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U.S. Wholesale Electricity Transactions

The wholesale electricity market is a substantial part
of the total market for electricity. In 1989, the most
recent year for which data are available, the quantity
of wholesale electricity traded approached 1.5 trillion
kilowatthours,' equal to more than half the quantity of
electricity sold to consumers in retail trade.

Only recentl)g has the Energy Information Administra-
tion (EIA) l‘)egun publishing data on wholesale elec-
tricity transactions. Although a large volume of infor-
mation has been collected for many years on a number
of data forms, the information was not processed. In-
creased interest in the information has been spurred
by the entrance of new sources of wholesale supply,
including cogenerators, small power producers, and
independent power producers, following passage of
the Public Utility Regulatory Policies Act of 1978
(PURPA, Public Law 95-617). The data are published
in two EIA reports, the Electric Power Annual and
Electric Trade in the United States.?

This article summarizes these data and describes the
general characteristics and patterns of the U.S. whole-
sale electricity market. It expands on the two data re-
ports by making assumptions in order to aggregate the
data to facilitate interpretation by region and owner-
ship group. It also presents data on average revenues
per kilowatthour of electricity sold in the wholesale
market, data not contained in the other publications.

This article does not provide a complete explanation
for the transactions, which awaits further research and
data collection. The EIA, in cooperation with the Fed-
eral Energy Regulatory Commission (FERC), is revis-
ing the collections to improve the data series and to
provide more relevant information.

The U.S. Wholesale Electricity Market
Has Many Components

The U.S. wholesale electricity market today includes
private, Federal, public, and cooperative utility com-
ponents, which, along with growing nonutility and in-

‘ternational trade (Canada and Mexico), shape the costs

and distribution of U.S. electric power.

Privately owned electric utilities (also called investor-
owned utilities or IOUs) dominated the early years of
U.S. electric power. Rapidly improving technologies
in electricity generation facilitated lower generating
costs and much larger utilities. In these early years,
most privately and publicly owned utilities generated
their own electricity without relying on wholesale
suppliers.

Large-scale Federal wholesale electricity suppliers
emerged in the 1930’s. These Federal utilities include
the U.S. Army Corps of Engineers, the U.S Bureau of
Reclamation, and the Tennessee Valley Authority
(TVA). Federally generated power is marketed by the
Federal power marketing administrations, such as the
Bonneville Power Administration, and by the TVA.
Except for TVA, virtually all Federally owned gener-
ating capacity is hydroelectric, historically a much less
expensive source of electricity. The TVA owns the
approximately one-third of Federal capacity that is
non-hydroelectric (both fossil and nuclear fueled). Fed-
erally supplied wholesale electricity is sold in large
quantities, particularly in the Southeast and throughout
the West. It is often sold at prices below those of non-
Federal utilities, reflecting lower costs of hydroelectric
projects, Federal financing, and tax exemptions. By
law, often called “municipal preference,” Federally
generated electricity is first offered for sale to utilities
that are not IOUs. .

Publicly owned electric utilities include municipal util-
ities, public power districts, irrigation districts, and
other State authorities. Rural electric cooperatives
were established with assistance from the Rural Elec-
trification Administration and serve small towns and
rural areas. Publicly and cooperatively owned utilities
grew rapidly beginning in the 1930’s as priority buyers
of Federal wholesale electric power. Following the

" slowdown in Federal power growth starting in the

1950's, public and cooperative utilities began to build
jointly owned large-scale generating utilities, adding
public and cooperative components to wholesale elec-

'Energy Information Administration, Electric Power Annual 1989 (EPA), DOE/EIA-0348(89) (Washington, DC, January 1991), pp. 87 and

89.

2Energy Information Administration, Electric Power Annual 1989 (EPA), DOE/EIA-0348(89) (Wasﬁington, DC, January 1991), and preceding
issue. Wholesale electricity trade data first appeared in the 1988 EPA. Energy Information Administration, Electric Trade in the United States

1986, DOE/EIA-0531(86) (Washington, DC, June 1990).

