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Abstract

Results fram econametric estimation indicate that U.S. intervention in

the sugar market has helped to increase the import share of sugar-containing

products in the U.S. market, but that increased disposable incame has played a

more important role. Sugar price policy has helped U.S. imports fram

developed countries proportionately more than those fram developing countries.




Effects of Agricultural Protection on Food

Manufacturing: The U.S. Sugar Program

Since May, 1982, when the United States imposed a restrictive import
quota on raw sugar imports, U.S. imports of miscellaneous sugar-containing
products (sugar blends, mixtures, confectionery, békery, and edible prepar-
ations) have increased by over 150 percent in volume and by over 120 percent
in value -- fram $677 million in 1982 to over $§ 1.5 billion in 1986. The
increase in imports of these products has been largely attributed to the price
differential between damestic U.S. and cheaper, world price sugar (USDA Sugar
and Sweetener Outlook and Situation, Washington Post). However, the extent to
which increased imports of sugar-containing products have indeed been caused
by government intervention in the sugar market, rather than by other market

factors, has yet to be examined. Rising consumer incame and other U.S. trade

policies and programs, such as the Generalized System of Preferences, also

influence the level of U.S. imports of manufactured goods. The objective of
this paper is to examine the effects of sugar protection, as well as the
effects of these other factors, on the demand for imports of sugar-containing
products and on the U.S. food processing industry.

Among the questions the paper will address is whether substitution of
alternative sweeteners has allowed U.S. food manufacturers to reduce the
canpetitive advantage provided to foreign manufacturers by U.S. sugar
policies. The paper will also examine which countries — developed or
developing —- have benefitted fram artificially high U.S. sugar prices by
increasing their exports of sugar-containing products to the United States.
For instance, Zeitz and Valdes have documented the adverse impact of the U.s.

sugar program on developing countries' sugar exports, but they did not examine




whether or not the developing countries have been able to offset same of their
losses in raw sugar exports through increased exports of value-added,
processed foaods.

To demonstrate the effect of sugar protection on U.S. imports and on the
food processing sector, the analysis will focus on explaining movements in
import market shares. Four categories of sugar-containing processed foods --
canned fruits, confectionery, sweetened cocoa and chocolate, and bakery
products will be examined. These categbries of sugar-containing products

accounted for‘approximately $930 million in imports in 1986.

Importance of the Problem

The data in Table 1 show the the decline in U.S. raw sugar imports which
occurred during the 1980's, the rising trend in the import share of U.S.
consumption of four sugar-containing product categories, and the market shares
captured by developed and developing countries. The developing countries,
particularly the Caribbean countries, Brazil, the Philippines, and Thailand,
have suffered the greatest losses in sugar export revenues, but same developed
countries, such as Australia, also export sugar to the United States.
Although the U.S. govermment intervened in the sugar market continuously
during the 1970-86 period, either through quotas, tariffs, and/or fees, U.S.
prices were much higher in relation to world prices in the 1980's, averaging
about 3 times the level of world prices in the 1981-1986 period, as campared
to 1.5 times the world price in the 1970-1980 period.

Imports of all of the sugar-containing products shown in Table 1 rose
over the 1970-1986 period; v In nominal temms, the increase in U.S. imports

of these products since implementation of the 1982 sugar program appears to be




Table 1--U.S. imports of raw sugar and selected sugar-
containing products, total and fram developing and
developed countries, 1970, 1980, and 1986

Share

in U.S. Consumption 1/

1970

1980 : 1986

Canned Fruits 2/
IC's
LIC's

Confectionery 3/
IC's
LDC'

Sw. Cocoa ind
Chocolate */
IC's
LIC!

Bakery 5/
IC's
LIC'

Raw Sugar
IC's
LIC's

.
Y
-
.
.
.

3
.
3
.
.
.

