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Abstract
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Frameworks for State Energy Policy:

The Case of Florida

by Sanford V. Berg and Prakash Loungani

In a recent survey of methodologies for energy policy analysis, Capros and Samonilides (1988)
identify criteria for evaluating the comprehensiveness of modeling efforts. The four criteria were
utilization of the appropriate time horizon, inclusion of economic behavior and constraints,
appropriate disaggregation (in terms of sectors and fuel types), and the existence of feedbacks to and
from the macroeconomy. This study describes a recent modeling effort for the Florida economy which
meets the first three criteria, and which illustrates the importance of establishing baseline forecasts
for policymakers. Without a comprehensive picture of energy-economy linkages, policymakers are
likely to overlook significant opportunities and are susceptible to applying inappropriate policies when
problems are identified. The recent invasion of Kuwait underscores the need for improved
understanding of energy policy options.

1. The Economic Setting

Florida is the fourth most populous u.s. state, with over twelve million residents (and an equal
amount of registered automobiles). With nearly 330,000 new residents in 1988 alone, government
officials are especially concerned with the impacts of such growth on state infrastructure needs and
energy consumption. Furthermore, Florida's unique features require state, rather than national,
energy analyses. Of particular importance is the state's geography (peninsular, with only northern
links into the nationwide electricity grid), demography (highest median age in the nation, 36.3 years,
with annual household growth of 4.3 percent from 1971-1986), industrial mix (dependence on tourism
and agriculture, rather than industry), and economic growth (annual growth of industrial output of
4.9 percent).

As an energy importer, the "small country assumption" is reasonable--the level of real and
relative energy prices can be taken as given. So energy consumption is determined endogenously by
the scale of economic activity and by energy prices. With Florida's population projected to increase
from about 11 million to nearly 18 million by the year 2020, there has been much discussion within
the state on estimating future infrastructure needs. However, the estimation of future energy
requirements has not received the attention it deserves. Perhaps this it due to the fact that energy
prices, particularly oil prices, have fallen from their 1985 peaks. However, there is still a significant
threat of higher energy prices in the future due to potential supply disruptions (such as those of 1974
75 and 1979-80) and demand growth outstripping fossil fuel supply growth.

Informed energy policy can mitigate the adverse impacts of disruptions and price increases on
state economic growth. A statistical model of the energy sector in Florida can provide decision
makers with a basis for formulating appropriate energy policies and programs. This study describes
such a model which was used to generate forecasts of energy consumption by sector and fuel tyPe
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for 1991, 1996 and 2006. Both final energy consumption and total (primary) energy consumption are
calculated, where the latter includes the energy that went into the production of electricity but does
not reach the final consumer due to generation and line losses.

The key features of the Florida Study are the following:

(1) The models incorporate energy economizing behavior (conservation) by economic agents in
response to price increases.

(2) The models incorporate interfuel substitution by economic agents in response to changes in
the price of one energy source relative to the prices of alternate energy sources.

(3) Finally, the models emphasize that the scale ofFlorida 's economy - measured bypopulation,
output or employment - is a key determinant of aggregate energy consumption.

Thus, the sector models utilize fundamental statistical and economic concepts. The specific
functional forms and coefficients estimated from the historical data are discussed in some detail
elsewhere (Berg and Loungani, 1989, 1990). Section 2 describes the data used in this modeling effort,
including past patterns of energy consumption. This historical summary is followed by forecasts of
the price and scale variables so important to this study. The next section considers two cuts at the
data: forecasts by sector and forecasts by energy tyPe, including electricity. Mer the energy-using
sectors are discussed, levels and shares of final consumption are forecast under alternative scenarios 
- depending on whether oil prices and household growth are high or low relative to the base case.
In addition, energy issues associated with the electricity sector are discussed.

