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Abstract 

Results fran econanetric estimation indicate that U.S. intervention in 

the sugar market has helpoo to increase the irni;x::>rt share of sugar-containin;J 

prcxlucts in the u.s. market, but that increased disµ::>sabl~ incane has played a 

rrore imi;x::>rtant role. Sugar price i;x::>licy has helpej U.S. imi;x::>rts fran 

develcped countries proportionately more than tmse fran developin;J countries. 



Effects of Agricultural Protection on Food 

Manufacturin;J: 'Ihe U.S. Sugar Prg;zran 

Since May, 1982, when the United States imposed a restrictive import 

quota on raw sugar imports, U.S. imports of miscellaneous sugar-containinJ 

products (sugar blends, mixtures, confectionery, bakery, and edible prepar­

ations) have increased by over 150 percent in volume and by over 120 percent 

in value -- fran $677 million in 1982 to over$ 1.5 billion in 1986. The 

increase in imports of "these products has been largely attributed to the price 

differential between danestic U.S. and cheaper, world price sugar (USO!\ Sugar 

and SWeetener o..itlook and Situation, Wishing ton R:>st) • However, the extent to 

which increased imports of sugar-containinJ products have indeed been caused 

by government.intervention in the sugar market, rather than by other market 

factors, has yet to be examinerl. RisinJ consuner incane and other u. s. trade 

policies and prograns, such as the Generalized Systan of Preferences, also 

influence the level of U.S. imports of manufactured goods. The objective of 

this paper is to exanine the effects of st.gar protection, as well as the 

effects of these other factors, on the demand for imports of sugar-containil'}J 

products and on the U.S. food processinJ industry. 

Amorg the questions the paper will address is whether substitution of 

alternative sweeteners has allowed U.S. food manufacturers to reduce the 

canpetitive crlvantage provided to foreign manufacturers by U.S. st.gar 

policies. 'Ihe paper will also examine \\hich countries - developed or 

develcpirg -- have benefitted fran artificially high U.S. st.gar prices by 

increasinJ 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 progran on developirg countries' sugar exports, but they did not exanine 
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whether or not the developing countries have been able to offset sane of their 

losses in raw sugar exi:orts through increased exi:orts of value-added, 

processed foods. 

Tu demonstrate the effect of sugar protection on u. s. imi:orts aoo on the 

food processing sector, the analysis will focus on explaining movements in 

imi:ort market shares. Four categories of sugar-containing processed foods 

canned fruits, confectionery, sv1eetened cocoa arrl chocolate, arrl bakery 

products will be examined. These categories of sugar-containing products 

accounted for approximately $930 million in imi:orts in 1986. 

Imr:crtance of the Problem 

'Ihe data in Table 1 show the the decline in U.S. raw sugar imi:orts which 

occurred during the 1980's, the rising trerrl in the imi:ort share of U.S. 

consumption of four sugar-containing product categories, arrl the market shares 

captured by developed arrl developing countries. 'Ihe developing countries, 

particularly the Caribbean countries, Brazil, the Fhilippines, arrl 'Ihailarrl, 

have suffered the greatest losses in sugar exi:ort revenues, but sane developed 

countries, such as Australia, also export sugar to the thited States. 

Although the u. s. goverrment intervened in the sugar market continuously 

during the 1970-86 period, either through quotas, tariffs, arrl/or fees, U.S. 

prices were much higher in relation to world prices in the 1980's, averaging 

about 3 times the level of v.0rld prices in the 1981-1986 period, as canpared 

to 1.5 times the v.0rld price in the 1970-1980 period. 

