an 1CES feasible may require higher densities for adequate performance. Density
bonuses would provide both an incentive to their construction and the type of

development necessary for their operation.

B.6.6 Performance Standards

The concept uf performance standards has long been used in industrial
zoning, and more recently it has been used to regulate land use for environ-
mental protection. Performance standards set levels of performance for cer-
tain aspects of development, For example, in industrial performance zoning,
a variety of districts are specified. Instead of listing the kinds of in-
dustries that may exist in each district, the performance ordinance specifies
maximum levels of glare, noise, odor, and other effects that may not be ex-
ceeded by uses in a given district., Any land use meeting these criteria is
permissible. Another example of performance controls is runoff and erosion
control ordinances. These ordinances, aimed at contrelling erosion during
and after construction, set maximum levels of runoff that may occur. Con-
struction techniques and control measures are left to the discretion of the

developer, provided the performance standards are met,2?

With regard to ICES, performance standards would be necessary in im-
plementing them, ICES may involve light industrial uses, such as central
heating plants or resource recovery stations., Under conventional use restric-
tions and specification standards for residential districts, those uses are
likely to be excluded. Performance standards that set acceptable levels of
glare, nolse, odor, or air pollution would be necessary to permit the presence
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of innovative technology while ensuring that those technologies are not a
nuisance or safety hazard to residents. Regulating new energy technologies

in this way also would alleviate some of the concerns of citizens who would
resist the idea of non-residential uses in their neighborhoods. For ICES in

a residential neighborhood, standards would be more stringent than those listed
above. Acceptable levels of glare, noise, etc. are naturally lower in a
residential district and thus a greater burden for acceptance of an ICES would

be placed upon the system and its unobtrusiveness.

in the same way that performance standards would be used to implement
ICES in residential neighborhoods, this type of regulation would facilitate
more general mixed-use design options. Energy-efficient developments that
include commercial facilities, such as grocery stores or office buildings
or even light industrial uses would require regulation by performance
standards to permit those uses and at the same time prevent adverse affects

to residents.

Another way that performance standards wight be used to implement
energy efficient design options is through standards for community energy
performance. When the relationship between land use and site desigi options
to energy consumption becomes clearer and more quantifiable, it is conceivable
that development could be required to mect certain levels of energy efficiency.
A developer would be permitted to use any design options he chouse as long as
energy use per unit area (per acre or square foot of floor area, for example),
did not exceed an acceptable level., This type of regulation would be complex,
and under present understandings of energy consumptioa and community design

would not be possible.

B.6.7 Solar/Envelope Zoning

A major problem in effectively implementing building orientation for
uvse of solar heat and solar collectors is likely to occur in higher density,
nulti-story developments--i.e., shading of buildings and selar collectors by
other bulldings. Special zoning will be required to protact the access to
sunlight of building facades and solar collectors. This type of zonlng means
considering the angle of the sun and positioning of buildings with respect to

each other. Envelope or solar zoning does this Under envelope/solar zoning
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a number of provisions can be made to protect the use of solar energy. In
Albuquerque/Bernalillc County, N.M., a zoning ordinance prchibits buildings

from interfering with each other's use of the sun.2!

More elaborate oardinances that provide for the creation of soclar ease-
ments that cross lot lines are being developed. The American Bar Foundation
has developed a comprehensive set of ordinances that relate to solar energy.’2
These ordinances cover such things as municipal and state encouragement of solar
collectors to actual protection of solar skyspace. Individual structures that
use solar orientation or collectors as well as ICES that contain solar components
will require solar/envelope zoning to ensure the performance of technologies

and adequate direct solar gain.

Some potential conflicts between high density development as an energy
option and the type of land use necessary for direct solar gain and solar col-
lector use will involve tradeoffs in correlating the need for protection of
rights and use of tall, or clustered buildings. When tradeoffs are determined,
solar zoning can be adapted to implement thexm. For example, an ordinance
might specify that in certain circumstances it is acceptable for a high density
building to shade a smaller building. Based on the energy savings of the high
density building versus the savings from solar gain of the other, this ar-
rangewent would provide maximum energy conservation.

B6.8 Landscaping Provisions/Tree Protection Ordinances

In communities where the value of vegetation, especially trees, to
aesthetic and envircnmental quality had been realized, land-use regulations
have been used to protect existing vegetation and to provide additional land-
scaping. Tree protection ordinances simply prohibit the removal of trees with-
out approval of an administrative body. Landscaping provisions require addition
of vegetation to a site after construction, usually for aesthetic enhancement
although some ordinances recognize and address the value of vegetation in
erosion control. Because trees and other vegetation can help save energy by
cooling the environment in the summer and providing protection from wind in
the winter, land use regulations that protect vegetation can be used to implement

energy conservation.??

Existing tree protection and landscaping ordinances do not address
specifically the issue of the location of vegetation in relation to buildings
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or other facilities such as parking lots. Landscaping requirements, especially,
could be updated to provide for more strategic location of new vegetation for
proper shading and wind protection. This would require developing standards

for tree placement, and choice of species.z“

B.6.9 Special Permits

A special permit is a procedure in zeoning that requires special treat-
ment for certain uses that conceivably might not be compatible with develop-
ment permitted by right in a given district. An example would be a museum in
a low-density, residential neighborhood. Rather than exclude such a use al-
together, the ordinance requires a special permit (sometimes referred to as
conditional use, special use permit, or special exception). A special permit
process involves review of the proposed use by public officlals. If the use
is found to be in keeping with the character and goals of the district it is

approved; 1if not, it is denied.??

Because an ICES will involve technologles that potentially could conflict
with the character of districts in which they are built, the speclal permit
process will provide a useful tool for implementing them. The nature of an
ICES will require careful plauning and scrutiny to ensure proper performaace
in a residential neighborhood, for example. In the special permit process,
plans for the system would be reviewed by officials and any preoblems ironed

out before granting approval of the permit.

B.6,10 Contract Zoning

Contract zoning is a technique by which a community imposes conditions,
not specifically provided for by the zoning ordinance, on rezoning of land.
For example, a community may grant a rezoning to a developer who wants to build
an office bullding in a zone in which it is not now permitted. The community
desires the project, but does not want to permit all of the other kinds of
development possible under a blanket rezoning, i.e., it wants to commit the
developer to building what he proposes and no more. An agreement is then made
between officials and the developer wherein the developer agrees not to builld
anything other than the office building, and the municipality agrees not

to change the zoning for a specified period. The agreement usually is
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legally bound by a covenant. In this way the community is able to permit
exactly the kind of development it wants without opening the door to unwanted

projects.26

ICES could be treated in this way. Because an ICES may not meet require-
ments of restrictive residential or commercial districts, a rezoning may be
necessary to develop the system. Conceivably, rezoning part of a single-
family residential neighborhood to light industrial use might be necessary to
legally permit an ICES. In such a case, all other light industrial uses pos-
sible under the rezoning would be undesirable. The contract approach would
provide a way to permit the ICES without permitting other inappropriate in-

dustrial uses.

Contract zoning, however, is a legally questionable tocl. Some state
courts have refused to validate it; others have questioned its application in
specific circumstances. It should be used only with discretion and foreknow-

ledge of its legal standing.

B.6.11 Flexible Subdivision Regulations

Subdivision regulations, that control the division of raw land into
developable tracts and lots, specify procedures for platting, (the actual
division of land) and set standards for necessary improvements. Subdivision
regulations define how streets, sewers, water mains, and storm water drainage
facilities will be constructed and often provide for open space and landscaping.
Many energy-efficlent design options depend directly on these provisions.

Street and building orientation, reduced street standards, and bike/foot paths
can be implemented through subdivision regulations. Some examples of success-

ful subdivision regulations are given in References 18-22.

Like any other conventional regulatory technique, subdivision regulations
will require increased flexibility to permit and implement ICEE and design
options for energy efficiency. Options not currently provided for in the
regulations must Le added, if a community feels justified in requiring ad--
ditional improvements of the developer to reach its energy goals.

B.6.12 Site Plan Review

Site plan review technically is not a land use regulation, but rather

an administrative review process that is used to regulate projects being
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developed under subdivision and PUD provisions. The process includes three
stages: (1) a pre-application conference during which officials and the de-
veloper get a sense of each others intentions; (2) a preliminary development
Plan review in which major substantive review of the project takes place, and
negotiations for changes are made; and (3) a final development plan review
which serves to wrap up the design specifics of the preliminary plan and ensure
that the project conforms with ordinance regulations. All PUDs and many specilal

and permitted uses are subject to site plan review.

Presently the standards and guidelines used in site plan review are
aimed at environmental, recreational, aesthetic, fiscal, and social considera-
tions. Most communities have gite plan review handbooks to be used by officials
in the process. The issue of energy conservation has not yet been addressed in
the site plan review process or in the guidelines used. However, because the
process involves a good deal of scrutiny, negotiation, and revision of develop-

ment plans, site plan review offers excellent opportunity to do so.

Environmental guidelines and concerns have become commonplace in site
plan review processes and manuals. A site plan review guideline that relates

to the energy issue might be as feollows:

® Is the orientation of buildings such that, whenever possible,
maximum use of solar heat is made?

® Have alternativ designs to minimize street length been
considered in taz planning of this project?

Many other enerxgy questions might be raised in this way.

B.6.13 Energy Impact Statements

The energy impact statement concept is modeled on the environmental
impact statement. In each case, some attempt is made to assess the effect of
a project on energy or envirommental issues. As a regulatory device, the impact
statement 1s used as a prerequisite to development. The developer must complete
a statement and submit it with the various requests for approval that are filed.
For energy, the assessment procedure would involve measuring direct and indirect
energy consumption of the project. Density, circulation system, housing type
of utility systems, and type of home appliances are among the things that could
be considered. Energy consumption of alternmative development proposals also

could be included.
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Based on the energy impact statement, administrators reviewing the
proposal could make suggestions to improve the energy efficiency of the project.
Much 1like a planned unit development review, this would invelve substantial

negotiation between officials and the developer.

In California, environmental impact statements are required by state
law for developments of a certain minimum size. In 1970, energy was added
as a consideration in the impact statements with the passage of the Warren
Alquist State Energy Resources and Conservation Act. The Act requires tiat
each EIS include a statement of project measures that will reduce wasteful use
of energy. A number of local jurisdictions have begun to use these provisions
to consider energy efficiency in their project review. At this point, the state
regulations are only guidelines and do not give any authority to block energy-
inefficient development. In the future, however, the regulations may be
amended to grant authority to deny development permission on the basis of

adverse effects on energy.

Some specific considerations in evaluating the energy performance of

a development have been suggested by the Urban Land Institute.
An energy impact assessment could analyze the following factors:

e The materials used in the development.

® The construction process itself.

¢ The configuration of structums on the site.

® The energy required for transportation with the project.
® The analysis of altemrmative energy sources.

® The analysis of alternative energy systems.

Like environmental impact statements, the answers to these questions could be
used to determine the importance of considering alternative development plans

and design options to lmprove the energy efficiency of a project.
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B.7 INSTITUTIONAL FACTORS AFFECTING COMMERCIALIZATION

This section focuses on the institutional factors that could hinder the
public acceptance of integrated community energy system and energy-efficient
design concepts.

® Will planners and other public administrators support these
concepts, or will they resist them?

® How are elected officials likely to respond?

e Do existing laws governing land development and utility

operations accommodate such innovations, or will changes
in these laws be necessary?

Concrete answers to these questions are premature at this polnt, because
community energy systems are still in the early conceptual stages of design.
Some preliminary indications of impediments to commercialization can be identi-
fied, however, by taking a closer logk at the workings of these public institu-

tions.

The following is a list of the major barriers to the implementation of
ICES and related energy-efficient design concepts which have been identified
in this report. No attempt has been made to rank or weigh them against one

another. Recommendations for further commercialization research also are

included.

1. ILand Uge Policy Changes--Praposed changes in public policies regard-
ing acceptable mixes of different land use, especially when incorporating ICES
in restrictive residential communities, will encounter moderate to heavy resis-
tance. Demonstrated performance of the successful operation of new energy

technologies will be necessary to overcome these barrlers,

2. Information for Decision Making--The lack of baseline energy consump-
tion data at the community level is a serious constraint to public decision-
making in the field of energy conservation. Also, data on relative efficienciles
of public institutions to make energy planning decisions. ERDA is currently
moving ahead with some basic research efforts in comprehensive energy planning.
To facilitate the acceptance of ICES, however, further research attention

should be directed at energy-efficlent site design alternatives.

3. Fragmentation of Public Institutions--The sheer number of local
jurisdiections with which ICES developers must deal is a hindrance teo wide-
spread standardization of ICES hardware and related site design concepts. Each



project, will to some extent, have to be tailored to the needs and r2quirements
of individual communities. Massive public education and information programs

will help to reduce public resistance among public institutions.

4, Administrative Implications of Flexible Regulations--Flexible land
use regulations, which are the most amenable to the implementation of innovative
energy technology and community design, also impose the highest administrative
costs on both developers and public institutioms. In tight financial markets,
these added costs can stop development on the onset. Substantial research
efforts aimed at designing streamlined administrative and regulatory procedures
are needed to keep such impediments to a minimum. Research efforts should
include designs of the necessary performance standards, review guidelines, and
model ordinances. Figure B.18 shows the rezoning application procedure used
in Memphis, Tenn. with time estimates given for each of the basic steps in the

procedure.

5. Interdepartmental Coordination--Public decisions on ICES will re-
quire a considerable degree of interdepaxtmental coordination and agreement
cn the part of many fragmented, single-purpose public service agencies com-
monly found in most local governments, Both technical problems (such as the
integration of various utilities within common corridors) and administrative
coordination of project reviews are potentially serious barriers to the success
of ICES. As the appropriate mix of integrated utilities becomes clearer to the
designers of ICES, research and demonstration efforts will be instrumental in
resolving technical interdepartmental conflicts and coordinating review proce-

dures.

6. Rigidity of Conventional Zoning--In addition to the administrative
problems posed by heavy reliance on flexible zoning techniques, the rigidity of
conventional zoning ordinances and subdivision regulations constitutes a sub=-
stantial barrier to ICES due to the fact that such regulations are still the
predominant form of local land use controls in most communities. To date,
flexible zoning techniques have been used only on a voluntary basis and only
in eertain zoning districts. Research efforts aimed at designing and demonstra-
ting the utility of flexible variations in conventional land use controls will
help to alleviate this problem.