Note that the forecasts do not incorporate major changes in policies, which are -- by definition 
- relatively unpredictable. We have taken the.policy environment to be relatively unconstraining and
unchanging. An example of one change would be large subsidies for solar or other renewables which
would affect future patterns of energy use. Similarly, encouragement of nuclear energy (in response
to concerns over the greenhouse effect or acid rain) would alter electricity input patterns in the last
part of the forecast. Mandated automobile fuel efficiency standards which took miles per gallon up
to the 50 or 60 range on average would be an example of another discrete policy change.

Such policy discontinuities would have minimal impact in the next few years, even if the policies
were adopted today. Lessons from history suggest that incremental impacts are most realistic.
Dramatic supply changes (like the first and second OPEC shocks) are rare, and basically
unpredictable. Likewise, new energy taxes, early applications of superconductivity or dramatic
macroeconomic developments (like a depression or multiperiod boom) would alter the premises on
which these forecasts are based, but such developments are not analyzed here. Section 4 surveys the
implications of total energy consumption for public policy.

There is one prediction in which we have great confidence: Improved energy forecasts will be
made within four years. The improvements will not be due to four additional data points for each
series -- although this helps. Rather, improvements will come about because now there are models
and associated forecasts which can be refined. If history is any guide, our particular forecasts will be
forgotten within ten years. However, we hope that they serve as a foundation for improved modeling
efforts by both public and private groups.

-2-



2. Energy and Energy Policy

Legislators and policy-makers are often generalists who understand logical arguments and
consider the impacts of alternative policies on constituencies. Policy analysts have little impact on
the weights politicians might place on the various constituencies. Ideology and impacts on economic
interests of groups have been shown to be key determinants ofgovernment intervention in petroleum
(Kalt, 1981), coal (Kalt, 1983) and natural gas (Kalt and Leone, 1986). Energy industries seem
especially well suited for intervention that results in regulatory income redistribution: to the owners
of firms, to specific factors of production (rent-sharing), between various consumer groups, and
among producers (Joskow and Rose, 1989, p. 1487). Nevertheless, energy policy analysts are not
powerless in the face of constituents claiming special privileges or protection. By presenting the big
picture to decision-makers, analysts can at least underscore the efficiency effects of energy policies
designed to transfer wealth (from the future to present or from consumers to suppliers).

An understanding ofbroader economic and social perspectives can be conveyed via major routes:
comprehensive analyses, anecdotes, numbers, and visual graphics. Each approach has strengths and
limitations -- so a blend is probably best for inoculating decision-makers against the dread "special
interest" disease. The project reported here utilized all four approaches to place energy consumption
in perspective and to identify points where policy initiatives might enhance efficiency.

Energy consumption and energy prices were obtained from the Governor's Energy Office for
five sectors- and six energy sources (fuel types) for the period 1970 to 1986. Figure 1 depicts the
distribution of energy consumption by sector in 1970 and 1986: forecasts for 1996 and 2006 are also
shown. The Figure shows in a very~ dramatic way the role of the transportation sector. The
important energy sources for each sector are identified in the figure, with residential and commercial
sectors relying largely on electricity, and transportation on petroleum (mainly gasoline). The
industrial sector and the electric utilities, on the other hand, use a wide variety of energy sources.

Table 1 provides a detailed sectoral shares breakdown of final energy consumption for 1986.
Thus, petroleum consumption in the transportation sector accounts for 55% of total consumption in
Florida. The second largest cell is residential consumption of electricity, which accounts for 11% of
the total. A comparison of a graphical presentation and a numerical table indicates the visual impact
of pie-charts and the information that can be conveyed in Figures.

The Figure and Table 1 show how important the "big picture" can be for policy-makers. When
the underlying reasons for final consumption patterns and trends are understood, appropriate points
for intervention can be identified. Without such an overview, legislators and regulators move towards
micro-management and redistribution politics, without the benefit of knowing fundamental energy
economy relationships.