Imi:orts of all of the sugar-containing products shown in Table 1 rose 

over the 1970-1986 period. l/ In naninal tenns, the increase in U.S. imi:orts 

of these products since implementation of the 1982 sugar prcgrc:m ap_r.ears to be 
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Table 1--u.s. imi;:orts of raw sugar ard selected sugar­
containirg products, total ard fran developirg and 

developed countries, 1970, 1980, ard 1986 

Canmodity 

Canned Fruits 21: 
[C IS 

LI:C's 

Confectionery 31: 
I:C's : 
L[C I : 

SW. Cocoa ~nd 
Chocolate / 

I:C's 
L[C I 

Bakery 5/ 
I:C's 
L[C I 

Irnr:orts 

1970 : 1980 : 

51,019 
17,652 
33,367 

51,064 
49,198 

1,866 

1,584 
1,509 

75 

27,631 
27,493 

138 

1000 $ 

174,935 
32,569 

142,366 

129,717 
115,798 

13,919 

25,439 
22,309 
3,130 

96,707 
87,766 

8,941 

Raw Sugar 
[C's 
LI:C 's 

: 729,116 1,987,730 
: 40,458 206,755 
: 688,658 1,780,975 

1986 : 

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 

Share in u. s. Consumption l/ 

1970: 1980: 1986 

5.6 
1.9 
3.7 

2.7 
2.6 
0.1 

0.4 
0.4 
o.o 

0.9 
o. 9 
o.o 

45.8 
2.5 

43.3 

percent 

9.8 
1.8 
8.0 

2.6 
2.3 
0.3 

2.3 
2.0 
0.3 

1.3 
1. 2 
0.1 

46.0 
4.4 

41.6 

13.3 
3.1 

10.2 

4.0 
3.5 
0.5 

6.0 
4.7 
1.3 

2.2 
2.0 
0.2 

28.3 
2.2 

26.1 

Notes: [C denotes developed countries; LI:C, developirg countries. 

1/ I:efined as imr:orts divided by production plus imr:orts less exr:orts. 

2/ TSU3A imr:ort numbers 146. 0000 to 150. 0000, preserved and prepared 
fruits. 

3/ TSUSA imr:ort numbers 156.3020, 157.1005, 157.1010, 157.1045, ard 
157.1050. 

4/ TSUSA irnr:ort numbers 156.2500, 156.3045, 156.3050, 156.3065, 156.4500, 
and 156.4700. 

5/ TSUSA imr:ort number 182. 2000. 

Source: U.S. I:epartment of Camnerce (various years). 
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part of a larger trerxl of rising imrnrts continued fran the 1970 's. Ib~ver, 

·in real terms, U.S. imrnrts of these products rose at a much faster annual 

avercge rate in the 1981-86 period, about 14%, as canpared to an avercge 

annual rate of increase of 3. 6% in the 1970-80 period. At the same time, the 

v-.B ighted avercge imrnrt market share for all of these st.gar-containing pro­

ducts rose at a faster annual rate in the later period, 9.5%, as canpared to 

4.4% in the earlier ~riod. 

The decline in u. s. st.gar imrnrts of about $1 billion fran 1980 to 1986 

was twice as large as the increase in imrnrts of the four st.gar-containing 

proouct categories soown. Because the developing countries' share in these 

imrnrts is relatively snall, as canpared to their share in U.S. st.gar imrnrts, 

trese countries have only been able to offset s:me of their st.gar exrnrt 

losses fran increased exrnrts of these products. fbwever, to the extent these 

irdustries are infant irdustries ass::>ciated with externalities, then the gains 

to the developing countries may be greater. 

Cetenninants of Imp.:>rt Market Shares 

The imrnrt market share for the j th st.gar-containing proouct is defined 

as the share of imrnrts in apparent consumption of product j, Cj. Apparent 

consunption consists of imrnrts, Ij, arxl of gooos proouced for consunption by 

danestic manufacturers, Dj, where Dj is danestic production less exrnrts: 

C, = D, + I, 
J J J 

(1) 

