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PREFACE

This report describes the results of an investigation of possible social effects of enacting
nine proposed national-level policy initiatives to accelerate development and use of solar
energy. This study is part of the Technology Assessment of Solar Energy Systems (TASE)
project supported by the U.S. Department of Energy, Technology Assessments Division,
Assistant Secretary for Environment. The purpose of this study was to identify the gen-
eral, salient social effects of enactment of national-level poliey initiatives to achieve
the goal of 20% solar. energy use in the United States by the turn of the century. The
objective of the TASE project is to determine the range of potential consequences to the
total human environment from w1despread use of solar energy technologies in achieving
the national goal.

We wish to thank those staff persons at the Solar Energy Research Institute (SERI) who
gave generously of their time to review various drafts of the final report. Special thanks
are in order for Ron Ritschard and Ken. Haven, Energy and Environment Division,
Lawrence Berkeley Laboratory, and Greg D'Alessio, Project Manager, Technology
Assessment Division, U.S. Department of Energy, far their constructive criticisms and
suggestions for improvements in the structure and content of the report. It was prepared
by SERI under Task No. 5642.10 for the U.S. Department of Energy.

Approved for

SOLAR ENERGY RESEARCH INSTITUTE
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)
Jon M. Veigel, Manager >
Planning, Applications, and-Impacts Division
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SUMMARY

This investigation is part of the Technology Assessment of Solar Energy Systems (TASE)
project supported by the U.S. Department of Energy, Assistant Secretary for Environ-
ment, Technology Assessments Division. The objective of the investigation was to iden-
tify important social effects likely to occur if national-level public policy initiatives
-were enacted to achieve the goal of 15% to 20% solar energy use in the United States by
the year 2000. The national-level scope of the study required investigation of only gen-
eral and salient likely effects of each policy initiative. The investigators looked for
effects such as changes in the structure or functioning of society or its components that
occurred in conjunction with the enactment of a proposed initiative. The value of this
study is that it demonstrates that social effects can be identified with poliey initiatives
regardless of whether those proposals have been made or are planned for the future.

A wide range of federal programs that could inerease solar energy use in the nation were
grouped into three programmatic options representing three distinet levels of govern-
ment support. The base-case option would continue existing programs but make them
more effective. The practical case would expand current federal support with selected
programs designed to achieve specific cost-effective objectives, and the high-priority
option would substantially increase federal support through a variety of programs to
achieve the national goal of accelerated use of solar energy. The practical case was cho-
sen because of its potential to become the feasible course of government action. This
‘level of government support suggested investigation of the nine proposed policy initia-
tives introduced in the 96th Congress. The initiatives are designed to encourage the use
of solar energy in these end-use sectors: residential/commercial buildings, industry, util-
ities, and government. The identification of the likely social impacts of each initiative is
presented by end-use sector in See. 5.0.

The process of identifying likely social impacts of proposed policy initiatives presented
two challenging methodological problems. First, although the growth in social impact
studies continues to be rapid, only a few have been done of solar energy technologies
(Cambel, et al., 1978; Duffey-Armstrong, 1979; Milne, et al., 1979). These studies and
those done of conventional energy resource and technology development, such as mineral
extraction and power plant siting, were perused for social impact information. The
search resulted in a list of known impacts of energy technology development applicable
to the development of solar energy technologies. This list was organized into 14 cate-
gories of impacts (e.g., social acceptance) by the conceptual similarity exhibited among
impacts. These categories and their impacts are presented in Sec. 4.0 and in Table 4-1.
This background social impaet information became the raw data of known impacts and
served as the basis for investigating the likely impacts of each proposed policy initiative.

A second methodological challenge was to associate information about known social
impacts with the set of proposed national-level policy initiatives. This invoked the set of
critical problems in social impact assessment presented in Sec. 2.0. In addition, the
scope of the study required an identification of impacts rather than an assessment
because the likely social effects of each proposed initiative were unknown. Furthermore,
because society comprises individuals, groups, organizations, and communities, the
effects of each initiative would be spread across society affecting one, some, or all
social elements. For example, one impact of the proposed initiative for a 30% invest-
ment tax credit for solar process heat equipment is that it reduces barriers to social
acceptance of the technology in the industrial and agricultural end-use sectors. The
challenge was to identify the level of social impacting of each initiative because each
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proposed initiative had intended as well as unintended or second-order social impacts. To
identify the likely social impacts, each initiative was studied independently by system-
atically perusing the categories for salient effects. Primary and secondary impacts were
- specified, and those impacts affecting more than one element of society were presented
for each impacted element. The results of the investigation are presented in Sec. 5.0.

A fundamental research question around which there was much controversy and discus-
sion among the sponsors and investigators was, "On whom would each of these proposed
initiatives really have an effect?" Section 6.0 demonstrates the importance of focusing
studies of social effects on an identifiable component of society. The case application
with social groups constituting the residential rental market demonstrates that more -
precise and salient impacts can be specified by focusing on identifiable groups. For
example, an impact of a proposed tax credit for leased solar equipment is that it reduces
financial risk as a barrier to social acceptance of solar technologies for building owners
but not for builders or tenants of residential rental property. Focusing the investigation
on identifiable groups results in more realistic, accurate, and specific social impact
information. It shows clearly who is impacted, how, and to what extent.

In sum, this study report provides the TASE project, DOE, and other readers with general
social impact information about the variety of ways in which the American people could
be affected by enactment of the proposed public policy initiatives. It identifies the
effects of each initiative on individuals, groups, organizations, communities, and society
as a whole. In addition, it provides a framework for organizing a myriad of impact
information into a set of conceptually exclusive impact categories. It illustrates that
social impacts means effects on people as individuals, groups, organizations, and com-
munities as well as on the infrastructure of society. Finally, it demonstrates the impor-
tance of specifying an audience of impaet by means of a case example from the residen-
tial rental market.

vi
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SECTION 1.0
INTRODUCTION

1.1 THE TASE PROJECT

This investigation is part of the Technology Assessment of Solar Energy Systems (TASE)
" project supported by the U.S. Department of Energy (DOE), Technology Assessments
Division/Office of Technology Impacts, Assistant Secretary for Environment. The pri-
mary objective of the TASE project is to determine the range of potential consequences
to the environment and to public health and safety resulting from widespread implemen-
tation of major solar resource technologies in accordance with the national goal set by
President Carter for the year 2000. The results of the project are intended to assist DOE
policy makers in determining the optimum course for solar energy deployment consider-
ing public benefits and environmental and socioeconomie impacts.

The importance of a new technology to society is that it alters existing patterns of
human behavior and choice. The new patterns of behavior and choice that are estab-
lished impact society unevenly; some social groups gain advantages at costs to others.
Technology, therefore, contributes to and is part of social group interaction and forma-
tion. As a consequence, it is appropriate that technology assessment include social anal-
ysis (Freeman, 1974).

The process of selecting energy technologies for inclusion in the mix of energy-producing
systems for our society involves more than technological choices. Of equal importance
are interdependent social, political, and economic choices. By themselves, technological
choices of energy systems cannot adequately inform society about the range of impacts
associated with those choices. As a consequence, the choice of energy technologies is
enlightened by information acquired through both technological and social assessments.
This study adds essential and important information about likely social, political, and
economic effects of proposed policy initiatives to the technology assessment of solar
energy. The findings presented here can assist DOE in determining both the preferred
. course for solar energy development and its contribution to the future mix of energy-
producing systems for our society.

1.2 PURPOSE OF THE STUDY

The purpose of this study was to identify the general, salient social effects likely to
occur if national-level public policy initiatives were enacted to achieve the goal of 20%
solar energy use in the United States by the year 2000. Nine federal policy initiatives
were selected for investigation from the broad set of proposals introduced in the 96th
Congress. A wide range of likely social effects were identified for each of the selected
poliey initiatives. In this study, a social impact refers to a change in the structure or
functioning of society that occurs in conjunction with a policy initiative. The national
scope of the study required an investigation rather than an assessment of social impaects.

This study report provides the TASE project, DOE, and other readers with general social
impacts information about the variety of ways in which the American people could be
affected by cnactment of the proposed public policy initiatives. It identifies the effects
of each initiative on individuals, groups, organizations, communities, and society as a
whole. In addition, it provides a framework for organizing a myriad of impact informa-
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tion into a set of categories of social impaets. And, it illustrates the importance of
specifying an audience of impact by means of a case application from the residential ren-
tal market.

1.3 RECOMMENDED ACTIONS

The following set of recommended actions for DOE flows out of the investigation of
social impacts likely to occur in conjunction with enactment of each of the proposed pol-
icy initiatives. In addition, these recommendations will assist DOE in fulfilling the
Domestic Policy Council recommendation that the Federal Government take effective
action to accelerate use of solar energy. Because each of the nine proposed policy initia-
tives was unique and distinct from the others, the initiatives were studied indepen-
dently. The uniqueness of each initiative made aggregation of impact findings across Ui
set of initiatives invalid.- As a consequence, the study offers recommendations for effec~
tive aetion for each policy initiative. These recommendations are presented below with
brief statements of their attendant posmve social effects, The basis for ench recom-
mendation is presented with its poliey initiative in See. 5.0.

Six categories of recommendations are presented to help DOE participate in implement-
ing the proposed policy initiatives to accelerate solar energy use. Within each category,
areas of recommendation are bulleted and are followed by specific recommendations and
the likely social effect of the recommended action.

1.3.1 Utilities
e Rural Electric Administration (REA) Loun Program

It is recommended that DOE assist in setting guidelines for a loan program, both
in establishing the appropriate level of loan subsidy and in developing a loan
application evaluation format, and to contribute funding to the REA Loan
Program. :

Social Effect: This action would imply that higher subsidies would be available,
making solar energy technologies accessible to a larger range of rural income
~ groups.

e Water and Power Resources Service and U.S. Army Corps of Engineers Expansion
"Plans

It is recommended that DOE provide technical assistance to the two agencies
whose focus has been centralized power generation.

Social Effect: This would help each agency develop plans for renewable energy
power generation at the sites of existing power generation.

1.3.2 Federal Buildings

o Office of Management aﬁd Budget

It is recommended that DOE provide technical assistance to evaluate the cost-
effectiveness of proposed solar installations for federal buildings.

2
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e Other Agencies of the Federal Government

The recommendation is that DOE provide technical assistance to federal agen-
cies that are designing solar applications for specific buildings, whether new or
retrofit. : '

Social Effect: - This action would serve to demonstrate to state and local gov-
ernment the effectiveness of solar water and space heating’ systems as supple—
ments and alternatives to conventional systems.

1.3.3 Consumer Protectim

e Testing and Certification Program

It is recommended that DOE extend cooperative efforts with the National Bureau
of Standards to set standards for solar product testing and certification and to
establish procedures to analyze financial needs of small solar businesses before
they would be required to initiate the equipment certification process.

Social Effect: This action would reduce the time delays in equipment certifica-
-tion and establish procedures to safeguard financially tight small businesses from
delays that may be detrimental to business viability.

e Standardized Product Information

Two recommendations are made: (1) that DOE assist the Consumer Product
Saf ety Commission in establishing uniform safety standards for solar equipment
used in residential buildings and (2) that DOE cooperate with the Occupational
Safety and Health Administration (OSHA) in establishing uniform safety stan-
dards for solar equipment used in commercial and industrial buildings. _

Social Effect: These actions would extend .consumer confidence in and foster
acceptance of solar equipment. Additionally, safety standards would protect and
ensure the viability of theindustry's small businesses.

. @ Warranty Insurance Program
It appears that private insurers have the capacity to insure warranties.

Social Effect: A federal warranty insurance program may immediately increase
the cost of solar equipment to consumers.

1.3.4 Financial Assistance for Solsr Energy

"® Solar Development Bank

It is recommended that DOE provide technical assistance to the agency that
- administers the Bank and contribute to the Bank's initial-capital.

Social Effect: The Bank would create incentives for financial institutions to
establish solar loan programs and would extend access to solar equipment to a
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wider range of income groups. Indirectly, the Bank creates business and jobs in
the solar industry. :

e HUD Housing Assistance Programs

Low-Income Loan Program: It is recommended that DOE provide both technical
assistance and funds for ‘a loan program so that low-income individuals may pur-
chase solar energy equipment.

Social Effect: Loans to low-income people would reduce the proportion of their
incomes expended for energy and would contribute to neighborhood stabilization
by reducing building abandonment by tenants and landlords.

Solar Public Hausing: Tt is recommended that DOE assist HUD with solar enorgy
system evaluation procedures and the design of prototype solar applications for
new public housing.

Social Effect: This action would expedite the incorporation of solar energy sys-
tems in new public housing.

e Department of Labor

It is recommended that DOE help to establish vocational training programs in
solar-related trades by providing technical assistance for solar energy
technologies.

Social Effect: The result would be workers trained specifically to install solar
cquipment.

1.3.5 Tax Credits
e Tax credit for energy-efficient construction

It is recommended that DOE cooperate with the National Bureau of Standards to
establish building performance standards for passive solar eonstruetion.

Social Effect: This action would ensure the energy efficiency of passive solar
buildings.

e Tax credit to solar equipment leasing companies

It is recommended that DOE cooperate with the Internal Revenue Service to
establish a level of tax credit.

Social Effect: This action would encourage the use of solar energy in owner-
occupied and rental property. A substantial barrier to using leased solar equip-~
ment on rental property exists in tenant-landlord relations.

e Expanded investment tax credit for 1ndustr1a1 and agricultural process heat
. equipment

It is recommended that DOE assist the Internal Revenue Service in establishing
eligibility criteria for an expanded investment tax credit.

4
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Social Effect: This action would encourage industrial and agricultural financiers
to fund solar process heat systems.

1.3.6 State Energy Management Planning

® Requirements that states develop energy management plans

It is recommended that DOE provide technical assistance to states in energy
planning and make funds available to states for developing energy management
plans.

Social Effect: This action would ensure state-level energy planning, increase
participation in energy planning by utilities and the energy industry, and expand
public knowledge of the actors in and process of state energy planning. However,
the majority of states will require substantial time and financial resources to
develop energy plans, possibly delaying or terminating local energy activities in
those states. Requiring state energy management plans for federal funding could
seriously constrain local energy planning and projects.

In summary, the status of DOE as the lead agency for energy-related issues and actions
at the federal level implies that the Department must undertake those actions and initi-
ate appropriate cooperative activities with other federal agencies to ensure optimum
deployment and use of solar energy within the Federal Government and society.

1.4 ORGANIZATION OF THE REPORT

In the following sections of this report the important components of the investigation are .
elaborated. Section 2.0 defines social impact assessment, discusses critical problems in
the assessment process, and presents assessment strategies and techniques. -Section 3.0
describes the approach used to identify likely general social impacts of each of the pro-
posed policy initiatives and to specify the level of social impact associated with each.
Section 4.0 defines social impacts, discusses categorizing impacts, and presents 14 cate-
gories of social impaets. The identification of social impacts of energy development and
the categorization of them were important initial tasks in this study. In Seec. 5.0, the
proposed policy initiatives are presented with the impacts likely to occur in conjunc.tion
with each initiative. Likely impacts are presented by both the level of social impact and
the solar energy technology associated with the impact. Section 6.0 presents a case
application of the impacts identification strategy developed in this study in the context
of the residential rental housing market. A conecluding section summarizes major find-
ings and specific implications for additional research of the social effects of solar energy
development,
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SECTION 2.0
SOCIAL IMPACT ASSESSMENT

2.1 INTRODUCTION

In this section, social impact assessment (SIA) is defined. In addition, critical problems
associated with each component of social impact assessment are discussed and various
social impact assessment strategies and techniques are introduced. Three critical dis-
tinctions among social impact assessments of decentralized solar energy projects and
conventional energy projects are discussed. These distinetions highlight the need for
modified approaches to social impact assessment if assessments of solar energy projects
are to be meaningful to decision makers.

2.2 DEFINING SOCIAL IMPACT ASSESSMENT

Policies, programs, and projects* have certain effects on natural and human environ-
ments. Some effects on people may be positive (e.g., employment, enhanced quality of
life) or negative (e.g., loss of income, impairment of physical health due to air pollu-
tion). Similarly, project effects may be unintended (e.g., alienation) or intended (e.g.,

- increased municipal revenues). The purpose of social impact assessment is to identify
and analyze the significant social impacts expected to accrue from projects.

Social impact assessments do not always provide answers to pressing social impact prob-
lems. The value of SIAs, in fact, is that they raise questions and provide relevant social
impact information to decision makers. As a tool to help planners and decision makers
better understand the consequences of projects, a SIA contributes to the formulation of
policies that maximize beneficial and minimize adverse impacts on human beings.

2.3 CRITICAL PROBLEMS IN SOCIAL IMPACT ASSESSMENT

Social impact assessment is a relatively new endeavor. Although significant advances
have been made during the last 10 years, social impact assessment still faces many crit-
ical problems. The fundamental source of these problems is that the context within
which social impact assessment is conducted is extremely complex. There is no single
model that can explain or predict the complex interaction of social factors and social
impacts. ‘In part, this has resulted in a tendency for most social impact assessments to
be atheoretical (Gouldner, 1970). The complexity of the social contexts of projects will
remain constant, but the development of theory and the building of models relevant to
social impact assessment will improve as SIA matures.

Two types of social impact assessments are being condueted: "social impact research" of
completed or ongoing projects and "social impact forecasts" for proposed projects (Olsen
and Merwin, 1977).** The difference between social impact research and forecasts is

*Projects refers to projects, programs, or policies that are the source of social impacts.

*#"Forecasts" as used here are not limited to demographic trend extrapolations; rather,
they include an array of SIA techniques and types of analysis.
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that forecasts investigate likely future impacts. Except for the component of prediction,
both types of assessment perform the following research functions:

Describe the initial conditions of an impact situation

Define and identify social impaets, impact groups, and impact areas

Predict the social impacts of projects (this component is unique to forecasts)
Measure impacts

Evaluate impacts and projects

Each of these assessment components has inherent problems, In this section, some of
these problems are discussed.

2.3.1 Describing Initial Conditions

The description of initial conditions of an impact situation provides baseline social data
from which changes resulting from projects can be measured. As such, "it constitutes a
'before' measure of social conditions—before the effects of planned intervention are felt
by impacted individuals, organizations, institutions and communities" (Finsterbusch and
Wolf, 1977, p. 153).

Several problems are associated with describing the initial context. One problem
involves specification of those factors relevant to the interaction between the project
and the social context. Another problem involves discrimination between changes due to
the 1mpacts of the project and those due to the dynamics of the social context. In
assessing the Impaets of completed or ongoing projects, the description of initial condi-
tions usually depends on the availability, reliability, and validity of secondary data.
Thus, the ability to discriminate between changes due to project impacts and those due
to the dynamies of the context will be constrained by the quality of secondary data.
Successful discrimination between types of change is also a function of the ability to
identify relevant factors for comparison for proposed projects; however, identification of
relevant factors is less of a problem because of opportunities to design assessment strat-
egies and collect primary data prior to project implementation.

2.3.2 Defining and Identifying Social Impacts*

There is no established, standard definition of social impacts. Generally, however, social
impacts "refer to all changes in the structure and functioning of [society] that ocecur in
conjunction with [a project]” (Olsen and Merwin, 1977, p. 44). Social impacts, however,
include changes as well as the phenomena that undergo changes. For example, social
impacts related to changes in consumer behavior such as increased adoption of solar
energy technologies include exposure to the manifestations of increased solar energy
adoptlon (i.e., more solar energy systems purchased and installed) as well as the changes
in attitudes and behaviors of those adopting solar energy (i.e., modifications in lifestyles
and satisfaction with solar energy systems). The fact that social impacts can be seen as

*The extent of knowledge of social effects determines whether the problem is one of iden~
tifying impacts that one knows about or defining the effects one would expect to find
upon investigation.
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changes and the phenomena that experience changes is but one of the dim ensions of com-
plexity surrounding impact identification.

Another problem involves discriminating between project impacts and changes that occur
whether or not a project takes place. "With" and "without" project scenarios are useful
in identifying these different types and degrees of social change. A related problem is
that social impacts not only result from a project, but also can—and usually do—ocecur in
conjunction with, and interact with, a project. As a consequence, interactions between
impacts and prOJects and interactions among impacts can produce second-order and
third-order impacts.

The identification of social impacts related to a project is further complicated by the
fact that they tend to be both dynamic and complex. Social impacts are dynamiec in that
they involve, among other elements, social change. They are complex for three rea-
sons. First, the level of impact tends to be multiple rather than singular. Rarely is a
community affected by a project without social groups and individuals within the com-
munity also being affected. Since the type and degree of impact will vary by social level
of impact, impact identification becomes complex. Another reason impact identification
is complex is that there are many different types of impacts (e.g., beneficial or adverse,
primary or secondary, intended or unintended, immediate or latent, of short or long dura-
tion). ' Finally, impact identification is complex because impacts occur in numerous areas
of society (e.g., impacts on infrastructure, attitudes, behavior, and process). Impacts can
include demands placed on human services (e.g., health care), on people's perceptions
(e.g., the relative merits of a project), on behavior (e.g., people's adoption of a new tech-
nology), and on process (e.g., the way in which communities choose to become involved in
decisions made about their energy futures).

2.3.3 Predicting Impacts

The problems of predicting impacts are unique to social impact forecasts and are not
encountered in impact research. There are three basic problems. First, as noted, the
social environment is dynamic rather than static. Second, the social environment is not
governed by timeless laws. The laws governing people in society change as people and
society change. Third, predictions attempt to anticipate the future state of society in
the absence of empirical data about the future. In sum, impact predictions are heavily
dependent on intuitive judgment (Helmer, 1977).