7. Extermal Effects of ICES--To the extent that the objectives and

performance characteristics of ICES conflict or work at cross purposes with
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other community goals and objectives (in such areas, for example, as growth
management, housing equity, and environmental qualily), the external side
effects of ICES will constitute barriers to their acceptance. While prelimin-
ary findings indicate that the maior goals of ICES are compatible with other
comnunity goals, much more research will be necessary along these lines as the

specific characteristics of IJES bacome clearer.

B. State Utility Regulations--Whether or not ICES will be classified
by state regulators as public or private utilities will substantially affect
the admiunistrative complexity of their operations and their responsibilities.
Upon review of the Illinois Commerce Commission regulations, it appears that an
ICES is likely te be classified as a public utility (unless municipally owned),
and consequently subject to all the responsibilities and restrictions that
accompany that designation {(including responsibilities for the provision of
adequate utility services at just and reasonable rates, controlled rates of
return on investment, and other restrictions governing discrimination in ser-
vice, abandonment of service, and liabilities), Potential owners of ICES
iniclude municipalities, existing utility comparies, developers, and the energy
consumers themselves (e.g., homeowners), State rulings on how ICES are class-
ified will affect the ability of these various potential owners to operate and
manage these systems in the long run. The administrative, financial, and
technical capabilities necessary for successful ownership and maintenance of

ICES are a crucial factor to their ultimate success which needs much more

attention,
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APPENDIX C
PRIVATE INSTITUTIONAL RESPONSE TO INTEGRATED COMMUNITY ENERGY SYSTEMS

C.1 INTRODUCTION

The commercialization of Integrated Community Enerzy Systems (ICES) de-
pends on the acceptance of the various components and desipgn concepts of these
housing and utility systems within the building industry and among its consu-
mers. This appendix will concentrate on the roles played by various organiza-
tional actors in the building industry; the marketplace of current and poten-
tial consumers is dealt with in another report. The emphasis will be on pri-
vate, i.e., non-governmental, organizations and activities, although govern-
mental policies and agencies often are directly or indirectly related to the
functions of these private groups. The most Important of the private institu-
tions whose actions influence the potential commercialization of ICES are
those from whom the financing of ICES projects could be secured -- commercial
banks, savings and loan assoclations, and other investment developers. These

financial institutions have been analyzed in another part of this study.

Among the non-governmental and non-financial agencies and organizations
that will influence the commercial acceptance of ICES designs and components,
four categories of organizations will be analyzed. First, in any attempt to
achieve substantial change in current building designs, materials and compo-
nents, or in any attempt to alter the manner in which buildings are serviced
by utility systems, the influence of building codes and the many agencies, or-
ganizations, and practices involved with code standards must be addressed.
Second, certain characteristics of the comstruction industry (which includes
commercial builders, residential construction firms, subsidiary industries,
and trade organizations) influence its ability to adopt new materials, designs,
and building practices and influence the manner in which 1t adapts to changing
social and economic patterns. Third, as primary participants in the building
industry, craft unions and labor organizations have particular characteristics
and interests of their own which contribute to the practices and the patterns
of change within the industry. Fourthly, the marketability of the products
of the “»ullding industry is influenced by the practices of the realtors and
real estate appraisers, who, individually and through theilr trade associations,
mediate between builders and consumers. Each of these four categories of or-

ganizations will be analyzed below.
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C.2 THE ORGANIZATION OF BUILDING CODE AGENCIES AND THE PARTICIPATION
OF CODE AND PROFESSIONAL ASSOCIATIONS

Over 12,000 communities in the United States have some system of
building permits as the basis for authorizing construction on privately
held lands.1 These permits require adherence to some set of minimum
standards for the design, materials, conmstruction and use of buildings.
Although many of these communities do not issue permits that are comprehen-
sive enough to be considered "codes," the profusion of code administering
agencies and the complexity of code varlations long has been viewed as a
problem within the building industry. Estimates of the number of different
building codes in effect range from 5,000 to 10,000, with as many as 5,000
dissimilar ones.2 Over 4,000 separate code administering agencies have been
observed in cities with populations exceeding 5,000. Among these, the Kaiser
Committe found more than 30,000 building code variations.3

The building code system, however, is not as disjointed as it first
appears to be, nor as detrimental to the building industry and cost-conscious
consumer as 1ts critics often claim. Relatively few nationally recognized
associations and professional groups, regional affiliations and state agencies
are central participants in the complex process of building code formulation;
they foster a recognizable organization in the system. Three private, ser-
vice-oriented associations publish model codes used by many local code agen-
cles; they continuously update these model codes and provide other facilities
for their memberships, The Building Officials and Code Administrators Inter-
national, located in Chicago, is the oldest (founded in 1915) of these model
code associations. It has a subscribing membership of 3,400, including
1,250 code~administering governmental units, 970 associate members who are
also affiliated with local code agencies, and 980 professional memberships.
BOCA publishes the Basic Code Serles--model codes for building design,

plumbing, mechanical components, fire prevention and maintenance. The process
of model code revision in BOCA is continuous, with hearings and widespread
governmental, professional, and industrial participation culminating in pro-
posals that are voted on by the membership. Approved changes are promulgated
in supplemental code manuals; completely revised editions of the Basic Codes
are published every three years, In addition, BOCA offers training, consula-

tion, building plan evaluation, and various administrative services to its
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membership. For purposes of participating in the process of model code for-
ulation and revision, membership in BOCA is extended to trade associlations
whose products are directly controlled by building codes and manufacturers
who service the construction industry. However, these trade associations
pay annual dues several times greater than governmental units. In other
words, industries and trades that are regulated by building codes pay for
the right to be participating members within the appropriate categories of
membership, These commercial memberships help to support the association's
program. Trade members may testify on proposed changes or submit thelr own
proposals. Only active members affiliated with local, state or federal gov-
ernmental units, however, may vote for the acceptance or rejection of pro-

posed changes.

Two nther model code associations operate in a manner similar to BOCA.
The International Conference of Building Officials (Whittier, California)

publishes the Uniform Building Code series, and offers related services to

its membership of buillding officials, governmental units, and commercial af-

filiates. Some form of the Uniform Building Code has been adopted by mun-

icipalities in 44 states. The Southern Building Code Congress is a smaller
and more regionalized model code association. To coordinate the activities
of these three model code associations and maintain some consistency in the
proposed code charges is the task of the Board for the Coordination of the
Model Codes, administered by the Council of American Building Officials in
Washington. The Model Code Standardization Council is an informal organiza-
tion of representatives of code agencies, teating laboratories, insurance
associations, industries, and professional groups that advocate similar

objectives.

In general, the system of building codes comprises many local govern-
mental aguthorities organized through varying degrees of affiliation with
nationally active model code association, professional organizations, and
trade groups. It is a system marked by relatively well-developed inter-com-
munications and 1s characterized by consensus~bullding and attempts to achieve
voluntary adherence to majority decisions. However, it is also a system that
remains open to influences from various specilal interests at all levels -- from
the influence of community contractors on local officials to the pervasive

impact of national industrial and economic patterns on the whole system. In
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this openness (lack of rigidly defined standards and hierarchical structures)

lie both the strengths and the weaknesses of the system. Its primary strength

is that it achieves a sometimes remarkable degree of participation and volun~
tary adherence by those who either administer or are affected by building

codes. Because many of these groups advocate changes in existing building codes,
the entire svstem is involved in a centinuing process of revision. The

building code establishment cannot be characterized as entrenched, im-

movable, or unresponsive. 1ts principal weakness is its reliance on consensus-
building and its dependence on voluntary idherence. Thus, the system changes
slowly, sometimes ponderocusly, and lacks the ability to formulate and enforce

stringent, new bullding standards.

The formulation and administration of building codes is an exercise
of the police powers of the states. In general, this authority has been
assigned to local-level governments, although the extent of this delegation
of powers varies from state to state. Ultimately, code standards could be
promulgated by the federal government. Clearly, state governments also could
exercise complete authority for administering building codes. 1In fact, however,
neither the federal nor siate governments have historically sought to utilize
this implied legal authority., The most pervasive argument against lepgislated
and centrally administered bullding code standards is the recognition that
the widely varying physical, economic, and social conditions within the nation
and even within the states make the goal of a single, uniform building code
or set of standards highly lmpractical and perhaps disfunctional. If the
objective of building codes is to enforce standards that serve both consumer
and community needs without adding excessively to construction costs, this
requires sufficient flexibility within the code system for standards to fit
the differing conditions of local environments. Both the requirement for
local level flexibility and the objective of efficient administration militate
against unitary, centrally administered building standards.

Numerous federal commissions and state level agencies have examined
the possibility of establishing national or compulsory state codes, and some
*

have made recommendations in this direction. For example, the LaQue Panel

appointed by the Secretary of Commerce in 1965, examined the possibility

*In addition to the LaQue Panel, the system of building codes was examined
by the Department of Housing and Urban Development as part of the 1965
Housing Act, by the National Commission on Technology, Automation and Econ-
omic Progress (1966), and by the Advisory Commission on Intergovernmental
Relations, all within a three year period.
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of establishing a national building code that could be adopted anywhere in

the nation -- a plan similar to the flexible national codes in Canada. The
consensus of opinion within the building industry and govermmental officlals
remains, however, that national or regional building standards should be in
the form of model codes, teo bhe adopted, adapted, and administered by local
code authorities to meet local conditions. It is doubtful that the additional
constraints and objectives resulting from the changing ..vailability and price
structure of energy resources have either changed this position or undermined
the justifications for maintaining a relatively decentralized system of local

building codes.

This 1s not say, however, that wvarious state and federal govermmental
agencies have not played a larger and more constructive role in the formula-
tion and dispersion of uniform model codes within the past decade. By 1973,

15 states had established state-wide model codes that were available to local
code authorities. Ancother related development was the formation of the National
Conference of States on Building Codes and Standards (NCSBCS), which was first
convened in 1967 and formalized as an organization in 1972, NCSBCS is made up
of: (1) one delegate member appointed by each state from a relevant state-
government agency; (2) non-delegate state members, also from state agencies
concerned with building codes and standards; (3) associate members from fed-
eral or local level regulatory agencies; and (4) affiliate members. The or-
ganization is supported and administered by the Center for Building Technelogy
within the National Bureau of Standards, Department of Commerce. Although
NCSBCS was formed to strengthen and support the buillding regulatory services

of the states, it accomplishes this goal through federal government support.

The organization assists the states in improving their legislative, administra-
tive, and judicial practices regarding building regulations; promotes coopera-
tion among states and different levels of government; and consults varicus seg-
ments of the bullding industry on code-related problems and potential solutions.
NCSBCS is not itself a model code association. Although it works closely with
the three model code organizations, it undertakes no code-writing per se.
Nevertheless, it has initiated several important code-related developments
gince its formation. At the request of NCSBCS, the National Bureau of Standards
undertook development of standards for energy conservations in building. After
several years of consultation, this request resulted in the ASHRAE Standard

90-75, "Energy Conservation in New Building Design."
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C.3 BUILDING CODES AND THE COMMERCIALIZATION OF ICES

In the existing building code system, many private, quasi-vublic, state,
and federal actoyrs werk within a complex, cooperative process of formulating
model codes that are adonted in various degrees of uniformity by the agencies
of local government that administer building codes. Many organizations, in-
cluding buiiding irdustry groups, consumer spokesmen, specilal interests and
elected officials, often with conflicting objectives, have an input into this
process, Because it draws from so many different uerspectives, the code sys-
tem often is slow to move, and typically it attempts to «ssutte positions that
satisfy, to some degree, all parties concerned. Second, alcvhough considerable
slippage occurs between the standards suggested by model codes and those adopted
by local agencies, BOCA reports that 70 percent of its membership noimally fol-
lows the pattern set in the model code. A hational Association of Home Puilders
study found that 71 percent of local jurisdictions base their codes on one of
the national models. On the datker side, only one out of four jurisdictions
adopts a model code without some modifications. WNevertheless, there is much
uniformity among codes, and differences often are minor. Local options often

are maintained for local reasons.

Radical restructuring of the building code system in the direction of
increased centralization is not necessarily desirable and does not appear to
be at all imminent. Assessments of the commercial potential for ICES need not
be premised on such a relatively costly and unlikely restructuring. A well-
developed system of arbitration and established mechanisms for change exist
within the system. If ICES involves designs or components that cannot survive
these processes to effect necessary code changes, it is unlikely that they
would be acceptable to the existing building industry. Given what 1is now
available on the technical components of ICES alternatives, it seems unlikely
that any radical code changes -- changes that cannot he handled within the
existing system -~ will be necessary. However, several minor problems call
for modifications in building codes and improvements in the system of code
formulation and administration. Without appropriate changes, it seems likely
that these factors would jmpede the adoption of ICES designs and components.
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Within the building industry, and particularly among construction firms
the system of local building code is viewed as a troublesome labyrinth of reg-
ulations and as an inhibition to innovation. In the extreme, bulilders decline
work or claim that codes add unnecessarily to construction delays and final
costs. Although no firm figures are available to verify and measure these
claims, many regulations that builders find uanecessary may be beneficial to
the public. Most observers feel that the complaints of the industry often are
exaggerated. Code variations do add to the expense and complexity of constiuc-
tion, however, and written codes often inhibit builders from changing existing
bullding practices. Even 1f these factors are sometimes exaggerated by builders,
the mere perception of codes and code authorities as roadblocks to change is

enough to inhibit innovation in the building industry.

The reasons underlying this perception that building codes inhibit
change in the industry are complex. Several problems are related to the stan-
dard practices of code agencies. Typlcally, local code authorities issue what
are called "specification” codes. These require the use of specified materials,
designs, or practices in building construction. This means that most codes,
in effect, favor existing materials and practices over new ones; bullders are
discouraged from exploring the use of alternative materials and plans because
of time-consuming and costly delays involved in getting code approval for un-
specified items, Code agencies often are slow to approve alternatives becaute
they lack the resources and training for testing products at the local level.
Specification codes are a particular hinderance to the adoption of energy-coa-
serving materials and designs, because these involve a new category of code

standards and often include substantial changes in past practices.

The alternative ¢ specification codes is the use of codes that set
standards for the overall performance of materials and designs. These would
leave builders free to use new methods and materials, as long as they meet per-
formance standards set by the codes. For example, the code standards in
regard to the energy usage characteristics of buildings could be achieved by
different builders using different materials and designs. Builders would not
be required to go through the prucess of initiating code changes (the specifi-
cation of new items), but merely to demonstrate that the proposed changes meet
or surpass the authorized performance levels. While existing specification

codes would slow down and otherwise hinder the adoption of ICES designs and
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components, peciormance codes would nose no juch hinderances. Moreover, more
stringent standarde for energy usage in buildings under a system of perform—
ance codes would encourage the adoption cof appropriate ICES technologies.