Imrnrts of st.gar-containing products are separated into t~ categories, those 

fran develcped countries, r 1j, arxl toose fran the developing countries, r 2j. 
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Clifton explained imi;:ort market shares ( imi;:ort :i;:enetration ratios) for 

several manufacturirg industries by examinirg charges in industry-specific 

real ex charge rates. Consistent with his study, it is assuned that tre imi;:ort 

market share for the fh product, Mj, is a function of the relative prices of 

danestic and imi;:orted gocx:ls, RC, which, in turn, is a flmction of tre relative 

costs of danestic and imi;:orted goods to the danestic market. F.ach imi;:ort 

market share is also assuned to be a fmction of otrer factors, ( Zj )', that 

influence the danestic demand for product j and which differentiate betYteen 

foreign ard danestic gocx:ls: 

and 

M, = (I ./c.) = 
J J J 

l\j = (Ik ,/C,) = 
J J 

_)z 
where k = 1, '2 for the j th product, and i_ Mkj = Mj. 

(2) 

(3) 

In this study tre danestic cost of producirg the j th sugar-containirg 

product relative to the cost of imi;:orted substitutes is represented by the 

relationship betYteen U.S. ard v.Urld sugar prices. It is thus assuned that tre 

relation betYteen u. S. sugar prices and w:::>rld sugar prices determines the 

overall cost structure and international canpetitiveness of tha j th sugar­

containirg product industry. 

This sp:cification also makes tha s:implifyirg assunption that movements 

in relative sugar prices are excgenous to the industry. Irni;:orts of sugar­

containirg manufactured products are also n,garded as :im:i;:erfect substitutes 

for danestic production doo to differences in quality, delivery time, credit 
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arrargernents, as v.ell as other factors. U.S. imports of st.gar-containing 

products fran 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 

( 4) 

where Mj t is the percentage value share of imports in danestic consumption of 

the j th st.gar-containing product in period t; RSt is the ratio between the 

U.S. wholesale price of refined sugar (l'brtheast) to the duty-inclusive, v-Drld 

raw sugar price, f .o.b. Caribbean ports, adjusted for transportation to N:w 

York and for processing costs, in period t; Yt is real disposible incane per 

capita in period t, deflated by the consuner price index (CPI) in period t; 

DGt is a dunrny variable to reflect the introduction in 1976 of the Generalized 

Systern of Preferences (GSP) for manufactured goods imported by the lhited 

States, and zjt represents a vector of import dernand shifters specific to 

product j in period t. 'The market shares are further separated into two 

categories, the share captured by imports fran developed countries, MOj' and 

the share capture::i by imports fran developing countries, MDj. 

Governnent intervention that maintains U.S. prices for st.gar higher than 

equivalent foreign prices v.Duld be expected to act as an export subsidy for 

those foreign manufacturers who have access to cheaper foreign st.gar. This 

subsidy should cause the dernand for imports of sugar-containirg products to 

rise, ceteris paribus, arrl the dernarrl for the similar danestic product to 
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decline ( shift in,;.,rard) as consuners substitute lov.Br priced imp::,rts for 

danestic goods. Th the extent this subsidy is captured by the relative price 

of U.S. to foreign sugar, it is expected that RSt will be p::,sitively related 

to Mj. Since the u. s. governnent intervened in the sugar market continuously 

during the estimation p:riod in one way or another, no distinction was made 

betv.Ben behavior before ard after the introo.uction of the current sugar 

prcgran. 

Feal disp::,sible incane p:r capita, Yt, is inclu:Ied to capture the effects 

of cha~es in real purchasing p::,v.Br and, to sane extent, to allow for the 

econany' s movenent through tre business cycle. It is expected to be PJSi tively 

related to Mj for a nonnal good. 