In addition to these fundamental problems, others emanate from the fact that few SIAs
have been performed and the range of investigations has been diverse—from highway sit-
ings and water resource development to power plant sitings and mineral extraction. As a
result, many social impacts remain unidentified at present (Duhl, 1967). Moreover,
impacts generally have been identified through investigations of likely social impacts,
rather than through the testing of theory (Shields, 1977). Thus, although findings lack
explanatory and predictive power, decision makers utilize these findings in important
decisions about proposed projects with future social effects.

Predicting social impacts is further complicated by their very nature. One problem
arises because of their dynamic nature. While some immediate impacts may be predicted
with relative certainty, how they will change over time is difficult to assess. A second
problem involves the creation of new, second-order impacts through the interaction of
initial impacts with the project, For example, because of public complaints to a local
utility about infrasound generated by a nearby large wind energy conversion system
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(WECS), the project was affected and the schedule of operation of the WECS changed. In
turn, the change in operating schedule may have created another social impact if resi-
dents in the vicinity conceive of the WECS as incapable of operating without producing
infrasound. The cumulative social effect of these two impacts may be a belief that
WECS cannot generate power in an environmentally and socially acceptable manner.
Public acceptance of WECS may affect the local utility's decision about whether to adopt
the technology for power generation. In sum, predicting second-order impacts is as
essential to social impact assessment as is predicting first-order impacts. Moreover,
because of the complex nature of the social context of a project, SIAs can best help to
predict the social context through estimation of the interactions of possible social
impaects.

2.3.4 Measuring Impacts

Impacts must be measured after they are identified. It is not enough to observe that
some impacts are severe and others are not, nor is it appropriate to merely speculate
about the future. To assess the social impacts of a project, their range, rates, intensity,
duration, and frequency must be measured.

There are numerous problems associated with the measurement of impacts. Although
some social phenomena are easily deseribed and measured, many have not lent them-
selves to quantitative analysis. To date, most SIAs have been dominated by quantitative
economic measures (e.g., measures compatible with some type of cost-benefit analysis).
Some social phenomena can be discussed in quantitative or economic terms, or both. For
example, community growth can be measured by rate of population growth and popula-
tion density. However, most phenomena of interest in an assessment of impacts on soci-
ety are not economic and cannot be measured quantitatively. Specifically, projects
affect lifestyles, attitudes, and quality of life. For example, impacts on one component
of quality of life, "ecommunity cohesion," might be approached through descriptive mea-
sures such as individual perceptions of access to the energy decision-making process,
social groups' perceptions of access to power, and social groups' perceptions of inereases
or decreases in consensual decision making. Because community cohesion involves vari-
ables more effectively measured in descriptive terms, energy decision makers ought not
to expect to measure community cohesion in the same way ecologists measure tons of
pollutants in the atmosphere from a particular industry or energy facility. Instead, a
variety of qualitative and descriptive measures are appropriate and will produce a more
meaningful social impact assessment.

Another problem in measuring impacts stems from the nature of change in social phe-
nomena. Measuring impacts involves estimating variables of change. Two of the vari-
ables to which impact measurement must be sensitive are the rate of change and the
duration of change. Some changes may occur rapidly; some, gradually; sovime, consis-
tently; some, erratically. Some changes are of short duration and some are permanent.
Examples of the way in which the rate and duration of change affects these impacts can
be drawn from the nuclear reactor accident at Three Mile Island. The accident produced
rapid and widespread confusion about possible danger to life or health among the resi-
dents of Harrisburg. Some of the confusion was removed when residents were permitted
to return to their homes, but confusion continues about the threat to safety of radio-
active gas and water. The extent of confusion has diminished, but the confusion
endures. People are still uncertain about the safety of the plant. Impact measurement,
then, to be valid and meaningful, must be sensitive to the variables of change in specific
impacts.

10
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A final problem presented by the existence of many types and degrees of impaects and
impaet groups requires the development of criteria by which comparisons of impacts may
be made. If the impacts of a project are not distributed equally throughout a community,
how will increased noise in one neighborhood be compared with increased employment for
specific social groups (e.g., those in the construction trades)? The crucial problem in

.SIAs is the way in which dissimilar impacts are "weighted" or compared with one ‘

another. The approaches to this problem in each SIA will affect the way different
impacts can be measured. In short, the crucial question is, "Who decides what is 1mpor—
tant when social groups are 1mpacted differently?" (Wolf, 1974).

2.3.5 Evaluating Impacts and Projects

The final component of SIA involves evaluation of impacts and of the projects. The
essential problem in evaluation is the problem of social equity: who decides the relative
"goodness" of one project over the next? Moreover, how is that decision reached? Pro-
cedurally, evaluation must allow for diverse and often conflicting interests among impact
groups. How can evaluations permit the widest possible participation and result in deci-
sions that affect many social groups as equitably as possible? These questions frame the
critical problems of the evaluation component of social impact assessment.

Often, conflict is regulated in assessment through the mechanism of controlled partici-
pation. Sponsoring agencies believe that public involvement in the assessment process
will ensure participation of impact groups. Despite such public participation, others
usually make the final decisions about the implications of a social impact assessment. As
‘a result, conflict regulated through public participation mechanisms often reappears to
plague decision makers as projects are about to be developed; programs, implemented; or
policies, enacted. Such conflict is the outcome of disparate perceptions of social
inequity. Confliet over social equity concerns can be mitigated by extending public par-
ticipation throughout the decision-making process.

In conclusion, decision makers in the past have been shortsighted in their assessments of
the impacts of energy technologies. Long-term, unanticipated, and unintended impacts
have not been included. One approach that minimizes some of these problems involves
life-cycle assessments. Life-cycle assessment refers to longitudinal investigations over
the life of a project. Thinking in terms of the life cycle of a project reveals a more
meaningful and comprehensive assessment oon-making process.

2.4 ASSESSMENT STRATEGIES AND TECHNIQUES

A variety of strategies and techniques have been used in social impact assessments. In
part, that variety reflects the diversity in the projects assessed and the research orienta-
tions of the assessors.:

As investigative tools, technology assessment and social assessment are equally scierice
and art, in that they incorporate scientific principles of inquiry and the art of
anticipating the future. Value judgments are part of human decision making. But, future
value changes cannot be predicted. Unless technology and social assessments are
acknowledged as arts of anticipation, decision makers will tend to reify their conclusions
and to have erroneous expectations (Vlachos, 1977; Wolf, 1974).

11
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The various SIA strategies and techniques can be organized in two ways. One approach is
to organize strategies and techniques by type of investigation; a second approach is to
.organize them by the research function they perform. Table 2-1 presents a general list

. of strategies and techniques.* Strategies and techniques can be organized first by type
of assessment. Generally, social impact research uses descriptive techniques, and social
forecasts use both descriptive and -predictive techniques. The techniques listed in
Table 2-1 apply to forecasts. Those that are primarily descriptive (e.g., checklists,
matrices, IMPASSE, dialectical scanning, Delbecq technique, Delphi, project comparisons
technique, and social profiling) apply to social impact research. Similarily, some
research strategies are useful in social impact research and forecasts (e.g., cross-impact
analysis, input-output analysis, survey research methods) whereas others are appropriate
only for forecasts (e.g., social forecasting, simulation).

Table 2-1. TECHNIQUES, TYPES OF ANALYSIS, AND RESEARCH
METHODOLOGIES EMPLOYED IN SIAs

Techniques Types of Analysis Research Methodologies
Checklists and Matrices Cost~Benefit Observational
IMPASSE , Cost-Effectiveness Demographic
Dialectical Scanning Input-Output Matrix
Delbecq Technique Sensitivity Ethnographic
Delphi Institutional Archival Research
Scenarios Social Network Social Indicators
Surveys +Trend Impact Monitoring
Simulation~-Modeling Multivariate Computer Matrix
Project Comparisons Techniques Risk Social Forecasting
Social Profiling Value Social Graphies
Projcetion Causal Modeling . Evaluation=Reseurch

Simulation-Modeling Psychological Assessment
: Survey Research
Ethnomethodology

The second way to organize SIA strategies and techniques involves categarizing them
according to their function in an assessment. For example, is a strategy or technique
used for the purpose of research design (e.g., field experiment, survey), data gathering
(e.g., observation), or analysis (e.g., multivariate analysis)? The selection of strategies
and techniques for an assessment depends upon their compatibility with one another. In
light of the complexity of the social context of SIAs, assessments incorporating numer-
ous, complementary strategies and techniques produce the most meaningful and compre-
hensive social impact information (Wolf, 1974; Finsterbusch and Wolf, 1977; Helmer,
1977; Olsen and Merwin, 1977; Shields, 1977).

*See Wolf (1974), Runyan (1977), and Finsterbusch and Wolf (1977) for detailed deserip-
tions of the SIA strategies and techniques listed in Table 2-1.

12
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2.5 CRITICAL DISTINCTIONS BETWEEN ASSESSMENTS OF DECENTRALIZED SOLAR
ENERGY PROJECTS AND CONVENTIONAL ENERGY PROJE\C’IS

An underlying methodological constraint in conducting assessments of solar energy proj-
ects is that few social impacts have been performed (Cambel, et al., 1978; Duffey-
Armstrong, 1979; Milne, et al., 1979). Social impact studies of energy technologies have
focused primarily on conventional—and, consequently, centralized—technologies.
Although some aspects of assessments of conventional energy and solar energy projects
may be similar, at least three critical distinctions exist. These distinctions are (1) the
wnits of analysis of the assessment, (2) the shift in focus of the study, and (3) the differ-
ences in the scale of the technology.

2.5.1 Units of Analysns

This factor refers to the social levels that must be examined to identify impacts. In gen-
eral, it is presumed that assessments would seek impacts at all levels of society (e.g.,
impacts on society, community, organizations, social groups, and individuals). SIAs of
conventional energy projects have consistently investigated impacts only on the organi-
zation (e.g., businesses) and community (e.g., boom towns) levels rather than on the set
of social units comprising society. Project impacts on organizations and community are
important, but they represent only some of a project's social impacts. More meaningful
assessments would investigate impacts at all levels of society. Important secondary
impacts are frequently missed when this is not done.*

Emphasis on organization and community levels in assessments of conventional energy
projects results from the centralized character of the projects. This characteristic has
influenced the level of analysis and has constrained the assessment of impaects at social-
group and individual levels. Primary social impacts were detected at the organization
and community levels, but secondary impacts at the social-group and individual levels
were rarely specified. All levels of society must be investigated for impacts in social
impact assessments of solar energy projects. However, because of the generally decen-
tralized nature of the technology, the primary emphasis would be on the individual,
group, and community levels of analysis: Emphasis on these units is appropriate because
most primary impacts will occur at these levels .of society. Secondary impacts of solar
energy projects are most likely to be detected at the community and societal levels. It is
important to note that emphasis on these levels of society entails a significant reorien-
tation in thinking about primary and secondary impacts of energy on society.

2.5.2 Shift in Focus

Assessments that present impaects drawn only from the levels of the organization and the
community exhibit a deeper problem in social impact assessment. The problem is that

*Primary and secondary impacts are distinct from first-order and second-order impacts
for the purposes of this report; primary and secondary refer to degree of importance of
impacts, a determination that will vary with the identity of the person or group perform-
ing the assessment. Primary and secondary impacts often occur at different levels of
society. First-order and second-order impacts, on the other hand, refer to direct and
indireet impacts, respectively. Second-order impacts, for example, result from the
interaction of first-order impacts with one another, with the project, or with other social
phenomena.

13
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these levels of analysis place value on infrastructure (e.g., publie facilities like water and
sewer systems) and public services (e.g., education and health care) but do not place
value on people (e.g., workers, youth, retired persons, and the poor). While the orienta-
tion toward infrastructure has dominated social impact assessments of conventional
energy systems, it is less useful and meaningful in assessments of decentralized solar
energy projects, in which individuals and social groups are directly affected. Decentral-
ized energy projects touch people directly and only indirectly touch community and soci-
ety infrastructure. As a consequence, assessments of decentralized solar energy projects
must focus on people and not on infrastructure.

2.5.3 Differences in Scale

A third critical distinction is the difference in scale between centralized and decentral-
ized energy systems. The functions of production and consumption are separate in cen-
tralized energy systems. In decentralized energy systems, however, these functions gen-
erally are not differentiated. Centralized electricity facilities, for example, produce
electricity for a large number of end users. Electrieity is distributed from point of pro-
duction to points of consumption through a grid system which may extend hundreds of
miles. The role of the residential end user is limited strictly to that of consumer. The
adoption of decentralized solar energy technologies in the residential sector, however,
means a transformation of the private residence from energy consumption system to
energy production and consumption system. Accordingly, decentralized energy produc-
tion broadens the role of resident from solely energy consumer to both energy producer
and consumer.

The difference in scale between centralized and decentralized energy systems suggests
two essential differences in assessment strategies. First, impacts associated with a
resident's double role as energy producer and consumer are not ascertainable in an
assessment strategy that treats the resident solely as an energy consumer. That is,
assessment strategies designed for centralized energy projects cannot address impacts on
people when energy is produced and consumed in the home.

Second, primary and first-order impacts of centralized energy projects are often second-
ary and second-order impacts of decentralized energy projects, and vice versa. First-
order social impacts of centralized energy projects generally occur at the level of the
organization, community, or society, and are impacts on infrastructure (e.g., impacts on
transportation, industry, public services, education). In contrast, first-order impacts of
decentralized energy projects occur at the individual, the social-group, and the organiza-
tion levels, and are impacts on people (e.g., impacts on lifestyle, attitudes, energy con-
sumption, and general consumer behavior). First-order impacts of decentralized energy
projects in turn affect infrastructure. In this context, impacts on infrastructure are
second-order impacts. Assessment strategies suitable for investigating the social
impacts of decentralized energy projects are those designed to address first-order social
impacts on individuals, social groups, and communities.

2.6 THE NEED FOR MODIFIED APPROACHES TO ASSESSMENT
Discussion of major distinetions between conventional and decentralized solar energy
projects suggests that assessments of decentralized solar energy projects require a dif-

ferent perspective. This perspective will place greatest emphasis on impacts on people
rather than on infrastructure, and on the individual, group, and organization levels of

14
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analy81s. The three major distinetions also suggest the need f or new soclal impact cate-
gories and a new analytical framework to guide the assessment.

2.6.1 New Impact Categories

The problems of units of analysis, the shift in focus, and differences in scale are not
separate problems to be solved independently. Instead, these problems interact. A new

orientation toward people is critical in assessments of decentralized solar energy proj-

ects where primary impacts are impacts on people. Similarly, the primary units of analy-

sis in assessments of decentralized solar applications will be the individual, social groups,

and organizations.

Because of the shift in focus, the level of analysis, and differences in scale, new impact
categories will be necessary. Impact categories related to infrastructure (e.g., publie
services) will need to be augmented by categories of impacts on people (e.g., autonomy in
energy provision). Impact categories related to organizations (e.g., front-end costs and
profit margins) and communities (e.g., tax revenues) will need to be augmented by cate-
gories of impacts on individuals (wages), social groups (employment), the nation (energy
independence), and the international community (resource and environmental protec-
tion). To summarize, a general problem for social impact assessments of solar energy is
the generation of new impact categories that are appropriate to assessments of decen-
tralized energy project impacts on people at the individual, soelal—group, and organiza-
tion levels.

2.6.2 New Analytical Frameworks

One implication of new impact categories is the need for new analytical frameworks.
For example, two new impact categories for solar energy are public participation in
community energy decision making and organization self-reliance and autonomy. Social
impact assessments of conventional energy projects have not included analyses of these
categories. The extent of these impacts may significantly alter or impinge upon the
.infrastructure of communities. Some examples of second-order impacts. on infrastruc-
ture are population growth patterns and rates, employment/unemployment rates, and mill
levy rates.* In this case, a framework or procedure for assessing the social impacts of
solar energy technologies would include techniques for identifying and measuring .
increases in public participation, organization autonomy, and energy decision making.

In conclusion, a framework for assessing the social impaects of solar energy projects
would include new impact categories of relevance to decentralized energy. The genera-
tion of appropriate impact categories and the development of applicable analytical
frameworks are iterative and incremental processes. Consequently, these tasks can be
expected to absorb much of the initial efforts of social impact assessments of solar
energy projects.

*These are not far-fetched possibilities. Conservation of gasoline by motorists has
recently altered production and refinery schedules, driven down the price of gas at the
pumps, decrcased petro-additives exported to OPEC nations, and forced many laborers
who transport gasoline out of work.
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SECTION 3.0
STUDY APPROACH AND DESIGN

3.1 INTRODUCTION

This section describes the approach and design of the investigation. The objective of this
investigation was to specify, at the national or societal level, the likely primary and sec-
ondary impacts of proposed policy initiatives upon people. The study approach was heav-
ily influenced by the scope of the investigation as well as by the resource constraints of
the project. The scope of the investigation, a national one, did not permit specification
of impacts on identifiable social groups. Only general impacts could be reported. In
addition, the time and resource constraints of the project did not permit primary data
collection. So, information about social impacts had to be extracted or inferred from
secondary data. These conditions formed the basis upon which the investigation was’
designed. ‘

Several assumptions prefaced this investigation and helped specify the parameters of the
study. First, the investigators assumed that the policy initiatives would have specifiable
primary and secondary impacts. Second, they assumed that these impacts could be
stated as general impacts at the national or societal level of analysis. The third assump-
tion was that known impacts of energy technologies, including solar technologies, could
serve as guides to the specification of likely future social impaets of proposed policies to
promote solar energy use.

3.2 STUDY APPROACH

The study approach used "an inductive strategy to identify and specify likely social
impacts of the policy initiatives. The first step was to identify known impacts of energy
and related technologies. These were organized into a set of social-impact categories by
conceptual similarity. Next, the level of social impact and the solar energy technology
associated with each impact were specified. Then, each policy initiative was assessed by
systematically perusing the set of social-impact categories for likely salient effects of
the initiative. Finally, the major findings of the investigation were induced from the
salient social impaects.

3.2.1 Selection of Proposed Policy Initiatives

A wide range of federal programs that could increase solar energy use in the nation were.
grouped into three programmatic options representing three distinet levels of govern-
ment support. The base-case option would continue existing programs but make them
more effective. The practical case would expand current federal support with selected
programs designed to achieve specific cost-effective objectives, and the high-priority
option would substantially increase federal support through a variety of programs to
achieve the national goal of accelerated use of solar energy. The practical case was cho-
sen because of its potential to become the feasible course of government action.

The proposed national-level policy initiatives selected for study reflect an expansion of

_ the current level of federal efforts to accomplish specific energy production objectives.
- The criteria for selecting an initiative for study were that the initiative had to have been
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introduced as a bill in the 96th Congress, represent an expansion of an existing federal
program, and accomplish cost-effective objectives. In addition, the set of selected ini-
tiatives had to reflect a pace of enactment and level of federal effort consistent with
the achievement of the 15% to 209% solar energy use goal by the turn of the century.
Also, as a set, the initiatives had to encourage solar energy use in four end-use sectors:
residential/commercial buildings, industry, utilities, and government. Five policy initia-
tives are proposed for the residential/commercial sector, one initiative each for the
industry and utility sectors, and two for the government sector. ’

3.2.2 Identifying Known Impacts

The first acti,zvity was to identify known impacts of energy and related technologies
applicable to gaining an understanding of likely impacts of the development and deploy-
ment of solar'energy. This was accomplished by means of a review of social impact
assessment literature. Literature topics-included effects of siting central power plants
(hydroelectric, coal, nuclear); boom town effects of mineral extraction and power plant
construction; and siting of federal dams and highways. In addition, all SERI reports and
available assessments of solar energy technologies were reviewed for social impacts.
The resulting list became the basis for creating categories of social impacts.

The second activity was to formulate a set of categories by which to organize the social
impacts. These social impact categories were identified inductively by noting conceptual
similarities among them. The result was a state-of-knowledge catalogue of 14 categories
gleaned from the list of social impacts:
1. Financial Aspects of Solar Energy Decision Making
2. Behavior Related to Solar Energy Use
3. Land-Use Impacts
4, Political Institutions Impacts
5. Impacts on the Economy
6. Information and Education Impacts
7. Social Acceptance
8. Consumer Demand/Protection Impacts
9. Ilealth and Safety Impacts
10. Employment Impacts
11. Aesthetics Impaets
12. Impaets on Industry
13. Quality of Life Impacts
14. International Implications

Each of these categories is briefly described and the sources of social impact information
contributing to the category are referenced in Sec. 4.2, Categories of Sceial Impacts.
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3. 2 3 Levels of Social Impact

The next step in the approach was to identify the level of social 1mpact1ng and the solar
energy technology associated with the known impacts. Society is composed of social
elements: individuals, social groups, formal organizations, communities, and society"
(Broom -and Selznick, 1978; Eitzen, 1978). These elements are described in the glossary.
Policy initiatives, like the solar energy technologies they are designed to promote, affect
society through its social elements. The impacts of the initiatives and technologies may
be spread differently through society, affecting one, some, or all social elements. Inves-
tigators of social impacts must acknowledge these social elements as essential to under-
standing the dynamic interrelationship between technology and society. Distinguishing
among social elements is important because a policy intended to influence one element
of society may have unintended detrimental effects on other social elements. . In this
investigation, the levels of social impact analysis parallel the social elements and form
an essential typology for understanding the impacts of the policy initiatives.