51,019
17,652
33,367

51,064
49,198
1,866

1,584
1,509
75

27,631
27,493
138

729,116
40,458
688,658

174,935
32,569
142,366

129,717
115,798
13,919

25,439
22,309
3,130

96,707
87,766
8,941

1,987,730

206,755
1,780,975

265,785

62,031
203,754

315,455
277,941
37,514

98,087
76,605
21,482

249,855
226,163
23,692

669,745
59,119
610,626

percent

2

8'
2.
6

2

Notes: IC denotes developed countries; LIC, developing countries.

1/ Defined as imports divided by production plus imports less exports.

2/ TSUSA import numbers 146.0000 to 150.0000, preserved and prepared

fruits.

3/ TSUSA import numbers 156.3020, 157.1005, 157.1010, 157.1045, and

157.1050.

4/ TSUSA import numbers 156.2500, 156.3045, 156.3050, 156.3065, 156.4500,

and 156.4700

5/ TSUSA import number 182.2000.

Source: U.S. Department of Cammerce (various years).




part of a larger trend of rising imports continued fram the 1970's. However,
in real temms, u.s. imports of these products rose at a much faster annual
average rate in the 1981-86 period, about 14%, as campared to an average
annual rate of increase of 3.6% in the 1970-80 period. At the same time, the
we ighted average import market share for all of these sugar-containing pro-
ducts rose at a faster annual rate in the later period, 9.5%, as campared to
4.4% in the earlier period.

The decline in ﬁ.S. Sl,gai: imports of about $1 billion fram 1980 to 1986
was twice as large as the increase in imports of the four sugar-containing
product categories shown. Because the developing countries' share in these
imports is relatively small, as campared to their share in U.S. sugar imports,
these countries have only been able to offset some of their sugar export
losses fram increased exports of these products. However, to the extent these
industries are infant industries associated with externalities, then the gains

to the developing countries may be greater.

Determinants of Import Market Shares |

The import market share for the jth sugar-containing product is defined

as the share of imports in apparent consumption of product j, Cj. Apparent
consumption consists of imports, Ij, and of goods produced for consumption by

damnestic manufacturers, D., where D.

. g is damestic production less exports:

(1)

Imports of sugar-containing products are separated into two categories, those

fran developed countries, Ilj" and those fram the developing countries, I2j’




Clifton explained import market shares (import penetration ratios) for
several manufacturing industries by examining changes in industry-specific
real exchange rates. Consistent with his study, it is assumed that the ixﬁport

th

market share for the j“-' product, M:, is a function of the relative prices of

J

danestic and imported goods, RC, which, in turn, is a function of the relative
costs of damestic and imported goods to the damestic market. Each import
market share is also assumed to be a function of other factors, (Zj Y, that

influence the damestic demand for product j and which differentiate between

foreign and damestic goads:

R

where k = 1, 2 for the jth product, and é Mkj = Mj.

In this study the damestic cost of producing the jth sugar-containing
product relative to the cost of imported substitutes is represented by the
relationship between U.S. and world sugar .prices. It is thus assumed that the
relation between U.S. sugar prices and world sugar prices detemines the
overall cost structure and international campetitiveness of the jth sugar-
containing product industry.

This specification also makes the simplifying assumption that movements
in relative sugar prices are exogenous to the industry. Imports of sugar-

containing manufactured products are also regarded as imperfect substitutes

for damestic production due to differences in quality, delivery time, credit




arrangements, as well as other factors. U.S. imports of sugar-containing
products fram different countries and country groupings are also considered to

be imperfect substitutes for each other for the same reasons.

Specification of Import Share Equations

The market share equations can be written as

DG., Z.

Msp = F(RS., e Zy¢)

J t’

where th is the percentage value share of imports in damestic consumption of
the jth suar-containing product in period t; RS, is the ratio between the
U.S. wholesale price of refined sugar (Northeast) to the duty-inclusive, world

raw sugar price, f.o.b. Caribbean ports, adjusted for transportation to New

York and for processing costs, in period t; Y, is real disposible incame per

capita in period t, deflated by the consumer price index (CPI) in period t;
DG, is a dumy variable to reflect the introduction in 1976 of the Generalized
System of Preferences (GSP) for manufactured goods imported by the United
States, and Zj t represents a vector of import demand shifters specific to
product j in period t. The market shares are further separated into two
cétegories, the share captured by imports fram developed countries, MO., and

]
the share captured by imports fram developing countries, MD..