3. Forecasts by Sector and Energy Type

The sectoral consumption trends and forecasts are shown in Table 2. To estimate sectoral
energy consumption models, we utilized the annual energy data as dependent variables, with total
sectoral BTU consumption dependent on an energy price index and an appropriate scale variable.
Then the ~arketshare of each fuel is a function of its price, the price of substitute fuels,and the scale
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Figure 1 Florida Final Energy Consumption by Sector and Fuel-Type
(trillion BTU)
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Table 1
Sectoral Shares of Final Energy Consumption: Fuel Type, 1986

Fuel Type Res Comm. Ind Tran Total

Natural Gas 0.8 2.1 3.8 6.6

Coal 1.1 1.1

Petroleum 1.4 2.1 6.1 54.5 64.1

Electricity 11.0 8.1 3.0 22.1

Renewab1es 6.1 6.1

Total 13.2 12.2 20.1 54.5 100.0
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Table 2
Annual Growth Rates of Final Consumption

Sector Consumption Scale Variable Price Index

RESIDENTIAL Households

1971-1986 3.2 4.3 3.1

1986-1991 4.3 3.1 -1.7

1991-1996 2.0 2.1 0.3

1996-2006 1.4 1.7 1.0

COMMERCIAL Employment

1971-1986 4.4 6.2 2.0

1986-1991 4.2 4.6 2.0

1991-1996 2.3 2.6 1.6

1996-2006 1.6 2.5 1.4

INDUSTRIAL (YI) (IEMP) (WOOD) (Petroleum)

1971-1986 0.8 4.9 3.7 2.4 3.0

1986-1991 1.8 3.3 0.6 2.6 6.8

1991-1996 2.0 4.0 1.8 2.9 4.6

1996-2006 1.2 2.0 1.4 1.6 4.5

TRANSPORTATION (Output) (Motor Gas)

1971-1986 3.3 3.0 -0.9

1986-1991 4.1 3.5 4.2

1991-1996 2.4 2.3 3.6

1996-2006 0.7 1.2 3.5

Notes: YI = industrial output
IEMP = industrial employment
WOOD = output in lumber, wood products and pulp and paper industries
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variable. The estimated models were used to generate forecasts of energy consumption for 1991,
1996 and 2006, based on forecasts of prices and the scale variables. Forecasts of household growth
for Florida were developed by Dr. Stanley Smith, his methodology for making household projections
builds on the procedure used by the U.S. Bureau of the Census to make national household
projections. Over the sample period the number of households grew at about 4% a year, but the rate
of growth is forecast to drop to about 2% a year. Projections of gross state product and emplOYment
by sector were developed by Dr. Carol Taylor West, Director of the Florida Forecasting Program.
EmplOYment is used as the scale variable in the commercial and industrial sectors, and output is used
in the industrial and transportation sectors. As with household growth, forecasts indicate a slowdown
in emplOYment and output growth over the next twenty years. The main source of price forecasts
was the Energy Information Administration (EIA). The EIA forecasts that, on average, real primary
energy prices will decline by over 4% a year in the short-run (1987 to 1991) and then increase by
3.6% a year thereafter. Real electricity prices are forecast to decline at an annual rate of 2.3% up
to 1991 and remain essentially unchanged thereafter. Forecasts by Florida utilities are roughly in line
with EIA national forecasts.

The econometric model specifications supporting the Florida forecasts are reported elsewhere
(Berg and Loungani, 1990). Since the focus here is on the importance of having a consistent
overview of the sources of energy consumption growth, we will not discuss the statistical properties
of the models in detail, nor will specific coefficients be singled out for comment. Rather, final energy
consumption by fuel type (Figure 1) and sector (Table 2) will be taken as a "given." From these
baseline for~asts, policy-makers need to consider the implications of alternative scenarios.