Ul.ited States irnp::,rts of sugar-containing proo.ucts fran many develcping 

countries benefit fran tenp::,rary, duty-free tariff preferences under the GSP 

prcgran. l'ccording to Baldwin ard M..lrray, granting tariff preferences to 

manufactured imp::,rts fran certain beneficiary countries will result in an 

increase in total imPJrts of tre eligible prcxlucts as irnp::,rts fran beneficiary 

countries rise am a corresp::,nding decline in danestic prcxluction -- the trade 

creation effect. Thus v.e "WOuld expect to see a p::,sitive relationship between 00 

and Mj, and betv.Ben DG am MDj. Ebwever, there will also be a tendency for 

danestic consuners to stbsti tute lov.er-pr iced imp::,rts fran preferred rources for 

the imp::,rts fran non-preferred sources - a trade diversion effect. Thus a 

negative relationship is expected between 00 and MOj', when MOj measures the 

market share captured by the developed countries. 

zjt represents a vector of real prices for proouct-sp:cific ingredients 

that "WOuld be expected to shift the denard schedules for imp::,rts ard danes­

tically supplied sugar-containing prooucts. Inclooed in Zjt are the real prices 

of alternative s~teners, glucose ard high fructose corn syrups, the real price 
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of cocoa, and t.oo real price of \'wheat. lm.y charYJe in the price of a key 

irYJredient usoo in danestic production is expectoo to be positively relatoo to 

the import market share, Mj. For instance, an increase (decrease) in the price 

of an alternative s~etener can lead to its decreased ( increased) use in product 

formulas and affect the canpetitiveness of the product vis a, vis stgar-contain­

inJ subsititutes (Carmen). Thus a positive relationship is expectoo between 

these prices arrl Mj. Similarly, a chanJe in cocoa prices will affect both 

imi;x:>rters arrl danestic producers alike, since cocoa is not producoo in the 

lhited States, but it can also affect imi;x:>rt demarrl for sane sugar-containinJ 

products as danestic manufacturers substitute other irYJredients for irni;x:>rts that 

are cocoa-intensive. W3 would expect an increase (decrease) in the cocoa price 

to result in reduced ( increased) irni;x:>rt demand arrl imi;x:>rt market share for 

cocoa-intensive, sugar-containinJ irni;x:>rts. 

Results 

Equation ( 4) was estimated usinJ regression analysis for four broad groups 

of sugar-containirYJ products -- cannoo fruits, confectionery, s~etenoo cocoa 

arrl chocolate, arrl bakery products - usinJ time series data fran 1970 to 

1986. Jmi;x:>rt danarrl for confectionery was further divided into danarrl for 

confectionery irni;x:>rts containinJ chocolate arrl for imi;x:>rts not containinJ 

ch::>colate. 'Ihe data on trn value of danestic production used in constructirYJ 

the irni;x:>rt market shares for the four categories of products were obtained fran 

the D3parbnent of Canmerce, Bureau of Census, value of Product Shipnents, 

various years. Iata on the value of exi;x:>rts arrl irni;x:>rts were obtained fran U.S. 

D3parbnent of Canmerce, Bureau of the Census, u. s. JmJ;X)rts for Consunption arrl 

U.S. ExJ;X)rtS. 
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As constructed usirg raw data on the naninal value of production., im(:x::>rts, 

an::1 exp'.)rts, movements in the calculated value shares refle~t both charges in 

the tenns of trcde as ,;..ell as any real charges in the volume share of irnp'.)rts in 

danestic consumption. To correct for this tenns of trade effect, the imp'.)rt 

value data ,;..ere deflated by an in::lex of charges in the unit value im.[X)rt price 

of the j th sugar containirg product (1970=100), an::1 production an::1 exp'.)rt value 

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

the im.[X)rt market shares reflect the chan;Je in the value share of imp'.)rts in 

1970 constant dollars. 

Estimation of ( 4) involves a process in vklich aggregate con.sunption ( Cj) is 

allocated between two canpatirg canp'.)nents - danestic production an::1 imp'.)rts. 