J
Goverment intervention that maintains U.S. prices for sugar higher than
equivalent foreign prices would be expected to act as an export subsidy for
those foreign manufacturers who have access to cheaper foreign sugar. This

subsidy should cause the demand for imports of sugar-containing products to

rise, ceteris paribus, and the demand for the similar damestic product to




decline (shift inward) as consumers substituté lower priced imports for
damestic goods. To the extent this subsidy is captured by the relative price
of U.S. tb foreign sugar, it is expected that RS, Qill be positively related
to Mj. Since the U.S. govermment intervened in the sugar market continuously
during  the estimation period in one way or another, no distinction was made

between behavior before and after the introduction of the current sugar

progranm.

Real disposible incane per capitd, -Yt’ is included to capture the effects

of charges in real purchasing power and, to same extent, to allow for the
econany's movement through the business cycle. It is expected to be positively
related to Mj for a nomal good.

United States imports of sugar-containing products fram many developing
countries benefit fram temporary, duty-free tariff preferences under the GSP
program. According to Baldwin and Murray, granting tariff preferences to
manufactured imports fram certain beneficiary countries will result in an
increase in total imports of the eligible products as imports fram beneficiary
countries risé and a corresponding decline in damestic production —- the trade
creation efféct. Thus we would expect to see a positive relationship between DG
and Mj , and between DG and MDj. However, there will also be a tendency for
danestic consumers to suwbstitute lower-priced imports fram preferred sources for
the imports fram non-preferred sources —— a trade diversion effect. Thus a
negative relationship is expected betwéen DG and MOj', when MOJ- measures the
market share captured by the developed countries.

th represents a vector of real prices for product-specific ingredients
that would be expected to shift the demand schedules for imports and dames-
tically supplied sugar-containing products. Included in th are the real prices

of alternative sweeteners, glucose and high fructose corn syrups, the real price




of cocoa, and the real price of wheat. Any change in the price of a key
ingredient used in damestic production is expected to be positively related to
the import market share, Mj. For instance, an increase (decrease) in the price
of an alternative sweetener can lead to its decreased (increased) use in product
formulas and affect the campetitiveness of the product vis a‘vis sugar-contain-
ing subsititutes (Camen). Thus a positive relationship is expected between
these prices and Mj. Similarly, a change in cocoa prices will affect both

importers and damestic producers alike, since cocoa is not produced in the

United States, but it can also affect import demand for some sugar-containing

products as damestic manufacturers substitute other ingredients for imports that

are cocoa-intensive. We would expect an increase (decrease) in the cocoa price
to result in reduced (increased) import demand and import market share for

cocoa—-intensive, sugar-containing imports.

Results

Equation (4) was estimated using regression analysis for four broad groups
of sugar-containing products -- canned fruits, confectionery, sweetened cocoa
and chocolate., and bakery products -- using time series data fram 1970 to
1986. Import demand for confectionery was further divided into demand for
confectionery imports containing chocolate and for imports not containing
chocolate. The data on the value of damestic production used in constructing
the import market shares for the four categories of products were obtained fram

the Department of Cammerce, Bureau of Census, Value of Product Shipments,

various years. Data on the value of exports and imports were obtained fram U.S.

Department of Commerce, Bureau of the Census, U.S. Imports for Consumption and

U.S. Exports.




As constructed using raw data on the naminal value of production, imports,
and exports, movements in the calculated value shares reflect both changes in
the tems of trade as well as any real changes in the volume share of imports in
damestic consumption. To correct for this temms of trade effect, the import
value data were deflated by an index of changes in the unit value import price

h

of the jt sugar containing product (1970=100), and production and export value

data were deflated by the U.S. wholesale price index (1970=100). As modified,

the import market shares reflect the change in the value share of imports in

1970 constant dollars.