Table 2 depicts our forecasts for the four energy-using sectors for 1996 and 2006. It contains
the historical and forecast growth rates for consumption, the sectoral scale variables and various price
indices. Final BTU consumption grew at an annual rate of 2.8% over the sample period. We
forecast that the annual growth rate will be 3.7% in the short-run: the scale variables are expected
to experience slower growth than over the sample period, on the other hand, real energy prices are
expected to decline. The prediction based on our statistical models is that the second effect will
outweigh the first over the next few years.

Over the medium- and long-term, the growth of scale variables is expected to slow down further
while the prices of primary energy sources are expected to rise. Both these factors lead to a forecast
of extremely modest energy consumption growth between 1991 and 2006.

3.1 Sectoral Developments

The Residential Sector, consisting of private households, consumes around 13 percent of final
energy in Florida, primarily for space heating and cooling, water heating, cooking, lighting and clothes
drying. Electricity share of residential energy consumption is 80 percent and growing. Although the
share of final energy is small relative to other sectors, residential consumption raises important issues
for policy-makers: (1) the role of price signals in encouraging insulation and energy-efficient
appliances, (2) demand-side mandatory conservation programs,and (3) supply-side problems in plant
siting, environmental compliance costs, and input-use flexibility.

The commercial sector is also of considerable importance in Florida. All non-manufacturing
business establishments are included in this sector: motels, restaurants, wholesale business, retail
stores, laundries and other service enterprises, the construction industry, finance, insurance and real
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estate businesses, plus federal, state and local governments. Given the demographics of the state and
the role of tourism, this sector consumes nearly as much energy as does the residential sector.

The Industrial Sector includes agriculture, mining, and manufacturing, plus fishing and forestry.
The growth rate of industrial energy consumption is historically less than the other sectors. Although
its share of final energy has fallen since 1971 to about 20 percent, it is forecast to remain a relatively
stable 18 percent of final energy through 2006. So its role in final consumption remains significant.
In terms of growth rates, we forecast energy consumption in this sector to grow faster than it has over
the sample Period. One of the scale variables, industrial emploYment, is ne2atively correlated with
electricity consumption (Perhaps reflecting substitution between labor and energy inputs). Since
industrial emploYment is expected to grow much slower over the forecast period than over the sample
period, this leads to an increase in the forecasted growth rate of energy consumption.

The Transportation Sector is composed of those establishments moving people and commodities.
In addition, gasoline consumption by private automobiles is included in this category -- comprising
about 70 percent of the total for this sector. Vessel bunkering, marine uses and natural gas pipeline
transmission also require energy and thus are included in the Transportation Sector. Over the sample
period, total energy consumption in this sector grew at a rate of 3.3% a year. We forecast that this
rate will increase to about 4% in the short-term, but then fall to 2.4% and 0.7% over the medium
and long-term.

3.2 Final Consnmption by Energy Type

When the various energy types are aggregated across sectors, we can provide a breakdown of
the forecasts by final energy type, including electricity. The forecasts are given in Table 3. Although
the tables reveal many interesting patterns, the key findings for Florida can be summarized as follows:

(1) The share of the different fuels is expected to remain fairly stable until 1991; electricity's
share increases slightly at the expense of petroleum and natural gas. By and large, this
pattern continues in the long run; the only difference is that we expect that renewables
will become more important by 2006.

(2) In terms of growth rates, we expect that the growth of electricity consumption be about
5% a year until 1991, which is roughly what it was over the sample period. Driven by
strong output growth in transportation and declining prices in the short-run, petroleum
use will grow faster than it did over the sample period.

(3) With the exception of renewables, the use of all fuels grows modestly after 1991; the
reasons for this slowdown were discussed in the earlier section.

(4) Coal use expanded at a dramatic rate over the sample period, but we predict only modest
growth over the forecast period. Due to very limited data availability, we were not able
to model coal use in the industrial sector satisfactorily; hence, our forecast of coal use
must be considered very tentative.

