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Introduction

The US sugar industry receives enormous government support and protection from
foreign competition. The sugar program has changed over time, becoming a complex set
of rules developed to promote sugar production primarily at the expense of domestic
consumers. The program has also affected foreign producers and consumers through
import restrictions that have significantly reduced the world sugar price. Since the
mid-1970s, as a result of the sugar program, the price of sugar in the United States

has been almost twice as high as the price of sugar on the world market in most years.
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The resulting estimated costs to US consumers
have averaged $2.4 billion per year, with producers
benefiting by about $1.4 billion per year. So the net
costs of income transfers to producers have averaged
about $1 billion per year. Distortions due to the
sugar program have also led to the development of
the high-fructose corn syrup (HFCS) industry and
extensive use of HFCS as a substitute for sugar in
soft drinks and other sweetened products. In addi-
tion, in most years, the sugar program has caused
world market prices to be about 8.5 percent lower
than they would otherwise be, with concomitant
adverse effects on the incomes of some of the world’s
poorest farmers.

The 2008 Farm Bill shifted the conservation focus
from land-retirement to working-land programs.
The traditional reliance on voluntary approaches to
solving environmental problems was reaffirmed by
the use of a consolidated set of financial-assistance
programs supported by research and education.

The current sugar program, which relies on a
tariff rate quota system that raises domestic prices
and restricts imports, has been in place for many
years and is a costly way of transferring income to
producers. Alternate income-transfer polices such
as straightforward loan-rate programs or direct
cash-transfer payments are costly to taxpayers and,
especially in the current climate, politically infea-
sible. Another option is a buyout program through
which producers receive a one-time payment and
the program is discontinued. That would also likely
be an expensive option, involving multiple billions
of taxpayer dollars. Given the current high world
prices for sugar and near-record returns and
incomes for sugar-beet and sugar-cane farmers,
many elements of the sugar program currently do
not come into play. Now may be the right time for
Congress to end the program.

The purpose of this paper is to review the struc-
ture of the US sugar industry, trace the evolution of
government intervention in sugar, and quantify
the costs of the sugar program. In addition, indi-
rect costs associated with the distortions of the
program are discussed, including the effects of the
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program on the mix of sweeteners and mix of
sugars. Policy recommendations are provided in
the conclusion.

Structure of the US Sugar Industry

Sugar in the United States is produced using
both sugar cane and sugar beets. Historically,
sugar-beet production was slightly greater than
sugar-cane production, and the trend has moved
slowly in favor of sugar beets over time. Techno-
logical change due to improved plant varieties and
improved harvesting and processing methods has
led to increased yields. Trends in sugar-beet and
sugar-cane production are shown in figure 1 over
the period 1975-2008. Figure 2 shows trends in
real prices (1982-84 constant dollars) of sugar
cane and sugar beets. The trends move downward,
reflecting technological improvements over time.
Sugar-beet production is concentrated in eleven
states encompassing the upper Great Plains, upper
Midwest, and far West. Minnesota and North Dakota
account for about 55 percent of all sugar-beet acreage.
Of sugar-beet acreage, Michigan accounts for about
12 percent; the upper Great Plains states (western
North Dakota, Montana, Wyoming, Colorado, and
Nebraska) account for 14 percent; Idaho, Washing-
ton, and Oregon account for almost 15 percent; and
California accounts for the remaining 4 percent.!
Sugar beets are generally produced on relatively
small farms. In 2007, the average farm size was
312 acres. The number of farms has decreased over
time as average farm size has increased, yet there are
still about four thousand sugar-beet farms.2
Sugar-cane production is limited to subtropical
and tropical areas of the country: (in order of out-
put) Florida, Louisiana, Texas, and Hawaii. Sugar-
cane production has been growing the fastest in
Louisiana, with substantial growth also in Florida
and Texas. Hawaiian production has declined
significantly over time due to the high opportunity
cost of land for other nonagricultural uses.?> The
growth of sugar-cane production in Florida has



Figure 1: Trends in US Sugar Beets and Sugar Cane, 1975-2008
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Figure 2: Real US Sugar-Beet and Sugar-Cane Prices, 1975-2008
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account for only 3 percent of
sugar-caneproduction.?

