by Douglas Koplow

‘ederal energy subsidies
and recycling: A case study

ubsidizing the energy costs of
primary aluminum production
artificially slows the expansion of

recycling markets.

Aluminum is often held up as a success sto-
1y in the recycling industry. According to
the U.S. Environmental Protection Agency,
recovery rates for the material exceeded 38
percent in 1990, surpassed only by automo-
tive batteries and used motor oil (1). In 1993,
63 percent of all aluminum beverage con-
tainers were recycled (2), yet the recycling
rate for aluminum would likely rise even fur-
ther if federal government energy subsidies
were eliminated. ,

One of the great benefits of recycling alu-
minum is the savingin energy over primary
aluminum production. The Aluminum As-
sociation, an industry trade group, notes that
“much of aluminum’s recycle value comes
from the energy saved when making alu-
minum from recycled material” (3). Alu-
minum production from scrap requires only
5 percent of the energy needed to produce the
virgin metal from bauxite (4).

Current energy subsidies, however, di-
minish the market value of the energy sav-
ings derived from recycling and hence the
value of aluminum scrap. Eliminating fed-
eral subsidies to energy would benefit most
recyclables, since recycling yields energy sav-
ings for most commodities, but would likely
have more pronounced impact on aluminum
markets because of the high levels of ener-
gy required to produce the material.

Energy subsidies to aluminum
The federal government subsidizes energy in
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many ways. Tax breaks, subsidized loans or
loan guarantees, direct grants and losses on
federally owned electric plants are the subsi-
dies most relevant to aluminum production.
Because electricity represents between 25 and
30 percent of total primary aluminum pro-
duction costs (5) and 96 percent of energy
purchases (6), the magnitude of subsidies to
electricity are especially important.

Primary aluminum producers tend to be
clustered in regions blessed with inexpensive
electricity, often hydroelectricity. The
providers of this inexpensive electricity are
often government-owned and are generally
heavily subsidized. This pattern holds true
for both federally and municipally owned
power facilities, and applies in many coun-
tries, including the U.S.

As a case study in how these subsidies can
hinder increased market share for recyclables,
this article will examine primary aluminum
production in the Bonneville Power Admin-
istration Power District. Nearly 40 percent
of U.S. primary aluminum production ca-
pacity in 1989 was located in this service re-
gion (7). BPA s a federally owned power ad-

ministration consisting primarily of hydro-,

What do energy
subsidies mean?

electric generating capacity, but with some
nuclear capacity as well.
BPA benefits greatly from federally sub-
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sidized construction loans. These loans were
worth over $426 million per year in reduced
borrowing costs during 1989 (8). Because
BPA operates some nuclear-fueled capacity,
its customers also benefit from a wide range
of federal subsidies to nuclear power research
and development, waste management and
enriched uranium (the fuel used in nuclear re-
actors). Subsidies to nuclear energy added
an incremental benefit to BPA customers of
$6 million to $15 million per year. Other en-
ergy subsidies to BPA were worth $16 mil-
lion per year. In total, energy subsidies ben-
efiting BPA electric customers were at least
$448 million per year in 1989 (9).

This figure assumes that BPA operates on
a break-even, nonprofit basis. Were BPA to
operate like a private utility, the subsidy would
be much higher. For example, the Energy In-
formation Administration estimates that a pri-
vate utility providing the same services as
BPA would have to charge electric customers
$1.18 billion per year more than BPA’s cur-
rent rates to pay market rates on borrowed
funds and to earn the average return that the
utility industry receives on its invested capi-
tal (10). Adding BPA’s share of nuclear sub-
sidies yields $1.195 billion. This range of
$448 million to $1.195 billion per year is used
as the lower and upper bounds of energy sub-
sidies benefiting BPA customers in this case
study. L

Aluminum smelters, which purchased
nearly one-third (32.54 percent) of all elec-
tricity produced by BPA in 1989 (11), were
(and continue to be) a major beneficiary of
these subsidies. Assuming that the subsidies
are distributed equally among all BPA cus-
tomers, energy subsidies to primary smelters
in the BPA district were worth $146 million
to $389 million per year.