Ib,;..ell has soown that this type of problem can be han::lled by assunirg a linear 

allocation function an::1 by treatirg any choice of m-1 of m canp'.)nents as 

stochastic. The equations for the m-1 variables can be fitted usirg Aitken' s 

principle, an::1 the paraneters of the exclooed equation can then be foun::1 by 

differencirg. tsirg this approach, the total imp'.)rt market shares, Mj', were 

estimated for each canrnodity usirg ordinary least squares (OIS). Toe total 

imp'.)rt shares ,;..ere further divided into the shares of tre develcped aoo the 

developirg countries (MOj an::1 MDj) an::1 estimated usirg Zellners' seemirgly 

unrelated technique (SlR). SlR prOJided a gain in efficiency because of tre 

prior restrictions that the coefficients estimated for the explanatory variables 

inclooed in each share equation for the j th product sun to zero, and the 

constants to one. Sane equations were corrected for first order serial 

correlation as in::licated by p. 

A lX)Ssible problem usirg ors is that the market share is a parcentage and 

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

error tenn can theoretically vary fran minus to plus infinity. N9ither the 
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legit or probit metlnds, which are often used to deal with the issue of shares, 

was used because these methods v.Duld violate the assunption of a linear 

allocation fmction. 'The fact that the dependent variable is a percentage· did 

not give rise to any problens, however, in the range of the data used. 

A. Total nn1-0rt Market Shares 

Estimated results for total imi;:ort market shares, Mj, supi;:ort the 

underlying hyi;:othesis that changes in real incane, as well as the relative 

pr ices of U. s. and foreign sugar, have affected u. S. imi;:ort de:nand for four 

categories of sugar-containing products (Table 2). MJre specifically, the 

results indicate that increased U.S. disi;:osible incane has been the most 

significant factor affecting imi;:ort penetration into the u. S. market across all 

of trese products. 'Thus, as tre u. s. econany continues to grow, the imi;:ort 

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 \oA3ighted 

average imi;:ort share elasticity with respect to a change in u.s real disposible 

incane for all of trese products, evaluated at the means, is approximately 

2. O. This suggests that if real disposible incane were to continue to grow at 

tre avercge 1982-1986 rate, about 3% per year, and all otrer factors are held 

constant, then imi;:ort penetration will increase by about 6% per year. 

1he relative prices of U.S. and foreign sugar have had tre greatest impact 

in increasing the imi;:ort market shares of s\oA3etened cocoa and chocolate 

(elasticity of .63), foll~ by confectionery containin;;:, chocolate ( .38), and 

bakery products (.16). 1he estimated \oA3ighted average elasticity with respect 

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

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



1. Canned fruit 

MCF = - .073 
(-2.88) 

2. Confectionery 

MC = - .041 
(-4. 00) 

MCC = + .010 
(1.90) 

MN: = - .043 
(.;.6.08) 
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Table 2--Estimated im:i;x:>rt share equations for 
sugar-containin;J products, 1970-86 

* * + • 00 6RS + • 031 Y + • 028 DG 
(1.85) (4.20) (4.70) 

+ .002HF 
(1. 45) 

* * * * * + .002 RS + .011 Y - .011 DG + .008 CO + .139 GL 
(2.57) (7.21) (-9.75) (3.42) (2.57) 

* * + .002 RS + .OOlY - .007 DG + .003CO 
(6. 08) . (1. 75) (-11. 55) (2. 08) 

- .059GL 
(-2.12) 

* * * * - .OOOSRS + .009 Y - .004 DG + .005 CO+ .187 GL 
(-.84) (7.99) (-4.72) (2.91) (4.43) 

3. ~tened cocoa and chocolate products 

MCH = - .095 
(-5.37) 

4. Bakery products 

MB = - .020 
(-4.89) 

* * * + .005 RS + .024 Y + .OOSDG - .019 CO + .182GL 
(2.82) (6.38) (1.51) (-3.00) (1.36) 

* + .OOlRS + .007 Y - .000300 + .OOlIW 
(1.98) (6.26) (-.29) (1.42) 

R2 = .92 
Ilv = 2.03 

R2 = .85 
Ilv = 2.56 

p = -.so 

R2 = .90 
Ilv = 2.40 

p = -.58 

R2 = • 77 
Ilv = 2.47 

p = -.35 

R2 = • 91 
Ilv = 2.16 

R2 = .92 
Ilv = 1.99 

p = .22 

Notes: Mj denotes u.s. imp::>rt market share for the j th sugar-containin;J product; 