(5) The growth of natural gas consumption cannot occur without additional pipeline
transmission capacity. Thus, if regulatory authorities do not permit such investments, the
demand for other fuels will take up the slack.
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Table 3
Final Energy Consumption for Five Energy Types:

Growth Rates and Shares

Period Total NG CL PT ES RN

Annual Growth Rates

1971-1986 2.8 -1.2 33.5 2.6 5.0 3.6

1986-1991 3.7 2.0 2.1 3.5 5.1 2.6

1991-1996 2.3 1.3 1.4 1.9 3.7 4.0

1996-2006 1.0 1.3 1.3 0.4 2.1 2.9

Share of Energy Consumption

197.1 1178.5 12.1 0.0 66.5 16.0 5.4

1986 1800.4 6.6 1.1 64.1 22.1 6.1

1991 2163.7 6.1 1.0 63.4 23.7 5.8

1996 2425.6 5.1 0.9 62.2 25.4 6.3

2006 2669.4 4.1 1.0 58.7 28.5 7.7
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3.3 Alternative Scenarios

These forecasts use the EIA's Base Case forecasts and the "medium" household forecast. In
addition to the Base Case, the EIA provides forecasts under two alternate scenarios: (1) Low World
Oil Price (2) High World Oil Price. The price scenarios also involve different economic growth rates,
with the low world oil price corresponding to a higher growth rate. Also, we have two alternative
forecasts of household growth. Combining these alternatives, we present forecasts of final energy
consumption under the following five scenarios:

(1) MM : medium oil price, medium # of households
(2) LM : low oil price, medium # of households
(3) HM : high oil price, medium # of households
(4) ML : medium oil price, low # of households
(5) MH : medium oil price, high # of households

The forecast for BTU consumption growth rates under the alternate scenarios is given in Table
4. Under the medium household growth, the low oil price scenario results in greater energy
consumption than the MM baseline forecasts, although the impact is negligible during the second
decade. An asymmetry results under the high oil price scenario--consumption growth is reduced by
.3 percentage points, and remains .2 percentage less between 1996-2006. This is partly because
aggregate economic growth is dampened under this scenario, reflecting macroeconomic feedbacks.
The household forecasts have completely sYmmetric impacts, on the other hand, with higher growth
causing .2 percentage point higher growth rates during the second decade.

3.4 Electric Sector Fuel Usage

The electric utilities sector is both a consumer of primaryener~and supplier of final ener~.
This leads to some complex interrelationships which policy-makers need to appreciate. For example,
natural gas is an input in the production of electricity, but natural gas also competes with electricity
for some residential and other applications. Our model of final energy consumption takes inter-fuel
substitution into account in residential energy consumption. Our models forecast primary energy
devoted to the production of electricity. Figure 2 shows the growth rates of electricity inputs 1971-86
and the forecasts for 1986-91. The figure serves as another example of how complex input-output
relationships can be captured in a figure or diagram.

Rather than describe in detail the changing role of fossil fuels, nuclear, and interstate purchases,
it is probably more informative to consider issues raised by past and projected patterns. The long
lead times for capacity adjustments complicate making forecasts for fuel mix in the production of
electricity. There were dramatic changes in relative shares of total BTUs between 1970 and 1986,
reflecting the impact of changes in relative input prices, as well as other factors which are difficult
to capture in a forecasting model. To illustrate this point, note that the imposition of stringent
environmental controls (based on national Clean Air Act requirements and water quality discharge
regulations) raised the BTU input from primary fuels required for electricity production. However,
this was offset by improvements in generating unit heat rates (a measure of the engineering efficiency
of the process translating inputs into outputs) and changes in the mix of energy inputs. In particular,
the increased dependence on interstate electricity implies less generating losses -- since the BTU
equivalents for these KWH primarily represent final consumption (rather than primary inputs used
in its production).
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FIGURE 2
ANNUAL GROWTH RATES OF ENERGY CONSUMPTION BY SECTOR AND FUEL-TYPE
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Table 4
Growth Rates of Final Energy Consumption: Five Scenarios