Estimation of (4) involves a process in which aggregate consumption (Cj) is
allocated between two canpeting camponents — damestic production and imports.
Powell has shown that this type of problem can be handled by assuning a linear
allocation function and by treating any choice of m-1 of m canponents as
stochastic. The equations for the m-1 variables can be fitted using Aitken's
principle, and the parameters of the excluded equation can then be found by
differencing. Using this approach, the total import market shares, Mj', were
estimated for each cammodity using ordinary least squares (OLS). The total
import shares were further divided into the shares of the developed and the
developing countries (MO-_-J and MDj) ard estimated using Zellners' seemingly
unrelated technique (SUR). SUR provided a gain in efficiency because of the
prior restrictions that the coefficients estimated for the explanatory variables
included in each share equation for the jth product sum to zerd, and the
constants to one. Sare equations were corrected for first order serial
correlation as indicated by p.

A possible problem using OIS is that the market share is a percentage and

must fall inside the zero to one range. In ordinary regression problems, the

error term can theoretically vary fram minus to plus infinity. Neither the




lagit or probit methods, which are often used to deal with the issue of shares,
was used because these methods would violate the assumption of a linear
allocation function. The fact that the dependent variable is a percentage did

not give rise to any problems, however, in the range of i:he data used.

A, Total Import Market Shares

Estimated results for total import market shares, Mj’ support the
underlying hypothesis that changes in real incame, as well as the relative
prices of U.S. and foreign sugar, have affected U.S. import demand for four
categories of sugar-containing products (Table 2). More specifically, the
results indicate that increased U.S. disposible incame has been the most
significant factor affecting import penetration into the U.S. market across all
of these products. Thus, as the U.S. econamy continues to grow, the import
share of these products in the U.S. market will also continue to rise, all else
held constant, regardless of the level of the U.S. sugar price. The weighted
average import share elasticity with respect to a change in U.S real disposible
incane for all of these products, evaluated at the means, is approximately
2,0. This suggests that if real disposible incame were to continue to grow at
the average 1982-1986 rate, about 3% per year, and all other factors are held
constant, then import penetration will increase by about 6% per year.

The relative prices of U.S. and foreign sugar have had the greatest impact
in increasing the import market shares of sweetened cocoa and chbcolate
(elasticity of .63), followed by confectionery containing chocolate (.38), and
bakery products (.16). The estimated weighted average elasticity with respect

to this price ratio for all of these products, evaluated at the means, is .18.

Since the average annual increase in the U.S.-foreign sugar price differential




Table 2--Estimated import share equations for
sugar-containing products, 1970-86

Canned fruit

MCF = - .073 + .006RS + .031°Y + .028°DG + .002HF
(-2.88)  (1.85) (4.20)  (4.70) (1.45)

Confectionery
* * * * *
MC =~ .041 + .002RS + .011 Y - .011 DG + .008 CO + .139 GL
(-4.00) (2.57) (7.21) (-9.75) (3.42) (2.57)

+ .010 + .002*RS+ .001Y - .007°DG + .003C0 - .059%L
(1.90) (6.08) . (1.75) (-11.55) (2.08) (-2.12)

MNC = - .043 - .0005RS + .009°Y - .004™DG + .005°CO + .187 GL
(=6.08)  (-.84) (7.99)  (-4.72) (2.91) (4.43)
Sweetened cocoa and chocolate products
MCH = - .095 + .005RS + .024°Y + .005DG - .019°CO + .182GL
(-5.37)  (2.82) (6.38)  (1.51)  (=3.00) (1.36)

Bakery products

MB = - .020 + .00IRS + .007°Y — .0003DG + .O001RW
(-4.89)  (1.98) (6.26)  (-.29) (1.42)

.th

Notes: M. denotes U.S. import market share for the j- sugar-containing product;

J CF denotes canned fruit; C, all confectionery; CC confectionery containing

chocolate; NC confectionery not containing chocolate; CH, chocolate products;
and B, bakery.

ratio of the U,S. wholesale refined sugar price to the world raw sugar price,
adjusted for processing and transportation costs.