3.2.4 Solar Energy Technologies

Concomitant with the organization of social impacts into categories, the solar energy
technologies associated with each impact were listed with the impact. The set of tech-
nologies included the decentralized technologies described and evaluated in other TASE
work. The set is:

e Solar heating and cooling (SHAC): active space heating, domestic hot water,
passive space heating for residential, commercial, and industrial buildings.

e Photovoltaics (PV): electricity for residential, commercial, and industrial
buildings.

e Small wind energy conversion systems (SWECS) electricity.

Biomass conversion (B): forest and agricultural products and residues for resi-
dential and commercial buildings and industrial by-products for industrial pro-

" cesses. (Industrial and agricultural process heat are considered to be processes
rather than energy technologies.) -

Documenting social impacts by level of social impact and by technology helped point out
gaps in our knowledge that need to be filled to investigate more fully the impacts of the
policy initiatives. The categories also served as tools to begin questioning what the
social impacts of the policy initiatives might be.

The state-of-knowledge catalogue of social impacts in Table 4-1, Sec. 4.0 is presented by
both level of social impact and solar energy technology.

3.2.5 Assessing Impacts of Policy Initiatives

- In this step the policy initiatives were correlated with the social impacts listed by cate-
gories of impact. Each initiative was assessed independently by systematically perusing
the set of social impact categories for likely salient effects. Impacts were identified by
social level of impact and associated solar energy technology. In addition, primary and
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secondary impacts* were specified. Gaps in our knowledge about likely impacts are
reflected in questions. Also, those impacts affecting more than one social level were
identified with the social levels by writing the statement of impact across the eolumns.
The likely social impacts of each initiative are presented in Tables 5-1 through 5-9.

3.2.6 Case Application: The Rental Housing Market

This step was taken to demonstrate the importance of disaggregating generalized social
impacts at the national or societal level. By identifying specific groups of people, in this
case the set of social groups constituting the residential rental market, the impacts of
the relevant policy initiatives become specific and realistic effects. The social impacts
presented in Tables 6-1 through 6-9 are more precise and realistic indications of how the
initiatives will affect people.

3.2.7 Formulating Recommendations

The final step in the approach was to induce from the salient social impacts of each pol-
iey initiative recommendations for DOE action to accelerate solar energy use. This was
done by gleaning the most crucial impacts from each initiative for each of the four end-
use sectors: residential/commercial buildings, industry, utilities, and government. The
implications of these impacts were generalized in terms of how DOE might relate to
other federal agencies or take an active role in the implementation of each policy initia-
tive. These recommendations are presented in Sec. 1.3 of this report.

In Sec. 5.0, the likely generalized social impacts of each of the nine policy initiatives are
presented. And in Sec. 6.0, the impacts of the initiatives on the social groups that make
up the rental housing market are presented.

*Primary impacts are first-order, direct, intended effects of the initiative; secondary
impacts are second-order, indirect, unintended effects.
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SECTION 4.0
SOCIAL IMPACTS

Essential to this investigation are the definition of a social impaet and the organization
of an abundant and diverse literature about effects of energy technologies on society.
This section presents material important to understanding what the investigators sought
to identify as salient social impacts of proposed publie policy initiatives to encourage the
use of solar energy. Social impacts are defined, a technique for categorizing impacts is
discussed, and 14 categories of impacts are presented that both summarize and organize
the impacts literature reviewed far this study.

4.1 DEFINING SOCIAL IMPACTS

The social effects of introducing & new technology into society as an idea, prototype, or
commercial application involve alterations of existing patterns of interaction and the
formation of new patterns. Technologies affect individuals, groups, organizations, com-
munities, institutions, and society separately, collectively, or in some subset. Social
effects or impacts refer to the changes in the organization or activities of society that
occur in conjunction with the technology (Olsen and Merwin, 1977). While there is no
established, standard definition of a social impaet, in this study it refers to a change in
the organization or activities of society as well as to the social phenomena that undergo
change. For instance, the need to conserve energy has had a collective effect on the
people of our society as well as on society's organization and activities in energy-related
" matters. Social effects or impacts of the need to conserve energy include the federal

and state income tax credits for the purchase and installation of energy conservation
materials. : -

As we noted, social impacts tend to be both dynamic and complex—dynamic because
society and its components are always changing and complex because the type and point
of impact tend, to be multiple rather than singular. Rarely is the point of an impact of a
technology only a community. It usually affects individuals and social groups as well.
And, there are many types of social effects or impacts.

~ The effects of technologies, policies, or programs on people may be beneficial (e.g.,
employment opportunities) or adverse (e.g., unemployment). Similarly, the social
impacts may be intended (e.g., job ereation) or unintended (e.g., employment dislocation),
direct (e.g., local job opportunities) or indirect (e.g., mandatory relocation). They may
be evident immediately or only after some delay. They may be desirable or undesirable
(Olsen and Merwin, 1977), real or illusory. In this study, the social impacts to be identi-
fied would occur as a consequence of implementing each of nine proposed national-level
public policy initiatives to accelerate the use of solar energy.

4.2 CATEGORIES OF SOCIAL IMPACTS

The growth of social-impact studies continues to be rapid, although few have been done
of solar energy technologies (Cambel, et al., 1978; Duffey-Armstrong and Armstrong,
1979; Milne, et al., 1979). Most social-impact studies have concerned conventional
energy resource and technology development, such as mineral extraction or the siting of
power plants. The information provided by these studies is not usually complementary
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because of the case study methods used, nor is it comprehensive because of the short
duration and focus of the studies. However, these studies do suggest to investigators of
renewable energy technologies some general energy-related areas of potential social
impaets.

The social-impacts literature was reviewed to identify known impacts of energy tech-
nologies development that would be applicable to the development of solar energy. In
addition, available assessments and studies of solar energy technologies were reviewed
for impacts. The diversity of the findings presented a challenging problem of organizing
and presenting the information so it would be useful. In addition to those identified in
the literature, impacts were added by positing the hkely effects of solar technologies on
society and on its components.

The list of identified social impacts was organized into categories according to the con-
ceptual similarities exhibited among the impacts themselves. This inductive strategy, as
we noted, resulted in 14 categories of conceptually similar impacts. In the following
paragraphs, each of the 14 categories is described briefly and sources of social-impact
information contributing to each category are referenced. Table 4-1 presents all the
social-impact information from the literature review organized by categories of concep-
‘tual similarity. The 14 categories are not ordered by any criteria but are presented as a
composite of categories derived from the literature. These categories of social impacts
became our raw data file of known social impacts to which we would turn when we began
to investigate the likely impacts of each policy initiative.

4.2.1 Financial Aspects of Solar Energy Decision Making

This category includes the impacts of financial factors in decision making about solar
energy. It is composed of three subcategories: financial issues in consumer decision
making, issues influencing decisions of financial institutions, and considerations of- rele-
vance to national-level financial policies. In Table 4-1, category 1 shows specific
impacts drawn from the literature referenced below or identified by the study
investigators.

References: Ashworth, et al.,, 1979; Berkman and Viscusi, 1973; Boulding, 1974;
Cose, 1979; Duffey-Armstrong and Armstrong, 1979; Edesess, 1979; Ferrey, 1978;
Hayes, 1978 Hyatt, 1979; Peelle, 1980; SRI, 1977 Roessner, et al., 1980 Vories and
Strong, 1980.

4.2.2 Behavior Related to Solar Energy Use

The impaects in this category describe likely changes in the patterns of people'’s activities
related to use of solar energy technologies. Some of these impacts deseribe the patterns
of activities of occupants of solar-conditioned buildings; others describe more universal
impacts. In Table 4-1, category 2 presents the impacts found in the literature cited
below. '

References: Duffey-Armstrong and Armstrong, 1979; Franta, 1979; Holloway, 1979;

Landsberg, 1974; Milne, et al.,, 1979; O'Toole, 1976 Peelle, 1980 R eader, 1979°
RERC, 1980.
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4.2.3 Land-Use Impacts

This category includes land-use impacts discussed in the literature. These impacts are
presented in two subcategories. One subcategory describes community-level regulatory
strategies of land-use planning; the other identifies general land-use impacts relevant to
policy planning for solar technologies. Specific impacts of thlS category appear in cate-
gory 3 of Table 4-1.

References: Duffey-Armstrong and Armstrong, 1979; Ferrey, 1978; Messing, et al.,

1979; Peelle, 1978; Ramsay and Cecelski, 1980; Schwab, 1979; Spivak, 1979; SRI,
1977; Twiss, et al., 1979,

4.2.4 Political Institutions Impacts

The SIA literature includes numerous references to political and institutional implica-
tions of energy and solar energy development and commercialization. In this category,
political institutional impacts can be either on political institutions (to affect those insti-
tutions); or they can be impacts of existing s political institutions on ideas, practices, or
organizations related to solar energy. In Table 4-1, category 4 presents specific impacts
found in the literature referenced below.

References: Bell, 1973; Christakis, 1979; Cook, 1979; Duffey-Armstrong and
Armstrong, 1979; Ferrey, 1978; Hayes, 1977; McEvoy and Drietz, 1977; Messing, et
al.,, 1979; Mllne, et al., 1979 Ramsay and Cecelski, 1980; SRI, 1977; Tuve, 1976;
Twiss, et al., 1979.

4.2.5 Impacts on the Economy

{

This. category of impacts is restricted to those general economic impacts discussed fre-
quently in the literature. The TASE project includes an economic assessment that is -
therefore the appropriate source of information about economic effects of solar energy
technologies. Specific impacts are presented in category 5 of Table 4-1.

Rcefcrences: Belassa and Nelson, 1977; Bennington, 1978; Cose, 1979; Depart_ment of

Energy, 1980; Mason, 1978; O'Toole, 1976; Ramsay and Cecelski, 1980; Vories and
Strong, 1980.

4.2.6 Information and Education Impacts

The impacts in this category refer to the dissemination of information about solar energy
technologies and applications through both formal and informal channels. Category 6 of
Table 4-1 prcsents specific impact information drawn from the literature referenced
below or identified by the study investigators.

References: Annual Review of Solar Energy for 1977, 1978; Duffey-Armstrong and
Armstrong, 1979; Farhar, et al.,, 1979; Franta, 1979; Hyatt, 1979; Ramsay and
Cecelski, 1980; Sullivan, et al., 1979; Weis, 1978, 1979.
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4.2.7 Social Acceptance

This category includes the set of conditions and factors that give credibility to solar
energy technologies and applications as valuable sources of usable energy. The category
is subdivided into four components: value judgments about energy, economic motives,
appropriate technologies, and barriers to acceptance. Category 7 of Table 4-1 presents
the specific impact information for each component.

References: Ashworth, et al., 1979; Burns, et al., 1980; Commoner, et al., 1975;
Farhar, et al., 1979; Messing, et al., 1979; Miles, 1976; Milne, et al., 1979; McEvoy
and Drietz, 1977; Peelle, 1980; Ramsay and Cecelski, 1980; Reader, 1979; Thayer,
1978; Unseld and Crews, 1979; Young, 1973, ‘

4.2.8 Consumer Demand/Protection Impacts

The impacts identified in this category summarize some of the concerns expressed in the
literature about the energy demands of consumers and the need to protect persons work-
ing on and purchasing solar energy technologies. The impacts are presented as consumer
demand or consumer protection impacts. Specific impact information is presented in
category 8 of Table 4-1. :

References: Ashworth, et al.,, 1979; Holloway, 1979; Ramsay, 1980; RERC, 1980;
SEAL, 1979; Sullivan, et al., 1979; Vorles and Strong, 1980 Weis, 1978

4.2.9 Health and Safety Impacts

Health and safety effects of solar energy technologies are of major environmental and
social concern in the development of solar energy technologles. The impacts identified
here represent the range and detail of that concern in the SIA literature. Specific
impaet information drawn from the references citcd below is presented in category 9 of
Table 4-1.

References: Cambel, et al.,, 1978; Commoner, et al., 1975; Department of Energy,
1980; Huevelmans, 1974; Lawrence, 1979; Noun, 1979; Peelle, 1980; Ramsay and
Cecelski, 1980; Smith, et al., 1974; SRI, 1977; Sullivun, et al.,, 1979; Vories and
Strong, 1980.

4.2.10 Employment Impacts

This category of impacts represents a major theme in the SIA literature and has been
offered as a crucial selling point for solar energy technologies in the energy development
debate. The category is composed of three components: prospects for employment in
the solar industry, vocational training for solar-related jobs, and economic/labor
impacts. Category 10 of Table 4-1 presents impacts found in the literature referenced
below.

References: Annual Review of Solar Energy for 1977, 1978; Burns, et al., 1980;
Cose, 1979; Ferrey, 1978; Hayes, 1978; Holloway, 1979; Livingston, 1979; Lovins,
1976; Mason, 1978; McEvoy and Drietz, 1977; Ostendorf, 1980; O'Toole, 1976; Peelle,
1980; Solar Energy in Review, 1979; Sullivan, et al., 1979; Tuve, 1976.
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4.2.11 Aesthetic Impacts

Impacts in this category summarize a variety of concerns presented in the literature per-
taining to the sensory perceptions of solar energy installations. Specific impacts from
the literature cited below are presented in category 11 of Table 4-1.

References: Cambel, et al., 1978; Cook, 1978; Franta, 1979; Lawrence, et al., 1980;
. Miles, 1976; Milne, et al.,, 1979; Peelle, 1980 RERC, 1980 Spivak, 1979; Solar
Energy in Rewg, 1979; Thayer, 1978.

4.2.12 Impacts on Industry

This category includes the effeets of solar energy development and use on the industrial
sector of society. The category is divided into impacts on the energy industry in general,
the solar energy industry, nonenergy industry, and agricultural industry. The impacts on
industry are categorized in Table 4-1 by composition, operation, and management sector.

References: Burns, et al., 1980; Cose, 1979; Department of Energy, 1980; Green,
1979; Hayes, 1977; Healy, 1976; Holloway, 1979; Katz, 1971; Messing, et al., 1979;
O'Toole, 1976; Ramsay and Cecelski, 1980; Roessner, et al., 1980; Solar Energy in
Review, 1979; Smith, 1980; SRI, 1977; Sullivan, et al., 1979; Unseld and Crews, 1980;
Vories and Strong, 1980.

4.2.13 Quality of Life Impacts

This category of impacts is also a major theme in the SIA literature and concerns a set of
individual and group satisfaction factors in a variety of life domains. This category is
divided into several components of the set of quality of life indicators. The components
are environmental quality, social values and preferences, personal factors, changes in
social relationships, employment, community cohesion, equity, and sense of security.
Impact information from the literature referenced below is presented in category 13 of
Table 4-1.

References- Annual Review of Solar Energy for 1977, 1978; Bell, 1973; Campbell, et
al., 1976; Commoner, et al., 1975; Congdon, 197(- Cose, 1979; Ferrey, 1978;
Freeman, 1974; French, 1977; Henderson, 1978; Holloway, 1979 Iilich, 1974- '
Landsberg, 1974; Lovins, 1976, 1978; McEvoy and Drietz,' 1977; Messing, et al., 1979;
Miles, 1976; Milne, et al.,, 1979; Ostendorf, 1980; O'Toole, 1976; Peelle, 1980;
Ramsay and Cecelski, 1980; Solar Energy in Review, 1979; Schaller, 1979; Tuve,
1976; Twiss, et al., 1979; Unseld and Crews, 1980,

4.2.14 International Implications

The final category of social impacts induced from the SIA literature concerns the rela-
tionship between the development and apphcatlon of solar energy technologies in the
United States and the world community. Specific impact information from ’the hterature
listed below is presentéd in category 14 of Table 4-1.

Refcrences: Annual Review of Solar Energy for 1977, 1978; Bell, 1973; Congdon,
1977; Ehrlich, et al., 1973; Hayes, 1977; Illich, 1974; Lovins, 1974; Messing, et al.,
1979; O'Toole, 1976; Rogers, 1976; Tuve, 1976.
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Table 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES
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Social Level of Impact

' Solar Energy Technology
Social Impacts by Cetegery of Impacts Ind. Group Org. Community Society  Associated with Impact

1. Financial Aspects of Solar Energy
Decision Making

a. Financizl Considerations for
Consumers

e Front-end cost as a controlling

factor (DPR). x X X x X Al*
o Financing as & con:rolling factor. X X x X X Al
o Secoadary—VWill solar energy oo
creare econonie hardship for Photovoltaics (PV),
fixed and low-income people Solar Heating and
(Ferrey, 1978:? X X x X Cooling (SHAC)

b. Financisl Irstitutions

e Community and interest groups
pressure finanrcial institutions to
offer low-interest loans (Duffey- .
Armstrcng and Armstrong, 1979). X X X X PV, SHAC
o New prcocedures and functions devel-
oped to accommodate shifts in demands :
upon fimaneial institutions (e.g., PITIE) ' SHAC, PV, Small Wind

(Duffey-Armstronz and Armstrong 1979; Energy Conversion

Peelle, 1980). X X Systems (SWECS)
e Innovative fimancing of solar

applications. . X x X X PV, SHAC

o Lenders becone aware of incentives
to finan~e the purchase and con-
struztion of solar energy (Hyatt,
19790, X X PV, SHAC

*All means the four solar ene~gy technologies: solar heating and cooling, photovoltaics, small wind energy conversion systems,
and biomass. An "x" under an element of the sociel level of impact means that the social impaxst affects that component of
society. The five comporents of social level of impact are defined in the glossary.
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Table 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES (Continued)

Social Level of Impact

- Solar Energy Technology

Social Impacts by Catégory of Impacts Ind. Group Org. Community Society Associated with Impact
e Attitudes of financial institu-
‘tions change toward solar from
aversion to supportive (Duffey-
Armstrong and Armstrcng,_ 1979). X x X PV, SHAC

¢. Policy Relevant Considerations

Need flexible financial

arrengements for solar.

VA and FHA policy changes influ-

ence commercial innovative

financing of solar applieations. - X
Need to expand access to solar

" for moderate- and low-income groups

2. Behavior

(Ferrey, 1979). : X
Secondary—In public housing, need

federal level policy to encourage use

of alternative energy technologies.
Secondary—In multifamily housing,

will financing policies be developed

that discourage absentee ownership of res-
idential property (Ferrey, 1978)? X
What impact on consumer choice

for energy does the timing of the

delivery of an incentive have

(Ashworth, 1979)? X

Releted to Solar Energy Use

Will use of solar energy tech-

nologies entail more maintenance,
maintenance skills, and monitoring
behevior of owners than conventional
energy technologies? X

SHAC, PV, SWECS,
X X _ Biomass (B)

X . ' : X SHAC, PV
X ' SHAC, PV

X X X All

All

All

RES

BES
@
S=
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Table 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES (Continued)

Social Impacts by Cetegory of Impacts

Social Level of Impact

Ind.

Solar Energy Technology
Group Org. Community Society Associated with Impact

3.

a.

Change in conventional building
prac-ices for energy efficiency
and alternative energy sources,

" Inerease in use of multipurpose

activity rooms.

What effect will temperature
fluctuations have cn attitudes and
and behavior cf occupants of solar
conditicned buildings?

Will residential solar owners ser-
vice their own systems (Duff ey-
Armstreng and Armstrong, 1979) or
contrac: for serviee?

Changes in routine patterns of
behevior associated with energy
(pulling shades, pilot lights and

fuel tan<s, bill payments, ete.)
(Frar.ta, 1979; RERC, 1980).
Secondery—develop energy conserva-
tion attitude (Holloway, 1979; Reader
197¢),

Secondary—population migration to
Sunbzlt where soler energy is
aburdant.

Land Use

Land-Use Planning Strategies

Access agreements formed between
users and neighbors (Pollock,
19763,

B SHAC

X SHAC, PV, SWECS

SHAC, PV, B

X x b x All

SHAC, PV, SWECS

1S

@
W=
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Table 4-1. SOCIAL iMPAC'l’S OF ENERGY TECHNOLOGIES (Continued)

Social Impacts by Categary of Impacts

Social Level of Impact

- Solar Energy Technology
Ind. Group Org. Community Society Associated with Impact

Regional and community access
agreements established [e.g., solar,
wind easements (Pollock, 1979)].
Change in building codes to permit
alternative energy technologies.

What trade-off criteria should be
established to determine use of land
among competing us2s?

What land-use disputes (zoning, health
and safety, environment) arise in con-
junction with siting and operation of
solar energy technologies? ,
What jurisdictional disputes (aceess to
resources, solid waste, pollutants) will
arise in conjunction with siting and
operation of solar erergy techmologies?

b. General Land Use

Decentralized energy systems require
decentralized land-use planning
(Messing, Friesema, and Morrell, 1979).
Increased development on slopes

with south orientatins and decreased
on slopes with north orientation.
Federal (Forest Service, BLM) policies
on availability of public lands for
timber harvesting affect avail-

ability of forest products and

residues for wood biomass (Schwab,
1979).

Within existing urbanized areas, will
there be sufficient solar access to
meet total energy demand?

X X X X SHAC, PV, SWECS
X X All
X SWECS, B
x X X SWECS, B
X X X SWECS, B
X X All
x x x X SHAC, PV
X X X B
X X X X X SHAC, PV

=S
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Table 4-1. SOCIAL IMPACTS OF ENERGY TECHNOIDGII'S (Continued)

Social Level of Impact

Social Impacts by Category of Impacts Ind.

Group Org. Community Society

Solar Energy Technology
Associated with Impact

L]

What “and-use rz=quirements of solar
energy technolagies will result in
enviranmental camages and social
conceras? '

What levels of agricultural biomass
will result in public controversy
about food and fuel production?
What will be the effect of different
agricultural policies and incentives
for biomass on this controversy?