The implications of subsidies
Subsidies to electricity encourage industries
and consumers to use more electricity. Over-
consumption of electricity, in turn, generates
more natural resource depletion and envi-
ronmental degradation than would occur with-
out the subsidies. The subsidies also change
operating decisions made in the consuming
industries. In the primary aluminum smelt-
ing sector, for example, the plants are large
electricity consumers and quite sensitive to
electricity prices. Electricity subsidies can
keep many inefficient plants operating.
According to the International Primary Alu-
minum Institute, North American smelters had
the highest electricity consumption per metric
ton of primary metal produced in the world for
both 1990 and 1991 (12). BPA, with some of
the older smelters in the country, uses more
electricity per ton of aluminum than the aver-
age level for the United States (13).

Because a portion of the energy subsidy is
likely to lead to a lower selling price for pri-
mary aluminum, energy subsidies also slow
down the replacement of virgin aluminum pro-
duction with recycled aluminam production.
Without energy subsidies, primary aluminum
would cost more because the energy to pro-
duce each pound would be more expensive.

Because this increased cost leads to high-
er prices for primary aluminum, market op-
portunities for less energy-intensive virgin
substitutes (potentially including steel and

plastic) would increase. Equally important, >/

the price of secondary aluminum would rise
as the energy savings embedded in each
pound of scrap become worth more, increas-
ing the incentive to recycle aluminum. Cur-
rent gluts in world primary aluminum pro-
duction capacity and inventories may delay
the point at which subsidy elimination leads
to higher aluminum prices; however, over a
period of years, these price increases will very
likely take place.

The current situation is quite different. De-
spite rapid growth in aluminum recycling in
the United States, secondary aluminum ca-
pacity remains at only 40 percent of virgin
capacity (14). In addition, a large amount of
new virgin aluminum production has recent-
ly been built in Quebec — plants that also
benefit from government-subsidized energy
(see the box). The net result is to slow the
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shift to less-polluting, energy-efficient re- | Size of the subsidies are significant. Energy subsidies equaled be-
cycled aluminum, or to substitute materi- | Asshown inTable 1, energy subsidies to alu- | tween 4.8 and 12.7 percent of the average
als that require less energy to manufacture. | minum producers in the BPA power district | market price for the primary aluminum pro-
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Energy subsidies to primary aluminum production in the
Table 1 B) Doy P

duced by the smelters in the BPA service area
in 1989. As a point of comparison, the pre-
tax return on sales for the aluminum industry
was 13.2 percent in 1989, dropping to slight-
ly above 1 percent in 1992; the industry gen-
erated losses in 1993 (15). Thus, in recent
years, energy subsidies have most likely been
larger than profits.

‘When compared to the value added by the
smelters, energy subsidies jump to between
12.6 and 33.7 percent. These are extremely
high figures, suggesting that up to one-third
of the current value added by primary smelters
would disappear if-they had to pay full mar-
ket rates for their electricity. The lower alu-
minum prices of recent years suggest that cur-
rent energy subsidies as a percent of value
added may be even higher.

The subsidies are equivalent to between
8 and 21 percent of the cost of materials for
the aluminum producers. Because the cost
of materials would rise more for primary pro-
ducers than for secondary producers once en-
ergy subsidies were removed, this ratio sug-
gests that many primary smelters would be-
come less competitive with alternative sources
of aluminum supply, such as recycling, if they
paid market rates for energy.

Because energy subsidies diminish the val-
ue of the embedded energy in aluminum scrap
that is recovered through recycling, another
useful benchmark for the subsidies is to com-

Bonneville Power Administration Service District, 1989
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pare them to the current scrap market price. The subsidy equals the
maximum amount over the current scrap market price that aluminum
producers would be willing to pay to avoid paying the higher energy
costs needed to produce virgin aluminum once the subsidies were re-
moved.