A major difference between sugar cane and sugar
beets is that sugar cane is a perennial crop that
requires less management. Sugar-cane harvesting
occurs continually; as needed by mills for processing,
while beet harvesting in the northern United States
occurs in September and October to avoid the beets
freezing in the ground.

Both sugar beets and sugar cane must be processed
into refined sugar (sugar beets) and raw sugar (sugar
cane) soon after harvesting. Sugar beets can be stored
for a short time after harvest before being refined
into sugar. This means the number and location of
sugar-processing plants are critical to sugar produc-
tion. Without sugar-beet refineries and sugar-
cane mills, sugar beets and sugar cane have little or no
economic value.®

The number of sugar refineries has declined sig-
nificantly over time. This is due in large part to the
sugar program, in which HFCS has substituted for
sugar as a sweetener.” Sugar is processed not only

into refined sugar but also into a range of prod-
ucts containing sugar, including bakery products,
beverages (canned, frozen, and bottled), confections,
and dairy8

As figure 3 shows, the US sugar industry has faced
competition from HFCS in the last several decades.
In fact, the industry came into existence largely
because of high sugar prices resulting from the sugar
program. The HFCS industry has grown, and now
HFCS represents over 50 percent of all sweeteners.
The relationship between sugar prices and HFCS
prices is apparent in figure 4. In the 1970s and 1980s,
the high relative sugar price induced substitution of
HFCS for sugar. Since about 1990, there has not
been much movement in the relative sugar price.
Consequently, only small substitution of HFCS for
sugar has occurred. In recent years, the real price of
HFCS has increased, largely due to increases in
demand for ethanol. This trend, if sustained, may lead
to substitution of sugar for HFCS.?
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/Figure 3: Sugar and High-Fructose Corn Syrup Consumption, 1975-2008 \
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Cigure 4: Real Refined Sugar and High-Fructose Corn Syrup Prices, 1975—2008\
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The United States accounts for approximately
6 percent of total world sugar consumption, and it
produces slightly less than 6 percent of all sugar.
Because of the sugar program, the US sugar price has
exceeded the world sugar price by about twofold over
the last four decades (see figure 5). Two notable
exceptions are 1980 and 1981, when the program
was not in effect.

sugar, including a special act of
1842 enacting a tariff to protect
domestic refining of sugar. The
first federal sugar program was
developed during the Roosevelt
administration. 10

The first Sugar Act, the Jones-
Costigan Act, became law on
May 9, 1934. It was superseded
by legislation from 1937 through
1974, when the Sugar Act
expired. The many previous
acts used policy instruments
such as tariffs, quotas, fees, taxes
On processors, payments to
producers, and minimum-wage
provisions.!! The major reason
for the expiration of the Sugar
Act at the end of 1974 was a
commodity price boom, which
included sugar, caused by the
energy crisis, inflation, and
global commodity shortages.!?
The main effects of the expira-

tion included significant changes in
US domestic and foreign sugar policies, including the
elimination of import restrictions on refined sugar, of
acreage and production allotments, and of excise
taxes on domestic and imported refined sugar.!3
However, when lower sugar prices returned,
there were renewed calls for government support of
domestic sugar prices. The secretary of agriculture
started an interim price-support program in 1977

under the authority of the Agricultural Act of

Government Intervention
in Sugar

1949.1% The Food and Agriculture Act of 1977 and
subsequent acts instituted price support through
loan and repurchase programs. Aside from 1980 and

1981, when sugar prices were high, this program

There is a long history of government intervention
in the US sugar industry, dating back to the begin-
ning of our country in 1789. Initially, protection
came in the form of a tariff on foreign sugar to obtain
revenue for the US government. Between 1789 and
1930, thirty different acts of Congress dealt with
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with its price-support provisions remained in effect
until the Food Security Act of 1985.15

The Food Security Act of 1985 essentially left
unchanged the main provisions of the previous act.
However, special attention was given to instituting a
no-cost program by restricting sugar supplies. This



program remained in effect from 1986 through
1990 with a loan rate of no less than eighteen
cents per pound.16