U.S. per capita disposible incane, deflated by the consumer price index (CPI).
denotes U.S. GSP program; =1 1976 - 1986; = 0 all other periods.

world cocoa price, c.i.f. New York, deflated by the U.S. wholesale price
index (WPI).

price of corn syrup, deflated by the WPI.

price of high fructose corn syrup, deflated by the WPI.

U.S. producer price of wheat, deflated by the WPI,

indicates coefficients are statistically different fram zero

using a .05 level two-tailed t-test;

88" &

*2HE
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over the 1981 to 1986 period was about 22%, this elasticity indicates that the
current U.S. sugar program has been responsible for an annual average increase
in the import share of these products of about 4.0% during this period.

Due to substitution, changes in the real price of corn syrup (GL) are
more important than relative sugar prices in affecting the import market share
for confectionery not containing chocolate. This substitution has made
confectionery imports less sensitive to the differential between world and
U.S. sugar prices. The price of high fructose corn syrup also appears to have
affected the import market share for canned fruits in a similar manner.

The estimated coefficient on DG indicates that the GSP program has been
responsible for increasing the overall share of imports in U.S. consumption
solely in the case of canned fruits, the only product analyzed in which
developing couﬁtries provide the largest share of U.S. imports. The positive
coefficient estimated for DG in the canned fruit equation in Table 2 suggests
that the GSP program has allowed the annual import share of canned fruits to
increase by about 2.8 percentage points, on average, or by $21 million annual-
ly (in 1970 dollars). The negative coefficient estimated for DG in the
confectionery equation must be treated with caution, as it may be picking up
the effect of an amitted variable. Specifically, the negative coefficient may
represent declines in imports as developed country exporters move production
to the United States once their products became established in the U.S. market
(see Table 3). The estimated coefficient for DG in the bakery equation, which
is not statistically different fram zero, indicates that increased developing
country market share due to the GSP program has been offset by decreased

developed country market share (see Table 3).




B. Developed and Developing Countries' Market Shares

The results of Table 3 suggest that the developed countries have been the
primary beneficiaries of U.S. sugar policy with regard to increased imports
and import market share for the sugar-containing products examined. While the
developing countries' exports and U.S. market share have been more responsive
with respect to an increase in this price ratio in the case of sweetened cocoa
and chocolate products (elasticity of 1.1 as campared to .5 for the developed
countries), their imports and market share have not increased in response to
this price differential for any of the other products. On the other hand, the
developed countries' share of the U.S. market has increased in response to the
foreign-sugar price differential for every product examined. The developed
countries larger response to the U.S.-foreign swgar price differential has
helped them to increase their share of U.S. imports of canned fruits amd
bakery products at the expense of the developing countries, and it has
contributed to slower growth in the developing countries' import share of
confectionery products fram 1980 to 1986 (Jabard, 1988).

The reasons for the greater responsiveness of the developed countries in
supplying these imports are not clear fram Table 3. In the case of confect-
ionery, it most likely stems fram the types of confectionery exported by the
developing countries —-- confectionery not containing chocolate, imports of
which have not been pramoted by the U.S.--foreign sugar price differential.

The developing countries' lower responsiveness may stem fram inefficiencies in

production, lower sugar intensity of products exported, or fram interference

in sugar pricing undertaken by the developing countries themselves. It should
be noted that developed countries that are large exporters of these products

and that also maintain high damestic sugar prices, such as the European




Table 3--Estimated developed and developing country
import market share equations for sugar-containing
products, 1970-86

Canned fruit

MOCF = - .023 + .006 RS + .010°Y - .005DG
(-2.00)  (3.64) (2.76)  (~1.95)

MDCF = — .048 + .001RS + .021'Y + .032°DG + .002HF
(-2. 44) (.18) (3.69) (7.01) (1.68)

Confectionery

MOC = - .022 + .002°Rs + .008"Y - .011°DG + .009°CO + .068GL
(-=2.47)  (3.55) (5.91)  (~11.15) (4.21) (1.47)

MDC = - .009 + .000IRS + .002°Y + .0001DG + .00100 + .046 GL T
(-8.15)  (.01) (8.78) (.22) (2.08) (5.52)