Pevformance-type codee have, in fact, been advocated by the model code
asgociations and by state guvernments for a number of years. But they have
not been widely adopted by the local level code agencies, primarily because
specification codes are cheaper to sdminister and require lower levels of
expertise, Local code agencies have pointed out that, without more financial
suppert for carrying out the administration of duildirg codes, and in the
absence »f training progrsms and an increase In the available testing facil-
ities, it woald be impossible to administer effective performance-type
codes. These constraints in the existing system could be rcmedied. More
money could be appropriated by local communicies, by state legislatures, or
through federal revenue-shsring for the adwinistrativn of performance codes.
High professionul wage scales wight attract engineers with the requisite
education. Training programs could be maintained by state universities, regu-
latory agencies or construction industries to enable builling code officials
te aduinister more complex standards. The network cof private and governmental
product testing lzboratories could be expanded to provide services to local
code suthorities. Testing methodologies and evaluation procedures could be
unified through state support. Such programs would increase the likelihnod
that local authorities would adopt performance-type codes, which, in turnm,
would ease the acceptance of 1CES and similar developmenis.

A second potential hinderance to the acceptance of ICES within the
existing building code systexs stems from the system's general slowness to
art and to undertake necessary changes. This resgulis, in part, from the same
shortage of adequate funding, training and facilities, and from the main-
tenance of specification codes., With state ald, these weaknesses could
be corrected, A.more goneral problem, though, is that the code assoclations
and authorities attempt to achieve consensus within the building industry,
rather than enforce policy positions. Wwith more extensive state and federal
support, code authorities might have more independence from special interests
and be able to follow policy decieions made in the elected branches of gov-

ernment.
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Haphazard model code adoption 4nd ineffective enforcement are twoc other
problems that might bear on the commercial potential of ICES. As previously
pointed out, only about 70 percent of iocal code authorities base their build-
ing codes directly on the avallable model codes, and the majority of these
do so only with locally determined modifications. These figures could be im-
proved 1f model code programs were given more resources and support; the de-
sirabllity of local options to fit particular community aneeds and the advantages
of decentralized code administration could be maintained even if model codes were
more effectively promulgated and more uniformly used. Model codes should be de-
veloped and applied on different levela fer appropriate regionaf divisions. Some
building code standards are appropriate for nationwide application; energy usage
standards are one example; fire safety regulations, another. Other standards,
e.g., those concerning building materials and designs, might be more appropriately
developed on a reglonal or state level. Finally, programs could be initiated to
develop model building codes in more detall for distinet geographical districts
or metropolitan regions at the sub-~state level. The adoption of model codes ac-
cording to an appropriate pattern of levels would lessen the complexity of local
variations and ease th: problems of code approval faced by builders. Such a pro-
gram could be stimulated through expanded state and federal support for meodel
code assoziations, and would increase the potential fov the commercialization

of energy-conserving material and design optiona such as those included iIn ICES.

The enforcement of existing codes is a similar problem. Local code
agen;ies have two primary responsibilities: (1) to enforce standards in the
construction of new buildings, and (2) to conduct programs to bring existing
buildings up to code standards. In both of these task.., most local agenciles
are currently underfunded and understaffed. New coastruction code enforce-
went can be improved through higher appropriations and through the develop~
ment of various support facilities, such as the improved model code system
and the network of ancillary testing laboratories suggested above. Efforts
to bring existing structures up to code can be znhanced through increased
support of activities, such as the Federally Assisted Code Enforcement (FACE)
Program. FACE provides funds and low-interest loans to building owners to
enable them to bring their buildinge up to code atandards.“ Federal programs
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that subsidize the installation of increased insulation are another example

of appropriate efforts to improve code enforcement.

Finally, the commercial potential for energy conserving design and
material options i1s lessened by the lack of energy usage standards within
existing building codes. BHowever, this is likely to be changed soon. The
ASHRAE 90-75 Standards, "Energy Conservation in New Building Design," have
been in the process of development and evaluation for several years., The
three model code associations have conducted extensive hearings on these stan-
sards and are presently involved in submitting appropriate code changes
and additions to their memberships for approval. It appears that these stan-
dards will be included in the primary model codes by the end of 1976. ASHRAE
has developed a similar set of standards for existing buildingsg, but the

acceptance of these standards will take more time.

Two questions regarding ensrgy usage code standards remain open:
To what extent will local code authorities voluntarily adopt and be able
to enforce the new energy usage standards incorporated into the model codes?
Wrkat effects will these code changes have on the buiiding industry and on
energy conservation? Resolution of the first question depends on the amount
of support for energy conservation programs from different sources and on
the existing constraints and prices of energy resources. Local code author-
ities would be more likely to adopt energy usage standards if there were
strong support for such measures from their communities or from other levels
of government., Shortages or steeply rising prices for energy rescurces
also would increase the likelihood of the adoption of energy standards.
The future enforcement of these standards can be alded through increased
technical and financial support for local code agencies. BOCA, for example,
has translated the somewhat technical language and calculations of the ASHRAE
proposals into tables, charts, and other enforcement aids that can be more

easily used by local officials.

What effect the adoption of the ASHRAE standards will have within the
building industry remains to be seern. A study by Arthur D. Little & Co,.
for the Federal £nergy Administration estimated that full enforcement of the
ASHRAE standards would reduce energy consumption in new low-rise apartments
by 42.7%, in new institutional buildings by 48.1%, in new retail stores by
40.1%, and in new office buildings by 59.7X. Energy consumption in single-
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family dwellings under the standards, however should be reduced by only 11.37%.
The technical staff of BGCA foresees only very minor changes in the current
homebuilding industry as a result of the ASHRAE standards. This raises the
question of whether the proposed standards are sufficiently rigorous to al-

ter existing practices in house construction and significantly affect energy
consumption. Perhaps even more stringent standards are required; this position
should be supported by those interested in increasing the commercial potential
of energy-conserving designs and concepts. There c.n be little doubt that

the incorporation of high energy usage standards into building codes would
enhance the attractiveness of ICES and similar alternatives.

This section has pointed out several impediments within the existing
building code system to the commercial acceptance of ICES designs and compon-
ents. The perception that building codes inhibit innovation in the building
industry, the continued reliance on specificatlion rather than on performance-
type codes, the slowmess of the system to change and its need to rely on
voluntary adherence, the laxness in code enforcement, and lack of effective
energy usage standards within bullding codes all decrease the commercial
potential for energy-conserving alternatives. None of these factors, however,
must be viewed as a barrier to the ICES program. From the perspective of
ICES, there is no need for the radical restructuring of the baildiang code
system., The suggested changes are more modest; they work within the exist-
ing system to promote changes that will increase the potential for the accep-

tance of energy-conserving technologies and components.

C.4 THE ORGANIZATION OF THE CONSTRUCTION INDUSTRY

C.4.1 Construction Firms and Trade Assoclations

The American construction industry is highly fragmenied, decentralized,
and relatively fluid. In some respects, it is highly speculative and compet-
itive; in others, it is firmly rooted in traditional practices, embedded in
established patterns, and exhibits a rather limited responsiveness to the
housing market. Construction involves so many different producers and
categories of suppliers that no exact total is known. The Associated General
Contractors of America, an organization of large contractors engaged in
compercial and heavy construction, has 9500 members. The National Association
of Home Builders has 75,000 members, consisting of residential construction
firms and companies that service the housing industry. Moreover, there are
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thousands of private builders and unaffiliated construction and contracting
firms. Another characteristic of the industry is that private builders --
even large firms -- move in and out of the market; during a construction

boom the industry expands, but contracts again as firms drop out of the indus-
try during periocds of less work. Other firms disband every few years at the
end of a construction project to sell unused equipment for tax advantages

or to drop unnecessary employees.

The organization that does exist in the construction industry is a
form of horizontal stratification. Categories of firms operate, interact,
and generally compete within particular levels. The Associated General
Contractors (AGC) is the primary organization of the large firms. This
organization conducts educational and public relations programs, and supports
a small amount of research in construction practices. Its primary functions
are: (1) to develop a legislative program that benefits the heavy consturction
industry, (2) to lobby for this program in Washington and in state capitals,
(3) to represent its members in labor negotiations, and (4) to guard its
membership from govermmental regulation and destructive competition. Within
the category of heavy construction, however, the firms compete through a bid-
ding system for large construction contracts. These contracts are let by
government and private developers, while in other cases large developers (the

financers) organize their own affiliated construction companies.

On a slightly lower level, there are organizations of specialty con-
tractors, subcontrastors, and smaller firms, all of whom engage in commercial
and heavy construction but generally are not the primary contractors for
large proiectz, Among these are the American Subcontractors Assoclation, the
Agssoclated Builders and Contractors, Assoclated Specialty Contractors, the
Mechanical Contractors Associlation of America, and the National Association
of Plumbing, Heating and Cooling Contractors. These organizations conduct
educational, legislative and service functions similar to the AGC for their
respective memberships. The National Association of Home Buillders is the
primary industrial association at a lower level. It represents the interests
of the rosidential housing industry through its legislative program, in its
public relations activities, and especially in its interactions with the
model code associations, housing material suppliers, testing laboratories,
research institutes, and governmental agencies at all levels., Within these

assoclations of construction firms and their respective levels and types of
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construction there is competition among firms, although the degree of com-

petition varies from region to region. The relative ease of entry into many
types of construction increases the likelihood of competition. Between these
levels, however, there is a relatively small amount of competition. Commer-
cial and heavy construction firms do not normally undertake residential con-
struction, and small builders do not have the resources for large projects or

specialty contracts.

In addition, there are specialty product associations, including the
American Concrete Institute, and American Institute of Steel Construction,
the Tile Council of America, wood and lumber asscciations, and manufacturers
groups. These organizations support research and development programs in their
own product areas, and conduct various public relations, advertising, and

legislative activities.

What impact will the organization of the construction industry have
on the commercial potential of ICES designs and components? The construction
industry, as a whole, would have little reason to object to ICES concepts be-
cause the construction would be undertaken by private industry. However,
insofar as the principal associations are representative of the traditiomal
interests and practices of the industry, they would have no particular
interest in supporting ICES. It can be anticipated, therefore, that building
industry associations would support ICES only if it appears that such a pro-
gram would benefit their memberships. However, 1f ICES appears to foster com
petition among the horizontal strata of the industry, then it should be
anticipated that the program would be opposed by the group which would be
adversely affected. For example, if the NAHB determined that ICES represented
a significant step away from single-family patterns of residential construc-
tion and this would reduce small builders' share of the housing market, the
trade association would be llkely to oppose the program by all means at its
disposal. A shift to larger bullding projects, and to projects that in-
cluded integrated utility systems which might require heavy construction
techniques, clearly would be against the interests of small residential build-
ers. Alternatively, however, AGC might support ICES if it saw in the program
an opportunity for large contractors to increase their share of the housing
market. Whether opposition or support for ICES from one of the categories of

construction firms materializes must await further clarification of the technical
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plans and the degree of governmental support. There is, however, the dis-
tinct possibility of opposition from any adversely affected sectors of the

industry.

C.4.2 Trade Unions and Labor Organizations

In many ways, the labor unions in the construction industry are better
organized than the construction firms, Within the central associations are
well developed means for handling most conflicts, and the challenges from
alternative organizations are not severe., The building trade unions are fed-
erated into the 3,500,000 member Building and Construction Trades Department
of the AFL-CIO. The federation consists of the various craft unions, largest
among which is the 800,000-member brotherhood of carpenters, foliowed Ly the
laborers, iron workers, painters, plumbers, electrical workers, plasterers,
and others. These craft unions operate through local union halls. The Building
and Construction Trades Department is also divided zmong 530 state and local
councils. These bullding trades councils coordinate the activities of local
craft unions and maintain a united front for the purpose of labor negotiations.
However, the dominance of the craft wumions affiliated with the AFC-CIO in the
construction industry 1is far from complete. There is still much non-unionized
labor employed in construction, particularly in rural areas and in the South.
Although control by the craft unions is nearly complete in most urban areas,
even in the heavy construction related to energy resources and utility systems
only about 70% of the labor was done by union workers in 19745. Another chal-
lenge to tne AFL-CIO craft union dominance comes from the independent, non-craft
unions which have been expanding in recent years. These are construction unions
organized on the basis of plant unions; they include all workers who work on
specific construction projects, without dividing them into craft unions. Some
construction firms prefer to negotiate contracts wicth these independent unions
because they work for lower wage scales and permit greater flexibility in trans-
ferring workers from one task to another.

Despite these alternatives to AFL-CIO craft unions, it would be advan-
tageous for ICES to seek support from this primary labor organization. Oppo-
sition from the AFL-CI0 affiliates would block the ICES projects In most areas,
and this opposition would materialize if the projects became identified with

alternative organizations or non-union labor. Alternatively, support from
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the craft unions would work in favor of ICES proposals, because the products
might then receive support through the AFL-CIO educational and legislative pro-
grams. However, it should not be anticipated that support for utilization of
ICES designs and components will be immediately forthcoming from the craft
unions. Indeed, there are several factors and aspects of the traditional prac-

tices of craft unions that would work against acceptance nf ICES projects.

Traditional reluctance of organized labor to accept new materials and
methods is clearly evidenced in the construction industry. The high degree
of unionization along with the proliferation of craft unions contributes to
this resistance. Innovations are discouraged by demands for payment to com-
pensate for labor saved through changes in construction practices or mater-
ials, The reasons for this resistance to change stem from a fear of the re-
duction in total employment and fear of the eliminatjon of certain skills.

Craft-based construction unions rely on apprenticeship programs and
field training, rather than on educational qualifications and technical
training. These practices tend to enhance the traditional orientation of
the membership and emphasize the closed nature of the unions. Adoption of
ICES dezigns and components would Involve the introduction of new products
and practices with no clearly assigne& responsibility for the classroom
or on-site training of construction aﬁa maintenance workers. Neither the
unions nor the firms would be anxious to assume this task unless it could be

demonstrated to be financially advantageous.

Introduction of energy conserving technologies, systems, components
and materials might give rise to jurisdictional disputes among competing
craft wnions. Solar collectors or other HVAC components which can be altered
and more thoroughly integrated into building designs might lead to disputes
between building and installation unions. Factory-produced components would
be resisted by unions that work in on-site construction. These disputes
would add new factors to the continuing disputes over modular housing tech-

niques.