In whal ways will current federal and

. state forest service policies on land

availability and use change to accommo-
date dzvelopment of wood-biomass (S=hwab,
(1979)*

4. Political Institutions -

a. Impacts "on" Political Institutions

Increased publie participation in

energy decision making (Cook, 1979;
Ramsay and Ceeelski, 1980). X
Expectation: smaller scale energy
production creates new energy
institutions, enhances grass-roots -
democracy (Ramsay and Cecelski,

1980). : X
Some shifts in authority within

structures of bureaueracy (Messing,
Friesema, and Morrell, 1979). X
Formation of new political

allianees of organizations because

of energy needs.

Legal challenges by providers of
alternative energy to concept of

"natural monopoly"” in energy provisicn.

X X X

X X X
K

X <

X X X x
X X X x
X X X ¥
X X X b
X X

All

All

All

@ [asSS
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Table 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES (Continued)

Social Level of Impact

Social Impacts by Category of Impacts Ind.

Group

Org. Community

Society

Solar Energy Technology
Associated with Impact

L J

Solar lobby pressures the ,
federal government te remove
subsidies on conventional energy
(SRI, 1977).

Will there be greater social and
political stability? .

~ b. Impacts "of" Political Institutions

Allocation decisions about access-

ibility to resources (Cook, 1979;
Christakis, 1979). X
Need for the creation of new energy
legislation (Messing, Friesema, and
Morrell, 1979). X
Changes in regulations of utilities

(SRI, 1977; Hayes, 1977).

More community regulation, for solar
access, of central business district

because of greater density (Twiss,

‘et al., 1979).

Regulate forced decommissioning

of obsolete utility plants,

Local-level zoning regulations and
building codes to pernit planning and
development for alternative energy
technologies.

Public control of parts of the -

energy system (Duffey-Armstrong

and Armstrong, 1979; Milne, Adelson,
and Corwin, 1979; Cose, 1979).

Change regulations t¢ allow community
energy systems (Ramsay and Cecelski, 1980;
SRI, 1977; McEvoy and Dietz, 1977).

All
SHAC, SWECS, B

All

. All

SHAC, PV

Al

All

All

RES

2
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Table 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES (Continued)

/

Social Impacts by Cetegory of Impsacts

Social Level of Impact

Solar Energy Technology
Ind. Group Org. Communily Society Associated with Impact

‘.

Interregional and intra-

regional conflicts over im-

balances in renewable resource

use "3olar Energy in Review, -
1979; O'Toole, 19%_6; SRI, 1977).

What kind of regulations would control
distribuzion/transportation of ethanol
into >opulatec urbanized areas?

What land-use controls will impaet
sitirg decisions for biomass production
facilities (nuisance, odors, sight}?

.- How will governmant regulations

develop to mitigate effects

of cemfliets among multiple

uses of forest resiZues?
Institutional orien:ation toward
centralized energy systems drains
incertive (money, 1alent) from
development of decentralized,
commnunity-ccntrolled production
of erergy (SR1, 1977; Ferrey,
1978;.

5. Impacts on the Econony -

"Freeing-up" capitel for nonenerzy
sectar of the econcmy (Ramsay and
Cecelski, 198C).

R&IL costs of solar development
no greater than for conven-

tional energy -echnologies.
Encourazemert of small business
development. ‘

Dollars genereted by solar energy
development remain in the

local community.

< X B

X B

X b ¢ X B

§

X X b 4 X X All
x X b All
X All
X X All
X All
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Table 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES (Continued)

Social Impacts by Category of Impacts

Social Level of Impact

Ind.

Group

Org. Community

Society

Solar Energy Technology
Associated with Impact

o Rising food prices with agricultural
biomass production (Energy Consumer,
1980).

e What impact will widespread use.
of solar energy have on the energy
transportation industry?

6. Information and Education

Alternative energy curriculum

for schools (Sullivan, et al.,

1979). '

Mass media coverage and advertis-
ing of solar technologies.
Improved quality of available
information (Franta, 1979; Annual
Review of Solar Energy, 1978).
Tndividuals become better
informed about the technologies
and applications of solar energy
reliability, lif e-cycle costing,
renewable energy source (Hyatt,
1979; Weis 1978).

Utilities involved in public
information about solar.

Off the record or over the fence,
what do people say about the use of
solar energy?

To what extent do real utility sav-

ings correlate with expectations of
. savings?

All

All

All

All
All

All

All

& R
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Table 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES (Continued)

@ 12

Social Impacts by Category of Impects

Social Level of Impact

Ind.

Solar Energy Technology
Group Org. Community Society Associated with Impact

7. Social Acceptance

a.

Energy Value Judgmer.ts

Belizf in practicality

of salar as energy source.
Conserving natural resources.
Inexhaustible solar energy source.
Efficiency of comnunity energy
systems in allocation of energy-
outputs (energy equity’ (Ramsay and
Cecelski, 1988).

Energy self-rehance trrough solar.
How realistic are people's
expectations of the advantages

of solar energy (eg., exvironmen-
tally clean, free or cheap, sus-
taining) (MeEvoy and Dietz, 1977)?
How will publ'e response to sensory
nuisence factors cf bicmass produc-
tion oe dealt with {odors, sight,

air and water pollution)?

What social concerns will be raised

by widespreac deployment of WECS and

SWECS {fear of bodily injury
and property damaze)?

Economic Motives

Perczived high resale value of
property using sola (Unseld and
Crews, 1979; McEvoy and Dietz,
1977).

E

X X b'e X All
X All
X . SHAC, PV,_ SWECS

All

X ' X SWECS
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. Table 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES (Continued)

Social Impacts by Categary of Impacts

Social Level of Impact

Ind.

Solar Energy Technology
Group Org. Community Society Associated with Impact

Perceived monetary savings on -
utility bills. .
Greater life expectancy of solar

system equipment.,

Economie incentives for solar
purchases. ’
Escalating conventional energy
costs force consumers to become
energy-wise.

Lower overall life-cycle 2ost of
energy with solar (Farhar, et al.,
1979). .

c. Appropriate Technology

Environmentally benign non-
polluting, nontoxie, no dangerous
‘waste.

Appropriate end-use mathing.

»

X All
All

b:4 X All
b4 b4 4 All

X X SHAC, PV, SWECS

X X SHAC, SWECS

=S

2
- @)
8=

X Al
e Would the most acceptable homes be '
those that use the least energy while
providing the most comfort (Passive 4 :
* Design, 1980)? . X X All

d. Barriers to Social Acceptance

e <Quality of installations (variability,

retrofit). X X X SHAC, PV, SWECS
e High initial cost of solar system

(Duffey-Armstrong and Armstrong, 1979;

Annual Review of Solar Energy,

1978; Solar Energy in Review,

1979). X . Al

98&-&}L
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Tahle 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES (Continued)

Social Impacts by Categary of Impacts Ind.

Social Level of Impact

Solar Energy Technology
Group Org. Community Society Associated with Impact

Dependence on sunshine. X
Uncertainty atout system per-

formence. X
Uncertainty atout providing enough
needed energy. X
Uncertainty atout equipment wear-

out. X

8.l Consumer Demand/Proteclion

a. Demand

Neec to design technologies for

use b7 hendicapped. X
Growth in demand for fuel woods

and wood prodicts for residentiat

and eommercial heating. X
Consumers push ecnstruction of

solar "spec" hcusing (Vories and

Strong, 1980).

Impraved enerzy efficiency of publie
housing 1hrough us= of solar energy
technologies.

b. Protection

)

Buildars, developers may have to provide
service contrazts (RERC, 1980). X
Secondary—Establ'shment of standards
and codes far 2quipment will protect
consumers, X
Need for solar equipment warranties.

How importan: is eonsumer uncertainty
about technology? Would pricr certifi-
cation mrake a difference? X

SHAC, PV
X Al
X All

All

X S < SHAC, B
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Teble 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES (Continued)

[

Social Impacts by Category of Impaets

Social Level of Impact

Solar Energy Technology
Ind. Group Org. Community Society Associated with Impact

9. Health and Safety Impacts

Increased gir pollution from commer-

cial and residential woadburning.
Outside glare from solar glazing
(safety and nuisance).

Problems with odors, fungi, fire
escape routes in tightly sealed
solar houses (Peelle, 1980).
Lower employee injury rates in
smaller firms than large firms
(Sullivan, et al., 1979).

Decreased vulnerability to terrorism

(McEvoy and Dietz, 1977).
Increased potential for vandalism.

10. Employment Impaets

a.

Overall Impacts of Employment

More jobs for minarity laborers in
solar energy industry (Cose, 1979),
More jobs per dollar with
investment in solar than for
conventional systems.

(Ferrey, 1978; Lovins, 1376).
More jobs for the less skilled
(Lovins 1976; McEvoy and

Dietz, 1977).

In rural aress, less skilled energy
jobs for local residents
(Ostendorf, 1980).

Would agriculture become more
labor-intensive than ene-gy-
intensive (O'Toole, 1976)?

Wil we have a more labor-
intensive future (O'Toole, 1976)?

X A X - X B
b'¢ X b SHAC
X SHAC, PV
X X X i’
x All
X X X Al
X X X X All
X All
&
X ‘ X SHAC, B, SWECS
X X SHAC, B, SWECS
X X B
X All

[&ES

ES
N, -7
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Table 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES (Continued)

Social Impacts by Categary of Impacts

Social Level of Impact

Ind.

Group

Org. Community

Society

Solar Energy Technology
Associated with Impact

Potential for ful employment

(Annual Review >f Solar Energy, 1978;

Solar Energy in Revizw, 1979;
Holloway, 1979).-
Occupational dislocations and
shortages in energy field.

b. Union/Labor Impacts :

Need t= establish soler installers’
code of ethies (Sullivan, et al.,
1979). )

Get installer inpuat into creation of
standards for installazions
(Livingston, 1979).

Jurisdiztional disputes among
labor groups moving into solar
appliceions (Livingston, 1979).
Solar energy technolagies require

. high-skilled (engineering, design)

and low-skilled (:nstellers, manu-
facturing). -

Will solar technclogy dev2lopment
weaken labor un.on strength because
of its requirements for high skills
and low skills? {Cose 1979, Annual
Review of Solar Enerzy 1978; Solar

Energyin Review 1929; Followay,

1979).
Do decentralized energy systems

(conventional) energy sys:ems?
Forest and agricultural biomass
development creates labar conflicts
among resident employees and im-
migrant employees in rural areas.

" (solar t=chnology) create equal or greater
number of union jobs than centralized

All
All

All
Al

All

All

SHAC, PV, SWECS

1RES

GRS
®
N
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Table 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES (Continued)

Social Impacts by Category of Impacts

Sbcial Level of Impact

Ind.

Solar Energy Technology
Group -Org. Community Society Associated with Impact

11.

¢. Training

o Increased vocational training
options in alternative energy
(Tuve, 1976).

e Improvements in quality.of alterna-

tive energy vocational training (Annual

Review of Solar Energy, 1978;
Franta, 1979).

e Need to inform unionized labor
about installation and operation of
solar technologies (Burns, 1979).

e Retraining of displaced conventional

energy workers into solar energy
* industry.

o Need for training of installers and
service personnel.

e How do training expectarions
correlate with the realities of
employment opportunities and
benefits of employment?

Aesthetics

e Visual impact of north-facing sides
of structures (challenge to
designers).

e Attractiveness of heat-storing walls
floors (consumers, designers, sales
persons).

o Will solar energy promote greater
user participation in building
design?

and

x X " SHAC, SWECS, B

X X X SHAC, SWECS, B
X SHAC, SWECS

X X ‘ - _ Al

X X X SHAC, SWECS, B

X X SHAC
X o SHAC

X X X . SHAC

@
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Table 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES (Continued)

Social Impacts by Categary o Impacts

Social Lev=zl of Impact

Ind.

- Solar Energy Technology
Group Org. Community Society Associated with Impact

Potential problers of solar collectors'
glare (Franta, 1979; Solar Energy in
Review, 1979; RERC, 1980).
Unattractive residential and commercial
building designs (Franta, 1979; Solar

Energy n Review, 1979;
RERC, 1980).

Less square feet of living space

with sokar energy use (Cambel, et el.,
1978).

How will use of gctive and passive
solar equipment alter the interior
design of residential and commercinl
buildings?

Trade-off between scuth orientaticn
and best view (RERC, 1980).
Designing around solar energy—
established architects may not be
interested Secause of constraints on
creative design (Franta, 1979).

Will solar energy create new and
viable design and construction options
for low- and mocerate-income public and
private hoising?

How will communities deal with the
aesthetic aspects of solar? Regulate
or laissez-faire (Spivak, 1979)?

What will ke the effect of solar
energy ‘echnology on urban sprawl
(Cook, 1979; Soler Energy in Review,
1979; RER<Z, 1980; Miles, 1976)7

12. Impaects on Industry

a. Energy Industry and Utilities

Yo

X SHAC
X X S SHAC
X SHAC
X b b SHAC
SHAC, PV
X ‘ SHAC, PV
X X All
X All
X b ¢ All

12=ES
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]
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Table 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES (Continued!

f
’

Social Impacts by Category of Impacts

Social Level of Impact

Ind.

Group

Org.

Community

Society

Solar Energy Technology
Associated with Impact

What policy-related issues concerning
utilities will arise with widespréad
use of solar energy?

Increased governmer:t regulations on
energy generally (O'Toole, 1976;
Hayes, 1977). _

Change in utility response to

energy demands and opportunities.
New roles for utilities, back-

up and buy-back (Solar Energy in
Review, 1979).

Will efficient use of energy at the
community level influence the alloca-
tion of energy to the community by
utilities?

With exponential growth of alterna-
tive energy systems and temporary
power. outages of those systems, how
will utility peak back-up loading be
affected? '
Will the regulated ability of

electric monopolies to set rates
encouraging high usage of electricity
present barriers to widespread utiliza-
tion of alternative tezhnologies?
Ineffeciencies in the processes

of energy production, distribution,
and service.

What is the relationship between
community producer/consumer and
electric/gas utilities on buy-back
and back-up power rates?

All

All
All

PV, SWECS, B

All

PV, SWECS

All

PV, SWECS, B

B 12;
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Table 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES (Contirued) .

Social Impacts by Cafega'y of Impacts

Social Level of Impact

Ind.

Group

Org.

Community

Society

Solar Energy Technology
Associated with Impact

How. will gas, oil, and coal utilities
react. to increased use of wood
biomass for.heating by commerecial
and residential sectors?

Would oil companies strive to control
ethanol supply systems in densely
populated areas?

b. Solar Energy Industry

Variety of solar business ownership
from small venture to large cor-
porete solar t> subsidiary of large
mulkinational corporation (Annual
Review of Solar Energy, 1978).

Filtering out of solar businesses
in-solar industry.

Legxl disputes between solar entre-
preneurs and ~orporations over busi-
ness prectices.

New businesses .established for
construction of alternative energy
production systems.

Patent disputes between inventors and
business over patent rights, etc.
Retrofitting existing buildings will
increase.

When will a service component

of the solar industry develop?
Secondary—Establishment of standarcs
and codes will regulate manufacturers
of solar energy equipment (Sullivar,
et al., 1979),

All

RES

Z"}i\
S
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Table 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES (Continued)

Socxal Impacts by Categary of lmpacts

Social Level of Impact

Sotar Energy Technology

c.

Cooperatives and community-scale
systems formed for solar energy

. production and distribution (Holloway,

1979).

What will be the impact of "wheeling"'

and "power peaking" upon competition
of conventional energy wnth solar
energy?
Smaller scale energy production
and distribution systems can be
made more accountatle to their
consumers (Ramsay and Cecelski,
1980).
Use of forest biomass could
create an expanded, organized,
"fuel-wood" industry with wide-
spread distribution system.
Use of forest biomass means
forest products contractors on
federal lands can diversify their
prcduct lines.
Expansion of municipal solid waste
recyeling programs (Schwab, 1978).
Increased utility risk-taking in WECS
via DOE/utility ventures and federal
subsidies.

Nonenergy Industries

Industrial by-products used to
produce industrial energy.
Concentration of demand for
conwentional energy in selected
heavy industry.

Ind. Group Org. Comhnmity Society Associated with Impact

X X All
X ’ PV, SWECS, B
X X X All
X X X X B
X X X B
X b B
X X SWECS
X X X B
X

» -
R=ES
4 [ ]

B
A
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* Table 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES (Continued)

Soecial Impacts by Categaey of Impacts

Social Level of Impact

Ind.

Solar Energy Technology
Group  Crg. Comnunity Society  Associated with Impact

*

e Residential builders/developers
increase soler "spee" construc-
tion in response te consumer
dem.and (Vor:es ar.d Strong, 1980).

e What will be the reaction of
paper, pulp, and lumber industry
to increased demand for forest
restdues for biomass?

e Wil carporaze incentives be
develoded fa use of solar energy
systems (Roessner, 1980)?

- How readily will industries
adcpt energy innovations?

- ‘What factors will influence
adaption of innovations?

- What firms, by industry, are
the influential innovators?

o Serondary—wWood production and dis-
tribution costs are likely to in-
crease (O'Tcole, 1976).

d. Agriciitural Industry

e Will there bz development of new
specialized agribusiness in fuel
produetion?

o W=uld farm cooperatives gain in
membershig by ethanol production?

e Wrould farm cooperatives become &
mejor markzating vehicle far agri-
cultural etimnol production?

e Will agriculiure Jevelop more
efficient practices of food and
fi~er produetion as a consequence of
on-farm fuel production (O'Toole,
1976)?

X

X X SHAC, B

12=S

A
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Table 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES (Continued)

Social Impacts by Categary of Impacts

Social Level of Impact

Solar Energy Technology
Ind. Group Org. Community Society Associated with Impact

13. Quality of Social Life

a.

Environmental Quality

Minimize environmen:al health
hazards (air and water pollution,
energy and industrial wastes).
Conservation.

" Preservation of natural resources,

scenic areas, historic sites.
Protection of the ecosystem.
Management of natural resources.
Increase perception and apprecia-
tion of climate and weather (Unseld
and Crews, 1980).

Values/Preferences (Secondary Impacts)

Establishing new values about energy
sources and conservation.

Less reliance on oil as an energy
source.

Desire for self-sufficiency/energy
independence (Annual Review of

Solar Energy, 1978; Solar

. Energy in Review, 1979; Holloway,

1979; Lovins, 1976).

Changing values about what is
inconvenient, reliable (Lovins,

1976; Annual Review of Solar
Energy, 1978; Solar

Energy in Review, 1979).

Changing value about the role

of technology in society (Lovins,
1976; Annual Review of Solar Energy,
1978; Holloway, 1979).

X All
b4 All
X SHAC, WECS, B
b'e All
X All
X ’ X All
\
X b4 All
X All
X 4 All
X X All
X All

@R
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Table 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES (Continuzd)

Sceial Impacts by Categary of Impacts

Social Level of Impaes:

Ind.  Group

Org. Commumizy

Society

Solar Energy Technology
Associated with Impact

Changing va_ues ebout the appro-
priate uses cf ensrgy farms (e.g.,
eleetricity for heating).
Emphasis on-human relations vs.
material relations.

Freedam of ehoice in lifestyle
(O'Too.e, 1976).

Emphasis on participation vs.
alienation/apathy.

c¢. Personal Factors

Increased se¥-esteem through
participationin collective
effzrt (Unseld and Crews, 1980).
Pride im. ownership of solar
energy application {Unseld and
Crews, 1980).

Feeling of being unique, un-
usual, innova‘ive due to solar

ownzrship (Uaxseld and Crews, 1980).

Sense of confributing to commu-
nity and society goal attainment
(Unzeld and Crews, 1980; Ramsay
and Cecelski, 1980).

Greater sense of autonomy and
self-sufficiency in ener

provisian. ‘

d. Changes in Social Relationships

Changirg structure of energy
production, distribution, and
consumption will change social
structure of society.

All
Al

All

All

Al

All

All

GES -
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Table 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES (Continued)

Social Level of Impact

Solar Energy Technology

Social Impacts by Categary of Impacts Ind. Group Org. Community Society Associated with Impact

e Community mobilization to use

renewable energy resources

(Holloway, 1979). X All
e Increasing interaction through

" negotiation of collective

choices among energy systems. X X X X All
o Greater interaction among ¢

neighbors because of energy-

related conditions. X X All
e Cooperation between communities

in energy planning and projeets. X X All
e Factions developing within the

community on energy-related

~ issues. X X Al
e. Employment

‘e Opportunities to innovate

in employment. X X X All
e Opportunities for vertieal

mobility. X All
e Identification with a job that

has social value related to

energy. X All
e Challenging nature of energy

innovations. X All
e With decentralized energy tech-

nologies, greater opportunity for

local employment. X X All
e Use of local labor skills. X X X All

f. Community Cohesion (Secondary Impacts)

e Solar technology as a community

resource can make the community ]

self-sufficient (Ferrey, 1978). X All

ZES -
 [@ES
-
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Table 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES (Continued)

Social Impacts by Categary of Impacts

Social Level of Impact

[nd.

Group Org. Community

Society

Solar Energy Technology
Associated with Impact

e Shared community decision making
(Ramsay and Cecelski, 19803 McEvoy
and Dietz, 1977; Cose, 1979).

e Structural design of dwelling
units fosters interaction of
neighbors, inerzasec support for
handieapped, e.derly (Milne,
Adelson, and Corwin, 1979).

o Broader citizer. use of publicly
owne: facilities (e.g., schools,
civie eenters).

e '"Multiple use” planning of
publiely owned facilities.

e Intensify local 2ommunity energy
planning. .

o Identification with the community
throuzh community-level energy
system (Campbell, Converse, and
Rogers, 1976). .

e Comnunity management of economiz
growth.

