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SUMMARY

The emphasis of this report is on energy investments in the nonresidential
building sector. It's purpose is to examine the enerqgy investment market in
terms of the areas which influence it and to suggest research projects that
would aid in the planning of research and development agendas for the Office of
Building and Community Systems (BCS). Knowledge of the areas that influence
the energy investment decision fs vital to projecting the state of the energy
investment market. For example, an examination of regional population and
employment trends identifies the Southeast and the Southwest regions of the
country as hot spots for economic growth. Increased population and economic
activity creates a demand for building construction in these areas. By having
knowledge of trends such as this in advance, BCS could direct its research
activities towards technologies that would be most useful.

A search of the literature revealed a number of areas that influence the
energy investment market. The report discusses the physical characteristics of
nonresidential buildings, legal environment for nonresidential buildings
(ownership, organizational structure of owner, leasing arrangements), demo-
graphic trends, economic trends, organizational decision processes, and the
role of decision maker attitudes.

Data on the physical characteristics of buildings aﬁd aon the demographic
and economic trends influencing the nonresidential building sector are avail-
able from a number of sources. The Epergy Information Administration produces
statistics on the physical characteristics of buildings; type of building
activity, building size, building age, and location. Data on physical charac-
teristics of buildings would allow for planning of research for technologies
that would be most appropriate. Building age fdentifies the size of the retro-
fit market, where as, building location identifies the climate constraints for
new technologies. The U.,S. Bureau of the Census produces statistics on demo-
graphic and economic variables which have an effect on the energy investment
market. Some of these variables are age-specific population patterns, regional
population growth patterns, and population migration patterns. Statistics are



available on such economic variables as personal income, employment figures,
foreign investments, building vacancy rates, interest rates, and number of new

businesses, to name a few,

The literature also contains material on the buying and decision processes
of organizatioral behavior, but no up-to-date databases identifying the deci-
sion makers in the nonresidential building sector or the attitudes associated
with new technology acceptance were uncovered. Attitudinal data on decision
makers is important. The use of new uproven technologies involves some amount
of risk for the adopter. With this type of information, innovative decision
makers (high risk personalities), can be identified and technology transfer
programs designed to increase the penetration rate of new technologies. Other
information that is lacking is an integrated source of physical building char-
acteristics and the legal environment surrounding the buildings {type of owner-
ship, organizational structure of owners, and leasing arrangements}. These
areas of influence can he explored with further research and aid BCS in iden-
tifying areas for research and more effectively transfer the fruits of their
research to the private sector. The report also discusses the construction of
scenarios that help to project the state of the enerqy investment market in
Tight of the areas of influence mentioned. Scenarioc construction can be an
important tool in planning for the future.

This report also identifies gaps in information that exist for the non-
residential building sector and suggests research projects that would be valu-
able in tracking and projecting the nonresidential energy investment market.
The recommended projects include:

® tracking demographic and economic trends that affect the energy

investment market

e characterizing the potential for energy investments in the nonresi-
dential building sector

® characterizing the regional attitudinal composition of nonresidential
energy investment decision makers

® exploring the relationship between specific attitudes and energy

investments
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1.0 INTRODUCTION

The purpose of this report is to describe and to characterize the decision
process in the nonresidential building sector as well as the variables infilu-
encing energy investment decisions, both of which impact the development of R&D
agendas for the Office of Building and Community Systems (BCS). The report
reviews the available information on the factors that influence energy invest-
ment decisions and jdentifies information gaps where additional research is
needed. This report focuses on variables and combinations of these variables
{descriptive states) that influence the non residential energy investment deci-
ston maker. Economic and demographic descriptors, energy investment decision
maker characteristics, and variables affecting energy investments are identi-
fied. Figure 1.1 is a visual summary of the areas that influence the nonresi-
dential energy investment market.