Dacentralization and integration of utility and energy systems
would disturb the current patterns in the construction industry. Heavy
commercial construction related to utility systems has increased in importance

relative to other sectors. According to a Department of Labor estimate,
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energy-related construction increased from about 107 of construction employ-
ment in 1963 to approximately 12% in 1972. Certain crafts, mainly pipe-
fitters and equipment operators, make up a large proportion of the employ-
ment in this sector. A shift In construction patterns away from large-scale
utility construction would cause at least short-term dislocations, and for

this reason might be opposed by particular labor unions.

These factors point to the possibility that ICES designs and components
may be 1nitially resisted by some of the dominant labor organizations within
the construction industry. But this potential resistance need not be seen
as a barrier to the commercial acceptance of ICES projects. It would be
helpful if the ICES program would seek and receive support from the AFL-CIO
crafi unions in the construction industry. Falling to do this, however,
there is still little reason to anticipate that labor problems would be
insurmountable. The faetors outlined here represent traditional resis-
tance to change and short-term dislocation. Adequate training, support, and
public relations activities would help to ease these transitions and to achieve

eventual labor support for ICES projects.

C.5 THE ROLE OF REAL ESTATE APPRAISERS AND REALTORS

After the construction process 1s completed, another category of
actors and organizations influences the commercial potential of the products
of the building industry before they finally reach the consumer. Realtors
who market the products and real estate appraisers who calculate the market
value of property mediate between the producers and the consumers. In
these roles, they are aware of consumer preferences and market values, and
they may influence the commercial potential of housing and other construction
products. In several respects, the current operating practices of realtors
and real estate appralsers are a hinderance to the commercialization of ICES
designs and components. These practices could be altered, however, and with
appropriately altered prufessional operating procedures, realtors and appraisers
would be in a position to positively influence the public acceptance of energy-
conserving building designs and utility systems.

Currently the role of realtors and appraisers in influencing building
standards and market values relating to energy usage and utility system de-

gigns 1s diffuse and indirect. Realtors and apprailsers tend to deny any
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involvement with the energy-related characteristics of building. No standards,
guldelines, or even suggestions are published by realtor and appraiser associ-
ations to bring energy-related concerns to the attention of theilr memberships.
The influences of these concerns in the processes of appraising, underwriting
and marketing are minimal. Furthermore, there appears to be little incentive
and very limited capability among realtors, appraisers and their professional

associations for establishing energy-related guidelines.

There are several reasons that these professions lack concern for energy-
usage standards. First, realtors and appralsers commonly have backgrounds in
business and economics. Usually they have only general lhnowledge of building
standards and practices and lack the requisite training to deal with, let
alone establish or promulgate, energy-related standards in building appraisal
or investment planning. Second, typically they rely exclusively on unit-in-
place cost techniques. Energy design and usage characteristics enter these
calculations only indirectly, so they are not yet considered significant fac-
tors. The tendency under such practices is to discourage higher initial
energy-system investments and to discount energy costs as part of building in-
vestment. Third, they view their own role as that of a barometer in the mar-
ket place., The most successful appraisers or invaestors are those most in
line with the day-to-day characteristics of the market, not with long-rumn
anticipations. "Appraisers do not make eggs, they can only tell you what
people pay for them." Appraisers and realtors do not make buildings, and
they deny any direct role in their commercial acceptance; they only deter-
mine what a building is worth in the current market. And this, they claim,

is establised by the buyers.

These characteristics and the denial of a direct role in influencing
energy-related standards should not be taken as an indication that realtors
and appraisers have no related infulence at all, Although their job is not
to educate the public, their role in relation to consumer and governmentally
determined appraisal standards is complex. Building appraisals and the deter-
mination of a borrower's capacity to make an investment and keep up with
mortgage costs clearly should include some consideration of the erergy
consumption of buildings. The addition of an energy usage assessment to
lending, appraisal, and marketing practices would help to make the public

awvare of these considerations, Although neither realtors nor appraisers
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are anxilous to assume this responsibility, some members of these professions
and leaders in the professional assoclations recognize this need and are

advocating appropriate changes.

Changes in day-to-day market prices do not completaly reflect the
real economic conditions; often there 1s a lag, and rarely do market prices
correctly anticipate future cenditions. For their own good, realtors and
appralsers must be able to anticipate changes, such as those coming from large
increases in energy costs, Current practices and operating rationales among
realtors and real estate apprailsers are a potential hinderance to the commer-
clal acceptance of energy-conserving building designs and utility systems.
The higher initial costs of these designs are not measured against the
potential savings in usage, life-cycle and utility costs. The establish-
ment of appropriate energy standards, 1ife-cyele and building maintenance
assessment techniques for realtors and appraisers would bring these consid-
erations to public attention and probably increase the attractiveness of
ICES designs. Many technical problems involved with energy standards remain
unsolved. Nevertheless, it appears that energy-usage standards could be
established and administered as part of the processes of appraisal and the
determination of Investment potential and mortgage qualifications. However,
it is unlikely that appraisal groups or lending institutions would undertake
such changes through their own initiative. Changes will come only as a re-
sult of pressures from other sources or from substantial changes in existing

market conditions.
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ADDENDUM A

Relevant Organizations and Associations

I. Bullding Code Associations, Professional Organizations, Buildiung
Product Testing Services and Related Government Agencies

Building Officials and Code Administrators International, Inc. (BOCA)
1313 Fast 60th Street
Chicago, Illinois 60637

BOCA has been one of the primary model code associations since its
founding in 1915. Membership is now approximately 3400 in several
categories: active governmental, 1250; assoclate, 970; professional,
980; trade association, 117; and manufacturers, 82. Professional

staff 1s 17, with a board of directors from different areas of the

U.S. and Canada, elected by the membership. BOCA 1s a private service
organization for governmental officials and agencies who are responsible
for administering building, zoning and housing regulations. The
organization promotes the establishment of local building codes,
provides the services to keep them up to date, encourages the adoption
of "performance" rather than “specification" codes, supplies information
on building materials and systems and on new copstruction practices

and products, and maintains various services for local governments
including consultation services, bullding plan and site inspections

and educational programs. Publications Include the Basic Code Series
(building, plumbing, mechanical, fire prevention and property main-
tenance), various handbocks and training materials, a monthly magazine
for practicing code officials (The Building Official and Code Admin-
istratoe), and a bi-weekly BOCA Bulletin.

International Conference of Building Code Officials (ICBO)
5360 South Workman Hill Road
Whittier, California 90601

Founded in 1922, this is an organization of building code officials

who have prepared and published the Uniform Building Code since 1927.
This code contains a set of standards for materials and types of con-
struction used by nost cities and towns in the U.S. It has been adopted
in some form by local communities in 44 states. The objectives of the
organization are to promote the establishment of uniform bullding codes,
a consistency in code practices, high standards of buillding safety and
reasonable construction costs within the differing conditions of local
code jurisdictions. The Uniform Bullding Code 1s revised annually

and reissued every three years. Other publications include the Building
Standards Monthly, uniform sign and housing codes, and various research
and educational materials. The organization also carries on a program
of research, training.programs and building plan reviews.

Southern Bullding Cede Congress (SBCC)
Birmingham, Alabama

A model code association similar to BOCA, but smaller, concentrated
in the southern states and offering more limited services. Publishes
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the Southern Standard Bullding Code.

Model Code Standardization Council
5360 South Workman Mill Road
Whittier, California 90601

This is an informal organization of represemntatives from national
assoclations and agencies concerned with building codes and standards
including the model code assocliations, testing agencies, safety and
insurance associations, professional groups and various government
bureaus. It meets to sugpest means for reconciling conflicts within
the building code system and establishing uniform bullding standards.,

Board for the Coordination of the Model Codes (BCMC)
Administersd by the Council of American Building Officials (CABO)
Suite 100K
3900 Wisconsin Avenue, N.Y.
Washington, D.C. 20016

An umbrella organization of the model code associaticns which suggests
conmon standards, negotiates uniform definitions and practices, and
serves to coordinate regional codes.

National Conference of States on Building Codes and Standards (NCSECS)
Secretariate, Office of Bullding Standards and Code Services
National Bureau of Standards
Washington, D.C. 20034

Founded in 1967 with one member appointed by the governor of each state,
the District of Columbia, Puerto Rico and the Virgin Islands. It#

purpose 1s to seek a cooperative solution to conflicts and inconsistenciles
within the buillding regulatory system and to assist in the development

of uniform building codes where such uniformity is deemed necessary

for interstate purposes. Also encourages innovation in the building
industry and tie adoption cf uniform testing procedures through the

joint NCSBCC/NBS Laboratory Evaluation and Accreditation Program (LEAP).

National Board of Fire Underwriters
American Insurance Association (AIA)
85 John Street
New York, N.Y. 10038

The National Board of Fire Underwriters, founded in 1866, became a
department of AIA in 1964, 1In the past It has published the National
Building Code (NBC), but the program is being phased out. The code
applied mostly to building safety standarde in regard to fire hazards.

National Fire Protection Association (NFPA)
470 Atlantic Avenue
Bostou, Massachusetts 02210

This professional and industrial assoclation issues the electrical safety
codes which are used by the model code associations and most local codes.
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American Society of Heating, Refrigerating and Air conditioning Engineers
(ASHRAE)
United Engineering Center
345 East 47th Street
New Tork, N.Y. 10017
A professional association of 30,000 heating, ventilating, refrigeration
and air conditioning engineers which carries on a number of research
programs and establishes appropriaie building standards., It mezkes
recommendations to model code assoclations on HVAC standards for all
types of buildings. One of its current programs 1s developing energy
usage standards for buildings.

American National Standards Institute (ANSI)
1430 Braodway
New York, N.Y. 10018

An association of industrial firms, trade assoclaticn, technical societies,
consumer organizations and government agencies that serves as a clearing-
house for nationally coordinated voluntary safety, engineering and in-
dustrial standards. Ome of its programs deals with health, safety, and
product standards within the building industry.

American Soclety for Testing and Materials (ASTM)
1916 Race Street
Philadelphia, Pennsylvania 19103

A professional association of engineers, s:ientists and skilled tech-
nicians which carries on research programs on new products and produces
voluntary consensus standards on test methods, specifications and
practices, many of which are related to the building industry.

American Specificacion Institute {(ASI)
134 North LaSalle
Chicago, Illinois 60602

A professional society of persons writing specifications for architec-
tural and enginearing materials, equipment and structures.

American Institute of Architects (AIA)
1735 New York Avenue, N.W.
Washington, D.C. 20006

A professional aesociation of nearly 30,000 architectse, which, among
other programs, carries on raesearch and education relevant to the building
industry, construction practices and design. The AIA participates in

ths formulation of model codes.

Anerican Institute for Building Design (AIBD)
839 Mitten Road, Suite 128
Burlingase, California 94010

An association of draftsmen, educators, building designers and inlustries
which seeks to encourage high standards, efficiency, responsiven<ss
and innovation in the building design industry.
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Underwriters Laboratories (UL)
207 E. Ohio Street
Chicago, Illinois 60611

A private product testing laboratory with a staff of 2000 and four
regional facilities. The laboratorie¢s conduct tests on the safety

of various bullding materials, products, equipment and methods.
Standards, classifications and specifications resulting from the tests
eve published, along with annual lists of bullding materials, fire
protection equipment, heating and ventilating systems.,

II. Constructiun Industry Assoclations

Wational Association of Home Suilders (NAHB)
15th and M Streets N.W,
Washington, D.C. 20005

A 75,000 member assoclation of residential construction companies,
realtors, mortgage bankers, consultants, lumber companies and other
related groups. Part of its program is to participate directly in

building code and standard making activities related to house construction.

NAHB is the principal trade assocliation and interest group of the resi-
dential construction industry.

Assoclated General Contractors of America (AGC)
1957 E Street, N.W.
Washington, D.C. 20006

The trade association of large contractors (membership: 9500) engaged
in commercial and heavy construction. Conducts education, research,
information and legislative programs.

American Subcontractors Association (ASA)
402 Shoreham Building
Washington, D.C. 20005

A trade organization of specialty subcontractors in the construction
industry. Membership: 4000.

Associated Builders and Contractors (ABC)
P.0. Box 8733
Internation, Airport, Maryland 21240

An association of conmstruction contractors, subcontractors, suppliers
and associates. Meobership: 6200.

Associated Speclalty Contractors (ASC)
7315 Wisconsin Avenue
Washington, D.C. 20014

An association of heating, ventilating, sir conditioning, plumbing and
electrical contractors. Mambership: 6800.
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Construction Specifications Institute (CSI)
1550 Seventeenth Street, N.W.
Washington, D.C. 20036

A professional association of architects, engineers, teachers and
others who are concerned with the specification and documentation used
in design, construction and equipment in the building industry.
Membership: 11,000.

Others:

American Institute of Steel Construction

Amexrican Concrete Institute ,

American Building Centractors Association

Assoclation of United Contractors of America

Building Research Advisory Board

Mechanical Contractors Assoclation cf America

National Association of Flumbing, Heating and Cooling Con*ractors.

ITI. Associations of Reg.tors and Real Estate Appralsers

American Institute of Real Estate Appraisers (AIREA)
155 E. Superior Street
Chicago, Illinois 60611

An association of 3400 appraisers of real property which formulstes
and enforces rules of conduct and ethics, establishes educational
standards and promotes research, Publications: The Appraisers,
monthly; Appraisal Journsl, quarterly; Directory of Members, annual;
Appraisal of Real Estate; handbooks and case studies.

National Association of Realtors (Real Estate)
155 E. Superior Street
Chicago, Illinois 60611

A federation of 50 state and 1600 local real estate board assoctations
vhose members are called Realtors (120,000) and Realtor-Associates
(350,000). Promotes education, high professional standards, and modern
techniques inspecialized real estate work such as brokerage, appraisal,
property management, land development, industrial real estate, farm
brokerage, and counseling. The association also conducts research
programs and suprorts neighborhood conservation and rehabilitation.
Publications: Real Estate Today, 10/year; Journal of Property Management,
bimonthly; Appraisals Journal, quarterly; National Roster of Realtors,
annual. Also publishes numerous booklets, lecture outiines, and pro-
notional materials. Affiliated with: American Chapter, Iaternational
Real Estate Federation; American Institute of Real Estate Appralsers;
Americen Society of Real Fstate Counselors; Institute of Real Estate
Management ; National Institute of Farm and Land Brokers; National
Institute of Real Estate Brokers; Real Estate Securities and Syndication
Institute; Soclety of Industrial Realtors; Women's Council of Realtors.
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National Instituce of R:al Estate Brokers (NIREB)
155 E. Superior Street, Chicago, Illinois, 60611

An association of 30,000 members of locel real estate boards affiliated
with the National Association of Realtors. The Institute offers approx-
imately 90 courescs each year covering residential office managemen:

and commercial/investment real estate.