Equity

e Equitable distribution of total
energy costs to producers and
consumers (Lovins, 1976, 1978).

o Equity for individuals and
communities in dealng with
energy compan:es ang government.

e Less eoncentrazion and monopoliza-
tion cf technical knowledge and
mater:als (Lovins, 1978; Select
Committee 1976, 1977).

SHAC, PV

E B

All

PV, SWECS

Al

All

' [@SS

[1{

@
-
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Table 4-1. SOCIAL IMPACTS OF ENERGY TECHNOLOGIES (Concluded)

Social Impacts by Categary of Impacts

Social Level of Impact

L 4

Ind.

Group

Org.

Community

Society

Solar Energy Technology
Associated with Impact

Less exploitation of rural sectors
for the benefits of urban sectors
(Lovins, 1976; Select Committee,
1976, 1977).

Intergenerational equity in the
distribution of energy costs and
benefits (Lovins, 1976;

Select Committee, 1976, 1977).
International equity in the dis-
tribution of energy costs and
benefits (Lovins, 1976; Select
Committee, 1976, 1977).

h. Serse of Security

Confidence in local management of

energy supply.
Reduced insecurity about energy
terrorism and power outages. -

14. International Implications

Improved national energy
security.

Improvements in balance of
trade (e.g., flow of .
petro-dollars abroad) (Ehrlich
et al,, 1977).

Potential to export solar
energy technologies (Annual
Review of Solar Energy,
1978).

What is the appropriate role of
Federal Government in creating
international markets for solar
technologies?

All

All

All

All
All

All

All

All

1SS
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SECTION 5.0
SOCIAL IMPACTS OF PROPOSED POLICY INITIATIVES

This section presents nine proposed national-level public policy initiatives designed to
accelerate solar energy use and the likely salient social impacts of each initiative. These
initiatives are designed to expand the current level of federal effort with a selection of
programs aimed at accomplishing specific cost-effective objectives. The proposed policy
initiatives are to promote the use of solar energy in four sectors: residential/commercial
buildings, industry, utilities, and government. After briefly describing three optimal
levels of government support and each proposed initiative, the likely social impacts of
implementing each initative are presented.

S.1 PROPOSED LEVELS OF GOVERNMENT SUPPORT

A wide range of government programs could increase solar energy use. The programs
vary both in the nature of the government activity and the amount of assistance they
would provide. These programs can be grouped into three options representative of three
levels of government support:

Option I Continue existing federal programs but make them more effective.

Option II: Expand the current level of federal effort with the selection of pro-
grams aimed to accomplish specific cost-effective objectives.

Option IIl:  Substantially increase federal support through a variety of programs to
accelerate solar energy use as a high-priority national goal.

Option II, the "practical case,”" estimates that solar energy would supply about 15% to
20% of the projected U.S. energy demand by the turn of the century. This option repre-
sents the maximum contribution that solar technologies could reasonably be expected to
make within the framework of traditional federal intervention. For each solar technol-
ogy and potential application, estimates were made of what might be achieved over the
base case (Option I) with a set of comprehensive and aggressive initiatives. The amount
of solar penetration in the marketplace in the maximum practical case is less sensitive to
energy prices than it is to the full range of government policies that would be adopted to
achieve a national energy objective. The Option II level of effort was selected for study
because of its potential for implementation by the Federal Government in support of
solar energy development and use.

The Option II level of government support for accelerating use of solar energy suggests a
set of national-level policy initiatives designed to accomplish specific cost-effective
objectives. The criteria for selecting an initiative for study were that it must have been
introduced as a bill in the 96th Congress,* represent an expansion of an existing federal
program, and accomplish cost-effective objectives. The set of selected initiatives had to
reflect a pace of enactment and level of federal effort consistent with the achievement
of the 15% to 2096 solar goal by the turn of the century. Also, as a set, the initiatives

*Of the nine initiatives introduced as bills in the 96th Congress, only the Solar Energy and
Conservation Bank initiative was enacted.
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had to encourage solar energy use in four end-use sectors: residential/commercial build-
ings, industry, utilities, and government.

Five policy initiatives are proposed for the residential/commercial sector, one initiative
each for the industry and utility sectors, and two for the government sector. Since these
initiatives are offered by end-use sector, the identification of likely social impacts of
each policy initiative will be presented by sector. However, each policy initiative will be
investigated and presented independently. Although it was anticipated that interactions
among policy initiatives and social impacts would occur, those interactions were not
investigated. It is important to remember that the impacts and questions are cursory,

cannot be rank-ordered, and do not suggest either the extent or the intensity of impact.

5.2 RESIDENTIAL/COMMERCIAL BUILDINGS SECTOR INITIATIVES

Five policy initiatives were proposed to enhance solar energy use in the residential/
commercial buildings sector. Each of them will be described in terms of the federal pro-
grams it was designed to affect.

-

5.2.1 Passive Solar Tax Credit

This initiative proposed a tax credit for builders of energy-efficient, passive solar houses
and commercial structures. The new structures would help provide working demonstra-
tions of most building types in all parts of the nation. These buildings would also provide
a solid base of experience and data and increase builders' and the public's acceptance of
the technologies. These would be necessary to establish effective standards for highly
energy-efficient buildings during the next 10 years. The credit would be to builders
rather than to owners and would be effective for 5 years after enactment. Table 5-1
presents likely social impacts of this initiative.
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Table 5-1. 'SOCIAL IMPACTS OF THE POLICY INITIATIVE TO PROVIDE A TAX CREDIT FOR ENERGY-EFFICIENT .

CONSTRUCTION*

Level of Social Impact

Indivicual Group Organization Community Society

Technology
Associated
With Impacts

Greater incentive to builders/developers of residential buildings
to design and build with passive solar. '

Some builders may pass on costs of energy-
efficient construction to buyers and
not pass on tax credit benefits.

Secondary Impact: Will
encourage financial
-institutions to finance
energy-efficient con-
struction and some

solar energy technologies.

Secondary Impact: Could stimulate community and interest
groups to pressure financial institutions to offer financing
of solar applications.

Secondary Impact: Lenders

* become aware of incentives
for the construction of
solar energy systems.

Secondary Impact: What impact on cansumer choice for energy does the timing of the delivery of an incentive
have (Ashworth, 1979)?

Secondary Impact: Increase marketability of homes because of
lower overall life-cycle cost of passive solar.

SHAC, PV

SHAC

SHAC
SHAC
SHAC

SHAC

SHAC

*Impacts affecting more than one level of society are written across the columns of the levels they are likely to affect. Primary
and secondary social impacts are specified, and gaps in existing knowledge of likely social impacts are presented as questions.
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RS
I@
=2

98.-4.L



Table 5-1. SOCIAL IMPACTS OF THE POLICY INITIATIVE TO PROVIDE A TAX CREDIT FOR ENERGY-EFFICIENT

CONSTRUCTION (Contimued)

Level of Sccial Impaet

Irdividual ‘Group " O-ganizaticn Community

Society

Technology
Associated
With Impacts

Will favor builders with prior passive solar building
experience, and disadvantage builders of conventional homes,

S'econdjary Impact: Encourage small business development.

Secondary Impact: Mass media coverage and advertising of passive
-designs for homes.

Secondary Impact: Demané for passive solar components for residential buildings will increase.

¥S

Secondary Impact: Greater demand for
consumer protection.

Szcondary Impaet: Need for warranties on
passive soler components,

Sacondary Impaet: Stimulate expansion of business and solve1cy '
of pass:ve solar designers and builders.

Szcondary Impact: Estabiish standards and codes
to ensure energy efficiency of passive solar homes.

Secondary Inpaet: Change canventional building practices.

Secondary Impact: Increase demand for energy-efficient construction materials and equipment.

Secondary Impaet: Increase need for tuilding performance
standards for passive solar hemes.

SHAC
SHAC

SHAC
SHAC

SHAC
' SHAC
SHAC

SHAC
SHAC

SHAC

SHAC
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Table 5-1. SOCIAL IMPACTS OF THE POLICY INITIATIVE TO PROVIDE A TAX CREDIT FOR ENERGY-EFFICIENT
OONSI'RUCTION (Concluded)
Level of Social Impact ' Technology
- Associated
Individual Group Organization Community Society With Impacts

Secondary Impact: Interest groups supportive of passive

solar in residential buildings will push to extend the
time period for tax credits for energy-efficient con-
struction. SHAC

RES
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5.2.2 Solar Development Bank

This initiative entailed establishing a Solar Bank (see Table 5-2) to ensure that financing
would be available on reasonable credit terms to users of solar energy. The Bank would
be a federally supported corporation able to buy mortgages and home improvement loans
from banking, savings and loan, and insurance institutions. Primarily through secondary
market operations, the Bank would commit itself to the purchase of mortgages and home
improvement loans for buyers of solar systems. These secondary market operations
would include the traditional functions of the GNMA, the Federal National Mortgage
Association, and the Federal Home Loan Mortgage Corporation as they apply to finaneing
solar energy systems but would be significantly expanded (DOE, 1979, pp. 24-25).
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Table 5-2. SOCIAL IMPACTS OF THE POLICY INI'l‘IA’l'lVB TO ESTABLISH A SOLAR DEVELOPMENT BANK TO

- PROVIDE SUBSIDIZED AND UNSUBSIDIZED RESIDENTIAL LOANS AND GUARANTEES*

Level of Social Impact Technology
: - Associated
Individual Group Organization Community Society With Impacts

Lenders become aware of loan incentives to
finance new and retrofit solar energy con- )
struction (Hyatt, 1979). ' . SHAC, PV

Expands access to solar energy to low- and
moderate-income groups. . SHAC, PV

Encourage use of alternative energy technologies in public
housing. SHAC, PV

Secondary Impact: Interagency cooperation among VA, FHA, and
Solar Development Bank for financing of solar applications. SHAC, PV

Change attitudes of financial institutions to greater support
for solar construction. SHAC, PV

Innovative financing of
solar applications. SHAC, PV

Economic ineentive

for solar purchases. ) . SHAC, PV
Secondary Impact: Opportunity for more .
income groups to purchase solar applieations. A SHAC, PV
Secondary Impact: Greater availability of information about financing residential solar ]
applications. SHAC, PV
Secondary Impact: Encourage small solar business development.

. SHAC, PV
Secondary Impact: Encourage small power production to take advangate of buy-back rates allowed SHAC, PV,
under PURPA. SWECS

*sImpacts affecting more than one level of society are written across the columns of the levels they are likely to affect. Primary
and secondary social impacts are specified, and gaps in existing knowledge of likely social impacts are presented as questions.
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Table 5-2. SOCIAL MPACTS OF THE POLICY INITIATIVE TO ESTABLISH A SOLAR DEVELOPMENT BANK TO
PROVIDE SUBSIDIZED ANL- UNSUBSIDIZED RESIDENTIAL LOANS AND GUARANTEES (Concluded)

Level cf Sozial Impect

Individual Group Otganization i Community 'Society

Technology
Associated
With Impacts

To what extent will a suzcessful Solar Development Benk mfl -1ence federal policies about utility financing
of residential solar energy sys-ems? .

Secondary Impact: Community pressure on Federal Government for
subsidized community loans £nd guarentees.

. Secondary Impact: Potential for consolidation of Solar Development
3ank and National Consumer Cooperative Bank.

Solar lobbies will pressure the Federal Government to increase subsidized and unsubs1d1zed resxdentlal
loans and guarantees.

Secondary Impact: Stimulate further innovative financing for
sclar energy applications.

Increase number of goplications and loans for residential use
of solar energy systems.

SHAC, PV

SHAC, PV

SHAC, PV
SHAC, PV

SHAC, PV
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‘ 5..2 -3 Public Housing Assistance Programs
This initiative proposed two 4-year, $10 million programs to enhance solar energy use
among the poor and to set goals for solar use in HUD housing assistance programs. This
initiative calls for two programs: a low-income grant program and a prototype public

- housing program. The low-income grant program provided 80% grants to eligible home-

owners, owners of condominiums, and members of housing cooperatives for the purchase

and installation of solar energy systems. HUD would administer this- program and dis-
tribute funds through the Community Development Block Grant Program in urban areas
and through the delegation of funds to the Farmers Home Administration in rural areas.

Eligibility would be restricted to those within the 80% of area median income guidelines

for the Low Income Rental Assistance Program. Also, CETA programs would be used to

train low-income workers in the manufacture and installation of solar. energy systems

(DOE, 1979, pp. 18-20).

The prototype public housing program proposed asking HUD to set goals for solar energy
use in federal housing programs, to increase public housing prototype costs up to 20%
where solar energy systems are used, to extend FHA mortgage insurance limits for solar
energy, and to increase appropriations for Public Housing and Section 8 programs by $10
million a year to fund solar energy systems. The likely social impacts of each program of
thls initiative are presented in Table 5-3. )
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Table 5~3. SOCIAL IMPACTS OF THE POLICY INITIATIVE TO ENHANCE SOLAR USE BY THE POOR THROUGH
' TWO INTERRELATED HUD HOUSING ASSISTANCE PROGRAMS*
Level of Social Impact Technology
Associated
Individual Group Organ:zation Community . Society With Impacts

Program 1 - Low-income grants for purchase ard installazion of solar energy systems:

Secondary Impact: Providz training opportunitizs for low-income workers for installation and maintenance of

solar energy systems.

Substential reduction in front-end cost.
Reduce financing as a controlling factor in decision to adapt solar systems.

Make solar energy economically accessible for some fixed- and low-
ineome people. :

Some financial institutions will become involved
in financing selected solar projects for low-
income people.

Secondary Impact: May be need for HUD to provide technical assistance
to low-income groups to arrange 20% financing.

Secondary Impact: Encourage urban area housing
cooperatives among low-income groups.

Secondary Impact:
More jobs for urban
minority laborers in
solar energy industry
(Cose, 1979).

More jobs for the less
skilled (Lovins, 1976;
MecEvcy and Dietz, 1977;
Ostendorf, 1980).

SHAC
SHAC

SHAC

SHAC

SHAC

SHAC

SHAC

SHAC

SHAC

*Impacts affecting more than one level of society are written across the columns of the levels they are likely to affect. Primary
and secondary sociel impacts are specified, and gaps in existing knowledge of likely social impaets are presented as questions.
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Table 3. SOCIAL IMPACTS OF THE POLICY INITIATIVE TO ENHANCE SOLAR USE BY THE POOR THROUGH

TWO INTERRELATED HUD HOUSING ASSISTANCE PROGRAMS (Continued)

Level of Social Impact

Individual Group Organization Community Society

Technology
Associated
With Impacts

Secondary Impact: Increase éommunity—level labor disputes among unions
and nonunion workers over solar installations (Livingston, 1979).

Secondary Impact: New minority business
established in urban areas for manufacture
and installation of solar energy systems.

Retrofitting of existing residential
buildings will increase.

Secondary Impact: Potential for negative financial impact on utilities
providing back-up power to housing cooperatives using solar energy.

Secondary Impact: Individual- and community-established solar access agreements (Polloek,

1979).

Change in building codes to permit installation of solar energy
systems.

Increased public
participation in energy
decision making (Cook,
1979; Ramsav and Cecelski,
1980).

Secondary Impact: Increased lobbying on Federal Government to extend assistance for

solar use in housing for low- and moderate-income groups.

Greater social acceptability of solar energy by neighbors based on experience with solar
energy systems.

Reduced cost of energy by using solar energy.

SHAC

SHAC

SHAC

SHAC

SHAC

SHAC

SHAC

SHAC
SHAC
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Table 5-3. SOCIAL IMPACTS OF THE "OLICY INITIATIVE TO ENHANCE SOLAR USE BY THE POOR THROUGH

TWO INTERRELATED HUD HOUSING ASSISTANCE PROGRAMS (Continued)

Level of Social Impact

Individual Group- Organization Community Society

Technology
Associated
With Impacts

Seeondary Impact: Quality of social life improvem ent through partxcl-
pation in cooperative housing..

Secondary Impact: Pride in forming housing éooperative, in ownership of solar energy

applications, contributing to social attainment of energy goals, being unique and
innovative (Unseld and Crews, 1980; Ramsay and Cecelski, 1980).

Program 2 - Financing publie housing prototypes with solar energy systéms:

In public housing, establish federal
level policy for use of solar energy.

Secondary Impact: Need expanded federal
level policy to encourage use of all
solar -energy alternatives.

Secondary Impact:
Within existing urban-
ized areas, will there
be sufficient solar
access to.meet total
energy demand?

SHAC

SHAC

SHAC

PV, SWECS,

B

SHAC

Secondary Impact: . DOE and HUD cooperate in

deciding standards for selection of appro-
priate size and type of solar energ'y sys-
tems for public housing.

Secondary Impact: Creation of local-level
zoning regu’ations and building codes to permit
use cf solar energy in publie housing.

SHAC

SHAC
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Table 5-3. SOCIAL IMPACTS OF THE POLICY INITIATIVE TO ENHANCE SOLAR USE BY THE POOR THROUGH
TWO INTERRELATED HUD HOUSING ASSISTANCE PROGRAMS (Continued)

Level of Social Impact ' : Technology
Associated
Individual Group Organization Community Society With Impacts

Dollars generated by

federally funded public

housing using solar

circulate in the commun- .

ity. SHAC

Secondary Im bact:
-Perceived monetary
savings on utility bills. SHAC -

Secondary Impact: Potential for unattractive residential building designs and

installations (Franta, 1979; Solar Energy in Review, 1979; RERC, 1980). SHAC

Secondary Impact:
Problems with maintenance
of solar energy systems. SHAC

Secondary Impaét: ‘will solar energy create new and viable design and
construction options for public housing? ’ SHAC

Secondary Impact:

Potential for develop-

ment of community scale

energy systems to provide

space and water heating and SHAC,
electricity for public housing. SWECS, B

Secondary Impact:

Less reliance on oil

and coal as energy SHAC,
source. SWECS, B

H
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Table 5-3. SOCIAL IMPACTS OF THE PCLICY INITIATIVE TO ENHANCE SOLAR USE BY THE POOR THROUGH
TWO INTERRELATED HUD HOUSING ASSISTANCE PROGRAMS (Concluded)

Level of Social Impact Technology
- - Associated
Individual Group Crganization’ Community Society With Impacts

Secondary Impazt:

Com munity pride in

ownership of solar

applications, unique

or innovative {Unseld

and Crews, 1980). SHAC

Community mobilization

to use renewabl2 energy

resoLrces (Hollcway, SHAC,
1979:. . SWECS, B

Secondary Impact: Use of local and minority
labor in construction of pubkic housing
prototypes with solar energy systems. ~ SHAC

1@ES
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5.2.4 Cohsumer Protection

A fourth initiative that would enhance solar energy use in the residential/commercial
sector involved consumer protection. The initiative had three parts: enhance existing
voluntary testing and certification program (of solar energy equipment and components);
require standardized solar produet information; and develop warranty reinsurance pro-
gram, if needed. The initiative called for an expansion of the existing voluntary product
testing and laboratory certification program to develop quality and performance stan-
dards as well as testing procedures for a broader range of solar products. The results
would provide consumers with standardized produet information and make only products
with standardized quality and performance information eligible for the residential solar
tax credits. The initiative also recommended that the Federal Government consider
offering a full-scale warranty reinsurance program to manufacturers of solar equipment
if private insurance programs should be unsuccessful. The likely social impacts of each
of the three parts of this initiative are provided in Table 5-4.
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Table: 5-4. SOCIAL IMPACTS :OF THE POLICY INITIATIVE FOR CONSUMER PROTECTION*

Level cf Social Impact

Individual Group Organization Community Society

Technolbgy
Associated
With Impacts

I. Testing and certification program:

Provides consumers with confidence in the quality of solar products.
Establishes a grecedent for standardized certificatj on of energy products.

Time requirements tc get solar equipment through certification
process could cause sma?l business to fail.

EEminates infericr,
ncneertified products
from competition.

Creates a standard withim the industry for
certified products.

Pressures solar product
_manufacturers to conduet
R&D on their products
before marketing them.

Allows eonsumers to dist.nguis™ between solar products on the
basis of whether or nct they are certified.

Provides additional ezonomic security for builders/dz=velopers
using solar products.

‘ Encourages builder/d=velopers to provide service contracts

for solar equipment (EERC, 1930).

Secondary Impact: Will contribute to the
cevelopment of a service component in the
solar industry.

All
All
Al

All

All
Al
All

SHAC, PV

SHAC, PV

*Impacts affecting more than one level of society are writter across the columns of the levels they are likely to affect. Primary

and secondary social impacts are specified, and gaps in existing knowledge of likely soecial impacts are presented as questions.

)

&R

98.-dL



L9

Table 5-4. SOCIAL IMPACTS OF THR POLICY INITIATIVE FOR CONSUMER PROTECTION (Continued)

Level of Social Impact Technology
- - Associated
Individual Group . Organization Community Society With Impacts
1. Standardized Product Information
Provide consumers with more reliable infarmation about solar products (Franta, 1979;
Annual Review of ‘Solar Energy, 1978). All
- Enable consumers to compare competing solar products. All
Secondary Impact: Contributes to the development of a criterion for comparing across .
energy technologies. All
Secondary Impact: Consumers knowledgeable about standardlzed solar product mf ormation.
become better sources of information for others. All «
What entity will have responsibility for
establishing a criterion by which to standardize
information about solar products" All
How will utilities be involved in standardlzmg
product information? All
What solar product inf ormation will be
standardized? All
Will consumers pley a role in establlshng the criteria and standards for solar product
information? All
N What role will the solar
industry play in stan-
dardizing solar product .
information? All
What impact will standardized information have on consumer acceptance of solar energy? All

RES
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Table 5-4. SOCIAL IMPACTS OF THE POLICY INITIATIVE FOR CONSUMER PROTECTION (Continued)

Level of Social Impact

Individual Group Organization Community

Society

Technology
Associated
With Impacts

Standardized product information could bring expectations for
energy outputs closer to real outputs.