This report examines the physical characteristics of buildings, charac-
teristics of the legal environment surrounding buildings, demographic factors,
economic factors, and decision processes, all of which impact the nonresiden-
tial enerqy investment market. The emphasis of the report is on providing pos-
sible methodologies for projecting the future of the nonresidential energy
investment market, as well as, collecting the data necessary for such projec-
tions. The use of alternate scenarios is suggested as a projection tool and
suggestions for collecting the appropriate data are made in the

recommendations.,

Section 2.0 begins with a discussion of the physical characteristics of
buildings which influence investment in enerqy efficient technologies. The
physical descriptors mentioned in the report are

® building type (building activity)
® building size

® building age

® huilding location.

Each of these descriptors can be quantified and have an influence on what type
of energy systems are used in them.
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FIGURE 1.1, Factors Influencing the Nonresidential Energy Investment Market




The physical descriptors are important but the legal factors invelving the
building tend to have more of a bearing on energy investment decisions. These
legal descriptors influence the decision making process by defining who the
decision makers are and in what type of environment the decisions are made,

The Tegal descriptors discussed are
® types of ownership
® organizational structure of owner
® incentives for energy investment (tax incentives)
® occupancy patterns (resident owner or nonresident owner)

® occupancy status (Teasing arrangements, vacancy rates, rental/lease

market strength}.

Section 2.2 puts the energy investment decision into perspective with the
Targer naticnal picture. UCemographic and economic influences are brought to
light. The demographic descriptors discussed are

® age-specific population patterns
® regional population growth patterns
® population migration rates.

As a general rule, economic development and therefore building construction
growth is high in areas of high population growth. Age-specific population
growth influences the types of buiidings constructed. Migration rates provide
a clue to regions which have potential for economic investment and those that

do not.

The strength of the energy investment market is also subject to the eco-
nomic trends that influence all investments. The report discusses economic
descriptors which can serve as a barometer for the nonresidential energy
investment market. A brief overview of these descriptors includes

& personal income
employment figures
housing starts
U.S. trade balance

naticnal debt and consumer credit
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interests rates

foreign investments
number of new businesses
value of new construction

building vacancy rates.

Section 3.0 covers the organization decision processes and the individual
decision maker attitudes which influence investing in energy efficient equip-
ment. The organizational decision process is discussed in terms of decision
process drivers,

® Building ownership
¢ fJuilding use mode
e C(Construction-contract bid mode.

These process drivers influence who the decision makers are and the extent that
they influence the energy investment decision.

The report points out that the decision process is not just affected by
the physical and legal descriptors mentioned, but by the more intangible inter-
actions of the decision makers and the individual perceptions and attitudes the
decision makers have. The concept of the organizational "buying center" is
discussed along with the characteristics of high and low risk decisions within
an organizational environment. A number of variables are discussed which may
influence the decision maker's propensity towards making high risk decisions.
It is pointed out that this high risk individual is more likely to adopt new
technologies, and be a "enthusiastic prospector" as opposed to a "domain
defender.,"

Section 4.0 discusses the importance of research in the areas that influ-
ence the nonresidential energy investment market., This section reviews the
available information and points out the Tack of attitudinal data from avail-
able building surveys. This section also points out the value of information
concerning the influences of energy investment decisions in projecting the
state of the energy investment market. Research into the areas that influence
the energy investment market will aid in tracking and projecting the strength
of the energy investment market.
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There are a variety of methodologies available for projecting unknown out-
comes once the areas of influence have been explored. The use of alternate
scenarios is suggested. Alternate scenarios attempt to foresee unexpected
changes in the areas of influence by making a number of likely projections
based on possible changes in the areas of influence., To demonstrate the use-
fulness of scenario projections, an example scenario is constructed by proceed-
ing through six steps.