Energy lnformatlon Administration/Monthly Energy Review April 1991 1



tricity supply. Publicly and cooperatively owned retail
distribution utilities often purchase electricity in the
wholesale market from publicly or cooperatively
owned wholesale generating utilities or from Federal
utilities or IQUs.

In recent years international Sources and nonutility
generators have also increasingly contributed to U.S.
wholesale electricity supplies. Canadian utilities using
predominantly hydroelectric resources are significant
and growing contributors to Northeastern and Western
wholesale electricity supplies and geothermal-based
supplies from Mexico provide electricity to the U.S.
West. In 1987, for example (before the effects of an
extended drought in Canada in recent years), net elec-
tricity imports totalling 46 billion kilowatthours sup-
plied nearly 2 percent of U.S. electricity demand. Im-
ports from Canada provided nearly 13 percent of the
Northeast’s electricity demand and almost 3 percent
of the demand in the West. Less than 1 percent of the
West's demand was met by imports from Mexico.

Nonutility sources, including industrial cogenerators
(producing steam for industrial uses and electricity
generation), small power producers (small facilities us-
ing renewable resources such as wind, waste, or solar
power), and other independent power producers are
also adding major new quantities of wholesale electric-
ity to U.S. electricity supply. Nonutility production
has grown rapidly since passage of the Public Utility
Regulatory Policies Act in 1978 began requiring elec-
 tric utilities to purchase electricity from specific classes
of nonutilities and opened the way for increased whole-
sale sales. Purchases from nonutilities have grown from
1 billion kilowatthours in 1980 to nearly 90 billion
kilowatthours in 1989, meeting over 3 percent of U.S.
electricity demand.

Wholesale Transactions Lower Costs

Wholesale electricity transactions occur when utilities
can reduce the cost of electricity by trade rather than
by generation. Trade occurs in long-term commit-
ments of generating capacity and in short-term arrange-
ments as brief as hourly. Utilities trade to reduce the
costs of electricity and ensure reliability of service at
lowest cost. The total volume of transactions in any
region will reflect opportunities to reduce costs
through trade.

In practice, opportunities to reduce cost through
wholesale trade occur for five reasons:

First, the natural resources used for electricity gener-
ation are distributed unevenly. Utilities lacking access
to lower cost natural resources often purchase whole-
sale electricity from utilities possessing them. For ex-
ample, public, cooperative, and investor-owned utili-
ties buy electricity from Federal utilities, which oper-
ate many of the largest hydroelectric dams. Similarly,
utilities or regions with less expensive coal or natural

gas resources sell electricity in the wholesale market
to other utilities or regions. Electricity purchases from
Canada and Mexico generally result from natural re-
source differences.

Second, variations in electricity demands within ser-
vice areas result in changing utilities’ production levels
and costs, and sometimes allow cost reductions through
wholesale trade. Utilities differ in their patterns of
hourly, daily, weekly, and seasonal electricity demands
and those patterns are subject to frequent variation,
particularly in response to weather. As a result, neigh-
boring utilities and regions buy or barter electricity
when lower cost electricity is available. Barter may
occur, for example, when trading utilities experience
demand peaks at different times in a day; a utility will-
receive electricity earlier in the day and return a like
amount later that same day. Seasonal trade between
regions in the South with higher summer air condition-
ing demands and regions in the North with winter heat-
ing demands illustrates trade resulting from regional
variations in demand.

In recent years, unexpected differences in long-term
rates of growth in demand among utilities and regions
have also spurred wholesale trade, as areas experienc-
ing more rapid growth purchase electricity from others
experiencing expansion in supply in excess of actual
demand growth. For example, movement of electricity
from the Midwest to the Eastern States has occurred
because surplus Midwestern capacity could be used to
meet requirements in the more rapidly growing East.