The 1990 Farm Bill, which covered the 1991-96
sugar crop years, had almost the same provisions as
the 1985 act with one particularly important change—
the establishment of a two-tiered tariff scheme known
as the Tariff Rate Quota (TRQ) system. A minimum
import quota of 1.25 million tons, raw value, with a
two-tiered tariff system, was established with market-
ing controls on domestic sugar for imports falling
below 1.25 million tons.'” The 1996 and 2002 Farm
Bills retained the same main provisions as the 1990
Farm Bill. The loans were changed to recourse loans
when the TRQ was below 1.5 million tons and
nonrecourse when the TRQ exceeded 1.5 million
tons. While the import quota system remained the
same, marketing controls were removed.!8

An explanation of the TRQ system is crucial to
understanding how the federal government supports
domestic sugar prices. There are two tariffs: an
in-quota tariff (currently 0.625 cents per pound) and
an over-quota tariff (currently 15.36 cents per pound
for raw sugar and 16.21 cents per pound for refined
sugar). In practice, the in-quota tariff is waived under
World Trade Organization and US free trade agree-
ments.!® Effectively, then, the over-quota tariff—
together with production controls—sets the price
floor for US domestic sugar. Commodity credit
corporate (CCC) loans are made to sugar processors.
These loan rates have not been in effect in recent
years because of high domestic sugar prices, but they
provide a price floor for sugar.

The 2008 Farm Bill is essentially a continuation
of the 2002 Farm Bill, with some changes for
sugar. The first addition is the Feedstock Flexibility
Program, which allows diversion of excess sugar
consumption to ethanol production. Although not
explicit, one apparent reason for this provision is to
offset increased imports coming from Mexico, which
now ships sugar to the United States duty free under
the North American Free Trade Agreement.20

Another provision of the 2008 act is to provide
loans to sugar processors of domestically produced
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sugar cane and sugar beets at fixed loan rates for fiscal
years (FY) 2009-2013. These loans are made to
processors instead of producers directly because
sugar in raw form is perishable and too bulky.
For the benefits of price support to be passed back to
producers, processors are required to make payments
to producers in proportion to the value of the loans
received for sugar cane and sugar beets.2! The loans
are nonrecourse. Rates for 2009-2013 established for
raw cane sugar were 18 cents for FY 2009, 18.25
cents for FY 2010, 18.50 cents for FY 2011, and
18.75 cents for FY 2012—-13. For refined beet sugar,
the loan rates established were 22.9 cents for FY 2009
and 128.5 percent of the loan rate for raw cane sugar
for FY 2010-13.22

The estimated cost of the sugar

program fo US consumers is

$2.978 billion per year.

Some additional minor provisions were also
established in the 2008 act regarding allocation of the
overall allotment quantity between refined beet sugar
and raw cane sugar. In addition, a number of contin-
gencies were established to allow reassignments of
allotments in the crop year. The 2008 act, to ensure
supply restrictions, also requires that sugar forfeited
to the CCC under nonrecourse loans to processors
count against processors’ allotments in that marketing
year. It gives the federal government the authority
to sell CCC sugar for ethanol production and the
ability to buy back certificates of quota entry to
reduce TRQ imports.23

The Uruguay Round Agreement on Agriculture of
the World Trade Organization stipulates that
the United States must allow for minimum access
of imports to particular countries each year. The
amount is currently 1.256 million tons of sugar, raw
value (including a minimum of 24,251 tons of refined
sugar). Additional provisions on import access are
specified on a variety of sugar-containing products.
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Finally, the secretary of agriculture has the authority
to change existing quantitative restrictions on sugar if
he believes there is excess demand at “reasonable
prices,” but import quantities cannot be below those
established under the Uruguay Round Agreement.2*

Producers in some developing countries—
African, Caribbean, and Pacific countries and small
island states—would be affected by changes in
the US sugar program. These countries as a whole,
however, would have offsetting gains from an
increase in the world sugar price to counter losses
from preferential treatment.2>

In summary, the current sugar program effectively
restricts imports through a TRQ system that imposes
a prohibitive tariff for imports in excess of the
quota amount subject to a low tariff. When the sum
of domestic production plus imports that occur
under the quota is large, the government operates a
price-support scheme through a loan-rate program
that guarantees sugar processors and producers a
minimum price. Effectively, because world prices are
typically much lower than the price at which the
domestic market clears with the quota in place, the
quota (combined with the loan-rate program) typi-
cally establishes a domestic sugar price that is much
higher than the world price.