® Defining and structuring the topic
Identifying the areas of influence on the topic
Specifying relevant descriptors of the areas of influence
Building consistent trends and developments
Introducing significant uncertain events

Interpreting impacts and establishing forecasts.
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2.0 DESCRIPTORS INFLUENCING THE ENERGY INVESTMENT MARKET

This section discusses the physical descriptors, the legal descriptors,
the demographic factors, and the economic trends that impact the nonresidential
enerqgy investment market. DNescriptors, as they are used, in this report are
variables that measure the areas of influence on energy investment decisions,
For example, demographic and economic trends are two areas that influence the
energy investment market. Some descriptors that would measure these areas of
influence are regional migration rates, population growth rates, employment
rates, and interest rates. Oescriptors described in this section were gleaned
from a synthesis of studies and literature reviews on energy investments in the
nonresidential sector. Energy investments may involve new construction or the
retrofitting of existing structures,

This section jdentifies descriptors of areas of influence that relate to
energy investments. Specifically this section describes the physical, Tlegal,
demographic and economic descriptors influencing the nonresidential energy
investment market. Many characteristics that follow relate directly to the
energy investment decision process and are discussed in more detail in
Section 3.0,

2,1 PHYSICAL DESCRIPTORS AFFECTING ENERGY INVESTMENTS

Physical descriptors are those that deal with building characteristics and
the location of the building, Physical descriptors include:

® building type {building activity)--offices, retail stores, grocery
stores, schools, hospitals, lodging, restaurants, warehouses

® building size--square footage
® building age--year constructed, equipment life
® huilding Tocation~--climate, geography.

Within the physical descriptors category, building type (activity in the
building) and buiiding size often provide clues to the potential for energy
efficient investments. Refrigerated warehouses, grocery stores, and restau-
rants, for example, have high energy consumption levels per square foot,
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Educational facilities have Tow consumption levels. {Nieves and Fang 1985).
Large energy costs attributable to building operation will naturally attract
management's efforts for improved energy efficiency (0TA 1982; Temple, Barker,
and Sloane 1984; Feldman undated).

The region of location impacts the demands put on the heating, ventila-
tion, and air conditioning (HVAC) systems and 1ighting systems in buildings.
Local eneragy costs, the availability of energy efficient systems, zoning ordin-
ances and building codes are all subject to the location of the building.

These factors must be considered in making decisions concerning energy related
investments.

The age of the building and its energy systems is an important considera-
tion in determining whether or not to retrofit. Operating costs of outdated
HVAC and 1ighting systems are a cost burden worth reducing. In many building
designs, where energy efficiency was not of concern, major investments can be
cost prohibitive,

Data on the descriptors mentioned in this section are available from a
couple of sources. The MNonresidential Building Enerqy Consumption Survey
(NBECS), produced by the Energy Information Administration of the Department of

Enerqgy, is a comprehensive data source for the physical descriptors mentioned
in this section. A second excellent source is the Dodge division of McGraw-
Hi11 Inc., which publishes the F. W. Dodge Reports and maintains building data

bases.

2.2 LEGAL DESCRIPTORS AFFECTING ENERGY INVESTMENTS

Legal descriptors are those that define the function or shape the activity
of the building, Llegal descriptors include:

® types of ownership--individual, corporate, governmental units, part-
nerships, institutional investors

® organizational structure--independent stores, franchises

® occupancy patterns--—resident owner, nonresident owner
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® occupancy status--vacant, length of lease, type of lease, number of
tenants, strength of rental/lease market

® tax incentives for energy conservation investments.

In some cases, legal descriptors may influence energy investment decisions
more than physical descriptors. Buildings owned by corporations tend to be
larger than those owned by individuals, but most forms of ownership are found
across a range of building types. Larger buildings have different energy
requirements than smaller buildings. Corporations have a hierarchical decision
process and usually are more informed on energy investment decisions, but
smaller partnerships and individuals tend to have fewer information resources
{Nieves and Fang 1985). The more informed organizations should know of the new
energy technologies and be in a better position to make an informed decision
about their energy system needs.

The organizational structure of the owners of a building affects energy
investment decisions. Generally, for buildings that constitute a single busi-
ness, investment decisions are centralized, residing with the owner, In the
case of geographically dispersed chains and franchise stores, the local man-
agers may have input to the centralized decision making process at the corpor-

ate Tevel or may make the decision themselves {Dornbusch 1984),

Occupancy patterns are an important consideration in epergy investment
decisions, whether for new construction or the retrofitting of a building
(George, da Silva, and McRae 1986). Resident owner patterns tend to encourage
energy investments due to the acceptability of longer payback periods. Resi-
dent owners or investors are often insulated from energy costs by lease
arrangements (0TA 1982),

The occupancy status, including types and lengths of leases, is another
major consideration in enerqgy investments and retrofitting. In the owner/
nonresident or developer/speculator situation, the marketability of the build-
ing or its lease can be a factor (George, da Silva, and McRae 1986), 1In a com-
petitive building market, buildings that have energy efficient equipment are
more marketable than others, Landlords will renovate outdated energy systems
for potential long lease tenants. A lease market with short leases and high
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turnover hinders energy investments, Since landlords feel the payback period
should never be longer than the duration of the lTease (George, da Silva, and
McRae 1986).