Society of Industrial Realtors (Real Es:zate) (SIR)
935 15th Street, N.W.
Wagshington, D.C. 20005 -

An assocletion of real estate brokers specializing in factory and com-
mercial properties, and representatives cf railroads, utilities, financial
institutions, corvorations and industrial development organizations.
Conducts studies of special problezs of industrial development, develop-~
ment of sale-lease back techniques, surveys of plants or site locations
and availability.

Society of Real Estate Appraisers (SREA)
Seven South Dearborm Street
Chicago, Illinois 60603

Frofessional scciety of 18,000 full-time professional appraisers and
others having general need for appraisal information but primarily
employad by real estate and building businesses, savings and loan
associations, life inmsurance compa~ies, commercial and mutual savings
banks, mortgage banking firms and sovernrent agencies. Special chapter
committees prepare cost reports, land valua surveys, market date and
markat trend reports. Publications: Appraisal Briefs, weekly; Appraisal
Tapes, bimonthly; The Real Estate iopraiser, bi=onthly; Directory,

annual; Appraisal Information Sourczes. Also publishes a guide ssries

on appraising apartments, industrial property, and residences.

National Apartment Association (Real Es:zate) (NAA)
1825 K Strest, N.W.
Washington, D.C. 20006

A federation of 70 state and locel associations of managers, investors,
developers, owners and builders of apartrent houses and other rvental
property; direct and affiliated me=bers total 30,000. It conducts a
Certified Apartment Managars Progrim and compiles statistics. Formerly:
National Apartmant Owmers Association.
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ADDENDUM B
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APPENDIX D

CONSUMER RESPONSE TO INTEGRATED COMMUNITY ENERGY SYSTEMS: A PROGNOSIS

D.1 INTRODUCTION

The commercial potential of ICES designs, components, and inctallations
ultimately will be determined by the response of consumers in the housing
market and by public attitudes toward the provision of utility services. A
prognosis of the response to ICES must assume a set of initial premises:

(a) that financing for ICES projects is secured through means

that make them attractive and reliable to investors and to
CONSUmMErs:;

(b) that regulatory and management problems are not a hinderance;
(c) that zoning and building code regulations can be accommodated;
(d) that the construction process proceeds smoothly; and

(e) that the products and services provided through ICES are
competitively priced and in other respects attractive to
potential consumers.

This last premise is perhaps the most important and probably would not
materialize without substantial changes in the price patterns of available
energy sources and until the technologies for alternative utility systems and
housing designe are better developed and widely known. Assuming that these
several conditions can be met, this appendix will attempt to assess the poten-
tial consumer response to ICES by concentrating on the most important charac-
teristics of the systems, by drawing purallels with public attitudes toward
and consumer evaluations of similar developments, and by summarizing the
factors that might hinder the public acceptance of ICES projects.

D.2 CHARACTERISTICS CF ICES PROJECTS

For the purposes of this analyasis, it is necessary to proceed on the
basis of what are presumed to be the most important market-oriented character-
istics of ICES designs and components. These characteristics, in turn, evoke
a series of ressarch queations.

* Pirst, it is likely that any ICES project will involve a relatively
high level of community planning. The concapt of planning in some communities
has becums identified with a very narrow range of regulatory activities
designed to protect property valuss and maintain existing housing patterns.
Thus, in some usages a planned community is little more than one in which
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commercial developments are separated from areas of conventional residential
housing. This form of regulation normally is accomplished through zoning and
the issuance of building permits. ICES projects would involve a much more
sophisticated concept of planning. In addition to a much more highly struc-
tured and interactive physical environment, planning ICES projects probably
would involve social and even political aspects of community living, For
example, the social life of the community might revolve around recreational
facilities held in common. Backyard swimming pools would be discouraged in
favor of larger neighborhood facilities; backyard garden plots might be moved
to designated arzas on the edge of the community, as is common in Europe.
Although this might entail some loss of privacy and independence, the community
facilities could be much more extensive than normally available to individual
families. For example, recreational facilities might be on the order of com-
munity-held country clubs. To plan and administer these community amenities
would probably invoive a community pelitical organization--a participatory
comuunity assoclation with at least some of the functions of a small muniecipal
government, Would this unusual degree of community planning be an attractive
feature to consumers? To whom and to what groups and categories of American

society would this be attractive?

+ Second, a most significant aspect of ICES projects will be the integra-
tion of utilities and services into the Zommunity. The utility systems, re~
gardless of their precise technical components, will be modularized and incor-
porated into the design and daily functioning of the community to a much
higher degree than in cenventional housing patterne, This will involve:

(1) electrical generating facilities within the community enviroiment,

(2) solar collectors or other similar components built into the structures,
and (3) the treatment, disposal, or re-use of waste products by the community.
These integrated utility and community maintenance systems will be shared
(perhaps even owned) by a community corporation. The changes from conventional
utility systems in which individuals independently subscribe to sarvices

from suppliers outside of the community will be subatantial. These factors
bring on two racurring problems: opposition to the location of utility and
waste~disposal facilities close to residential areas, and the capability of
communitien to institutionalize the maintenance of these services.
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* Third, ICES designs can be expected to include relatively high living
densities. Housing demsitles that range from those comparable to conventional
town-house Jevelopments up to those of high-rise apartments traditionally
have been attractive to only certain categories of American society. ICES
projects, based on high-density housing, will face two obstacles to consumer
acceptance, i.e., the continuing lure of suburban lifestyles and the social
conditions that tend to accowmpany high-density living, e.g., higher crime rates,
social 1nstability, and community conflicts. ICES projects must offer an
unusual set of amenities to overcome these factors and to attract housing

consumers.

* Fourth, the attractiveness of ICES projects will be influenced by the
public attitude toward energy conservation. Increased awareness of natural
resource limitations, heightened conceran for the environment, and a renewed
emphasis on an ethic of conservation clearly would make ICES alternatives
more attractive. Higher prices for energy and the ccnstraints imposed by fuel
shortages would affect consumer decisions. The relevant questions are three:

(1) To what degree is there an energy-consciousness within
contemporary Americen society?

(2) To what extent does this consclousness influence American
behaviorial patterns and consumer decisions?

(3) Under what conditions is this awareness of energy consumption
likely to change?

This analysis will attempt to find parallels to the characteristics
of ICES projects within the existing housing market, within consumer research
on housing patterns and preferences, and within certain social science
materials on public attitudes and behavioral patterns. In so doing, the
response of housing consumers to these design options will be projected, the
relevant research questions will be examined, and a number of factors that
may hinder their acceptance will be outlined.

D.3 RESEARCH ON HOUSING DECISION, COMMUNITY ALTERNATIVES, AND CONSUMER
EVALUATIONS
Research sponsored by che Department of Housing and Urban Development
(HUD) on the potential of Modular Integrated Utility Systems (MIUS) was
undertaken by Oak Ridge National Laboratory in 1974'0.1 Although the technical
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and financlal aspects of the ICES project are substantially different, there
are similarities between the MIUS and ICES projects with regard to projected
community characteristics and poteniial consumer responses. The MIUS report,
therefore, 1s a good point at which t» Ut i1 a review of the relevant litera-
ture. This analyvsis will note severa ‘.cainvises in the MIUS rveport, how-

ever, and bring it up to date with more . :ent materials and conclude with a

conflicting assessment of several of the relevant factors.

In exanining the commercial potential of modular integrated utility
systems, the Oak Ridge report assumed that the system will be attractive to
consumers. This assumption was based on questionable evidence, curious rea-
eoning, and a most optimistic reading of several social indicators. The
suggested commerclalization techniques were premised on the condition of
equal availability and even dispersion of MIUS-serviced housing to all cate~
gories of American society. Such a premise contradicts nearly all available
evidence on housing patterns, particularly in highly-planned communities.

As will be examined below, demographic and survey data from highly-planned com~
munities shows a distinct over-representation of relatively high income

groups with above-average educational backgrounds. The poor, the less well
educated, the non=-professional, and minority groups are greatly unrepresented
in proportion to their percentages in the total population. Market projec-
tions based on equal penetration te all demographic categories lead to clearly

unrealistic assessments of the commercial potential of these developments,

To justify these optimistic assessments, the MIUS report assumes that
the philosophy of a highly planned community is a major attraction to con=-
sumers in the housing market. To document this claim, the report c¢ites a
study by Robert B. Zehner which showed that 51% of the residents of the "new
town" of Columbia, Maryland, were attracted by the idea of a planned community,
Columbia, however, is one of the earlieat (undertaken Juring the 1960's), most
publicized, and relatively successful of the new town developments in this
country. Moreover, it is located in the highly atypical Washington, D.C.=-
Baltimore corridor. It is highly unlikely that the devalopment would have
been as well received in other parts of the country. Perhaps a better way
to interpret the Zehner findings would be to say that even in Columbia only
alightly more than half of the residents cited a planned environment as a par-
ticularly attractive feature. Forty=-nine percent mentioned other features,
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such as location and housing costs, as more attractive features of the com—
munity. The same study found that in Reston, Virginia (a similar new town
development in the same area), only 31% responded that planning was the most
attractive feature, The MIUS claim that the phiilosophy of a planned community
is attracrtive to contemporary housing consumers appears to be based on an
overly optimistic interpretation of highly selective and misleading data.
Other evidence presented below will lead to a different assessment of consumer

attitudes in the housing market.

The MIUS report 1s also based on a very optimistic appraisal of public
attitudes and behavior in regard to energy conservation. To qucte the report
(p. 4.10.5): "Informal observation sugrests a positive public attitude toward
conservation." To support this assertion, the report points cut tre decline
in large car sales during the fuel shortage of late 1973, and notes that
the rate of increase in electrical consumption lessened after this period.
Both of these indiéators, however, are very ambiguous. Higher fuel prices,
long lines at gas statlons, and discouraging economic counditions influenced
the temporary decline in large car sales; the decline cannot be ssen as
necessarily an indication of a new comnservation ethic. Similarly, the slowing
down in electrical usage also came during a period of general eco: omic decline
and higher utility rates, and in conjunction with changes in the advertising
strategles of utility companies to discourage increased home copsumption.

The question of an ethic of comservation that 18 capable of changing conven-

tional behavior patterns needs to be more carefully examined.

The MIUS report does cite some important evidence on the public attitudes
toward utilicy services, For example, the dependability of utilities rates
nigh in the public mind, but when utilities introduce any sort of service in-
terruption the consumers' attitudes toward the utility tend to be negative in
all respects, Second, there 1s ofcentimes opposition to the location of
utility components within the vicinity of residential areas. This is partic-
ularly true when there is potential air pollution, noise, or visual obstruc-
tions. Any changes in current utility systems must be able to minimize
these effects to dispel public apprehensiveness. Third, the conventional
public attitude toward utilities is that they are services generated by some
outside organization and then brought into individual homes or apartments.
Utilities generally are not seen as a function of communities, and there is



likely to be initial opposition to the concept of utillity services that are
integrated into communities and maintained through community organizations.
Fourth, great opposftion is expected to independent, modular utility systems
by the large utility companies. This opposition 1is not likely to be overcome
by the desire of the utilities to enhance their public image and to appear
less monopolistic, as is suggested by the MIUS report.

The weaknesres of the MIUS report demonstrate the need for a more com-
prehensive examination of the available literature. Several types of materials
are relevant: research on consumer decisions in the housing market, community
profiies oa planned and less-planned residential developments, studies on
public attitudes regarding energy consumption, and analyses of several

recent, government-sponsored, new community programs.

A study of "Planned Residential Environments" made for tha Department
of Transportation2 found several responses relevant to the commercial intro-
duction of ICES designs. The study surveyed people's overall responses to dif-
ferent degrees of community planning and residents' evaluations of various
features of these planned residentia) enviromnments. Ten communities with
varying degree3 of community planning were chosen. Within these communities
100 to 200 households were selectea randomly; a detalled, hour-long interview
was administered to a predetermined member of these households. Over 1200
interviewa were administered for the study. The communities included Columbia
and Reston as examples of highly planned residential environmente on the per-
iphery of large citiee; two new, highly planned urban area developments; and
one older highly planned suburban area. Communities that were lese planned
aleo were chosen in ecach of these categories for purpoues of comparison.

For example, Radburn, New Jersey, which is a highly planned, older suburban
area was matched with Glen Rock, New Jersey, a less-planned, older suburban
area.

The study showed that the assumption of ecqual attractiveness and even
dispersion of planned communities to all social groups (as was done in the
MIUS report) is nisleading. Highly planned communities tend to have residents
with higher levels of education; wheress communities that are comparable
except for a lower level of planning, have residents with lower aducational
levels. In Columbis and Reston, for example, over 40 percent of married
couples both had bachelor's degrees or morse. In the less-planned, peripheral
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communities of Crofton and Montpeller, New Jersey, these percentages were 14
and 36, respectively. Within the highly planned category of communities, 42
percent of married couples had B.A. degrees; within the moderately planned
communities, the number was 30 percent; within less planned, 18 percent.
Nationwide in 1967, only 15 percent of the heads of households had college

degrees, with an even lower percentage for both husband and wife.

As the study points out, these differences in education level are indi-
cative of other socilal and psychological characteristice of the communities,
characteristics that would influence the attractiveness of these cormunities
to different groups in the sociecty. The higher preference for planned cou-
munities among the more highly educated groups in soclety i1s not simply a
consequence of past residential environments, nor can it be accounted for by
the current economic conditions of the residents. The degree of community
planning does not correlate with the average income of residents, for many
wealthy residential areas have rudimentary community planning. Moreover,
planning is rot widely viewed as an attractive feature of communities, With-
in the ten selected communities, an average of only 12.7 percent mentioned
the concept of a planned community as one of the favorable features of their
reeidential area. This percentage reached a high of 51% in Columbia, with
negligible responses in six of the ten communities.