Third, laws and regulations may give rise to cost or
price differences that stimulate trade. By law, the Fed-
eral Government controls U.S. waterways including
the rights to hydroelectricity resources. The Federal
Government is under legal obligation to market the
electricity at wholesale, thereby creating a substantial
wholesale electricity market. Similarly, PURPA re-
quires utilities to purchase electricity from nonutility
suppliers and has facilitated the rapidly growing
nonutility segment of wholesale electricity trade.

Fourth, economies of scale induce wholesale electricity
trade in surplus power. To produce electricity at the
lowest cost, utilities may build generating capacity
larger than necessary for their own requirements and
sell the excess in the wholesale market. Smaller utilities
or utilities needing minor additional capacity enter the
wholesale market as electricity buyers. On occasion,
as with some public and cooperative electric utilities,
smaller utilities become joint owners of large-scale
generating utilities and purchase wholesale power at
prices below their individual production costs.

Finally, the presence or absence of transmission capac-
ity affects the volume of trade. Electricity trade be-
tween the Midwest and New England, for example,
does not occur partially because of the lack of viable
transmission links between those two regions. On the
other hand, wholesale electricity from British Colum-

2 Energy Information Administration/Monthly Energy Review April 1991



bia to the U.S. Southwest will likely increase with the
expected completion of an additional transmission
intertie in the early 1990's.

Differences in natural resources, demands, laws and
regulations, uses of economies of scale, and transmis-
sion availability, along with other factors, will all affect
the volumes of trade occurring within and among
regions.

The total volume of electricity transactions is also af-
fected by the number of utilities and the degree of
vertical integration of the electricity marketplace. All
else being equal, the more utilities in a region, the more
trade will occur. If an area were served by only one
utility, internal transfers of electricity in that area
would not constitute trade; if that area were then
served by two or more utilities, some transfers formerly
internal to the one firm would now involve two or
more utilities and, therefore, involve trade. Thus, the
more firms serving a region, the greater the likelihood
of trade.

Similarly, the less vertically integrated the industry is
in a region, the more likely is trade to occur. Vertically

"integrated utilities® generate the electricity needed to
serve their consumers and do not need to trade to ac-
quire it. Regions featuring less integrated utilities have
generating utilities which may not serve retail consum-
ers and retail distribution utilities without generating
facilities. In these less integrated regions, trade is re-
quired to move generated electricity to ultimate
consumers.

Wholesale Transactions Defined

Wholesale electricity includes all transactions for elec-
tricity except sales to ultimate consumers (the excluded
portion is retail sales). Both the categories of transac-
tions and the vocabulary assigned to the categories
vary widely among utilities and data collections. For
this article, the wholesale electricity market (also called
the bulk power market) is divided into two categories
of transactions, trade and wheeling, with trade further
subdivided into trade for money and exchange:

e Trade
- Sales or purchases (for money)

- Exchanges (barter, for electricity to be returned
at a later date)

e Wheeling (carriage of electricity)

Wholesale sales or purchases are wholesale trade in
electricity for which payment is made with money.
Exchanges are in-kind swaps of electricity between
utilities in which utilities provide each other electricity

at differing times of need. These barter exchanges often
take advantage of the availability of less expensive gen-
erating capacity occurring at different times for par-
ticipating utilities.

Wheeling, a wholesale transaction separate from elec-
tricity trade, is the third-party transmission of electric-
ity from one place to another. Wheeling is performed
by a third utility located between the two trading par-
ties. It is usually measured only by the amount of elec-
tricity transmitted, not by the distance it is transmitted.
Compensation for wheeling may be either in money
or electricity.