Quantifying the Cost of the
US Sugar Program

The most significant cost of the US sugar program is
the cost imposed on consumers from higher sugar
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account for the possibility that
increases in US sugar imports increase world prices
because the United States is a large enough player in
the world market. These “large country” estimates of
the sugar program’s impact (the large-country case)
result in somewhat lower adverse effects on con-
sumers because of smaller increases in the prices
they pay for sugar. The large-country estimates are
perhaps more realistic because increases in US
imports do have the potential to increase world
prices by stimulating world demand (therefore,
these are the estimates of consumer costs reported in
the introduction).

Figure 6 portrays the US market for sugar with and
without the sugar program, under the simplifying
assumption that changes in US imports have no
effect on world prices. In the absence of the program,
the market would be in equilibrium at price P,
with domestic production equal to Q,, and domestic
consumption equal to Qyy. The quantity of sugar
imported would be equal to the amount Q;y— Q.
With the TRQ system in effect, the domestic price
rises to Py, quantity produced increases to Q,
quantity consumed decreases to @y, and imports
decrease to @, — Q.. Consumers lose the areas
a+b+c+d and producers gain the area a. The area ¢ in
figure 6 would be tariff revenue to the government if
all imports were taxed at the difference between
P, and P,,. However, as indicated above, the TRQ sys-
tem has both in-quota and over-quota tariffs so that
only a portion of the area represents tariff revenue.
Deadweight loss therefore equals the sum of areas
b and d plus that portion of area ¢ not collected as
tariff revenue.



To estimate the costs of the sugar
program, demand and supply elasticities
of sugar are required. There have been
several studies of the US sugar industry,
which estimate that price elasticity of
demand for sugar ranges from -0.1 to
-0.6 and elasticity of supply from 0.1 to
0.7.25 To provide more precise estimates
of the costs of the sugar program, I
have estimated demand and supply
parameters using recent data available
from the US Department of Agriculture
(USDA) Economic Research Service. The
demand and supply equations estimated \

K Figure 6: US Market for Refined Sugar
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are shown in the appendix. The demand
elasticity derived from the demand equation
is -0.2 with a standard error of 0.07. Although
demand for sugar was estimated with demand for
HFCS to account for substitutability between the two
sources of sweetener, the cross-price elasticity
between sugar and HFCS is only 0.02 and statistically
insignificant. This finding is consistent with Rendel-
man and Hertel and Beghin et al.2” One explanation
is that the HFCS market is currently decoupled from
the sugar market. Specifically, sugar prices are no
longer linked to HECS prices because the soft-drink
industry, the major consumer of HFCS, has relied on
competition among HFCS processors to minimize
sweetener costs.28 An alternative explanation is that
relative prices between the two sweeteners have not
varied enough in recent years to capture substi-
tutability between them (see figure 4). At any rate, it
is hard to believe that if sugar prices declined enough
to again become competitive with HFCS in soft-drink
manufacturing, soft-drink producers would not sub-
stitute sugar for HFCS.

Over the period 1975-2008, the ratio of the US
raw-sugar price to the world raw-sugar price was
approximately two.29 This suggests that the domestic
price of sugar was approximately twice the world
price, or that it would have to fall by about one-half
to equal the world price.30 Figure 6 suggests that the
area a+b+c+d depends not only on how much the
price changes but also on the shape of the demand
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curve for sugar. The empirical estimates seem most
consistent with a constant elasticity demand curve, so
[ have estimated the change in consumer surplus with
the formula assuming the demand curve exhibits a
constant elasticity.3! For the change in surplus calcu-
lation, I also require base values of price and quantity.
Consistent with a recent study by Kennedy and
Schmitz,32 T have used demand and supply estimates
for raw sugar in crop year 2004-2005.33 Domestic
demand that year was about 10 million tons, domes-
tic production was 7.9 million tons, and total imports
were 2.1 million tons. The average price of raw sugar
was 20.54 cents per pound in crop year 2004-2005.
The consumer price index for all items increased 13.6
percent between 2004 and 2009, so the 2004-2005
price of raw sugar in current dollars is approximately
23.33 cents per pound. The total value of 2004-2005
raw sugar in current dollars is approximately $4.666
billion. Converting to refined sugar yields a value of
$5.604 billion.3*