The implications of these findings for the potential consumer response
to ICES are both positive and negative. Planned communities tend to be parti-
cularly attractive to highly educated people and correspondingly less attrac~
tive to people with less than a college education. Unless this pattern cnanges,
the potential market for future planned communities is limited. Given that
education level often is an iadicator of other social and community charac-
teristics, it should be anticipated that planned community environments terd
to be atypical; that is, unconventional in a variety of respects relative to
dominant Americarn characteristica.3 Residents of more highly planned com-
mw'nities were found to be lower on a scale of status consciousness than those
of comparable income brackets in less-planned communities. It is reasonable
to assume that these atypical residential environments are not equally attrac-
tive to all social groups aud that the concept of a planned community has a
rather limited social appeal.

2

The Lansing study” also examined the residents' community satisfaction
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within different site designs and density levels. A surprising finding was
that among residents of linear single-family, townhouse row construction,
multiple~structure-enclosed and multiple-structure-open townhouses, the type

of construction and site design had no noticeable effect on resident satisfac-
tion. Of the site plans in the study, only single family cul-de-gdc was

rated differently from the overall average. However, housing density influ-
enced the degree nf residents' satisfaction with their community. Satisfac-
tion was noticeably higher in the least dense category (under 2.5 dwellings

per acre), and lower in the neighborhoods of highest density (between 12.5

and 25 dwellings per acre). In areas of 2.5 to 8.49 dwellings per acre, the
density seemed to have little effect on the reported community satisfaction.
Overall. the correlation between density and community ratisfaction was not
particularly strong. Density influencas satisfaction indirectly through a
variety of factors such as privacy in the yard, neighborhood noise leveis, and
the adequacy of outdoor and commmity facilitiea. Given these factors, it is
possible from the consumer standpoint to design a relatively high density
community that is attractive becauvse it meets other criteria. In fact, the
best predictor of community satisfaction was not density, but rather the
extent to which the neighborhood was "well kept up." Other important factors
were the compatibility of neighbors, the social similarity within the ueighbor-~
hood, and the noise level. The best predictors of low levels of commumity satis-
faction were related to a feeling that the dwelling unit was a bad investment, &
lack of neighborhood compatibility, and poor comunity maintenance.

Another, more detailed analysis of public attitudes and consumer de-
cisions relevant to housing and community designs was undertaken by the Center
for Urban and Regional Studies at the University of North Carolina.& The
analysis, titled "The Community Profile Series," and funded under a grant
from the National Seicnce Foundation program for Research Applied to National
Needs, examines the performance of new community developments. It is the most
extensive attempt ever undertaken to use social science survey techniques to
analyze the demographic characteristics and residents' evaluations of new
communities throughout the nation. The findings of <he etudy are relavant to
future projects and to governmental policies on housing development, including
those that involve energy~-conserving designs and components.

The "Community Profile Series" is based on data gathered through exten-
sive probubility sample interviewing in fifteen "new communities" and in a
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control group of thirteen less-plannied communities. The interviews examined
the residents' motivations for moving into these communities and their evalua-
ticns of current and previous neighborhood environments. Residents rated their
homes, neighborhoods, community facilities, and developer. They specified
what types of facilities they wanted most in their communities and indicated
which needed financial support. Data were provided on the income levels,
raclal composition, and housing types within the communities, as well as res-
idents' attitudes toward these. Finally, the interviews sought the overall

appraisal of the communities as places tc live.

The thirteen target communities were chosen through a careful selec-
tion process to be representative of the entire category of new communities.
The basic criteria were: (1) located in continental U.S.; (2) under construc-
tion since 1960; (3) nonspecialized (to exclude resort and retirement com-
munities); (4) planned for an eventual population of at least 20,000;

(5) population of 5,000 of more as of January 1, 1972; and (6) received no
federal assistance under Title VII of the Housing and Urban Development Act

of 1970. From the initial list of communities meeting these criteria, eight
were selected randomly: Elk Grove Village, Illinois; Park Forest, Ohio;

Foster City, California; Laguna Niguel, Californie; North Palm Beach, Florida;
Sharpstown, Texas; Valencia, California; and Westlake Village, California.

Five more target communities were selected on the basis of additional criteria:
Columbla, Maryland (over ten percent black population); Reston, Virginia (out-
standing desig.); Luke Havasu City, Arizona (free-standing); Irvine, Califormia
(projected population of ovezr 150,000); and Park Forest, Illinois (a completely
new community). These 13 target communities were intended to be representative
of all U,S. commmities that met the criteria defined above.

Two more communities were selected for interviewing to assure the
inclusion of housing developments that were participating in the Federal
New Community Program: Jonathan, Minnesota, and Park Forest South, Illinois.
Both of these communities had fewsr than 5,000 recidents in 1972, and there-
fore were not included in tha combined new community profile. Each of the new
comuunities in the sample was paired with a lese-planned control community
that was similar to the target community with respect to age of housing, price
range, housing type, and community location. No other selection criteria
werc used for the thirteen control communities; this maans that this control
group is not intendad to be a scientific sample of less-planned communities.
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Data were gathered using a 90-minute interview with residente selected
on the basis of a clustered probability sampling technique. A total o»f 2,838
interviews was administered to residents of the new communities; 1,321 inter-
views were made among residents of the control communities. Responses from the
13 target communities were weighted according to each community's probability
of being sampled (based on the community population), assuring that the com-
bined figures are closely representative of all new communities in the U.S.,
as defined by the sampling criteria.

The analysis of the data revealed several comparisons between the new
communities and the less-planned control communities which are relevant to
proposals for expansion of planned community development. (See Table D.1).

In terms of demographic characteristics, new communities were shown to have

a hetter racial mix, a slightly different age group composition, higher levels
of education, and more white-collar occupations. Minority groups, especially
Blacks, were greatly underrepresented within the control communities. Although
the new communities had a somewhat better racial mix, the 3.1 percent Blacks
was less than a third of their proportion of American society. Racial balanc-
ing may be a goal in at least some of these planned communities, but it is one
which remains largely unfulfilled. In terms of age, the household heads in
new communities were slightly older than in the control communities. This
finding, in conjunction with the higher percentages of professional and white~-
collar employees, indicates that the new communities tend to be more popular
among well-established, higher-status groups.

The ten percent diiference in residents with a college educatiun, however,
certainly does not allow & distinction to be made between the two categories
of communities in terms of white-collar and blue-collar communities. Both
categorier contain a mixture of occupations and educational backgrounds. The
new communities were slightly less family oriemnted, with a higher percentage
of unmarried adults and married couples without children. The educational and
occupational differences are reflected in the family income comparisons. For
example, the lesas-planned commmities had a higher percentage of housaholds
with incomes of less than §15,000 per year. These differences, however, were
in the range of only two to three percent.

In terms of the residents' motivations for moving to their comunity,
a significantly higher percentage of respondents in the new communities cited
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TABLE D.1

A Comparison of Thirteen New Communities and Thirteen Control Communities

CATEGORY RESPONSES (Percent of Respondents)
13 New 13 Control
Communities Communities

1. WHO LIVES IN THE COMMUNITY?

Race
white 95,7 97.5%
black 3.1 0.6
other 1.1 1.9
Age of Household Head
under 40 49.4 52.7
40-50 32.8 29.7
55 or older 17.7 17.6
Education of Household Head
High School Graduate or Less 27.8 36.6
Some College or College Graduate 48.1 42.9
Graduate or Professional Training 24,1 20.6
Occupation of Household Head
Professional or Managerial 59.2 55.9
Other White Collar 18.9 18.3
Blua Collar 21.9 25.9
Family Income in 1972
Under 510.000 11.7 12.3
$10,000 to $14,999 22,9 25.9
$15,000 to $24,999 46.9 64,5
$§25,000 or more 19.4 17.3
2. REASONS FOR MOVING TO THIS COMMUNITY?
Community Facilities
Health and Madical Facilities 2.0 1.5
Public Schools 15.2 14,7
Recreational Facilities 11.6 6.4
Shopping Facilities 8.6 7.3
Physical Environment
Appearance of Neighborhood 25.9% 26.0
Climate 20.8 23.3
Nearness to Natural Environment 25.7 28.5

Overall Planning of Commumity 22.9 7.1
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TABIE D.1 (Continued)

A Comparison of Thirteen New Communities and Thirteen Control Communities

CATEGORY RESPONSES (Percent of Respondents)
13 New 13 Control
Communities Communities

3. RESIDENTS' RATINGS OF COMMUNITY
FACILITIES (percent: excellent

or good)
Child Play Areas Near Hewme 75.0 €6.3
Health PFacilities and Services 65.3 53.8
Recreational Facilities 76.8 62.3
Schonls 79.0 79.9
Shopping Facilities 66.9 62.5

4. RESIDENTS' OVERALL RATING OF
COMMUNITY (percent: a very good
place to live)

All Residents 51.1 45,8
Single Family Home Residents 51.4 45.5
Townhouse/Rowhouse Residents 60.0 51.5
Apartment Residents 49,2 44.8

Source: Community Profiles - Spring, 1973. New Community Development
Project, Center for Urban and Regional Studies, University of
North Carolina, Chapel Bill, North Carolina.
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community facilities as an attraction. Over 38% of the new community respond=-
ents mentioned medical facilities, school, recreation opportunities, or
shopping areas as a reason for their move into the community; only 29.9% of
the control community respondants replied in similar terms. Similar differ-
ences also were noticeable in the evaluation of the physical environments of
the communities., Slightly higher percentages in the control communities
mentioned neighborhood appearance, climate, and nearness to nature as community
attractions. The greatest contrast, however, came in the respondents' at-
traction to the overall planning of the community. Nearly 23X of the new com-
munity residents mentioned planning as a feature which attracted them to the
community; the comparable figure within the control communities was only 7.1X.

Contrasts between individual new communities and their matched control
comunity were, in some cases, very large and in others inconsistent. For
example, 477 of the respondents in Columbia, Maryland, moved to the area be-
cause they were attracted by the overall planning of the community. The
corresponding figure within the control community paired with Columbia was only
1.6%2. Only 4.1% of the respondents in the new community of Sharpstown, Texas,
wera attracted to the community because of its overall planning; whereas the
figure for its control community respondents was 10.4X. The attractiveness of
comunity planning ranged between the high of 47X and low of 4.1% for new
communities, and between 19.1% and 0.9% for control communities. Because of
these large variances and inconsistencies, the findings are somevhat ambigu-
ous and myst be interpreted carefully. It would seem that planning should be
cited slmost by definition as an attractive feature by residents of a planned

community. -

In general, residents of the new communities rated the community facil-
ities much higher than those in the control communities. Approximately 122
more gave very good ratings for neighborhood play areas, community recreational
facilities, and medical ssrvices. The exceptions to these higher ratings
were for shopping facilities and schools. Residents of the control communities
rated their schools slightly higher, an evaluation that could bs related to
differsnt educational expectations. The dominant contrasts were reflected
in the overall rating of communities. Thres percent more of ths new community
respondents rated their community a very good place to live (59% vs. 55.9%
in the control communities.) The greatest contrast came within the category
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of townhouse and rowhouse residents. Sixty percent of new community reeidents
in this category of housing rated their communities a very good place to live;
whereas only 51.5% of townhouse or rowhouse residents in control communities
gave this response. One possible implication of this finding is that more
highly planned communities are especially suitable for this type of housing
design.

In all categories of services, the new-community residents rated the
performance of their community association significantly lower than did resi-
dents of the control communities, Unfortunately, this does not indicate any-
thing about the operations of these associations directly and may simply be
the result of differing anticipations., Planned community residents would be
likely to have much higher expectations for their neighborhood associations
and to express disappointment when the associations do not meet these expec-
tations. If the concept of the community association is broadened to include
measures of neighborliness, neighborhood participation, and community feeling,
then the new communities rate slightly higher than the control comparisons.
Perhaps these factors help to make residents of the new communities more
receptive to higher density housing. Among new community residents, 69.92
would not oppose the expansion of towmhouses or rowhouses; 71.6% would not
oppose the expansion of garden apartments; and 20.1X would not oppose high
rise apartments, The figures in the control group were 57.8, 61.5, end 17.6

parcent, respectivaly.

Because it is the moat extensive survey research on new communities in
this country, the "Community Profiles Series' cannot be ignored, even though
its diverse findings are not sasy to interprat. The study extensively doc-
unents and analyzes characteristics of new communities. According to the
report, communities that place more emphasis on planning tend to attract higher
percentages of residents with: (1) high levels of education, (2) white collar
employnont, and (3) higher incomes. Minority groups and low-income houssholds
sre underrepresented in both planned and less-planned communities; the degree
of underrepresentation is even more extreme in the latter category. This
indicates that new rommunity dev.lopments are most attractive to certain
catogoriss of the population, and that these housing developments have not
achieved success in promoting social policy goals such as mixed-income or
multi-racial housing.
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The study also shows that there can be no clearcut distinction made
between planned and less-planned communities on the basis of the degree of
satiefaction expressed by the residents. All types of communities received
mixed ratings of approval and disapproval; within the planned communities, there
was often as much variation in the degree of resident satisfaction as between
these and the less planned communities, The level of expressed satisfaction
on all items varied by no more than 15X between the two categories of communi-
ties. These findings point to two underlying factors: (1) that there 1s no
clear, generalizable definition of new communities in this country, and no
comzon conception of what the features or attractions of a planned residential
anviromment are or should be; and (2) that the existing new communities have
not been totelly successful in achieving buth residential satisfaction and
public support. These facts suggest a much more pessimistic assessment of
the commercial potential for projects, based on a philosophy of community
planning, than was assumed in the MIUS report.

To assune that the existing patterns of housing and community develop-
oent in this country are mostly reflections of underlying residential pre-
ferences is more realistic. The residents in both the 13 new communities and
the matched control group rated their communities relatively well and cited
different features of their particulsr community environment as attractive.
The facilities of a wore highly planned community (e.g., health services and
recreational facilities held in common) are rated more highly by residents of
these areas; whereas, privacy, closeness to natura, and the lack of crowding
are more highly valued by residents of less planned areas. In shor%, dif-
ferent degrees of community planning are related to the underlying preferences
of community residents and to different valuss in American society.

This relationship, however, is complex; consumer preferences are thea-
sslves shapad by market factors. Although builders, developers, and policy-
makers are constrained by the existing social and economic contexts, their
decisions and the future patterns of housing and community development are
not deternined solely by current consumer preferences. Consumers also are
constrained and must accept and learn to adapt to the limited set cf housing
alternatives presented to thea by builders, developers, and the effects of public
housing policy. The development of msors highly planned communities, although
constrained by existing residential preferences, can be a factor in changing
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these patterns to the degree that these projects are successfully established.