RS= 

y = 
DG 
co= 

GL = 
HF = 
RW = 
* 

CF denotes canned fruit; C, all confectionery; CC confectionery containing 
cmcolate; NC confectionery not containiIYJ chocolate; CH, chocolate products; 
and B, bakery. 
ratio of the u.s. \\'holesale refined sugar price to the \\Orld raw sugar price, 
adjusted for processin;J and transp::>rtation costs. 
U.S. per capita disp:,sible incane, deflated by the con.suner price index (CPI). 
denotes U.S. Q:iP program; =l 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 \\heat, deflated by the WPI. 
indicates coefficients are statistically different fran zero 
usin;;1 a .OS level o-.u-tailed t-test; 
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over the 1981 to 1986 period was aboot 22%, this elasticity iooicates that the 

current U.S. sugar pra;,ran has been resp::msible for an annual average increase 

in the imp::>rt share of these prcducts of about 4. 0% durin;;J this period. 

I)ie to substitution, charYJeS in the real price of corn syrup (GL) are 

more imp::,rtant than relative st.gar prices in affectin;;J the imp::>rt market share 

for confectionery not containin;;J chocolate. This substitution has made 

confectionery imp::,rts less sensitive to the differential between v,10rld aoo 

U.S. sugar prices. The price of high fructose corn syrup also appears to have 

affected tre imp::,rt market share for canned fruits in a similar manner. 

The estimated coefficient on DG indicates that the GSP progran has been 

resp:msible for increasin;;J the overall share of imp::,rts in u. S. consunption 

solely in the case of canned fruits, the only prcduct analyzed in which 

developin;;J coon tries provide tre largest share of u. s. imp::>rts. The p::,si tive 

coefficient estimated for DG in the canned fruit equation in Table 2 stggests 

that tre GSP progran has all~ the annual imp::>rt share of canned fruits to 

increase by about 2. 8 percentage points, on average, or by $21 million annual­

ly ( in 1970 dbllars). The naJative coefficient estimated for 00 in the 

confectionery equation must be treated with caution, as it may be pickirYJ up 

tre effect of an anitted variable. Specifically, the naJative coefficient may 

represent declines in imp::,rts as developed country exp::>rters move production 

to tre lhited States once their prcducts becane established in tre u. s. market 

(see Table 3). The estimated coefficient for DG in the bakery equation, which 

is not statistically different fran zero, indicates that increased developin;;J 

country market share due to the GSP program has been offset by decreased 

developed country market share ( see Toble 3) • 
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B. I:eveloped arrl r:evelq:,irg Countries' Market Shares 

The results of Tuble 3 st.ggest that the developed countries have been tre 

primary beneficiaries of u. S. st.gar policy with regard to increasoo imports 

arrl import market share for tre st.gar-containing prooucts examinoo. M"lile tre 

developing countries' exports arrl U.S. market share have been more responsive 

with resr:sct to an increase in this price ratio in the case of sweetenoo cocoa 

arrl chocolate products (elasticity of 1. 1 as canparoo to • 5 for the developed 

countries), treir imports arrl market share have not increased in response to 

this price differential for any of the other products. en the other harrl, the 

de11eloped countries' share of tre U.S. market has increased in response to tre 

foreign-sugar price differential for every proouct examinoo. The developed 

countries larger response to the U.S. -foreign st.gar price differential has 

helped then to increase treir share of u.s. imports of canned fruits arrl 

bakery prooucts at the expense of tre develcping countries, arrl it has 

contributoo to slower growth in the developill'J countries' import share of 

confectionery·prooucts fran 1980 to 1986 (Jabara, 1988). 

The reaoons for the greater responsiveness of the developed countries in 

supplying toose imports are not clear fran Tuble 3. In the case of confect­

ionery, it most likely stens fran tre types of confectionery exportoo by the 

de11elcping countries -- confectionery not containing chocolate, imports of 

which have not been pranoted by the u.s.--foreign st.gar price differential. 