With the above information, the estimated cost
of the sugar program to US consumers is $2.978
billion per year with a standard error of $0.069 bil-
lion,3> which is the sum of losses incurred by final
consumers and sugar processors. If the full effect of
the increase in price is not passed on to final con-
sumers, then the loss incurred by final consumers is
somewhat less than $2.978 billion.3¢




/Figure 7: Effect of the Sugar Program on the World Sugar Market \
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amount t is applied, and the US price is
equal to the fixed tariff plus the world
price. While excess demand could inter-
sect the vertical segment bc, it will effec-
tively intersect the segment at point ¢
because of the domestic support price
established by the loan-rate program.38 In
the absence of a tariff, the excess supply
curve would become abdES', . The US
and world prices would converge at price
P*. The increase in world price from P, to
P* (with a fixed per-unit tariff) would
take away from the reduction in US price.
J The incidence of the tariff therefore

The cost to consumers has in large part come in
the form of transfers to domestic producers. 1 have
estimated supply equations for both sugar beets and
sugar cane, and then converted the supply estimates
to supply of refined sugar to estimate how much
producers have gained from the sugar program (see
the appendix). The supply elasticity of sugar was
estimated to be 0.3 with a standard error of 0.12. Like
the estimated change in consumer surplus, the esti-
mated change in producer surplus (shown by area a
in figure 6) depends on both the size of the change in
price and the shape of the supply function. In this
case, both supply functions estimated are linear, so
the formula for producer surplus using a linear sup-
ply curve is used.3” The total value of refined sugar
for 2004-2005 production in current dollars is
$3.681 billion. The gain to producers from the sugar
program is estimated at $1.703 billion with a stand-
ard error of $0.055 billion.

The above calculations are based on the assump-
tion that the United States is a price taker in the world
market (the small-country assumption). Figure 7
shows the effect of relaxing this assumption on the
calculation of the price change. The excess supply

curve is abcES. ..., which shows how much the rest of

Tow?
the world is willing to supply to the United States at
different prices. The in-quota tariff is in effect until

imports of Qy, are reached. After that level, a tarif of
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depends on the relative elasticities of
excess supply and excess demand curves.
To determine how much the world price would
increase if the sugar program were eliminated, we can
use the formula,
AP_ By
P E—-E; "
where E; is the elasticity of import demand by the
United States, E; is the elasticity of export supply of
the rest of the world to the United States, and At is
the change in tariff. With the above information
on domestic demand and supply elasticities, the
elasticity of import demand can be estimated with
the formula

_n _gk_-02_ 03079__,

k, 021 (02D

95-1.13=-2.08
ky kg (02D '

where 7 is the domestic demand elasticity for
sugar, € is the domestic supply elasticity of sugar,
kg is the share of imports in total demand, and k, is
the total share of production in total demand. I
have not estimated the elasticity of export supply
but have used the estimate provided by Beghin et
al. of 10.17.39 Using these elasticity estimates, as
well as assuming a decline in tariff of 0.5, the price
change from eliminating the sugar program would
be:

AP__Ey

P E-E,

—2.08

A =10T7 - (209

(=0.5) = 0.085.



Estimates of Cost to Consumers of the Sugar Program (2009 Billion Dollars)

Cost to Consumers

Study

Wohlgenant

$2.441
(0.045)

Gain to Producers Net US Economic Loss!