This analysis shifts the responsibility for the potential commercial
acceptance of more highly planned community divvelopments from the consumers
to the builders, the financers,and the relevant public policies. To assume
the popular appeal of a philosophy of community planning in the face of the
available evidence is to assign the costs of change and acceptance to the
public at large. This assumption is unrealistic and decreases the potential
success of these programs. The ICES program must assume that planned community
development is not particularly popular within the current housing market.
Facing this obatacle, the program must adapt its proposals as much as possible
for more energy-efficient designs and components to existing housing prefer-
ences. To expand its commercial potential the ICES program should work to
accommodate different community types. Evidence that higher living deneities
tend to be more acceptable in more highly planned communities is encouraging.
The ICES proposals should take advantage of this factor to encourage certain
types of community development. However, to increase energy conservation
vithin residential housing while maintaining the existing ouality of life
could involve some changes in current lifestyles. The ICES program should
consider mechanisms for accommodating varying lifestyles to achieve the
greatest degree of program flexibility while maintaining the present quality
of life.

D.4 RESEARCH ON PUBLIC ATTITUDES TOWARD ENERGY CONSERVATION

In addition to revising the assessment of the popularity of planned
communities and the steps necessary to achieve their commercial acceptance,
it is nacessary to re-examine the assumption of a wvidespread ethic of con-
servation which wvas made in the MIUS report. As the report pointed out,
there were numerous indications of a slowing down in the growth of energy
consumption following the fuel shortages of 1973. These trends seea to have
continued in some categories of consumption (e.g., residentisl). Yet the
question remains, should these reductions in the rate of increase in energy
consumption be interpreted as an indication of a growing ethic of energy
conservation? Alternatively, the consumption rate changes could be accounted
for by rising prices, decreasing economic prosperity, fuel shortages, or the
influences of the extensive public relations campaign to conserve energy and
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prevent a national crisis. These alternative explanations can be examined
best by turning to materials from social survey research that examined energy

congerving behavior in scome detail.

During the fuel shortages of 1973 and early 1974, the Continuous Na-
tional Survey (CNS) project of the National Opinion Research Center (NORC)
at the University of Chicago was tabulating monthly surveys of public be-
havior and attitudes on a number of governmental concerns and community ser-
vices, The project, funded by the National Science Foundation, was an at=-
teopt to establish a continuing social survey program that would monitor
attitudinal and behavioral trends and provide timely social science data to
a variety of users. Numerous federal agencies, including the Department of
Transportation, the National Institute of Education, USDA and HUD, partici-
pated in the program, by submitting questione relevant to their programs and
by receiving the survey results. The CNS worked on a four-week interviewinp
cycle using a full national probability sample and NORC's well-developed sur-
vey analysis system. The program went through twelve interviewing cycles
from April, 1973, to May, 1974.

Cycles eight through twelve of the survey contained items designed
to monitor public opinion on the energy shortage and individual energy unge.sa6
One set of questions concerned driving habits and the individual's use of
gasoline, A second set of energy-related questions, more relcvant to this
ICES study,dealt with cnergy consumption in the heating of homes and apart-
ments. The interview responses showed that substantial proportions of the
population had adopted measures to cut back consumption of heating fuels.
In cycles nine and ten (during the winter of the fuel shortage following the
Arab oil embargo), 79% of the national sample reported some type of energy
conservation measures in their places of rasidence. These were, however,
largely temporary measures: 72% reported lovering temperatures in their
house or apartment; 13% reported closing off rooms.

In cycles eight, nine, and ten respondents were asked to compare the
temperature at which they kept their house or apratment in the winter of
1972=73 with that in the winter of 1973-74. Among those able to control the
temperature of their dwelling unit, 61.3% indicated a lower daytime tempera-
ture during 1973=74; 34.9% indicated no change in temporature; and only 13.82
reported s higher temperature. The temperature reductions wvere largely (812)
bstween onue and five degrees. PFor nighttime temperatures, 435.9% reported
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lower household temperatures in 1973-74, and 47.8% reported no change. Overall,
65.67% of the respondents reported lower daytime or nightime household tempa-
tures in 1973-74 than in 1972-73,

Higher fuel costs were an important cause of this fuel-conserving behav-
ior. Unfortunately, there were no data for comparing fuel recuctions with
arca-wide fuel costs, However, the distinction between homecwners znd dwelling
unit renters was significant in this regard. Homeowners use and pay for
heating fuels directly. However, renters often share fuel costs with other
building tenants, are billed indirectly for heat through the rent, or have
no individual control of the temperature within their dwelling unit. These
factors reduce the incentives for adopting fuel-conserving measures, More-
over, renters lack incentives for making energy-conserving capital improve-
ments, It was not surprising, therefore, that renters showed lower rates of
fuel conserving behavior than did owners. More owners than renters had
lowered the temperature of thefr dwellings during the winter of 1973-74.

Over 831 of the owners reported efforts to cut use of heating fuels —- 102
more than renters., Excluding the renters who were unable to control the
temperature of their dwelling, the difference between owners and renters was
still 7Z.

Another way to examine the influence of changing prices is to compare
the differences in conservation measures across fuel types. Fuel oil users
encountered both shortages and the severest price increases. To the extent
that these factors motivated conservation practices, one would expect to find
the highest incidence of erergy-conserving adaptations within this category
of users, and indeed this war the case. The percentage of fuel oil users whe
lowered their hous«hold t-.speratures was significantly higher than that of
the users of other energy sources. Similarly, more fuel oil users reported
attenpts to cut down on fuel consumption. In cycle eight (November 23 to
December 20, 1973) at the height of the offects of the oil embargo, 75% of
the fuel-oil-using houssholds reporting making temperature veductions. Amony
natural gas, propane and slectricity users, who did not face such savere price
fancreases, between 51 und 377 reported temperature reductions. Among cosl
users, only 17% of the houssholds reported reductions. These wide variations
evenad out somevhat during the following months.

These indications that conservation behavior was undertsken in response
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to fuel price increases make the assumption of a largely voluntary conserva-
tion ethic less plausible. The large percentages of respondents who reported
various conservation measures were evidence of an increased awareness of

the limitations of energy resources, and demonstrated the penetration of the
public relations campaign designed to avoid a naticnal fuel crisis. However,
they give n¢ clear indication of a mushrooming ethic of conservation indepen-
dent of these other factors. The evidence shows that the mezsures which were
adopted to congserve energy in households were mostly short-term changes that
~vere easily instituted and could be just as easily reversed. Relatively

few households made changes or investments that were more permanent and that
could be justified only in terms of fuel savings over a nuwmber of years.

Only 6.5% of all homeowners reported adding storm windows or doors; 7.8% re-
ported adding weather stripping or sealer to windows. Less than 5% changed
their home heating equipment. Given these findings, the extent and charac-

teristics of the public's energy consciousness remain uncertain.

The survey also included several questions related to utility systems
and alternative sources of energy. On the question of public attitudes
toward the location of electrical generating facilities, 6l% indicated that
at present there was no such facility within the community area. Sixty-four
percent sald they would oppose the construction of a coal-fired generating
plant within their community area; 33% gave unfavorable responses to the
location of a nuclear plant in their area. In both cases, opposition was
based on health factors and fear of pollution and envirommental deteriora-

tion.

In regard to alternative energy sources, there was strong egupport for
the development of solar technologies. About 407% replied that they would be
willing to invest $900 to $2,000 to heip equip their house nr apartment with
components that could utilize eolar energy for heating and cooling. Another
24% said they would be willing to invest over $2000 for this purpose. Pro-
Jjecting a doubling of their present heating bill over the upcoming year, a
full 43% sald they would be willing to pay $1,000 to $4,000 for solar equip-
ment; 16X sald they would pay over $4,000. Eighty-six percent thought it
would be a good idea to start equipping public bulldings, such as schools,
with solar heating and cooling equipment.

These findings are relevant to the ICES program in several respects.
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The somewhat more pessimistic assessment of the degree and nature of energy
consciocusness in American society than seen in the MIUS report means that
the ICES proposals may not assume immediate public acceptance. Public aware-
ness of energy resources and energy-rclated national concerns have increased
since the 1973 fuel shortage. Yet, it i3 not clear that this public aware-
ness has produced a significant level of long-term changes in behavioral
patterns, Most changes appear to have been in the nature of tenporary be-
havioral adaptations. In liight of tiis evidence, it seems unrealistic to
assume that an expanding ethic of energy conservatlon will be able to mcti-

vate significant changes in the current lifestyles of Americans.

The relatively high levels of opposition to the location of conventional
electrical generating plants within community areas demonstrates the continu-
ing concern over the threats to health, property and neighborhood appearance
posed by these facilities. This same opposition would be faced by modular,
integrated components of ICES projects if they presented the same hazards
and poliution characteristics as conventional systems. Even if ICES designs
and components were accepted by reaidents of the new communities, there
might still be strong opposition from surrounding neighborhoods who would
not gain any of the benefits of the new systems. ICES projects should anti-
cipate community opposition to the integration of utility components and

work to dispel the fear of pollution and health hazards.

The apparently favorable attitudes toward the development and Installa-
tion of solar components are an encourageément to the ICES program. Although
the program may not be based primarily on solar technologies, the projects are
likely to integrate some solar energy components. Moreover, the public
attitudes toward solar energy may be indicative of a willingness to adopt
other new technologies that can be demonstrated to be clean, reliable and
relatively resource efficient. Im brief, public attitudes toward energy
resources and conservation measures do not make the acceptance of ICES designs
and components certain; yet, there is also no evidence to suggest insurmount-
able obstacles among consumers or the public at large. ICES should recognize
the limitations of its appeal and work to overcome potential opposition

in troublesome areas.
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D.5 SUMMARY: FACTORS THAT INFLUENCE CONSUMER RESPONSE 70 INTEGRATED COMMUNITY
ENERGY SYSTEMS

This appendix has examined evidence on consuner evaluations and public
attitudes regarding housing alternatives, community designs, and residential
energy usage. The potential consumer response to ICES designs and components
was analyzed by drawing parallela between these available materials and
certain presumed characteristics of ICES alternatives. An examination of the
projected consumer responses, in turn, was one means of estimating the poten-

tial for ICES commercialization.

The resulting prognosis is noticeably less optimistic than the assess~
ment offered in the Osk Ridge MIUS report of 1974, 1t cannot be assumed
that the philosophy of a planned cormunity is an eminently popular attraction
in today's housing market, that current community designs and utility systems
can be re-arranged without encountering public resistance, or that an ex-

panding ethic of energy conservation will lead American society to embrace

ICES alternatives without hesitation.

This research has uncovered a number of potential factors that might
hinder acceptance of ICES designs and components by consumers in the housing
market. These factors can be briefly restated:

1. The concept of a highly planned community has a limited appeal and
biased diffusion witnin American society. Planned communities tend to be
more attractive to Americans with relatively high levels of education, who
have predominantly white collar employment, and who have much higher than
average incomes, Planned communities appeal to housing consumers who desire
well developed community amenities. Conversely, less-planned communities
tend to attract residents who place higher value on privacy, independence,
and closeness to nature,

2., In general, high residential densities are viewed as an undesirable
characteristic of communities. This is so partly hccause of the common as-
sociation between high densities and other unattractive community features.

To overcome this association, high-density housing developments must incor-
porate an unusual set of amenities. Only the more highly planned communities
appear to be relatively receptive to higher density levels.

3. Consumer decisions in the housing market do not give high priority
to the energy~related components and consumption characsteristics of buildings.
If higher Initial investments are required for more en.rgy-efficient designs
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anid utility systems, these will not be attractive to consumers and lending

agencles who do not calculate usage and lifecycle costs.

4., Unconventional utllity systens and components integrated into

community environments and involving high levels of community interdepen-

dence and organizational interaction could involve adjustments in current life-
styles and public attitudes. The dominant public attitude toward the provi-
sion of utility services is that they should not in any way impinge on com-
munity life, appearance, or convenience, The integration of utility com~
ponents intc communities might include both adjustments in the physical ar-
rangement of neighborhoods and a new set of community-oriented attitudes

toward the provision of necessary services.

5. ICES projects could be opposed by a variety of indirectly affected
community interest groups, as for example, environmentallsts who might severc-
ly question the safety features and the potential for pollution of ICES. Neigh-
boring residential groups who would not share in the benefits of ICES projects,
might oppose construction within the community environment, Federal funds or
guarantees necessary to finance ICES projects might require the implementa-
tion of various social goals, such as mixed-income housing, that could hinder
community acceptance. Opposition in these areas of potential conflict would
diminish the commercial potential of ICES projects. Prolonged and bitter de-
bates in the process of local community review of construction plans would

adversely affect the consumer response.

The conclusion reached in this examination of the relevant materiais
on consumer decisions and public attitudes is that the consumer response to
ICES projects will be neither unhesitating acceptance nor blanket rejection.
There is no basis to assume that American society will enthusiastically em-
brace highly planned community developments and energy-conserving changes in
current lifestyles. However, neither is there any need to assume that
Americans are unwilling to change, that they would reject these alternatives,
or that they are unconcerned with the growing need to conserve energy re~
gources. As pointed out earlier, it is unrealistic to base the expectations
for the ICES program on the public's willingness to undertake completely
voluntary changes in lifeatyles. Encouraging certain incremental changes in
housing patterns and public attitudes must be seen as part of the task of the
program. The ICES program cannot be viewed as one of purely technological
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innovation. It must be seen also as a program for possible social change in
connection with the slow diffusion of new technologies. This means that the
commercial success of the program will be influenced by its ability to
encourage appropriate changes in American society while maintaining the

present quality of life.
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APPENDIX &
A PROCESS FOR MANAGING INSTITUTIONAL FACTORS

E.l INTRODUCTION

The term, "institutional factors', has been adopted as a shorthind:
expression for all possible difficulties of the types nutlined in this uppendix.
It should be acknowledged, however, that institutional characteristics m.gh: be
found that are especially favorable (rather than unfavorable) for the developrent
of energy-conserving communities. Wherever appropriate, these positive factors
should be made part of strategies to enhance the overall prospects for com-
munity projects. What would seem to be useful at this point in the evolution
of the commercialization element is the establishment of a process whereby
institutional factors can be icdentified and strategies for resolving them can
be generated, evaluated, and adopted. The object of this appendix is to sug-
gest such a process.