Tax incentives for energy investment, zoning ordinances, and building
codes affect the energy investment decision. Zoning ordinances and building
codes shape initial design efforts., Tax incentives are not the primary
motivation for building or renovating, but owners usually take advantage of
them (George, da Silva and McRae 1986),

2,3 DEMOGRAPHIC DESCRIPTORS

Economic and demographic trends affect the number, type, and location of
building starts and renovations., Examining the relationship between these
descriptors and the building stock allows varying projections of the building
stock, depending on the value of these descriptors. Projection of the building
stock aids the identification of future energy investment decision makers and
the extent of their influence.

The demographic descriptors of importance are age-specific population
increases, regional population growth patterns, and migration rates. Construc-
tion activity follows population growth and shifts. Age-specific population
growth creates the demand for certain types of construction. For example, a
region's population which has an increasing percentage of people over 50 may
require increases in health care facilities for the aqing population. An
increasingly younger population in a region creates the demand for additional
education facilities, These increases also affect reqgional housing starts,
which, in turn, affect the nonresidential building market (Construction Review
March/Apriil, 1983), Monitoring population changes can indicate the regions
where construction activity will increase. Increased construction activity

means the potential for extensive energy investments in the region,

Population data is readily available from government sources. The U,S,
Bureau of the Census produces statistics on regional population and age-
specific populations. The Office of Business Economics {OBERS) model is a
historical population projection model used by the Census Bureau., Varying
Tevels of fertility, mortality, and net migration rates are used to project
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low, middle, and high population figures. A major problem with these projec-
tions is use of the net migration rates, since they are estimated on the previ-
ous ten- year census period. For example, the population projections for 1980
to 2000 are based on the 1970 to 1980 migration patterns. With this methodol-
ogy, areas of high net'migration are shown to receive immigrants (whether they
actually will or not) through the year 2000, The model does not incorporate
fluctuations in migration trends within the decade.

Income tax return data from the Internal Revenue Service {IRS) provide a
methodology to determine annual migration trends. Since approximately 90% of
the population is represented by income tax returns, analyzing the annual mig-
ration trends with IRS data creates a better projection of regional populations
from which better scenarios can be produced (Rogerson and Plane 1985),

2.4 ECONOMIC DESCRIPTORS

Besides demographic trends, a number of economic descriptors can aid in
the tracking of regions with a potential for extensive energy investments:

® personal income--Increases in personal income create the demand for
new retail businesses, create manufacturing needs, and boost the
overall economy. A healthy economy promotes construction activity
and the potential for energy investments.

¢ employment figures--Employment figures for the construction industry
give an indication of building activity. Employment figures by occu-
pational categories influence the types of buildings that will be
constructed. For example, white collar employment-creates the demand

for additional office and service industry space.

® housing starts-=Increases in housing starts create the need for asso-
ciated retail establishments {shopping malls, convenience stores).

¢ U.S. trade balance--U,S, world competiveness affects the growth of
manufacturing facilities and warehouses for storage of inventories

and imports.

® national debt and consumer credit--These decrease huilding construc-
tion by "crowding out" investment monies.
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& interests rates--Corporate bonds, corporate and residential mortgage
rates affect building and housing starts.

® foreign investments--Increasing foreign investments are an additional

money source for expansion and construction,

® npumber of new businesses--Business expansion increases the energy

investment market,

® value of new construction-=-Annual values of new construction are a

measure of building construction growth,

® huilding vacancy rates--These rates indicate the strength of the
building rental market. As already discussed, energy investments are
influenced by the demand for building space.