Period MM LM HM ML MH

1971-1986 2.8 2.8 2.8 2.8 2.8

1986-1991 3.7 4.0 3.4 3.6 3.8

1991-1996 2.3 2.4 2.1 2.1 2.5

1996-2006 1.0 1.0 0.8 0.8 1.2
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The issues raised by policy uncertainties regarding electricity input patterns are troublesome.
We did not try to model the impacts of alternative governmental policies, although the model serves
as a starting point for such analyses. Many issues are going to be resolved by action or inaction in
the coming two decades. For example, federal initiatives in the area of acid rain could result in new
investments in environmental controls, higher electricity prices, and new levels and mixes of
generating capacity. If the fossil fuel mix is driven by future concerns over the Greenhouse Effect,
there could be a shift away from coal, which (for comparable BTU input) produces 40 percent more
CO2 than natural gas when generating electricity (Boyle, 1989).

In addition, the role of cogeneration and independent power producers remains somewhat
uncertain. The Federal Energy Regulatory Commission has been encouraging experiments in
competition--with possible changes in industry structure affecting the level and pattern of input usage.
The Florida Coordinating Group foresees small power producers increasing their share of electricity
production from .3% in 1986 to 3.8% in 1995 (1989 Planning Hearing 20 year plan, FCG). However,
price and other terms of access to transmission facilities is an open issue affecting the feasibility of
some cogeneration projects. Historical data just do not reflect this option which is available in the
years ahead.

4. Concluding Observations

The estimated models provide an internally consistent· and comprehensive characterization of
Florida's energy sectors. The comprehensive nature of the modeling effort is also a source of
potential problems. Many methodological issues warrant additional attention. Further disaggregation
could reveal other patterns, Yielding more precise scale and price elasticities. Alternative
specifications of key relationships could Yield improved forecasts. The Iron Law of Research is that
answers beget questions.

Another limitation is the number of historical observations utilized. We do not go back earlier
because of the structural changes in the state's economy, both in terms of output composition,
demographic developments, and technological changes. Although other groups have examined
specific sectors in more detail than we have, we are unaware of any other effort which attempts to
incorporate interfuel substitution in a relatively complete way. Similarly, sectoral-sPecific responses
to overall economic activity and population growth are included in our model. The model serves as
a good foundation for further empirical work. We hope that it stimulates debate and discussion
regarding possible energy futures for Florida.

4.1 Total (Primary) Energy Consumption

By replacing final electricity consumption (measured in BTUs) with the primary energy inputs,
total energy consumption can be calculated. We distinguish total consumption from final
consumption, in that the latter takes a BTU-equivalent for determining fmal electricity consumption.
However, the BTU-'content of the primary fuels used to produce the electricity is greater than final
consumption, due to generation, transmission and distribution losses. These losses account for about
two-thirds of the primary inputs, so final consumption is less than total consumption -- which includes
losses within the electric utility sector (an intermediate sector).
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For some purposes, primary energy consumption provides useful perspectives on past and future
consumption patterns. For others, the final demand based on sectoral patterns is a more appropriate
indicator of energy growth. Nevertheless, the growth rates of total (primary) energy consumption and
final energy consumption are nearly identical: respectively, 3.0 vs. 2.8 for 1971 - 1986. They are both
projected to be 3.7 percent per year for 1986 - 1991, and 2.5 percent (final) and 2.3 percent (total)
for 1991 - 1996. Although final energy consumption is forecast to grow at a 1.0 percent rate
thereafter, total primary inputs grow at 2.4 percent, partly reflecting electricity's growth and decreases
in the relative importance of nuclear energy and interstate purchases. Energy analysts need to
indicate whether they are talking about primary energy inputs or final BTU consumption when
characterizing energy patterns.