As our study of institutional factors proceeded, it became apparent
that it could not advance beyond an inferential level without community design
and energy system proposals that ave sufficiently detailed to evoxe polintad
comments from institutional representatives. Unfortunately, in the early
stages of the Community Systems Program, design concepts had not yet been
translated into the kind of specific example communities required. In the
case studies of alternative energy systems for a suburban shopping center,
however, we now aréd approaching the capability of propusing fully detailed,
realistic examplea of the subject communitles for this program. Evaluatiomns
of future case studies should include cuveraze of potentially important insti-
tutional factors. Building on the kind of background studies prepared for the
present project, the process suggested below might be applied for evaluatlons
of institutional factors in case studies and, eventually, for analyeis and
management of factors in actual development projects.

E.2 ORIENTATION

The ultimate goal of the Community Systems Program is to help commun.ties
become more energy conserving. 4 basic assumpticn of the progrem is that
integrated design of the community and its cnergy supply systems can identify
potentiale for energy conse:vation. The copsiruction of energy-conser:ing
communities might be opposed and impeded, however, by existing forces and
instictutions, acting in accordance with their own current objectives and
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decision-making criteria. It will be necessary to understand the reasons for
these possible hindrances and, where appropriate, to develop ways of neutral-
izing or reversing them. Accordingly, a major prngram goal of the commercial-
ization element is to develop a comprehensive plan for dealing with institu-

tional impediments.

It is probably inevitable that a goal of energy conservation, which
has widespread acceptance in principle, will meet with conflicts in implemen-
tatlon. An obvious reason is the multiplicity of societal goals, all of
which are desirable, but which often appear to be difficult to accomplish
simultaneously. Some pairs of goals may be inherently incompatable; while in
other cases, limited resources are at the heart of the apparent conflicts.
Beyond general goal conflicts, however, others arise as a result of implemen-
tation specifics, Differences can arise because of: (1) differing goals or
criteria applied by participants in the decision-making process, (2} contras-
ting scales of reference that might be apriied in judging a project (i.e., the
conflicts between the "greater public good" and the local impacts associated
with a project), and (3) differing levels of awareness of the full implications
of the proposed implementation. In the first instance, various institutional
ageuts have objectives which, if not in actual conflict, are unlikely to be
optimally matched for facilitation the implementation of energy conservation.
Even if the goal of energy conservation were of paramount importance to all
segments of society, developers, public officials, lending institutions, the
building trades, and all others with an interest would each view a specific
proposed policy or community project differently. The community projects
through which the overall public interest in energy conservation is to be
realized in the Community Systems Program are large-scale by developmental
practice standards, but will tend to have primary, non~energy-related impacts
over a relatively restricted local area. The project might seem less attrac-
tive under local evaluation than its energy consequences alone or even a
balance of multiple consequences in a larger segment of society might indi-
cate, Clashes between decision-maker roles and between various scales of
evaluation are common in large=-scale projects. Methods for resolving these
conflicts have been the subject of past research efforts and might be in-
corporated into public practice directed toward energy comservation. In
other cases, difficulties might arise simply be ause the various participants

arc¢ lnadequately informed of the project or its consequences to make ccmpe-
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tent and timely judgements about it. Although every project will have some
uncertainty attending it, every effort should be made: (1) to understand the
project and the institutional environment within which it will be developed,

and (2) to make that information widely available,

It will be necessary to deal with several levels of abstraction as
the commercialization element proceeds., In the study of institutional factors,
in particular, one can imagine at least three levels of investigation. At the
most abstract level, an initial survey of the total institutional environment
for community systems projects is needed to establish a conceptual framework
that will guide further detailed studies and will identify the factor areas
(i.e., institutional sectors) that demand first attention in preparing the
market for community systems., Other appendixes of this report contain the
results of such an initlal examination of the institutional environment. At
a more detailed level of anaiysis, but still preceding real project proposals,
the important institutional sectors previously identified will be examined
more closely to develop and evaluate strategies for overcoming the negative
factors within these sectors. Prototypical community systems projects will
be a prerequisite for evaluating strategies. These strategies will have
been implemented or will be available for implementation at the time specific
demonstration projects are proposed. Evaluations of demonstration proposals
will constitute the most detailed level of analysis of institutional factors
in response to the full range of characteristics of a community systems pro-
ject, In fact, the demonstrations will involve full-fledged development
planning with all the attendent requirements to resolve contending evaluations

of them.

To emcompass activities ranging from initial overviews to the analy-
sis of the institutional context for a specific demonstration project, the
planning process that will be described is general and requires elaboraticn
to meet the needs of different applications. The process diagrammed in Figure
E.l should be adaptable to the varicus uses within the commercialization ele-
ment. Before discussing this process, however, several general concepts be-
hind it will be briefly described.
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E.3 EVALUATION PROCESS CONCEPTS

E.3.1 Cruclal Sector Studies

The term, "cruclal sector studies,' summarizes the examination of

institutional sectors with a goal of developing strategies ~- sats of alter-
native policies and circumstances -- under which the institutional responses are
likely to be more favorable. A basic understanding of what is usually in-
volved in developing large~scale community projects is assumed in any ecx-
amination of institutional factors, and an overview of this development pro-
cess is provided in Appendix 4. The institutional sectors that participate

in the development process are covered in sectilon 2.2.1; it should be clear
that the customary objectives and decision rules within a sector (as repre-
sented, for example, by the lending policies of mortgage banking institutions)
determine the responses that will be evoked by a community systems proposal.
When only general concepts of energy-conserving community systems are known,
the probable responses of well understood organizations can only be suggested,
It might be necessary to augment and/or consolidate available information

about some organizations before even this kind of generalization can be made.
Although these generalizations are imprecise, they are sufficient to: (1) pro-
vide a sense of the institutional factors that might be anticipated, and (2)
perform some initial judgment about their relative importance. The present

study has this kind of initial ranking as its primary objective.

For those institutional sectors, judged to be more crucial in the com-
mercilalization of community systems projects, more intensive examination is
necessary. Organizations within this category will be those whose approval
ls essential for the success of a community systems project, but which

might be in serious doubt under many anticipated circumstances.

E.3.2 Strategy Evaluations

"Strategy evaluations" will be taken here to mean the proposal and
analysis of ways to solve a recognized problem or achieve an agreed upon goal,
The crucial sector studies will form the knowledge base from which it will be
easier to formulate concise problem statements and suggest strategies for
their solution. Many of the evaluation methods and techniques that have been
developed for policy analysialand for impact studies of large-scale development
projects will be useful in community systems evaluations,
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Whether the evaluations are strictly quantitative or use methods
that also explicitly utilize judgement and intuition, it will be nearly impos-
sible to propose and carry out meaningful evaluations of strategies related to
community systems concepts. As mentioned in the previous section, responses
to the concepts are only suggestions of what they might be for concrete pro-
posals. A concise problem statement is predicated on highly probable institu-
tional responses to detailed, realistic proposals. Thus, the evaluations en-
visioned here assume the existence of one or more hypothetical or actual demon-
stration project proposals. 1In other words, it is felt that an in-depth analy-
8ls of imstitutional factors must proceed from an examinatlon of specific

cases.

In the best planning tradition, several alternative strategies should
be nominated for overcoming the problem under investigation. Many potential
strategies will have been turned up in the crucial sector studies, but no
reasonable source of 1ldeas for strategies should be overlooked. A strategy
might involve nothing more than a program of information dissemination. If
the problem is caused by more than poor understanding of the proposal and its
circumstances, however, other strategies, appropriate for the situation, will
be required. Strategies might be made up of public and private policies and
actions. Taxation policies, regulations, and public investments could be
included. Some public strategies, such as large investments in physical facili-
ties and their geographical distribution or environmental policy, might be
more appropriate for the federal government. Land holding, as a public strategy,
and regulation of utilities could fall within state governmental responsibility;
whereas, other strategies, such as land-use regulation, traditionally have been
delegated to local governmen’s. Private strategies with regard to ownership
of the development project, mechanisms to encourage life-cycle costing through
lending criteria, and training programs for construction workers and systems
operators could be considered. Some actions by professional societies, trade
unions, trade organizations, and citizens groupe also could conceivably be
viable strategies. The strategies actually selected for evaluation as solu-
tions to a particular problem might be decided on with the assistance of
experienced practitfoners who are intuitively able to judge which strategies

have the greater chance for success.

Although the logical mode of operation would seem to be the proposal
and evaluation of strategies as solutions to specific problems, the same



analysis procedures would apply if the objective were to rigorously examine a
particular strategy, instead. Then the process would be to construct repre-
sentative test problems and alternative strategy sets vhose effectiveness in
solving the problems and prospects for implementation could be compared with

those of the original strategy.

Evaluation methods basically involve a determination of the impacts
of a strategy and the comparison of those impacts against some standards or
against similar impacts from alternative strategies. At a later stage of the
Community Systems Program, the same evaluation methods could be applied to com—
pire alternative demonstration project proposals. Several categories of
evaluation, related to the effects or impacts of the strategy or project pro-~
posals, exist, Examples in the planning literature related to urban develop-
ment2 include technological and fiscal feasibility, distributional effects,
resource conservation, flexibility under changing conditions, levels of service
and system performance, economic efficiency, spatial and iInstitutional arrange-
ment and operation of metropolitan facility-service systems, and generalized
spatial and social accessibility. Not all of these categories will be equally
appropriate for evaluation of the various proposals, and under some circum-

stances, others may be added to the list.

The methods for carrying out these evaluations can range from approaches
that attempt to quantify all impacts on a common scale (often dollars) to
interactive and participatory approaches that attempt to make explicit the
essential diiferences between contending view points, resolve them to the
degree possible and assess the resulting costs (and benefits) to each affected
group., Cost-benefit, cost-revenue, and cost-effectiveness represent well es-
tablished techniques that stress quantitative analysis of impacts. Quantitative
methods under development seek to evaluate simultaneously alternatives for
several evaluation categories; although these methods have been primarily
applied to traditional land-use planning, adaptation to the evaluation of
strategy and development proposals should be possible, 1In contrast, there is
another body of evaluations that stresses the importance of the process of
defining the problem and seeking its solution with the participation of af-
fected groups. Representative of this latter group are Delphi techniques and

computerized interactive and gaming techniques,

The distinction between quantitative evaluation technigias and more
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broadly defined evaluation processes has been drawn by Hudson, Wachs, and

Schofer in terms of the relative complexity of appropriate applications for each:

"The more clear-cut the nature of the planning probiem
and the narrower the range of impacts to be considered in
plan implementation, the more dominant can be the applica-
tion of techniques. An exampie might be a financial invest-
ment analysis. The more complicated and unstructured the
problem, however, and the greater the disparity among
participants in their perceptions of the system's objectives
and impacts, the more techniques recede in importance, and
become adjuncts to the "process" aspect of evaluation. An
2xample of this might be an organizational development
strategy."

If these comments are interpreted in light of commercialization's "planning
problems" of developing strategies for raducing institutional factors and
evaluating proposals for demonstration projects, it is evident that both
broadly-defined, problem-sharpening evaluation processes and their narrower
adjuncts -— quantitative evaluacion techniques -~ will have a place in the

program.

E.3.3 Strategy Adoption

Whatever the outcume of the strategy evaluations, they can have an
effect on energy consumption in communities only Insofar as they influence
public and private policies and decision-making. From the outset, the Commun-
ity Systems Program has emphasized the importance of an effective transfer of
technology -- be it hardware or ildeas and techniques -- to accomplish its
goal of demonstrable and continuing community energy conservation. The very
exlstence of a commercialization element in the program is evidence of this
concern. Representatives of the groups who ultimately must make the imple-
mentation decisions have participated in all elements of the program as ad-
visors and consultants. The comments here merely relterate the necessity of
maintaining a sensitivity to the problems that user groups will have in assimi-
lating new information and adopting changes. This sensitivity should be a
separate strategy evaluation category -- institutional feasibility =-- which
can be judged most reliably by the user-group representatives. A closely re-
lated item that must be considered throu;hout the program is the choice of
formats and mechanisms for disseminating evaluation results and encouraging

actions toward conservation,
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E.3.4 Community Development

The follow-through of the Community Systems Program might be to pro-
vide continuing services in support of community systems planning and imple-
mentation as an integral part of community development throughout the country,
The kind of analysis of institucional factors and the process for theilr resolu-
tion that are outlined here will be at least an implicit part of the planning

" the objective

for each of these projects, Rather than 'preparing the market,
will then be to gain significant energy conservation under the conditions pre-
senced at a specific site, including the local imstitutional context. Commun-~
ity systems demonstration projects should, therefore, include tests of insti-
tutional impact and conflict management methodologies that would become a

part of the set of technologies that are made available for general applica~
tion. Many of the methods that will have been applied in strategy develop-
ment and evaluation within the commercialization element will also be appli-

cable (and probably are already in use) to local project evaluations.

E.4 GENERALIZED PROCESS

Referring again to Fipgure E.l, we see that it represents a process that
combines Community Systems Project scenarios with knowledge about the institu-
tional sectors having some control over the development process to predict
likely responses to the projects. The more important of these responses are
to be subjected to closer analysis in which a determination is first made
about whether greater availability of information, including that about energy
systems design, energy conserving site planning, energy-sensitive local govern-
mental pnlicies and decislon-making, and organization patterns to reduce finan-
clal risk, cam lessen the anticipated negative impacts. {The emphasis is still
on institutional factors =- the impeding responses. Positive responses should
be noted also and used for strategies to improve the situation.,) It is
agsumed that important factors that are not simply a matter of poor information
may arise from conflicts between some aspect of a project scenario and the
decision-making criteria of the responding organization. If cthe criteria are
not central to the functioning of the organization, it might be relatively casy
to make changes that will benefit the project without interfariny with other
organizational responsibilities. One example 1is in building code enforcement
where the objective of protecting public health and safety can be served
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just as well through performance codes that could be more favorable to enerpy-

related innovations as through the currently wide-spread specification codes.

In a sense, the analysis described is preliminary to the fundamental
problems that represent real conflicts among some organizational responsi-
bilities and the proposed community systems projects. Hopefully, signifi-
cant improvements in community energy use can be achieved without embarking
on a program to examine the possibilities for organizational and policy
changes that are implied by the column of activities indicated on the right
slde of Figure E.1. The steps of strategy development and evaluation included
in that column also will be part of any effort in information dissemination or
discovering ways of accommodating community systems projects within current
organization decision-making. For those projects that do not allow simpler
solutions, choices must be made between changing the projects or some cur-
rently operating objectives, These political choices will require extensive
use of the participatory evaluation processes. Until appreciably more examina-
tion of realistic community systems scenarios has been accomplished, it Is im-

possible to predict whether these choices will have to be made,
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