Each economic descriptor measures some aspect of the economy related to the
building market. Descriptors are sensitive to changes in the areas of influ-
ence (For example, legislative action could be taken to reduce the trade
imbatance. This would appear in the trade balance numbers,) Monitoring these
economic descriptors and demographic descriptors gives an idea of the potential
for, and the locations of, future energy investment opportunities,

Economic data is readily available from government sources., The U.S,
Department of Commerce publishes a number of data sources, Survey of Current

RBusiness and Construction Review to name two,
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the past ten years, concern has been generated about the efficient
use of our national energy. Energy efficiency is seen as a sound
business investment.

The energy systems in the large retail businesses that predomi-
nate the suburban and central city shopping districts are designed to
meet the special requirements of the retail industry. The emphasis
in energy usage is on the comfort of the customer and creating a
pleasant shopping climate. The efficient use of energy in this
situation, besides being a technical accomplishment, is an exercise
in social behavior., The retail sector has done extensive research
into how to best display their wares to appeal to the different types
of shoppers. The lighting and climate control systems have been
designed to optimize the selling of products. For example, retailers
of winter clothing, including expensive furs and coats, have found
that a cooler temperature in their winter clothing department facil-
itates the sales of winter clothing, The appropriate use of light on
displays, bright lights tinted with hot colors for summer displays
and soft glowing lights for winter displays, have also been dis-

covered to increase sales,

The behavioral aspect of energy systems in the retail sector
increases the amount of enerqy that is used, but the efficiency of
this energy use has been improved with new technologies. The newest
heating and cooling systems monitor the building climate constantly,
making adjustments for different sales departments and working hours.
Up-to-date Tighting systems are designed with energy efficient bulbs
that are appropriate for the varying displays. The best energy sav-
ing technologies have been those that are not subject to behavioral
aspects. Furnaces, air conditioners, and building envelope technol-
ogies (roofing, windows, etc.) have been redesigned for specific
needs and climates.

The largest increase in the number of mercantile service build-
ings has been in the South. Most of the construction has been in
weather zone 5, placing an emphasis on cooling units which can
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efficiently help alleviate the hot, muggy summers of the South. The
West, Tike the South, has been expanding its mercantile service
building sector. The most populated areas of the West are in the
warmer weather zones of 3 and 4; but geographically, the West encom
passes all five weather zones, The variety of Western climates
allows for all types of energy efficient technologies, For the
regions of the West with dry climates, water evaporators have been
designed for cooling purposes. The South and the West have had the
greatest population growth for the past 35 years. For this reason,
the building stock is relatively new and retrofits are a small per-
centage of the energy investment market.

The least amount of growth in the mercantile service sector has
been in the North Central and Northeast sections of the country. The
North Central region covers the three coolest weather zones and
energy efficient technology for heating purposes is more in demand.
For the MNortheast, the largest concentration of mercantile buildings
is in weather zone 3; but the cooler zones of 1 and 2 cover more
geographic territory. The buildings of the North Central and North-
east regions are the oldest in the nation. The economic growth of
the South and West has limited the number of new buildings con-
structed in the northern part of the nation. Although new construc-
tion is being added, a strong market for retrofits exists in these
regions,

The ownership and organizational structure of the owning entity
are also important factors influencing energy investment decisions.
The majority of the buildings are part of a corporate chain or are a
franchise, Among large retail department stores, 98% of these stores
are franchises or part of a chain. The decision process in these
corporations involves a "buying center" which usually includes per-
sonnel with technical expertise; architects, designers, and engi-
neers., Recent attitudinal surveys of energy investment decision
makers point to the architects and designers as the innovators in
using new technology. The top Tevel management personnel were found
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to be less innovative and more concerned with already proven technol-
ogies. New energy efficient building technologies can more effec-
tively be transferred to those innovative designers whom the top
management depend on for competent choices. These technical people
are not just in-house personnel, but work for architectural and
design consulting firms,

The rest of the mercantile service sector is composed of part-
nerships and individual owners. In these cases the "buying center"
is usually somewhat smaller, The owner or partners may play a larger
role in the decision to invest in energy efficient equipment. Since
the owners are more involved in the decision process, it is important
that they realize the benefits of new technologies. However, it is
still important to transfer the technical information to the manufac-
turers and contractors. The smaller "buying center" usually obtajns
its information from these sources.