The trade data used in this article are provided by the
transacting utilities serving as either buyers or sellers
in trade. As a result, the wholesale electricity data be-
ing presented here, in addition to the definitions above,
are further distinguished as either receipts
data--reported by the buyers in trade--or deliveries
data--reported by the sellers in trade. Receipts data
include both purchases for money and barter ex-
changes reported by buyers; deliveries data include
both sales and barter exchanges reported by sellers:

. Reéeipts data
- Purchases (for money)
- Exchanges (barter)

¢ Deliveries data
- Sales (for money)

- Exchanges (barter)

Wholesale Transactions Data Vary

The data used in this article have been obtained from
a number of sources, some describing all electric util-
ities, others describing various subgroups. The first
section on trends presents information about large
investor-owned electric utilities. The second section,
showing region and ownership groups, describes all
U.S. electric utilities. The final section contains detailed
data about wholesale electricity trade relationships and
average revenues. These detailed data include many,
but not all, electric utilities reporting in a number of
data collections and represent most wholesale electric-
ity trade. Specific descriptions of the data are provided
in each section of the report.

This article uses data on wholesale electricity receipts
and deliveries to describe wholesale electricity pur-
chases, sales, and exchanges. While in any single trans-
action receipts are equal to deliveries, in the reported
aggregate data they are not necessarily equal. Inequal-
ities occur because of differences in reporting by indi-
vidual utilities, differences in the percentages of specific

3In general, vertically integrated firms incorporate many stages of production and distribution within the firm rather than relying on separate
firms for each of the stages. For electric utilities, these stages include generation, transmission, and distribution of electricity.
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utility groups asked to respond in the various data col-
lections, and differences in the definitions and the re-
quirements of the collections.

For example, from a total of about 2,000 publicly
owned utilities only the approximately 460 largest (rep-
resenting 83 percent of the wholesale electricity trade
by publicly owned utilities in 1986) provide detailed
data on specific wholesale electric power transactions
because their data collection is based upon a restricted
universe.* As aresult, the other publicly owned utilities
do not provide detailed data on their transactions, al-
though information about their transactions with IOUs
are reported in the IOU filings. Moreover, the Rural
Electrification Administration provides EIA auto-
mated data for wholesale electricity purchases by co-
operatives but not on wholesale sales by cooperatives.

The most important explanation for the differences in
the aggregate receipts data from the aggregate deliv-
eries data, however, is the restriction of the overall
data collections to U.S. electric utilities, who represent
most, but not all, wholesale electricity trade. Purchas-

ers of wholesale electricity in the United States are
almost always electric utilities; as a result, receipts data
include most wholesale electricity transactions, includ-
ing receipts from Canadian and Mexican utilities and
from nonutilities. Deliveries data, on the other hand,
which are reported only by the U.S. electric utilities,
do not include deliveries by nonutilities or foreign util-
ities and result in fewer deliveries reported.

As a result of these differences in coverage and report-
ing, the data on receipts and deliveries shown through-
out this article are usually not identical. Most differ-
ences are minor, amounting to only a few percent, such
as those based on reports for all utilities comparing
receipts and deliveries in Table FE1. Larger differ-
ences appear near the end of the article when data
based on a number of survey collections with less than
complete coverage are discussed. For example, the de-
tailed 1986 receipts data discussed in the last section
of the article exceed the detailed deliveries data by
nearly 25 percent. Receipts data are generally used in
this article; however, in some instances both receipts
and deliveries data are included for comparison.

Table FE1. U.S. Wholesale Electricity Transactions and Utility Sales to Ultimate

Consumers, 1989
(Billion Kilowatthours)

Trade Wheeling*
Delivered Received Sales to Uitimate
. Delivered Received Consumers
Sales for Exchange Purchases® Exchange
Resale 9 9
NERC Region®
152.7 72.2 91.0 93.9 21.0 21.1° 415.0
324 35.0 58.4 34.7 9.3 9.4 195.6
17.9 29.0 46.4 31.5 8.4 8.4 ’ 207.3
23.7 35.7 33.7 28.9 1.2 1.2 188.4
59.5 37.9 68.9 36.1 8.2 9.2 113.7
99.7 226 126.0 15.1 42.4 429 233.6
SERC. 277.7. 75.7 278.8 82.2 21.9 22.7 571.6
SPP ... 96.2 18.6 1071 13.5 19.9 19.6 223.1
WSCC 213.7 91.8 236.3 84.8 163.6 164.8 486.7
Alaska .... 22 * 2