$1.433
(0.038)

GAO (2000)2 $2.562

Leu, Schmitz, and $3.810

Knutson (1987)3

$1.383 $1.179

$1.245 $2.565

NOTES: 1. Difference between first and second column; it includes losses to foreigners and deadweight (efficiency) losses; estimate does not include any tariff
revenue and therefore slightly overstates loss. 2. US General Accounting Office (GAO), Sugar Program: Supporting Sugar Prices Has Increased Users’ Costs
While Benefiting Producers, GAO/RCED-00-126 (2000). Same results as reported in J. C. Beghin, B. El Osta, J. R. Cherlow, and S. Mohanty, “The Cost of the
US Sugar Program Revisited,” Contemporary Economic Policy 21 (January 2003): 106-116. 3. G. J. M. Leu, A. Schmitz, and R. D. Knutson, “Gains and Losses
of Sugar Program Policy Options,” American Journal of Agricultural Economics 69 (August 1987): 591-602. Results are for price quota premium of 16.05 cents

per pound, elasticity of excess supply curve of 2.37, and no substitution.

Therefore, if the US sugar price were allowed to fall
to the world price, the world price would increase
by 8.5 percent. The US price would fall by 41.5
percent (50-8.5).

The above table shows the cost to consumers and
the gain to producers from the sugar program,
accounting for the effect on world sugar prices. The
first row shows the effects calculated in this study
(where numbers in parentheses are standard errors).
The second and third rows contain estimates from the
two previous comprehensive studies of the cost of the
US sugar program. The costs estimated to consumers
are similar in the present study compared to the two
previous studies shown in the table. I estimate gains to
producers similar to those in the previous studies.

Indirect Costs of the
Sugar Program

The cost to consumers is the main cost of the sugar
program, but there are additional costs related to
its effect on the mix of sweeteners and mix of sources
of sugar. The program has led to substantial growth
of the HFCS industry. As indicated previously (see fig-
ure 3), HFCS consumption now nearly exceeds sugar
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consumption. Although less significant, sugar-beet
production has increased relative to sugar-cane pro-
duction over time (see figure 1).

HFCS has been linked to obesity in scientific
research, to obesity and insulin resistance by Elliott
etal., and to possible liver scarring by a study at Duke
University in 2010.40 Certainly, deregulation of the
sugar program, by reducing domestic sugar prices
dramatically, would likely reduce the proportion of
HFCS in our diets and increase consumption of sugar
from sugar beets and sugar cane.

Another likely effect of deregulation would be an
increase in the proportion of sugar from sugar cane
relative to sugar beets. This is because deregulation
would lead to a substantial increase in imports,
most of which would likely come from lower-cost
producers of sugar who are mainly sugar-cane pro-
ducers. The increase in imports with a price decrease
of 41.5 percent would cause imports to almost dou-
ble from 2.1 million tons to 3.9 million tons.*!

Conclusions and Policy
Recommendations

While the sugar program has increased returns to
sugar producers, this has come at a great cost to



consumers of $2.4 billion per year on average with
a net cost of transfer of $1 billion for producers to
gain $1.4 billion. Of course, the added cost is not
obvious because the majority of sugar is in products
containing refined sugar, not in purchases of refined
sugar alone. The sugar industry often stresses
that the sugar program is no cost, meaning it does
not lead to any direct cost to the taxpayer. Yet
taxpayers are consumers, and the cost to consumers
is not trivial.

In addition, as mentioned above, 1 estimate that
the world price of sugar would be about 8.5 percent
higher if the sugar program were eliminated. Sugar is
a major source of income for many poor countries,
and an effect of this magnitude could make a signifi-
cant difference in income for producers and con-
sumers in these countries.*?

The sugar program has also led to the existence
and growth of the HFCS industry. HFCS has dis-
placed sugar beets and sugar cane as the main source
of sugar in soft drinks, as well as a range of other bak-
ery and processed products. Increasingly, questions
have been raised about its health effects, including
possible effects on obesity, diabetes, and liver damage.