The policy implications of projected growth is unclear. H residential, industrial and commercial
consumers value flexibility and cleanliness, then the resulting consumption patterns will balance these
values against the opportunity costs of using alternative energy sources (or using substitutes -- such
as insulation, sweaters, and smaller homes). The apparent trends toward electricity use· reflect the
choices of maximizing decision-makers. To focus on utilization of BTU-equivalents rather than
energy costs may be quite inappropriate for comparing alternative energy futures. Economists believe
that resources are used most efficiently when product characteristics and price signals determine
consumption patterns.

Note that the growth rate of renewables is high and rising, although it includes only a minimal
role for.solar energy, energy from waste, or other new technologies during this time frame. Data for
more recent years indicates that while the base is small, the growth rates continue to be higher than
energy overall. The 1988 Governor's Energy Office Report to the Legislature indicates that although
biomass resources comprise 95 percent of all renewable energy, solar installations did increase by 9
percent in 1987 (over 27,000 solar water heating systems were installed that year). With the expiration
of its state tax exemption in 1985 and lower petroleum prices, ethanol consumption fell 60 percent
from 1986. The economic potential of these energy sources warrants further analysis.

One additional comparison is of interest from a broad perspective: What are the forecasts for
per household and per capita final energy consumption? Final Energy consumption per household
dropped between 1971 and 1986, primarily due to the responses of the residential and industrial
sectors to higher energy prices. Growth is projected to be very flat until 1996, becoming negative
afterwards. The pattern by fuel type is very different. Final Electricity consumption per household
grows over the twenty year forecast period -- continuing the pattern between 1971 and 1986. The
per capita numbers in both tables yield similar conclusions. Although the rate of household growth
is forecast to be slightly greater than the rate of population growth, the basic patterns are similar.

4.2 Policy Issues

It is useful to review recent history and to consider emerging trends. At the national level,
analysts have focused on the level of economic activity, aggregate energy,and electricity consumption.
For example Sioshansi (1986) draws three conclusions from his analysis of national data since 1950,
particularly with regard to the impact of developments since 1973:

(1) "much of the departure from historical growth patterns in energy consumption may be
attributed to higher prices and slow economic growth, conditions that have reversed since
1983;
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(2) the so-called decoupling of energy and GNP does not necessarily apply to electricity and
GNP; and

(3) slow growth rates for primary energy consumption are not inconsistent with moderate
growth rates for electricity if economic growth continues at a healthy pace in the future."
(p. 81)

The results for Florida are consistent with Sioshansi's observations for the national economy.

Sioshansi reaches several conclusions with important implications for Florida. The rate of
economic growth is the key determinant of electricity consumption growth. H the real price of
electricity remains relatively constant over the next decade, while that of other energy types increase,
electricity's price premium will fall -- further encouraging additional electricity usage.

The Florida Energy Efficiency and Conservation Act of 1980 (FEECA) required the Florida
Public Service Commission to establish three statewide goals: reducing the growth rate of electricity
consumption (KWH), reducing the growth rate of peak electricity demand (KW), and reducing
dependence on oil for the production of electricity. Some of the debates surrounding the legislation
are described in Capehart and Capehart (1987), and so are not repeated here. However, the
legislature reconsidered the FEECA process and goals, giving greater flexibility to state regulators
in getting goals. Thus, it is appropriate that the forecasts be considered in light of the issues raised
by FEECA. One of those issues is the efficiency of adopting mandated goals which alter behavior
beyond what price-induced adjustments would have accomplished. In particular, "excessive" energy
conservation is possible. Evaluating performance in all the energy markets requires a good
understanding of the economic and social consequences of alternative policies.

One issue is the extent to which conservation occurred "naturally" in response to higher
electricity prices. One can be skeptical of moral suasion as a motivator for behavior, but the FEECA
goals were also supported by a wide range of electric utility activities, including energy audits and
information dissemination. However, the relative importance of market and government-mandated
programs has not been investigated. Statewide·analyses are unlikely to be able to distinguish between
these influences, but microdata (from individual residences) could give some indication of the
cost-effectiveness of on-going programs.