Standardized product information may give consumers:
(1) estimated monetary saviags ca utility bills,

(2) life-cycle cost of energy,

(3) amount of energy produced by-products,

(4) maintenance requirements.

M. Warranty Insurance Program:

What is the precedent for federal intervention in consumer product warranty?

What would be the total social cost of a full-scale federal warranty insurance program?

What options exist far establishing a full-scale private warranty insurance program?

Manufacturers of solar products no longer accountable to coasumers for quality of products.

Manufacturers need to establish standardized equipm=nt warranties.
Warranty insurance may add costs to the price of solar energy components and systems,

Secondary Impact:
Financial institutions
supporting solar manu-
facturers perzeive less
risk in finaneing solar
product production.

* Secondary Impact:
Encou-age formulating
standards for solar
products.

All
All

Al
All
All

All

All

) [RES
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Table 5-4. SOCIAL IMPACTS OF THE POLICY INITIATIVE FOR CONSUMER PROTECTION (Concluded)

Level of Social Impact Technology
- - Associated
Individual . Group Organization Community Society ~With Impacts

Secondary Impact: Assurance to consumers

of solar products that faulty products
will be replaced at little er no cost
to the consumer. . All

Secondary Impact: For consumers of solar products, reduces the risk associated with purchasing an
innovative erergy product. Al

Secondary Impact: Increase social acceptance of solar energy through reduced risk associated with the
purchase of rew products. Al

) [RES
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5.2.5 Tax Credit for Leased Equipment

The final policy initiative for increasing residential use of solar energy systems called for

an extension of the investment tax credit to residential, leased solar equipment. This
policy proposed to enable lessors of solar equipment to qualify for the regular investment
tax credit for solar water heating and space heating and cooling investments. The regu-
lar investment tax credit would be amended to include leased solar equipment for resi-
dential property. This initiative would encourage both the leasing of solar equipment and
the development of solar equipment leasing businesses. The proposed credits would
expire 5 years after enactment. A significant distinction exists between renter-lessor:
and owner-lessor and is crucial to understanding the full impact of this initiative.
Table 5-5 presents likely impacts of this initiative.
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Table 5-5. SOCIAL IMPACTS OF THE POLICY INITIATIVE TO EXTEND INVESTMENT TAX CREDIT TO RESIDENTIAL

LEASED SOLAR EQUIPMENT*

»

Level of Social Impact

Individual Group Organization Community

Society

Technology
Associated
With Impacts

General Social Impacts:

Need utilities to tie together leased system with existing back-up system:
Encourage solar equipment rental through existing and new rental outlets.

Utilities involved in public information about hazards and safety factors in "do~it- -
yourself" instellations.

" Potential for personal injury and property damage due to "do-it-yourself" installations.

Higher standards on solar equipment to be leased to protect consumers.
Need for clear technical instructions far installation of leased equipment. -
How would leesing solar equipment avo:d warranty and service problems?

What rental ouzlets exist or need to be created
to offer leasing of solar energy equipment?

What incentive exists for rental outlets to
handle an unproven product in leased solar

property?

What response will dealers and distributors
have to leasing of solar equipment?

Investment tax credit fo or leased solar equipment will have a different set of impacts
on renter-lessors and owner-lessors.

SHAC
SHAC

SHAC
SHAC
SHAC
SHAC

SHAC

SHAC

SHAC

SHAC

SHAC, PV

*Impacts affecting more than one level of society are written across the columns of the levels they are likely to affect. Primary

and secondary social impacts are specified, and gaps in existing knowledge of likely social impacts are presented as questions.
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Table 5-5. SOCIAL IMPACTS OF THE POLICY INITIATIVE TO EXTEND INVESTMENT TAX CREDIT TO RESIDENTIAL

LEASED SOLAR EQUIPMENT (Con:inued)

Level of Soeial Impact

Individual Group Organization Comnunity

Society

Technology
Associated
With Impacts

Impacts on Owner-Lessors:

Leasirg arrangements could reduce front-end costs as a controlling factor in decision
making about solar.

Attractive option to developers/builders of commereial proparty to reduce overhead
costs of energy. '

Will owners service their own systzms or subcontract for maintenance and repair service?

Commercial and residential lease agreements formed directly
between lessor and equipment marufacturers.

Equipment certification and warranty insurance program
help marketing of leased solar equipment.

Impacts on Renter-Lessors:

Complex legal issues and arrangen.ents between renters and property owners on instal-
lation of leased solar equipment by reriters.

Potential for litigation betwe=n renter and property owner over the installation and/or
removal of leased sclar equipment by renter.

What factors would influence renters to lease solar equipment?

Tax credit to lease solar property will not be an incentiv2 for low-
and moderate-income renters.

Wha lines of solar
energy applications
would ke available for
lease® '

SHAC

SHAC

SHAC
SHAC

SHAC

SHAC, PV

SHAC, PV

SHAC, PV

SHAC, PV

SHAC, PV
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Table 5-5. SOCIAL IMPACTS OF THE POLICY INITIATIVE TO EXTEND INVESTMENT TAX CREDIT TO RESIDENTIAL
LEASED SOLAR EQUIPMENT (Concluded)

Level of Social Impact Technology
. Associated
Individual Group Organization Community Society With Impacts

What solar energy

applications would

provide renters with

incentives to lease .

equipment ? . SHAC, PV

Barriers to social acceptance of leasing solar equipment include uncertainties about:
system performance, getting enough :isable energy, equipment malfunction and wear
out, visual appearances, siting installation, reliability of lease service. SHAC, PV

Unceriainty about monetary savings on utility costs over leasing costs. SHAC, PV .

@ RES
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5.3 INDUSTRIAL SECTOR INITIATIVES

One policy initiative was offered for enhancing the use of solar energy in the industrial
sector. The initiative proposed a 30% investment tax credit or expensing for solar. pro-
cess heat systems used in industrial and agricultural applications. This proposal would
provide an incremental 10% investment tax credit over the level provided in the Energy
Tax Act and would terminate 5 years after enactment. Alternatively, purchasers of solar
industrial process heat systems could be permitted to deduct those expenditures for tax
purposes in the year they were incurred. Biomass property would not be eligible for this
incentive (DOE, 1979, p. 27). Table 5-6 presents the likely social impacts of this
initiative. ,
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Table 5-6. SOCIAL IMPACTS OF THE POLICY INITIATIVE FOR 30% TAX CREDIT OR EXPENSING FOR SOLAR PROCESS
HEAT EQUIPMENT FOR INDUSTRY AND AGRICULTURE*

Level of Social Impact Technology
_ - Associated
Individual Group Organization Community Society With Impacts

For participating industry and agriculture,

reduces front-end cost of solar systems. ‘ SHAC .
Provides financial incentive to purchase IPH '

and APH solar equipment. ' SHAC

Secondary Impact: Will

encourage industrial

and agricultural

financiers to consider

financing of solar .

process heat systems. ] SHAC

Secondary Impact: Lenders -
become aware of incen-
tives for industry and
agriculture to purchase
IPH and APH solar .
" equipment. SHAC

Secondary Impact: Adap-

tion of solar process

heat systems, lower '

overall energy costs. : ) SHAC

Concentration of demand for solar process heat

systems in industries requiring lower temper-

atures (below 550°F) and that lack by-produets :

useful far biomass. SHAC

Incentive to retrofit existing industries that :
use lower temperatures. ) SHAC

_*Impacts affecting more than one level of society are written across the columns of the levels they are likely to affect. Primary

and secondary social impacts are specified, and gaps in existing knowledge of likely social impacts are presented as questions.
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" Table 5-6. SOCIAL IMPACTS OF THE POLICY INITIATIVE FOR 30% TAX CREDIT OR EXPENSING FOR SOLAR PROCESS

HEAT EQUIPMENT FOR INDUSTRY AND AGRICULTURE (Continued)

'Level of Sceial Impact

Individual .Group Organization Community

Society

Technology
Associated
With Impacts

Provides & lifeline for economically distressed
indusirial firms to meet energy demends at
lower life-cycle cost.

Incentives for use of solar process heat in
industry do not benefit small commercial
enter orises.

Secordary Impact: Expandzd market for sales and service for
dealers and distributors,sinstallers of solar systems.

Secondary Impact: Legislative initiatives
develop to broaden eligibility for the invest-
ment tax credit to include commercinl users
of process heat systems.

Secondary Impact: Allow for the expansion of
a comr ponent of the solar industry developing
and marketing process Leat systems Zor
indusiry, agriculture, and commercial enter-
prises.

Seconcary Impact: Local employrment for installation and service

of solar systems.

Secondary Impact: Employment in skill levels required for in-

stallations of process heat systems.

Secordary Impact: Potential for community-level iabor disputes
amon3 unions and nonunjon workers over installatians of solar -
process heat systems.

Secor.dary Impact: Dollars generated by the sales and service of
process heat systems may remain in she local community.

SHAC

SHAC

SHAC

SHAC

SHAC

'SHAC

SHAC

SHAC

SHAC

=S
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.Table 56. SOCIAL IMPACTS OF THE POLICY INITIATIVE FOR 30% TAX CREDIT OR EXPENSING FOR SOLAR PROCESS

HEAT EQUIPMENT FOR INDUSTRY AND AGRICULTURE (Concluded)

Level of Social Impact Technology
— Associated
Individual Group: Organization Community Society With Impacts

Barriers to social acceptability: uncertainty about getting enough
needed energy; cost and reliability of backup systems. SHAC

Secondary Impact: Factors enhancing social acceptability of IPH and

APH systems: Perceived monetary savings on utility bills; belief in
practicality cf using solar as an energy source; reduced dependence _
on oil. ' SHAC

Secondary Impact: Quality of life impacts: Minimize environmental

pollution; desire for energy independence (Annual Review of Solar
Energy, 1978: Solar Energy in Review, 1979; Holloway, 1979;

Lovins, 1976)% pride in ownership of solar energy (Unseld and Crews, :
1980). , SHAC

1@ES
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$.4 UTILITY SECTOR INITIATIVES

To promote the use of solar energy in the utility sector, a policy initiative with three
components was proposed. First, it was recommended that the President encourage state
regulatory commissions to consider conservation and solar energy applications in evaluat-
ing utility expansion plans. The second component recommended that the Rural Electri-
fication Administration (REA) be required to increase loans directly to homeowners,
farmers, and small businesses for the installation of solar energy systems. If necessary,
legislation would be proposed to facilitate such administrative action and to enable the
REA to lend directly to homeowners, farmers, and small businesses for solar energy or
distributed systems whether or not those systems involved the use of electric power. The
third component proposed that the Water and Power Resources Service and the U.S.
Army Corps of Engineers be requested to develop plans to expand power generation at
existing sites through utilization of wind and other solar energy systems. These plans
would be used to consider expansion of the missions of each agency. Likely social
impacts of each of these components are presented in Table 5-7.
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Table 5-7. SOCIAL IMPACTS OF THE POLICY INITIATIVE AFFECTING THE UTILITY SECTOR*

Level of Social Impact

Incividual Group Organization Community Society

Technology
Associated
With Impacts

A. Presidential Letter to PUCs Requesting Consideration of Conservation and Solar Energy in Evaluating
Expansion Plans:

PUCs could resent
Presidential intervention.

PUC response could
depend on political
affiliation.

B. Rural Electrification Support of Solar Energy Projects:

Lower front-end costs of solar to rural homeowners, farmers, and small businesses.

Depending on level of interest subsidy, REA loan program may extend solar option
to lower income groups. :

Secondarv Impact: Changes in routine

patterns of behavior associated with
energy.

Secondarv Impact: Possible reduction in out-migration from farms because of lower costs of energy.

Secondarv Impact:

Will use of solar
entail more main-
tenance sxills

and monitoring
behavior of owners
than conventional
energy technologies?

Secondary Impact: Will use of solar change farm building designs?

Al

All

All

Al

All

All

Al
All

*Impacts affecting more than one level of society are written across the columns of the levels they are likely to affect. Primary

and secondary social impacts are specified, and gaps in existing knowledge of likely social impacts are presented as questions.
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Table 5-7. SOCIAL IMPACTS OF THE POLICY INITIATIVE AFFECTINT THE UTILITY SECTOR (Continued)

Level of Social Impact

Individual Group QOrganization Community Society

" Technology
_ Associated

With Impacts

Secondary Impact:
Expanding influence of
REA.

Encourage rural small business development.

Dollars generated by
REA support of solar
energy may remain in
the local community.

Seccndary Impact:
Will lower farm ener-
gy costs result in
lower food prices?

£
Will REA provide infor-
mation about solar energy .
to ccnsumers?

Will rural consumers seek information about solar energy
technologies in order tc partizipate in REA loan programs?

Secondary Impact: Participation in REA loan prograr based on belief in pt;acticality

of solar energy sour:es. ‘

Rural 2ommunity groups may pressure REA to
expand financing to cover community-scale
solar systems.

Secondary Impact: REA program may enhance energy self-reliance.

Secondary Impact: What social concerns will be raised by widespread deployment of '
SWEC3 li;ear of bodily injury and propzarty damage)? _

All
All

All

Al

All

Al

All
All

SWECS
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Table 5-7. SOCIAL IMPACTS OF THE POLICY INITIATIVE AFFECTING THE UTILITY SECTOR (Continued)

Level of Social Impact Technology
~— Associated
Individual Group . Organization Community Society _With Impacts
Perceived

monetary savings
on utility bills

by using solar
energy.

Barriers to Social Acceptance:

Uncertainty about system performance,
providing enough needed energy, equip-
ment wearout, back-up energy from REA,

Secondary Impact: Encouragement of rural small power production to take advantage

of buy-back rates allowed under PURPA.

Secondary Impact: In rural areas,

energy jobs accrue 1o local residents.

Secondary Impact: Possible union/nonunion
worker conflicts over installation and main-
tenance of solar.

Secondary Impact: Concerns about

attractiveness of solar energy
applications.

How will REA react to
this program?

Secondary Impact: Cooperatives and community-scale systems form

for solar energy production and distribution (Holloway, 1979).

Secondary Impact: New business established for construction and maintenance of

All

All
All

All

All

All-
All
All

All

alternative energy production systems.
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Table 5-7. SOCIAL IMPACTS OF THE POLICY INITIATIVE AFFECTING THE UTILITY SECTOR (Concluded)

Level of Sccial Im paet

Individual Group Orgenizatian Community Soci ety

Technology
Associated
With Impacts

F etrofitting existing tuildings will increase

Secondary Impact: Desire for self-sufficiency/energy indepen-
dence (Annual Review of Solar Enerzy, 1978; Solar Energy in
Review, 1979; Holloway, 1979; Lovins, 1976).

Secondary Impact: Will the REA program
encourage more on-fa~m energy inrovation
leading to further self-reliance?

—————Seconcary Impact: Increased self-esteem, pride of ownership.

Secondary Impact: Sclar technology as a community resource can make the community
self-sufTicient (Ferrey, 1978).

C. Expand Missions for Water and Power Resources Service end U.S. Army Corps of Engineers:

Possibly more money for
R&D for solar.

Seconcary Impect: Less requirement for corstruction of eonven-
tional power plants.

Siting alternative energy
systems in proximity to
existing conventional
power plants.

How will affected agencies
react 1o this pclicy?
(Current bias toward
centralized energy
systems

All

All

Al

All

All

All

All

# RES

98.-4.L



TR-786

S=RI @

5.5 GOVERNMENT SECTOR INITIATIVES

Two policy initiatives were proposed to enhance the use of solar energy in the govern-
ment sector. One initiative concerned the Federal Government and the other was aimed
at state and local governments, The federal initiative suggested a requirement that new
civilian federal facilities use passive solar design and cost-effective active solar systems.

5.5.1 New Civﬂian Federal Facilities

This initiative proposed that all new civilian federal facilities be required to use passive
solar design and construction techniques and active solar to the maximum extent possi-
ble. In addition, highly visible federal buildings would be retrofitted with solar water and
space heating systems to supplement conventional systems. Under this proposal, U.S.
Postal Service buildings would be retrofitted and a number of other public buildings that
experience a high degree of use, such as rapid transit transfer stations and national park
buildings, also would be retrofitted. Table 5-8 presents likely social impacts of imple-
mentmg this 1mt1atwe.
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Table 5-8. SOCIAL IMPACTS OF THE POLICY INITIATIVE TO REQUIRE NEW CIVILIAN FEDERAL FACILITIES TO USE
PASSIVE SOLAR DESIGN AND COST EFFECTIVE ACTIVE SOLAR SYSTEMS*

Level of Sccial Impact Technology
Associated
Individual Group Orgdnization . Community Society With Impacts
Secondary Impact:

Some change in siting

of new federal build-

ings to allow for

solar access. SHAC

DOE ¢ooperation with

OMB, other federal

agencies, in determin-

ing cost-effectiveness

anc standards for solar
installations. SHAC

Secordary Impaet: Community-level zoning
regulations and building codes chenge to

adapt to requirements of solar systems

on federal buildings withir: jurisdietional

bouncaries of the community. SHAC

Visitors to federal facilizies will beccme better informed about solar energy tech-
nologies, applications, aesthetics, and economic benefits, SHAC

Secondary Impact: Use of civilian federal facilities with soler systems will increase individual/social accept-

ability of solar energy through exposurs to apprapriate energy end-use matehing. SHAC

For “eceral agencies,
reduced front-end costs
as a controlling factor
ir. sclar decision
makirg. - SHAC

*Impacts affecting more than one level of society ere written across the columns of the levels: they are likely to affect. Primary

and secondary social impacts are specified, and gaps in existing knowledge of likely social impsects are presented as questions.
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Table 5-8. SOCIAL IMPACTS OF THE POLICY INITIATIVE TO REQUIRE NEW CIVILIAN FEDERAL FACILITIES TO USE
PASSIVE SOLAR DESIGN AND COST EFFECTIVE ACTIVE SOLAR SYSTEMS (Continued)

Level of Social Impact : ' ' Technology
Associated
Individual Group Organization Community Society With Impacts

" Establishment of high
standards for manufac-
turers of solar equipment :
for federal buildings. . SHAC

Secondary EmFact: Federal procurement and

installation of solar systems may increase

business for minority contractors and jobs for :

minorities. ' SHAC

Highly visible federal buildings will demon-
strate aesthetic potential of solar
applications. . SHAC

Secondary Impact: More

business volume for

the solar energy

industry. SHAC

Federal Government

takes leadership role

in establishing new

values about energy

sources and con-

servation. SHAC

Secondary Impaet: Use of solar focuses public attention on federal involvement in preservation of natural

resources, scenic areas, and historie sites. SHAC

Secondary Impact:
Successful demonstration
program may lead to
permanent policy requir-
ing use of passive designs

and active solar systems in S
all federal facilities. : SHAC
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‘Teble 5-8. SOCIAL IMPACTS OF THE POLICY INITIATIVE TO REQUIRE NEW CIVILIAN FEDEREAL FACILITIES TO USE

PASSIVE SOLAR DESIGN AND COST EFFECTIVE ACTIVE SOLAR SYSTEMS (Concluded)

Level of Soeia’ Impact ' A ' Technology
- . Associated
Individual Group Organization Community Society With Impacts

Secoadery Impact: Federal demonstration ;-rdgram will i"nfluénce_
state and local governments to use passive sclar design and cost- -
effective active solar in retrofitting their fazilities. : SHAC

Secondary impact:
Increas=d flow of com-
munication among fed-
eral agencies about
the use of solar tech-
nologies in retrofit

and new fazilities. SHAC
Nonunion business may be disadvantaged
in getting federal construction ecntracts
because of Davis-Bacon Act requiring .
union-scale labor wages. : SHAC
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" 9.5.2 State Energy Management Planning

The second initiative to enhance the use of solar energy in the government sector is
aimed at state and local government. The initiative calls for additional funds to be given
to the states for energy planning and management. States would submit plans for the
resolution of institutional barriers to solar energy use to qualify for matching federal
grant money under the State Energy Management Planning Act (SEMP). Elements of the
plans included goals for solar use; milestones for facilities using solar energy; methods
for removal of regulatory and legal barriers associated with solar acecess and building

codes; information programs for builders, lenders, and consumers; and programs for con-
- sumer protection. Federal grant money under SEMP would be made available for 5 years

after enactment of the initiative. The likely impacts of this policy proposal are pre-
sented in Table 5-9. '
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Table 5-9. SOCIAL IMPACTS OF THE POLICY INITIATIVE TO GIVE STATES ADDITIONAL FUNDS FOR ENERGY
PLANNING AND MANAGEMENT*

Level of Social Impact ' Technology
Associated
Individual Group Organization Community Sociaty With Impacts

With state and federal

planning for greater

soler energy use, will

finencial institutions

give credibility to

finencing solar energy )

applications? ] SHAC, PV

SEMP requirement that states prepare plans
to remove barriers associated with solar
access and building codes may result in
conflicts between state and municipal
governments (access and building codes
are the province of municipal and county
_ government), SHAC, PV

PUCs will attempt to establish guidelines for utility provision
of services (buy-back and back-up) to solar energy nrcducers/
consumers. SHAC, PV

States nay press for
funding of SEMP pro-
gram beyond 1985.