Finally, the sugar program has led to growth in
sugar-beet production relative to sugar cane. With
more competition internationally, we would expect an
increase in the share of sugar cane because it is the
lowest-cost source of sugar internationally.+3

While it may seem obvious that such a program
has come at great cost to benefit so few, the sugar
program in one form or another has existed
longer than any other farm program. Indeed, the
government has supported this industry from the
beginning of the country. The political economy of
the program stems in part from the fact that a large
number of states produce either cane or beet sugar.
Each state has two US senators, so it is not hard to see
how it derives so much support—even though most
of the sugar-beet states have smaller populations, so
not as much support could be expected in the House
of Representatives. But we have the classic problem
where benefits are highly concentrated and costs are
greatly disbursed. The small added cost per person
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per year of less than ten dollars is simply not enough
to get the attention of many consumers. On the other
side of the ledger, producers gain enormously from
the program. While returns seem uniformly dis-
bursed among sugar-beet producers, only a handful
of large producers receive the bulk of the returns from
sugar-cane production.

Deregulation of the sugar program
would reduce domestic sugar
prices dramatically and likely

reduce the proportion of high-fructose

corn syrup in our diets.

Alternatives to the present TRQ system do not
seem attractive. Changing the current program to
resemble the standard crop program and eliminating
import restrictions would likely add new problems
related to significant government costs through
direct payments.** Even a Canadian-style supply-
management system suggested by Kennedy and
Schmitz* would have many difficulties, not least of
which would be the allocation of production quotas
among producers.

Another possible alternative would be to buy out
sugar producers, similar in some respects to the
tobacco buyout program. As indicated previously,
Florida has attempted to buy out the sugar-cane
industry with only mixed success. The cost of the
buyout would be significant. In the case of sugar
beets, equity shares in sugar-processing companies
have varied over time but typically range from
$200 per acre to $1,000 per acre depending on
the region where beets are produced. Unit retains of
producers add another $750 per acre to producers’
investments. With approximately 1.2 million acres
in sugar-beet production, the total investment in
sugar production would be between $1.14 billion
and $1.75 billion. Sugar-beet production accounts for
about 55 percent of total production, making total



investment in sugar production between $2.1 billion
and $3.18 billion. Even if producers accept a smaller
amount of, say, 50 percent (to account for the fact that
investments are risky), the buyout amount would still
be between about $1 billion and $1.6 billion.*6

One problem with a proposed buyout is that
lobbyists and other groups with a vested interest in
maintaining the sugar program would not support it.
Moreover, there are equity issues; in particular, it
seems unethical to reward the same people who have
imposed such large costs on US consumers for so
long. Finally, the federal government is facing a severe
budget deficit, and Congress is unlikely to consider
spending more on farm programs at such a time.

The time for totally eliminating the sugar program
may be now. Sugar prices have been above support
levels in the past few years, and even futures prices
through 2012 indicate continued high prices.
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Eliminating the program now would have little effect
on current prices. There is also a precedent for
eliminating the sugar program. As indicated above,
the Sugar Act was not renewed at the end of 1974 due
to a commodity boom. The problem was that after
lower sugar prices returned, pressure was put on
Congress to renew price supports, which it did.
While the political economy of the sugar industry
makes it extremely difficult to eliminate the sugar
program, eliminating it would not only reduce costs
to consumers but also free up resources now ineffi-
ciently used in sugar production and rent seeking on
the part of producers and processors to retain or
change the program to their benefit.

Appreciation is expressed to Gary Brester, Pat Westhoff,
Vincent Smith, and Henry Olsen for valuable comments.
Any remaining errors belong to the author:



Appendix
Econometric Estimates of Demand for Sugar

The model estimated was the Rotterdam model, consisting of demand for sugar and HFCS with annual
data from 1975 to 2008 obtained from the USDA.! The equations were estimated with a seemingly unre-
lated regression method using SAS version 9.1, with correction for first-order autocorrelation in demand
for sugar:

Wgar Al Quger ==0.05324% — 0.16038%** AlnP . + 0.012692 AlnPy, — 045138 AInINC + 0.002346* ¢

sugar

WieAN Qo = 0.031817%%%4 0.012692 AlnP

sugar

—0.04118% AlnPy.— 0.162062 AlnINC — 0.00131 ¢

where Wy, is the average budget share between two adjoining time periods, AlnQy,, is the change in

natural log of per-capita consumption of refined sugar from one year to the next, AlnPg .,

natural log of the real wholesale refined-sugar price, AlnPy . is the change in natural log of real wholesale

is the change in

HEFCS price, AInINC is the change in natural log of real per-capita disposable personal income, and t is a
linear time trend. Asterisks above numbers indicate 10 percent (*), 5 percent (**), and 1 percent (***)
statistical significance, respectively.