4,4 INTRODUCTION OF UNCERTAIN EVENTS AND THEIR IMPACT

The projections made in the scenario were based on the trends established
in Sections 4.2, These trends are the expected trends and do not take into
account changes in them, This section alters the assumptions the scerarios
were based on and discusses the impact of the new assumpfions.

The most variable area of influence is probably the legislative atmos-
phere. As discussed above, a 1ot of concern exists in the U.S. Congress and
among the American people for the national debt, the trade deficit, and tax
reform. It was assumed above that the national debt and the trade deficit
would be acted upon and reduced slowly., Consider the national debt continues
to climb. The increasing national debt will “crowd out" potential investment
monies. Interest rates will began to ¢limb, This reaction to the national
deficit will slow construction of residential homes and nonresidential build-
ings. Fewer residential homes means fewer mercantile-service businesses are
needed to support the diminishing residential sector, Growth of the energy
investment market among the mercantile~service sector will slow all across the
nation. The slow population growth areas, such as the Northeast and North
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Central, will be especially hard hit. Energy investment decision makers will
become more cautious in uncertain times, unwilling to invest in new
technologies.

An unchecked foreign trade deficit would have similar effects on the
enerqgy investment market., More imports means Tess products being produced in
the States. The decrease in manufacturing will cause unemployment and a
decrease in the personal income of high manufacturing areas. The loss in per-
sonal spending income would be felt in the mercantile~service sector and
decrease the demand for its products. A decline in construction in this sector
would ensue, If the foreign trade deficit remained unchecked the U.S. economy
would probably adapt by shifting employment to nonmanufacturing sectors, Once
the adaptation was made, the mercantile-service sector would respond
positively.

Regional shifts in the energy investment market could be caused by shift-
ing population migration patterns. Presently, the South and the West are
attracting Targe numbers of people. California is the fastest growing state in
the West. California is also predicted to have a major earthquake in the near
future. Let us suppose that major earthquakes strike California for a period
of three years, While the buildings will need to be replaced, such adverse
natural conditions could slow the population migration into the state, Initi-
ally there would be a demand for energy investment techndIogies, but as the
population growth shifted to more desirable regions, the energy investment
market would ultimately decline.

Any unexpected changes in the areas of influence can change scenario out-
comes, Scenario construction takes into consideration the likelihood of such
events happening. Scenarios also consider improbable events that would have a
significant impact on the areas of influence. The events mentioned above are
intended to demonstrate the usefulness of scenarios.
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5.0 RECOMMENDATIONS FOR FUTURE RESEARCH

The scenario developed in the previous section was based on an analysis
and projection of the economic and demographic descriptors mentioned in Sec-
tions 2,0 and 3.0. The example scenario was based on the available litera-
ture, For this reason the scenario is more qualitative than quantitative,
Detailed national data on the physical descriptors of buildings effecting
energy investments are available in the Nonresidential Buildings Energy Con-
sumption Survey (NBECS). However, the NBECS does not provide an integrated
data source on both the physical descriptors and the legal descriptors affect-
ing energy investments. The Dodge division of the McGraw-Hill Inc, also pro-
vides extensive data on the physical descriptors of buildings, but it too lacks
data on the legal descriptors mentioned in this report.

Another gap in the Titerature is detailed information on the attitudes of
the investment decision maker, Literature does exist on organizational deci-
sion making and the factors that affect the decision process. However, no
studies were found that attempt to characterize the attitudinal composition of
present building owners and decision makers. A national study on this subject
could prove to be difficult, but a study or series of regional studies on deci-
sion makers' attitudes and their energy investments could add valuable informa-
tion to present knowledge. ’

The following sections outline research projects designed to fill in these
gaps in the available information., These proposed projects cover scenario con-
struction methods, descriptors of the nonresidential building sector, and atti-
tudes of energy investment decision makers. The data from each of these pro-
jects could aid in the development and prioritizing of research and development
agendas.