New intrastate and interagency alliances
formed to meet requn'ements for SEMP
funds. SHAC, PV

Will state-level authority for energy planning
be to the detriment of regional and community
authority for energy action?

*Impacts affecting more than one level of society are written across the columns of the levels they are likely to affect. Priinary
and secondary soeial impacts are specified, and gaps in existing knowledge of likely social impacts ere presented as questions.
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Table 5-9. SOCIAL IMPACTS OF THE POLICY INITIATIVE TO GIVE STATES ADDITIONAL FUNDS FOR ENERGY

PLANNING AND MANAGEMENT (Continued)

Level of Social Impact

Technology

-

Individual Group Organization Community

Associated-
Society With Impacts

State solar planning to meet SEMP require-

Danger of federal gov-

ernment usurping states’

rights for energy

planning? . "SHAC, PV

ments may delay or complicate federal financ-

ing of some community energy projects.

\

SHAC, PV
States will put more
dollars into energy
planning programs. SHAC, PV

Secondary Impact:

More employment oppor-
tunities at the state
level in energy plan-

ning. SHAC, PV
The energy information outreach programs will result in greater public knowledge about solar energy. SHAC, PV
Secondary Impazt: Will increased knowledge about solar energy result in greater commercialization of solar
energy? SHAC, PV
Secondary Impact: Will state-level planning for solar energy use constrain community-level energy .
projects? - ) SHAC, PV
Secondary Impact: Greater participation of
solar industry in state planning for use of
solar energy. SHAC, PV
Secondary Impact: Formation of solar industry
political action committees to present
industry's perspective on solar use to state solar
' SHAC, PV

energy planners.
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Table 5-9. SOCIAL IMPACTS OF THE POLICY INITIATIVE TO GIVE STATES ADDITIONAL FUNDS FOR ENERGY .
PLANNING AND MANAGEMENT (oncluded) ' .
Level of Social Impact , Technology
: Associated
Individual Group Crzanization Community Society With Impacts
Secondary Impact: Utilities end energy .

companies respond to state sclar planning by
developing solar energy plamning and xjesearch

units. SHAC, PV
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SECTION 6.0
CASE APPLICATION: RESIDENTIAL RENTAL MARKET

This section demonstrates the importance of identifying specific individuals and groups
that will be investigated in social impact assessments. Here, we address the set of social
groups that make up the residential rental market. This demonstration afforded
investigators an opportunity to conduct a preliminary test of the ‘assessment strategy and
categories of social impacts used in the general study. The question that guided the
demonstration was, "How would the proposed policy initiatives affect the set of social
groups in the residential rental market?" We conclude that specifying social groups
results in a meaningful assessment, and that effective policy for increasing solar energy
use in rental housing considers the diversity of the rental market.

Following a brief characterization of the rental housing market, five of the proposed pol-
icy initiatives are assessed. Specific likely impacts of each initiative are presented in
tabular form after the initiative is described and its relationship to the rental market
discussed. The relevance of the set of policy initiatives for the residential rental market
is noted in the summary at the end of this section. :

6.1 CHARACTERISTICS OF THE RENTAL HOUSING MARKET

The residential rental sector comprises a significant portion of U.S. housing. In 1977,
there were 26-1/2 million rental units in the United States, representing 35% of the
entire housing stock (Bureau of the Census, 1979). Also, renters now face the nation's
lowest recorded vacaney rate—5% (GAO, 1979). The market is typified by fewer housing
starts, increasing condominium conversions, and abandonment. Rising utility costs are
part of the cause, exacerbating trends of rapidly rising operating costs throughout the
rental sector. According to a report to Congress by the General Accounting Office
(GAO, 1979), the rental housing situation is one of emergency.

The rental sector, like the residential sector in general, is varied in its composition. Dif-
ferences in building structure, geographic distribution, forms of ownership, and renter
demographics pose diverse technical, institutional, and economic barriers to conservation
and solar energy use in rental housing. Differences between owner-occupied and rental
housing, and differences within the rental housing sector .itself, are important because
they reflect the diversity in the residential sector. This implies that policies need to be
carefully tailored to ensure the promotion of energy efficiency in all forms of housing.

6.1.1 Building Structure

Associating rental housing with only multifamily structures is a common misrepresenta-
tion of the rental sector. Multifamily structures with five or more units actually consti-
tute only 38.5% of U.S. rental housing stock. Multifamily structures with from two to
four units account for 27% of the stock; and single-family rentals, 31%. Thus, rental
housing is more than multifamily structures.
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6.1.2 Regional Distribution

Rental housing is spread fairly evenly throughout the United States, but regional varia-
tions do exist in the types of rentals available. For example, there are more single-
family attached (30%), two to four units (34%), and large multifamily structures (33%) in
the Northeast than any other region. Yet, there are fewer single-family detached units
(9%) in the Northeast than any other region. In contrast, single-family detached units
are in greater abundance (44%) in the South than are single-family attached, two to four
units, or large multifamily rentals. The types of available rental units affect both the
technical problems and policy considerations required for promotion of solar energy and
conservation in each region.

6.1.3 Urban/Rural Profile

Rental housing is concentrated in urban areas, and this has implications for urban energy
policy. Approximately 82% of rental housing is located in urban areas while 65% of
owner-occupied units are there. In many cities, rental units actually outnumber owner-
occupied units. This implies that effective urban energy policy will incorporate measures
to encourage conservation and solar energy use in rental housing.

6.1.4 Age of Housing Stock'

One important difference between rental housing and owner-occupied housing is that the
rental stock in the United States is older. Approximately 41.4% of the rental housing in
use today was constructed before 1939. This figure compares with only 27.6% of the
owner-occupied units constructed during the same period. The significance of this is that
the age of housing is directly correlated with the energy efficiency of buildings. For
instance, of the existing structures built before 1939, approximately 33% have no ceiling
insulation, and 41% have no wall insulation (DOE, 1980, p. 23). Similar deficiencies in
insulation are found in only 5% and 6%, respectively, of the units built after 1975. These
deficiencies indicate that there are both a substantial need and opportunities for conser-
vation and solar energy measures to improve the energy efficiency of a large proportion
of the rental stock.

6.1.5 Federal Assistance in Rental Housing

Increasingly, the Federal Government has been pressured to fill the supply gap in rental
housing created when the private sector's investment in new starts decreased. Increasing
operating costs, largely the result of escalating fuel prices, have reduced the profitabil-
ity of all rental housing, especially low-income rentals. Investment in new multifamily
housing has fallen dramatically, as private investments hit a 20-year low (GAO, 1979,
p. 11). While the number of annual multifamily housing starts decreased from 906,000 in
1972 to 371,000 in 1977, federal subsidies have doubled from 22% to 44%. HUD has
estimated that by 1980 nearly 60% of multifamily construction would be federally subsi-
dized, and more than 75% will be subsidized or federally insured, or both (GAO, 1979,
p. 25) The decrease in rental housing starts can further aggravate the currently tlght
rental housing market, and increasing federal involvement in rental housing can become a
severe burden on federal resources. This situation suggests the appropriateness of a fed-
eral role in encouraging energy-efficient construction in federally sponsored rental hous-
ing starts.
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6.2 ENERGY USE PATTERNS

Space heating (50%) and domestic water heating (30%) account for approximately 80% of
the energy consumed in both the rental and owner-occupied sectors. The proportions of
heating fuels used for space heating in both rental and owner-occupied dwellings are also
fairly comparable. The two most significant differences between renters and home-
owners are (1) the greater percentage of renters (17.4%) who have electric space heating
and (2) the greater percentage of renters having no heating at all (1.1%).

A significant variability exists in the regional distribution of the four most often used
fuel sources for residential space and water heating. While both the West and the North
Central regions used gas space and water heating predominantly, the South used about
the same quantity of electricity as gas for space heating but more electricity than gas
for hot water. The Northeast used more fuel oil than gas for space heating. This sug-
gests that the fuel needs for residential space and water heating are not the same for all
regions of the nation, and this variety must be considered in the debates about energy
use. ,

6.3 WHO PAYS THE ENERGY BILLS?

Another crucial distinction in the rental housing sector is who pays for the energy used to
heat water and space. The percentage of space and water heating utility bills paid by the
building owner and usually passed on to the tenant in the rent (master-metered) as
opposed to those paid directly by the tenant (separately metered) varies by fuel type,
building structure, and region. In general, electricity is almost always paid directly by
the renter, and fuel oil bills are usually paid by the owner and covered in the rent. Gas,
on the other hand, while usually paid by the tenant, is more often paid by the owner than
. is electricity.

When the tenant is paying the utility bills, there is very little, if any, incentive for the
owner to invest in conservation or solar energy equipment, or both, because owners see
no immediate economic benefits. Likewise, when an owner can readily pass on 100% of
rising energy costs, there is little incentive to invest in conservation or solar energy. It
seems owners have the greatest incentive to invest in conservation and solar energy when
they still pay energy bills themselves, and for some reason are unable to pass on the full
cost to the tenants in their rents. y

All of these differences between the rental and owner-occupied portions of the residen-
tial sector are important because they suggest the necessity for carefully tailored poli-
cies and programs that do not misrepresent the residential sector as homogeneous. At
the same time, it is crucial for policy makers to understand that great diversity exists
within the rental sector itself.

6.4 PRINCIPAL GROUPS IN THE RENTAL HOUSING MARKET

For policies and programs to encourage solar energy use and conservation effectively in
rental housing, policy makers must understand the decision-making process in rental
housing and address its diversity of physical characteristics. Policies and programs must
incorporate knowledge of chief groups in the rental housing market and how they are
likely to respond to such policies and programs. These groups include renters, builders,
and owners. '
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6.4.1 Renters

Renters generally have lower incomes than homeowners (see Table 6-1). In 1977 the
median income of a renting family was only $8,800, but the income of the average
homeowner was $16,000. As a consequence, a greater proportion of the income of
renters is spent for rising energy costs which they pay either through rent increases or
directly as utility bills. Although low-income households consume less energy than the
national average, they spend 30% to 40% of their incomes for energy, while middle-
income households in identical climates spend 7% to 10% of their incomes for energy
(NCAT, p. 12).

T ble 6-1. INCOME COMPARISON: HOMEOWNERS VS. RENTERS, 1977

Income ($) No. of Homeowners Percentage  No. of Renters Percentage
=17,000 A 9,469 19.4% 10,723 40.4%
7,000-10,000 . 4,797 _ 9.8 4,232 - 16.0
10,000-15,000 8,571 176 5,328 20.1
=15,000 25,929 53.2 6,232 23.5
Total 48,766 100.0 26,515 . 100.0

Source: GAO, p. 8.

Renters are also less likely to invest in conservation or solar energy than homeowners.
Besides all the legal and financial difficulties renters have in investing in conservation or
solar energy devices for another's property, renters usually have less money to invest in
such measures. Also, in general low-income renters occupy the least energy-efficient
structures. Of the 11 million rental units constructed before 1939, 64% are occupied by
families earning under $10,000 (Bureau of the Census, 1979). In sum, these characteris-
tics of renters suggest they are in the greatest need of help in paying energy bills.

Most rental housing tenants pay their own utility bills directly but can make only minimal
investments in conservation and solar energy. Small investments with payback periods
shorter than a lease -or investments in portable devices such as low-flow shower heads
that the renter can take when moving are of limited value in reducing utility bills. Also,
there are restrictions on these conservation efforts. In addition to financial constraints
faced by low-income renters, there are legal restraints that forbid tenants from tamper-

. ing with rented property without the owner's permission. Although owner/tenant cooper-
ation is probably easiest with portable devices, more expensive investments such as
insulation or a solar water heater, which require substantial changes in rental property,
are likely to meet with greater resistance from owners.

Because tenants are severely constrained from taking responsibility for conservation or
solar energy investments, energy policies and programs must focus on rental housing
owners. The following section explains how rental housing owners evaluate investments,
and how they can be encouraged most effectlvely to invest in energy-eff1c1ency
improvements.
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6.4.2 Owners

Operating costs for building owners and managers are increasing at a more rapid rate
than are the revenues collected in the form of rents. In a study for HUD, Touche, Ross
and Company reported that, since 1970, fuel and utility expenses have increased 989% in
apartment buildings while rents have -increased only 39% (Booz, Allen & Hamilton,
1979). Owners are responding to declining profitability with condominium conversions
and, in some ecases, abandonment. These reactions remove housing units from the rental
market, further exacerbating the acute shortage in rental housing.

Investors and building owners select the forms of ownership (proprietorship, partnership,
or corporation) most profitable for them based on their existing assets, tax liabilities,
and general portfolios. The individual investor or building owner will also have prefer-
ences for the types of profit (annual income, tax benefits, and/or capital gain) most ben-
eficial to her or his financial situation. Forms of ownership and types of profit interact,
.and individuals investing in or owning rental housing will select the combination that is
most beneficial and most profitable for them (Harvard Business School, 1972).

To be most effective, financial incentives should be of the type preferred by rental hous-
ing owners. As reported by Booz, Allen & Hamilton (1979), a National Apartment Asso-
ciation (NAA) survey of rental housing owners (five or more units per building) indicated
a strong preference for tax credits and a strong dislike for loan guarantees and grants. In
almost every form of ownership, a substantial portion of profits from owning rental prop-
‘erty is in the form of tax benefits. Rental property owners are, therefore, familiar with
the tax system, and it is not surprising that they prefer tax credit incentives over loan
guarantees or grants which require greater government involvement in their operations.

In addition, the NAA survey found that criteria for cost-effectiveness in energy-related
investments are high. The majority (72%) of owners surveyed indicated they would make
an investment in conservation and solar energy if the payback period were 3 years or
less. This is a serious barrier to some conservation and most solar energy investments
because payback periods are generally longer than 3 years. When conservation and solar
energy investments are evaluated on a life-cycle cost basis, they are often competitive

- with conventional fuels and appear to be sound investments. However, if owners have a
maximum 3-year payback period requirement, it would be difficult for them to perceive
such an investment as cost-effective or financially sound.

Another important problem reducing the likelihood of energy-related investment is that
building owners have little basis on which to judge and calculate the cost-effectiveness
of an investment, because they are uncertain about how much conventional fuel they will
save or the future value of that fuel. Uncertainty about fuel and monetary savings is a
major barrier to investments in conservation and solar energy for rental housing (Booz,
Allen & Hamilton, 1979). '

6.4.3 Builders

Builders of rental housing are fundamentally similar to owners. They have few incentives
to invest in conservation or solar energy in rental housing. First, because rental housing
‘starts are at an all-time low, builders' business has declined. Second, builders can be
short of capital at the time of construction and so usually will choose the least expensive
healing equipment. Sinee builders do not usually own or operate their buildings, they
have little concern for future utility operating costs. This is evidenced by the fact that
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most new rental housing is equipped with electric resistance space heating. Electric
resistance heating is the least expensive system to install, but the most expensive and
inefficient method of heating in all regions of the country.

6.4.4 Sum mary

While tenants may have an economie incentive to conserve energy and use solar energy
to keep utility payments down, they have little income available for such investments
and are legally constrained from making unauthorized improvements to rental property.
In contrast, builders and owners have more expendable income with which to make
investments in conservation or solar energy. However, because they share little or no
responsibility for paying utility bills, there is no economic incentive for those invest-
ments.* In the next section, we explore federal policies that have been suggested to
encourage solar energy use in the residential sector in general. These policies will be
analyzed as to their likely effectiveness in the rental housing sector.

6.5 SOCIAL IMPACTS OF POLICY INITIATIVES

In this section, we explore likely social impacts of five of the proposed national-level
public policies presented and investigated in Seec. 5.0. These policies have relevance to
the residential sector as a whole. The five policies are:

a tax credit for energy-efficient construction;

the formation of a Solar Development Bank;

°
®
"o federal funding for solar programs for the poor;
e a consumer protection program; and |
®

extension of the solar tax credit to include leased solar cquipment.

Each poliecy initiative was assessed independently, and the results are presented sepa-
rately here. Each policy is introduced with a general description of the initiative, a
statement about its likely impact on rental housing, and an assessment of impacts on the
groups associated with the market. Following each introduction is a table that outlines
likely impacts by category of social impact and by social groups within the residential
rental market. The major groups referred to are builders, owners, and tenants. Other
groups affected are listed in a fourth column, labeled "Other." The impacts presented
are not rank-ordered and do not suggest how significant each will be. Also, interaction
effects among the impacts are not assessed.

6.5.1 Tax Credit for Energy-Efficient Construction

This policy would allow an income tax credit to builders based on the number of Btu
saved compared with conventional construction. We will presume an estimated credit to
equal about $1,000 per dwelling unit. The credit would be in effect for 5 years. It is

*In addition, from the owner's perspective, a conservation or solar energy investment is
not perceived as cost-effective because of uncertainty in calculating return and the high
return required.
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unclear whether the credit would be available to contractors performing substantial
building rehabilitation.

It is estimated that 75% of rental housing starts today, which are at an all-time low, are"
federally subsidized or insured (GAO, 1979). Therefore, federal requirements for energy-
efficient construction in new rental housing could have a bigger impact than would a tax
credit. However, without adequate financing for energy-efficient construction, such
requirements could cause rental housing starts to decline even further. Likely social
impacts of this initiative are specified in Table 6-2. ‘
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Table 6-2. SOCIAL IMPACTS ON RESIDENTIAL RENTAL GROUPS OF A TAX CREDIT FOR ENERGY-EFFICIENT CONSTRUCTION

Categories of
Social Impacts

Builder

Owner

Tenant

Other

1. Financial Aspects of
Solar Energy Deci-
sion Making

CapitaZ short when
building; credit not help-
ful unt1 refund re-
ceived.

If tax credit exceeds
additional eost of solar,
total dzvelapment costs
will be lower, inproving
profit-margin. .

I7 projected lower oper-
ating costs :nerease pro-
fit, building’s velue and
sales price are higher.

Where builder has pro-
pensity to try solar, tax
credit may influence de-
cision to do so.

Differential impact on
builders of iuxury vs.
low/mod. ircome hous-
ing: luxury builders may
use solar for marketing
purpos=as.

Annual operating income
higher, expenses lower
for fuel.

Secondary Impact:

Higher building purchase
price to awner (buyer).

Secondary Impact: If

owner is Public Housing
Authority, less public
dollars required to pay
heat and rent.

Secondary Impact:

Less turnover due to en-

ergy costs:

- increase profit by re-
ducing vacancy costs;

- decrease profit in
cases where rent con-
trol allows rent in-
crease only with unit
change of occupancy.

Lower utility experses.

whether included ir. rent .

or not.

Secondary Impact: May

have higher rent gener-
ally because of building's
increased value.

Unequal tenant access
to solar-heated space.

Secondary Impact: Less

turnover attributatle to
energy costs in energy~
efficient apartments.

Secondat:y Impact:

Banks reluctant to make
loans for solar because
"ecollateral" based on tax
credit.

Secondary Impact:

Banks willing to loan
more for solar construe-
tion if convinced that
profit increases.

Secondary Impact: Sta-

bilize the neighborhood-
both people and building
stock.
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Table 6-2. SOCIAL IMPACTS ON RESIDENTIAL RENTAL G

(Continued)

ROUPS OF A TAX CREDIT FOR ENERGY-EFFICIENT CONSTRUCTION

Categories of
Social Impacts

Builder

Owner

Tenant

Other

2. Behavior Related to
Solar Energy Use

Luxury building builders
with higher profit mar-

. gin have more expend-

able income for solar.

" Credit in income tax

means more o luxury
rental builders with
more income.

No impact on nonprofit

developer.

Secondary Impact:

Builders influence banks
to finance solar and en-
ergy-efficient construe-
tion so that tuilders can
take tax credit.

Change in conventional
building prac=ices.

Builders familiarize
themselves with energy-
efficient construction
techniques.

Owner perceives energy-
efficient building as bet-
ter investment.

Owners familiarize
themselves with energy-
efficient construction
techniques in order to
evaluate investment.

Secondary Impact: Far

passive solar, owners
keep windows clean; in-
creased maintenance
responsibilities.

Secondary Impact: Ten-

ants prefer to live in en-
ergy-efficient building.

Secondary Impacts:

Changes in routine pat-
terns of behavior asso-
ciated with energy use
(i.e., pulling shades,
etc.so :

Secondary Impact:

Banks change policies to
be more favorable to
energy-efficient con-
struction demand.
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Table 6-2. SOCIAL IMPACTS ON RESIDENTIAL RENTAL GROUPS OF A TAX CREDIT FOR ENERGY-EFFICIENT CONSTRUCTION

(Continued)

Categories of
Social Impacts

Builder Jwner

Tenant

Other

3. Land Use

4. Political Institu-
- tions

5. Impacts on the Econ-
omy

6. Informaticn and Edu-
cation

7. Social Acceptance

Require solar access assurance.

Choose sites with south corientation.

If eredit insufficient for inereasing profit mar-
zins, lobby for inereased credit amount.

Secondarv Impact: Profit increases, more money to

spend locally.

Secondarv Impact: En-

hance local economic health
by using local suppliers '
of energy-efficient con-
struction materials.

Secondary Impact:

Competing uses for land
with good solar access. .

Secondary Impact: Tenants

organize for solar green-

house.

Secondary Impact: If

tenants pay less for
rent and utilities, have
more money to save or
spend locally.

Secondary Impact: If zon-

struetion includes green-
house used by tenants, de-

creases cost of food.