The own-price and cross-price elasticities of demand for sugar were obtained by dividing the parameters of
sugar price and HFCS price by the sample average budget share of sugar:

Own-Price Elasticity of Demand for Sugar Cross-Price Elasticity of Demand for Sugar
0.16038 0.012692
- ———=-0.19659 ——————— =0.015557
0.8158072 0.8158072

Econometric Estimates of Supply of Sugar

The supply equations for sugar beets and sugar cane estimated with annual data from 1975 to 2008 are as follows:

Qpee = 2010.023%% + 32.87306%* Py — 31.5013%%% Pp,, | + 2241646 %% Py, ) + 88.4195%** ¢

Qune = 1756.638** + 0.421389%% Q41 + 16.38494% P,

cane,2

—~20.1297%%* Py, |
+13.23564%* Py, + 21.40909195% ¢

where the second subscript on price variables denotes lag (for example, P, ; is the one-year lagged price
of the real beet price), and subscripts beet, fert, and cane denote sugar beets, fertilizer, and sugar cane. All
price variables are deflated.

Price elasticities of supply for beets are obtained by multiplying the price coefficient on the lagged beef price
by the ratio of sample mean price to sample mean quantity:
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Price Elasticity of Supply of Beets
32.87306(37.4029412/3902.09) = 0.3151

The price elasticity of the supply of sugar cane is a long-run elasticity obtained by dividing the coefficient
of the two-year lagged price of sugar cane by one minus the coefficient multiplying lagged quantity of
cane produced:

Price Elasticity of Supply of Sugar Cane

(16.38494/(1 — 0.421389))(27.2705882/3364.95) = 0.229495

To obtain the aggregate supply elasticity of refined sugar, I first convert the average quantity of sugar cane to
the refined-sugar equivalent. Next, I multiply the price of sugar cane by 1.285 to convert from raw to refined
value. I also divide the elasticity of sugar cane by the value share of raw sugar in refined sugar (1.285/1.07) to
convert to the elasticity of sugar cane in refined form. Finally, I multiply each elasticity by its quantity share in

production of refined sugar and add together to obtain the aggregate elasticity:

Aggregate Elasticity = 0.297874

NOTE: 1. USDA, Economic Research Service, “Sugar and Sweetener Yearbook Tables,” www.ers.usda.gov/Briefing/Sugar/data.htm#fyearbook (accessed
May 6, 2011).
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Sweets for the Sweet
The Costly Benefits of the US Sugar Program

by Michael K. Wohlgenant

US families pay nearly twice the world price for sugar and other sweeteners because of federal government
policies intended to protect domestic beet and cane sugar producers from cheaper foreign competitors.
This paper examines the economic effects of these policies and proposes a dramatic reversal of course.

The highlights include:

1) The US price for sugar has been double that in the rest of the world for over
thirty years: Between 1975 and 2008, sugar consumers in the United States paid about
twice the world price.

2) The sugar program costs US consumers about $2.4 billion per year: This costs
a family of four about $40 per year in higher food costs.

3) The sugar program’s cost has created the high-fructose corn syrup (HFCS)
industry: Since the current sugar program was started in 1977, production of HFCS has
skyrocketed. As a result, the average American now eats nearly 120 pounds of sugar and
HFCS per year, about 20 percent more than in 1975. During this time, the rate of obesity
has also skyrockefed. Many doctors believe HFCS is more likely to contribute to obesity and
insulin resistance than sugar.

4) The sugar program should be repealed: Alternatives to the sugar program, such as a
Canadian-style supply-management program, would still artificially boost sugar prices. Buying
out sugar producers, as was done to end tobacco production controls in the 1990s, would be
expensive, costing taxpayers between $1 billion and $1.6 billion. The only reasonable policy is
no policy: the sugar program should be repealed.
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