In terms o( the old FEECA goals, the targeted 25% reduction in oil usage by 1985 was relatively
easy to achieve. In addition, the FPSC set as a goal the reduction of end-use weather-sensitive peak
kilowatt (KW) demand to an average of 72.25% of the average annual growth rate in residential
customers. The peak demand is not estimated in our study, since we only modeled energy
consumption.

The other FPSC goal, reduced kilowatt-hour (KWH) consumption growth, was to be 75% the
growth in residential customers during the 1980-1989 period. Electricity consumption per household
grew at an annual rate of .7 percent between 1971 and 1986. The short term annual forecast for
1986-1991 is for 2.0 percent, dropping to 1.6 percent for 1991-1996 and falling to .4 percent
thereafter. Since we have households, rather than number of customers, our forecasts are not quite
comparable to past FEECA goals. However, these results need to be considered in the development
of future policies. The lowest cost conservation investments may have already been made, raising
questions regarding the cost-effectiveness of further mandated programs.
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4.3 Directions for Research

Throughout, Florida's uniqueness has been emphasized. Yet, one lesson of this exercise is that
each state or nation is unique-- geography, demography, industrial mix, and income affect the energy
mix for individual regions. Although the model presented here is top down for Florida, it would be
useful to have each state's model be a component of a national model. Interstate consistency checks
would be needed, as would constraints based on overall national totals. While this particular cut at
national data would rule out some analyses due to data limitations, the differential regional impacts
of national policies would be highlighted.

Descriptive statistics help us compare regions. But careful econometric modeling is required if
we are to understand causal relationships. The underlying structure of energy-economy interactions
does not reveal itself easily, nor can policies improve performance if those interactions are not
understood. Whether "benign neglect", "interventionism", or some mixture is most effective depends
on the extent of market failures and imperfections and on comparable government failures and
imPerfections.

Economists (see Greer, 1987) generally identify public discontent with market-determined
outcomes as stemming from four problems: market imperfections (monopoly power or information
inadequacies), market failures (externalities, public goods, and common property resources), dynamic
incapacities (micro and macro instabilities), and ethical concerns (unequal or unfair income
distribution2 merit and demerit goods, and other social goals). Of course, the preferred instrument
to use to "correct" the situation and the degree of intervention will differ, depending on ideology
(weights to be placed on various goals) and the extent of the consensus regarding related analyses
of causal relationships.

Greer emphasizes that whether intervention is called for depends on the extent of perceived
government shortcomings: government imperfections (monopoly, voter apathy, and ignorance of
officials), government failures (when benefit cost analysis is misapplied -- due to special interest
effects, externalities, bundling of policies, and the uniform treatment of diverse situations), dynamic
problems reflecting myopia and delay (stemming from intertemporal inconsistencies when costs and
benefits of policies differ in the long and short run), and inconsistencies in the application of ethical
criteria. Both markets and governments have limitations when it comes to efficient resource
allocation and perceived fairness of economic outcomes.

States serve as natural experiments for evaluating energy policy. In Randolph's (1984) overview
of state initiatives, he singles out Florida for its policies emphasizing solar and renewables. Its
mandatory state energy building codes also reflect an area which policymakers have identified as
having high potential for cost-effective conservation. Lancaster and Berndt (1984) examine the
effectiveness of state government initiatives, focusing on active solar residential hot water installation.
They fmd that penetration is primarily due to prices of substitutes (natural gas) and the extent of
solar radiation. Special government programs will tend to be swamped by the fundamentals unless
significant subsidies are involved, which raises questions of both equity (in terms of burdens borne
by nonparticipants) and cost-effectiveness.

It is clear, however, that without a comprehensive view of current and projected energy
consumption patterns, state policy-makers are as likely to be part of the energy problem, as they are
to be part of the solution.
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