Demonstration value: hands-cn experience for rental property.

Builders unsure atout
owners' acceptance of
solar. '

Owners wanting solar have
added incentive to offer
builders.

Owners unsure of tenant's
acceptance of solar energy.

Secondary Impact: Sit-

ing questions for local
government—assuring
solar access for passive
heated multtifamily
buildings.

Secondary Impact: En-

hance small business
development if local
small business supplies
energy-efficient build-
ing materials.
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Table 6-2. SOCIAL IMPACTS ON RESIDENTIAL RENTAL GROUPS OF A TAX CREDIT FOR ENERGY-EFFICIENT CONSTRUCTION

- (Continued)
Categories of
Social Impacts Builder. : Owner - Tenant . Other
7a. Economic Motives Secondary Impact: Will tenants be able to pay
: : for both utilities and rent in energy-inefficient
building?

Difficult to judge cost-effectiveness of energy-
related equipment. Uncertainty about Btu saved;
uncertainty about future prices of conventional fuels.

7b. Barriers to Social . Uncertainty about sys-
Acceptance . ’ tem providing sufficient
energy. ’
9. Health and Safety Concern over indoor air quality.
10. Employment Jurisdictional disputes among
labor unions and nonunion
laborers.
&
Secondary Impact: Builders
may take advantage of fed-
eral weatherization train-
ing programs.
11. Aesthetics Builder may be con- - Visual impact of north
strained by capability 4 faces of buildings—
of architect. : . challenge to designers.

Attractiveness of heat-storage walls and/or floors.

Less square feet of liv-
ing space.
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Table 6-2. SOCIAL IMPACTS ON RESIDENTIAL RENTAL GROUPS OF A TAX CREDIT FOR ENERGY-EFFICIENT CONSTRUCTION
(Concluded)

Categories of . .
Social Impaets Builder Owner Tenant Other

Trade-off betweer: best view and best solar orientation.

New design opportu-
nities for federally
supported rental hous-

ing.
12. Impacts on Industry ) ‘Energy pricing for bazk-up may be highel;/Btu with
_ lower energy use. .
13. Quality of Life -—————Secondary Impact: Feeling of being uniqu2, innovative.

Secondary Impact: Greater sense of autonomy and
and self-sufficiency. :

Secondary Impect: Contribution to national energy security.
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6.5.2 Solar Development Bank

- In August 1980, Congress authorized a Solar Development Bank. Here, we explore the
impacts of the Bank as created by law rather than as proposed in the policy initiative.
The Bank will buy solar-related loans from conventional lending institutions, subsidizing
the .interest on portions of the loans depending on the loan recipient's income. In the
case of rental housing, it is assumed that renters will be unlikely to use the loans because
of the constraints on their ability to make changes to rental property. Builders and
owners will be more likely to use the Bank. However, because of their generally high
incomes, the loan recipients will be eligible for only 40% subsidies. In addition, that por-
tion of the solar energy investment that is subsidized through the Bank is not eligible for
the federal tax credit. Assuming that builders and owners of rental property have access
to conventional financing, the Solar Bank loan subsidy is nearly equivalent to the tax
credit but provides little incentive to builders or owners to incorporate solar energy sys-
tems in rental housing. Likely social impacts are presented in Table 6-3.
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_Table 6-3. SOCIAL IMPACTS ON RESILENTIAL RENTAL GROUPS OF A SOLAR DEVELOPMENT BANK

Categories of :
Social Impacts Biilder ' Owner

Tenant

Other

1. Financial Aspects Tax credits weighed against loa1:subsidy.

Will builders and owners be required to take on a
segarate loan for solar energy systems?

Capital for solar loans
more easily available.

Allows solar curchasers to spreed payments over
time ratker than pay all at once.

Solar investment may be
amortized by rent over time
as owner pays off investment.

More available money for
financial institutions—
try to get solar loan
customers.

Secondary Impact: Inter-

est groups lobby to im-
prove subsidies to make
loans attractive to rental
housing owners.

Secondery Impact: Im-

prove information avail-
able and targeted toward
rental housing owners.

Secondm"y Impact:

Strengthen local economy
by freeing investment cap-
ital for other local invest-
ments.
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6.5.3 Funding Program to Assist Low-Income Groups

This policy has two major parts. The first part would provide grants to low-income
homeowners for solar energy systems. The second part of the program would increase
public housing construction financing by 20% to cover the cost of solar prototype con-
struction and provide funding for public housing and Section 8 unit retrofits. Grants for
prototype public housing construction are likely to have a small impact on the rental
housing market because there are so few rental housing starts and because public housing
makes up a small portion (13%) of all rental housing. Federal subsidies for rental housing
are more prominent in privately owned units. Therefore, grants for Section 8 and public
housing retrofits may have a bigger impact on rental housing, especially because Section
8 units are often mixed with unsubsidized units in the same building. Three divisions of
impacts are suggested by this policy and are presented in Table 6-4. First, Program 1
impacts of the 80% grants for low-income homeowners are presented. Then, Program 2
impacts are presented in two sections: impacts of an increase in level of subsidies as
construction costs for solar prototypes and impacts for Section 8 housing retrofits.
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Table 6-4. SOCIAL IMPACTS ON RESIDENTIAL RENTAL GROUPS OF FEDERAL FUNDING OF LOW-INCOME HOUSING

Cafegories of
Social Impacts

Suilder

Owner

Tenant

Other

Program 1: 80% grants for Iow income hormeowners ‘to purchese and install solar energy systems:

2. Behavior Related to
Solar Energy

13. Quality of Life

Program 2: Increase public housing canstruction funds for solar prototypes:

1. Financial Aspects

11. " Aesthetics

4. Political Institu-
tions

Provides funds to builders
interested in construeting
prototype solar public
housing. :

Expands design opportuni-
ties for putlic housing.

Public housing duilders

lobby to expand the program.

Lessens cost to taxpayers
of operating public hous-

ing through decreased util-

ity expenses.

Encourage tenants tc

form cooperatives or en-

Secondary Impact:

Further rental housing -

courage condominium con- shortage.

version of their rental
units.

Secondary Impact:

Poorer tenants unable to
afford unit once it is.
converted to co-op or
condo.

- Secondary Impact: Public

housing more attractive to

live in.

Delay construction
of public housing for
design review.

Encourage rehabitation
of abandoned buildings
as co-ops.

Secondary Impact:

Communities lobby to
require solar and
energy-efficient con-
struction in public
housing to reduce their
costs of maintenance
and operation.
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Table 6-4. SOCIAL IMPACTS ON RESIDENTIAL RENTAL GROUPS OF FEDERAL FUNDING OF LOW-INCOME HOUSING

(Continued)
Categories of . .
Social Impacts Builder Owner Tenant Other
- Secondary Impact:
Changes in review
process to accommodate
solar. .
6. Information and Gives participant builders Prospective tenants
Education experience with solar. lobbying for solar on

prospective units.

Tenants in existing public
housing lobbying for retro-
fits. -

7. Social Acceptance ' ' Tenants resent being
" “guinea pigs" in proto-
type housing.

7a. Barriers to Social Prototype installations may be poor quality.
Acceptanca’ '

Prototype instellations may be "gold-plated," offering little or no
transferable information. .

10. Employment Impacts Secondary Impact: May get
contractors' irput to stan-
dards and codes for solar
quality assurance.

12. Impacts on Industry-

Secondary Impact: Suc-
cessful prototype may
increase solar business.
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Table 6-4. SOCIAL IMPACTS ON RESIDENTIAL RENTAL GROUPS OF FEDERAL FUNDING OF LOW-INCOME HOUSING

Continued) .
Categories of .
Social Impacts Buiider Owner Tenant . Other
Program 2: Section 8 publie housing solar retrofits:
1. Financial Aspects Provides money to builders with propzansity to per- Secondary Impact: Solar with-

form solar retrofit.

(-]

. Land Use

3. Political Institutions

5. Impacts’on the Economy

6. Information and
Education

in means of low- and moderate-
income households.

Secondary Impact:

Require cooperative
agreements among owners
to ensure solar access.

" Owners of buildings with

good solar access may take
advanzage of this program;
those with poor solar -access
will not.

Owners and tenants lobby to expand program in order
to red.ice utility expenses.

Secondary Impact: New political alliances between

owners and tenants.

Secondary Impact: More expendable income for ~ Secondary Impact:

owners and tenants with lower utility expenses. Draw on local businesses
to provide materials for
retrofit.

Secondary Impact:
Possibility for new
enterprise development.

"Hands-on" experienze with solar energy for Secondary Impact:

owners and tenants. Community becomes
more familiar with solar
applications.
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Table 6—4. SOCIAL IMPACTS ON RESIDENTIAL RENTAL GROUPS OF FEDERAL FUNDING OF LOW-INCOME HOUSING

(Concluded)

Categories of
Social Impacts

Builder

Owner " Tenant

Other

7. Social Acceptance

10. Employment Impacts

11. Aesthetics

12. Impacts on Industry

Lower operating ex-
penses induce owners
to want retrofi-.

Secondary Impeet:

Jobs for local solar
laborers.

Secondary Impect:
Jurisdictional disputes -
among labor unions.

Secondary Impect:
Contractors ne=d laborers
with new special skills.

Secondary Impact:
Passive retrofit imits
interior design possi-"
bilities; placement of
furniture, ete.

Secondary Impact:

Jobs for graduates of
solar training programs.

Secondary Impact:
Neighbor or public com-

plaints about "unat-

tractive" solar retrofits.

Secondary Impact:
Strengthen local solar
industry.
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6.5.4 Consumer Protection Program

To provide consumers with more reliable information about solar products, this initiative
would both extend the existing voluntary product testing program to a wider range of
solar products and expand the development of quality and performance standards. While
standardized product information may enhance consumer evaluation of the reliability and
effectiveness of solar products, the costs of product testing may prove to be a disadvan-

tage to small, less well capitalized solar f1rms in the industry. Likely soc1a1 impacts are
presented in Table 6-5. :
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Table 6-5. SOCIAL IMPACTS ON RESIDENTIAL RENTAL GROUPS OF A CONSUMER PROTECTION PROGRAM

Categories of '
Social Impacts Builder Owner Tenant

Other

1. Financial Aspeets Owners and builders assisted in evaluating cost-effective-
. ness of solar ir.vestments, although doesn't remove un-
certainty about future fuel prices.

2. Behavior Related to Simplifies choice of systems, provides guidance.

Solar Use
6. Information and Removes uncertainty Assures performance for
Education about maintenance ques- direct users.

tions.

Improves gquality of information.

10. Employment Impacts

11. Impacts on Standards compliance may increase cost of solar en- Secondary Impact: May
industry ergy equipment. increase rents to cover
the cost of certified
systems.

Track record for prod-
uets simplifies finane-

ing decision for banks
offering solar loans.

Secondary Impact:

May only loan money for
systems that are certi-
fied.

Installers must meet
standards in installation
practices in rental
housing. '

Manufacturers must
meet standards for ren-
tal housing systems.
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6.5.5 Tax Credit for Leased Solar Equipment

This policy would extend the federal tax credit to those who lease solar energy equip-
ment from leasing companies. This policy could have an important effect by reducing
rental housing owners' uncertainty about system costs and maintenance while providing a
financial incentive to use solar energy. Leasing and the acecompanying credit apply best
to owners of master-metered buildings where utility charges are covered in the tenants'
rent. The likely social impacts are presented in Table 6-6.
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Table 6-6. SOCIAL IMPACTS ON RESIDENTIAL RENTAL GROUPS OF A TAX CREDIT FOR LEASED SOLAR EQUIPMENT

Categories of
.Social Impacts

Builder

Owner

Tenant Other

1. Financial Aspects

2. Land Use

5. Impaets on Local
Economy

7. Social Acceptance

8. Consumer Protection

9. Employment Impacts

Reduce front-end cost to
those for installation.

Encourage owners to lease
rather than buy systems:
same credit, less risk.

Leasing company responsi-
ble for maintenance; re-
dueces burden on owner.

Reduce financial risk of
blocked solar access.

Less capital tied up in -~
solar investment; more
available for other local
purchasers.

Secondary Impact:
Reduce risk as a barrier
to social acceptance.

Leasing company provides
warranty.

New leasing companies
formed.

Demand for leased solar
equipment may exceed

supply.

N
Secondary Impact:
More leasing companies
mean more jobs.
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Table 6-6. SOCIAL IMPACTS ON RESIDENTIAL RENTAL GROUPS OF A TAX CREDIT FOR LEASED

(Coneluded)

SOLAR EQUIPMENT

Categories of
Social Impacts

Builcer Owner

Tenant

Other

13. Quality of Life

Secondery Impact: Owners
of master-metered build-
ings with leased solar
equipment may be less in-
clined to switeh to
separate-metering.

Secondary Impact:

Jurisdictional disputes
among unions and labor-
ers over installation of
solar equipment.

Secondary Impact:

Union pressure on leas-
ing companies to hire
union labor.
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6.6 SUMMARY AND CONCLUSIONS

Five proposed policies to encourage the use of solar energy in the residential sector will
do little or nothing to stimulate use of solar energy in 35% of U.S. housing—the rental
sector. Rental housing owners make decisions about their properties in ways that differ
markedly from those of homeowners. In short, rental housing decisions typify business
decisions and not family decisions. In rental housing, tenants pay the utility bills either
directly (in separately metered buildings) or indirectly (in master-metered buildings). In
addition, tenants are constrained both legally and financially from investing in solar
energy equipment for their dwelling units. Because the tenants benefit from solar energy
use and yet are powerless to make decisions to install solar energy systems, ensuring ren-
ters rights to solar energy is extremely complicated.

6.6.1 Effectiveness of Proposed Policy Initiatives

While an income tax credit for energy-efficient construction may make an investment in
solar energy more attractive, this credit does nothing to reduce the uncertainty owners
and builders associate with solar technologies. The general uncertainty contributes to a
higher required rate of return on the solar investment, and the credit, at its current
level, cannot improve the rate sufficiently. In addition, if a tax credit is restricted to
only new construction, it will affect an extremely small proportion of rental housing. It
is unlikely that this credit will stimulate construction in a market besieged with problems
of declining profitability.

A tax credit for leased property may have more of an impact on rental housing, primarily
.because leasing reduces uncertainties about the technology. Also, it is easier to termi-
nate a leasing agreement than it is to remove and sell a used solar system. This kind of
incentive would be most applicable to owners of master-metered buildings.

As noted, rental housing owners prefer tax incentives to loan guarantees, subsidies, or
grants. The Solar Bank will probably do little business with builders and owners of rental
property because the choice between a solar bank loan subsidy and a tax credit is fairly
even financially, and owners have been shown to prefer tax credits (Booz, Allen &
Hamilton, 1979). Solar bank loans are available to tenants. However, as noted, tenants
are severely constrained from investing in solar energy equipment for their rental units.

Financial assistance in the form of grants for public housing solar prototypes, public
housing retrofits, and Section 8 retrofits can go far toward heating low-income house-
holds with solar energy. These types of programs will be required to ensure an equitable
transition to further residential use of solar energy. However, in the case of publie hous-
ing it may be less expensive to government to require that public housing meet energy-
efficiency standards, and then provide funding to meet those standards. In the case of
privately owned Section 8 subsidized housing, financial incentives for building owners in
general will have a longer term-and broader impact on rental housing.

The consumer protection policy may reduce owners' uncertainty about system
performance, thereby encouraging investment. However, the program is likely to have a
detrimental effect on the solar industry, and this may outweigh the perceived need for
the Federal Government to ensure system performance.
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In sum, policies effective in encouraging the use of solar energy in rental housing are
those that will address the specific concerns of rental housing owners. The proposed pol-
icy initiatives studied here are not responsive to owners' concerns or a disaggregated
residential sector and, therefore, offer little or no incentive to use solar energy in rental
housing. :

6.6.2 Focus of SIAs

Exploring likely social impaets of the policy initiatives in the context of the rental hous-
ing market afforded an opportunity to-demonstrate the importance of specifying groups
‘of people in conducting social assessments. By addressing the question "Who will be
affected?" more precise and salient impacts can be delineated. In the rental housing
market those affected are the social groups of builders, financiers, property owners, and
renters. Impacts on each of these groups are more informative and meaningful than
impacts specified for nondescript social groups.

This case application also permitted testing of the social impact categories induced
through a synthesis of literature with social effects of energy technologies. The cate-
gories appeared to be useful and relatively comprehensive. However, collecting more
information from builders, financiers, owners, and renters as well as professional/trade
associations would greatly improve the test of the categories. Validating the impacts
themselves would help refine the impact categories.
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SECTION 7.0
CONCLUSION

This investigation provides the TASE project with several important products. It identi-
fies general social impacts likely to occur if proposed public policy initiatives were
enacted. However, the general scope of the study and the state of knowledge of social
impacts did not allow investigators to conduct an impact assessment. In addition, the
qualitative nature of identifiable impacts made it virtually impossible to assess the mag-
nitude of impacts, or how many people or groups would be affected, or how intensively
impacts would be felt by selected groups or individuals within groups. Also, while we
acknowledge that some of the initiatives may have interactive effects that might have
had impacts that also were interactive, the limits of the study did not permit that level
of analysis.

A second product is a general strategy for investigating social effects of policies, pro-
grams, or technologies. The strategy used in this investigation includes a more concise
definition of social impact and inductive techniques for organizing social impacts infor-
mation into categories, identifying the different levels of social impact, and deseribing
an impact on one or more of the levels. The framework would benefit from additional
use both to improve upon its utility and rehablhty as an assessment tool and to flesh out
its procedural components,

A third product is a set of recommended actions for DOE to accelerate use of solar
energy. These recommendations are presented in Sec. 1.3 by policy initiative. Each
recommendation is accompamed by a brief statement of the likely social effect of the
action. -

A final product of this study is the identification of the importance of focusing social
impact studies on components of society. The case application, in which the social
groups constitute the residential housing rental market, demonstrates that when groups
like property owners and financiers are identified as being affected, more precise and
salient impacts can be specified. The identification of how groups like these are
affected are specific, real, and informative about impacts. The benefit of focusing an
investigation on components of society or perhaps on energy end-use sectors is informa-
tion that is more real, accurate, and specific about the likely effects of energy pohcles,
programs, or technologies on individuals, groups, or on society as a whole.
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Aestheties

Behavior Related to
Solar Energy Use

Community (a social
level of impact)

Conflict

Consumer Demand/
Protection

Employment Impacts

_Financial Aspects of
Solar Energy Decision-
Making

Health and Safety
Impaets

Ir“nrpacts on Industry

Information and
Education

Institution

International
Implications

GLOSSARY

.pertai.ns to sensory perceptions of solar energy installations.

primarily concerns the patterns of daily activities of occu-
pants of solar conditioned buildings.

is a combination of social groups, organizations, and systems
of interaction among those elements that perform major
social functions having locality relevance and are necessary
in day-to-day living (e.g., socialization, social control, social
participation, mutual support, security, production-
distribution-consumption) (Warren, 1978).

is a form of social interaction in which groups, organizations,
or communal individuals oppose one another. The nature of
the social interaction may be overt or threatening, nonviolent
or violent, contributory to competition or cooperation. Con-
flict is inherent insocial interaction and is intended to influ-
ence, obligate, or compromise another so as to gain control
over some limited and valued resource (Olsen, 1978).

concerns the energy demands of consumers and the need to
protect consumers of solar energy technologies.

refers to vocational training for solar-related jobs, labor con-
ditions of employment and prospects for employment in the
solar energy industry.

describes the financial aspects of consumer decision-making,
issues that influence the decision-making of financial institu-
tions, and major considerations of relevance to national-level
financial policies.

concern different health and safety aspects of solar energy
technologies.

concern the effects of solar energy development on the com-
position, operation, and management of industry. Compo-
nents include the energy industry, the solar energy industry,
the agriculture industry, and nonenergy industry.

concerns the dissemination of facts about solar energy tech-
nologies through formal and informal channels.

may. be a type of established organization or it may be a for-
malized practice or procedure (e.g., rules of the game)
(Broom and Selznick, 1978).

concern relationships between the development of solar
energy in the United States and the world community.
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Land Use

Political Institutions

Quality of Life (QOL)

'~ Social Acceptance

Social Group (a social
level of impact)

Social Organization (a
social level of impact)

Society (a social
level of impuct)

Training

relates to regulatory strategies of land-use planning for solar
energy and general requirements of land-use policy planning
for solar technologies.

refers to an established governmental organization or formal-
ized practices. Social impacts can be on political institutions
(to affect those institutions) or they can be impacts of exist-
ing political institutions on ideas, practices, procedures, and
organizations.

entails defining "community" quality of life in individual
terms and "individual" quality of life in community terms.
Quality of life concerns satisfaction in a variety of life
domains, including environmental quality, values and prefer-
ences, personal factors, changes in social relationships,

employment, community ecohosion, and sense of security.

refers to the set of conditions and factors that make solar
energy technologies credible as valuable sources of usable
energy. Major components are: value judgments about
energy, economic motives, appropriate technology, and
removal of barriers to acceptance.

is a ‘collective of individuals unified or bound together by dis-
tinctive sets of social relations and interactive processes
(Broom and Selznick, 1978).

is a dynamic entity solidified by formalized recurrent pat-
terns of interaction within a system that achieves specific
goals and objectives (Olsen, 1978).

Is an idenlifiable collective of social groups of interacting
persons inhabiting a geougraphically definable territery and
possessing a culture distinguishable from that of similar
groups (McGee, 1975). ‘

is the dissemination of technical information to energy tech-
nicians and practitioners to assist them in their vocations.
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