The appropriate measure to use in this comparison is the incremen-
tal benefit to primary aluminum producers from energy subsidjes. Al-
though aluminum recycling requires only 5 percent as much energy as
virgin production, this 5 percent does benefit from energy subsidies.
Thus, the incremental benefit number (shown in Table 2), subtracts the
total energy subsidies that benefit aluminum recycling from the total
energy subsidies that benefit primary production, which yields the in-
cremental benefits to primary producers.

Although the actual price of aluminum scrap is unlikely to increase

Incremental energy subsidies to primary
Table 2 | aluminum in the BPA Power District (1)

Low estimate . High estimate

Energy subsmy/pound of pnmary
aluminum

Energy subsidy/pound, assuming
secondary aluminum production (2) 300021

Incremental benefit to pmnary
alummum (3)

$0.0417 301113
$0.0056

$0.0396 $0.1057

(1) In cents per pound, unless otherwise indicated.
(2) Calculations assume that the production of secondary aluminum requires
only 5 percent of the enerpy that primary aluminum production does.
(3) Calculated by subtractmg energy subsidies fo secondary aluminum from
subsidies to primary aluminum.
Sources: Richard Porter and Tim Roberts, eds, Energy Savmgs by Wastes Re-
cycling, 1985; Douglas Koplow, 1094,

| Undervaluation of embedded energy savings of
| aluminum scrap as a percent of scrap value (1)

Table 3
Low estimate High estimate :

Undervaluation of energy savings
{from scrap reeyeling (2)
Scrap aluminum chppmgs prices
mioge (3
Scrap aluminum chppmgs prices ‘
in September 1994 $0.587 $0587
Undervaluation of energy savings ‘
from serap recycling/scrap price ~'
n 1989 6.3% 16.7%
Undervaluation of energy savmgs from ‘ j
scrap recycling/scrap pnce in . ‘
September 1994 @ 6.8% 18.0%

$0.0396 $0.1057

$06313 $0.6313

(1) In cents per pound, unless otherwise 1nd1cated ‘ .

(2)Equal to the incremental enerey subsidy aluminum shown in Table 2. This
is the maxiroum amount buyers would bid up the price of serap to avoid
the now hlgher energy costs of producing pnmary aluminum.

(3) Scrap prices for used aluminum beverage containers were slishtly lower ‘
but yielded the same ratio of eneroy subsidy to scrap price as shown above
for aluminum clippings.

(4) Assuming energy subsidies in 1994 are equal to those in 1989

Sources: American Metal Market, Meral Statisiics, 1990:97- 1] S Non fer-

rous Scrap,” Metal Bulletin, Septemiber 12 1994: Douglas Koplow,
1994,
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by the entire amount of the net energy subsidies to primary aluminum,
Table 3 offers a useful illustration of how energy subsidies can dis-
tort the relative value of primary and secondary commodities. As
shown, incremental energy subsidies to primary aluminum in 1989
were equal to between 6.3 and 16.7 percent of market price for scrap
at that time. .

Assuming that current subsidies remain at this level, they would
equal 6.8 to 18.0 percent of the September 1994 price of scrap alu-
minum (16). If energy subsidies were removed, the price of scrap
would rise some portion of this amount to reflect the increased val-
ue of the energy savings through recycling. The recovery of, and de-
mand for, secondary aluminum would also increase.

Summary

Federal subsidies to virgin materials can create important barriers to
expanded recycling. As illustrated with the case of energy subsidies,
even federal policies that do not directly subsidize a material can still
impede recycling markets. )

Subsidies to key inputs to the extraction or processing of a virgin
material can be equally damaging. Federal energy subsidies reduce
the use of more energy-efficient packaging and slow the expansion
of recycled aluminum markets, needlessly increasing the country’s

rate of natural resource depletion and environmental destruction.
RR
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