Sweetened cocoa and chocolate products

MOCH = - .089 + .003°'RS + .018"Y + .004'DG - .013C0
(-7.41)  (3.13) (8. 98) (2.90) (~4.22)

MOCH = — .034 + .00RS + .008Y + .00IDG - .00400
(=3.75)  (2.10) (3.83) (.58) (-1.29)

products

=-.017 + .001°RS + .006"Y - .00IDG + .O001R¥
(-6.22)  (2.37) (7.51)  (~1.92) (1.55)

= - .004 + .0003RS + .001°Y + .001°DG
(-5.18) (.26) (5.17) (3.55)

o unn

O denotes developed countries; D developing countries.
All other variables are defined as in Table 2.




Canmunity and Japari, cannot use export subsidies to expand their exports of
these sugar-containing products because they are processed products. However,
it is clear that the differential between U.S. and world price sugar durirg
the 1980's has helped to offset same of the other factors, such as the GSP
program (canned fruits and bakery products), and larger import incame
elasticities (confectionery and bakery products), that had been contributing
to the developing countries'rising share in U.S. imports of these sugar-

containing products.
Conclusions
Results of econametric estimation indicate that the differential between

U.S. and world sugar prices maintained by goverrment intervention in the U.S.

sugar market has contributed to increased U.S. imports and import market share

for sane sugar-containing products, but that growth in U.S. disposible incame

has played a larger role. In addition, the availability of cheaper,
substitute sweeteners appears to have reduced the impact of the U.S.-foreign
sugar price differential on imports of some types of confectionery and, to a
smaller extent, on imports of canned fruits, products in which these sugar
substitutes are widely used.

The results also suggest that, with the exception of sweetened cocoa and
chocolate products, sugar-containing product imports fram the developed
countries have disproportionately benefitted fram the U.S.-foreign sugar price
differential. This differential has provided an umbrella under which the
developed countries have been able to expand their exports of confectionery,
bakery products, and canned fruits to the United States at the expense of

imports fram the developing countries. For these products, the price




differential has help the developed countries to overcame factors such as the
‘GSP program that had_ been working to increase U.S. imports fram the developing
countries. The results suggest that in addition to reducing their exports of
raw sugar to the United States, the U.S. sugar program has resulted in same
increased campetition for the developing countries fram the developed

countries in exporting sugar-containing products to the United States.
Endnotes

1. Hnergency import quotas were placed on imports of blended syrups and other

sugar-containing products with a content of sugar derived fram beet or cane of

over 65% by dry weight in"June, 1983. Of the products examined in this paper,

these quotas briefly affected imports of sweetened cocoa, which is a very
minor canponent of the sweetened cocoa and chocolate products group.
References

Baldwir, Robert E. and T. Murray. "MFN Tariff Reductions and Developing

Country Trade Benefits Under the GSP", The Econamic "Journal 87 (1977):

30-46.

Carmen, Hoy F. "A Trend Projection of High Fructose Corn Syrup Substitution

for Sugar", American ‘Journal of Agricultural Econamics 64 (1982): 625-33.

Clifton, Eric V. "Real Exchange Rates, Import Penetration, and Protectionism

in Industrial Countries", IMF Staff Papers 33 (1986): 513-36.




‘Jabara, Cathy L. "The Effect of Sugar Price Policy on U.S. Imports of Sugar-
containing Foods", Paper presented at the Western Agricultural Economics

Association Meeting, Honolulu, Hawaii, 'July 10-12, 1988.

Powell, Alan. "Aitken Estimators as a Tool in Allocating Predetermined

Aggregates”, "Journal of the American Statistical Association 64

(1969): 913-922.

U.S. Department of Agriculturé, Econamic Research Service. Sugar and

Sweetener Outlook and Situation. Washington, D.C., September, 1987.

Washington Post. "Necessary Protection or a Sweet Deal?" December 27, 1987.

7ietz, "Joachim, and Alberto Valdes. The Costs of Protectionism to Developing

Countries. World Bank Staff Working Paper No. 769, World Bank,

Washington, D.C., 1986.