Scenarios of future compositions of decision makers and the extent of
their influence on energy conservation investment decisions will aid in direct-
ing new technologies to the appropriate market segments. Accurate projections
of decision maker compositions and the building stock they control depend on
the availability of up-to-date information and proven scenario construction
methods,
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5.1 ENERGY INVESTMENT BUILDING SURVEY

A data base to aid in the projections of energy investment market in the
nonresidential building sector will need to incTude data on the physical and
legal descriptors mentioned in Section 2.1, Much of this information is
already available in the NBECS, and it may be possible to include part of the
data from this triennial survey in the proposed data base. The key information
missing is data on the legal descriptors affecting the energy investment deci-
sion maker.

Data are available from the United States Government on the economic and
demographic trends that affect the building market. Construction starts, per-
sonal income, interest rates, and the trade halance are a few variables that
could be regularly updated from government publications. Tracking population
migrations can be done through the IRS. Tax returns represent approximately
90% of the population and changes of address can be monitored annually
{Rogerson and Plane 1985).

We propose a database which would

® track demographic trends that influence the nonresidential building
sector

e track economic variables that influence the nonresidential building
sector '

® characterize the potential for energy investments in the nonresiden-
tial building sector.

These objectives can be accomplished with the methodology outiined below.

® (ollect data on economic descriptors which affect the building
sector, Data are readily found in government publications.

e (ollect data on population growth and migrations. This information
is available from the U.S, Bureau of the Census., A better source for
tracking annual population movements is the IRS,

e (ollect nationwide survey data on nonresidential buildings. The data
shouid concern itseif with information on the descriptors mentioned
in Section 2.
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This proposed database could be regularly updated, possibly every three
years, providing a continuous source of information used for planning purposes.
The data base could also be designed to be expanded and include other data

necessary.

5.2 ATTITUDES OF THE NONRESIDENTIAL ENERGY INVESTMENT DECISION MAKER

The organizational decision making and attitudinal literature supports the
proposal of the following research project. The importance of decision pro-
cesses and attitudes of decision makers has been shown for understanding the
acceptance of new technologies. This research proposal involves a psycho-
graphic study of nonresidential energy investment decision makers. Psycho-
graphics is a marketing technique used to develop a psychological profile of a
popuiation, in this case, energy investment decision makers. Once attitudes
have been profiled, the relationship between these attitudes and energy invest-
ments would be examined. The objectives of this study would be to

® characterize the regional attitudinal composition of nonresidential
energy investment decision makers

® ecxplore the relationship between specific attitudes and the amount
and types of energy investment.

To accomplish these objectives the following general methodology is
proposed.

¢ (Construct a survey instrument that includes questions on attitudes,
energy investments made, and building descriptors {legal and
physical),

® Develop a statistical sampling procedure for the region of interest,

® Conduct telephone and in person interviews with energy investment

decision makers,
® Apalyze results.

A series of regional surveys on decision maker attitudes would be the best
way to characterize the national attitudinal picture.
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5.3 BATTELLE'S SCENARIOG INPUTS TG CORPORATE STRATEGY (BASICS)

Battelle's Scenario Inputs to Corporate Strategy (BASICS) was developed as
a method to forecast long-range, multifactor, and highly uncertain conditions.
1t is a method that combines group dynamics, expert judgment, trends analysis,
and cross-impact analysis to generate scenarios.

The BASICS package can be used to construct a series of scenarios of the
nonresidential energy investment market to aid in the planning of research and
development agendas. These scenarios could be constructed from available data
or with data obtained in the previous research proposals. The preparation of
these scenarios would involve the following steps

e definition of topic and identification of areas of influence
¢ preparation of trend analysis essays
e cross-impact analysis of descriptor states

e selection of likely scenarios and relevant uncertain event scenarios
from the cross-impact analysis,

The BASICS package has a variety of options available at various pricing
schemes. The package includes BASICS software package, data and descriptor
essays, and explanatory workshops.
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