The develcping countries' la,.er responsiveness may stem fran inefficiencies in 

proouction, lower st.gar intensity of products exportoo, or fran interference 

in st.gar pricill'J undertaken by tre develcping countries tlanselves. It soould 

be noted that developed countries that are large exporters of these products 

arrl that also maintain high danestic st.gar prices, such as tre European 
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Table 3--Estimated developed an::l developirg country 
im.i;ort market share equations for sugar-containirg 

prcducts, 1970-86 

1. Cannoo fruit 

* * -2 MCCF = - .023 + .006 RS + .010 Y - • 00SDG R = • 75 
(-2.00) (3. 64) (2.76) (-1. 95) I:W=2.14 

* * -2 MOCF = - .048 + • 00lRS + • 021 Y + • 032 rx:; + • 002HF R = .89 
(-2.44) ( .18) (3. 69) (7. 01) (1. 68) I:W=2.ll 

2. Confectionery 

* * * * R2 = MCC = - .022 + .002 RS + .008 Y - • 011 rx:; + .009 CO + .068GL • 86 
(-2.47) (3. 55) (5.91) (-11.15) (4. 21) (1. 47) I:W=2.49 

p = -.52 

* MOC = - .009 + • 000lRS + .002 Y + • oooirx:; + • 00lCO + * -2 • 046 GL R = • 82 
(-8.15) (. 01) (8. 78) (. 22) (2.08) (5. 52) I:W=2.18 

3. ~etene::l cocoa ard chocolate prcducts 

* * * R2 = MCCH = - .089 + .003 RS + • 018 Y + .004 rx:; - .013CO + .096GL • 96 
(-7.41) (3.13) (8. 98) (2. 90) (-4. 22) (1. 35) I:W = 2.39 

p = -.34 

* MOCH = - .034 + .002RS + .008 Y + • ooirx:; - .004CO + .099GL R2 = • 75 
(-3.75) (2.10) (3. 83) (. 58) (-1. 29) ( 1. 44) I:W = 1.85 

4. Bakery prcducts 

* * MCB = - .017 + .001 RS + .006 Y - • 00 irx:; + .00llW R2 = • 90 
(-6.22} (2. 37) (7. 51) (-1. 92) (1. 55) I:W = 1. 93 

* * Ri2 = MIB = - .004 + .0003RS + .001 Y + • 001 DG • 85 
(-5.18) (. 26) (5.17) (3. 55) J:W=l.89 

P1= .36 
P2= -. 20 

Notes: O denotes developed countries; D developirg countries. 
All other variables are defined as in Table 2. 
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Canmunity am Japan, cannot use ex[X)rt subsidies to expam their ex[X)rts of 

these sugar-containing products because they are processed products. Fbwever, 

it is clear that the differential between U.S. aoo V>Drld price sugar durir'g 

the 1980' s has helped to offset sane of the other factors, such as the ffip 

prcgran ( canned fruits aoo bakery products), aoo larger iln[X)rt incane 

elasticities (confectionery am bakery products), that ha:l been contributing 

to the develc:ping ca.mtries' rising share in U.S. im[X)rts of these sugar­

containing products. 

Conclusions 

Results of ecoronetric estiination iooicate that the differential between 

u. s. and w:>rld sugar prices maintained by goverrrnent intervention in the U. s. 

sugar market has contributed to increased U.S. im[X)rtS am iln[X)rt market share 

for sane sugar-containing products, but that growth in U.S. dis[X)sible incane 

has played a larger role. In a:ldi tiort, the av ail ability of cheaper, 

substitute sv.eeteners appears to have reduced the ilnpact of the U.S. -foreign 

st.gar price differential on iln[X)rts of sane types of confectionery and, to a 

snaller extent, on iln[X)rts of canned fruits, products in which these sugar 

substitutes are widely used. 

The results also suggest that, with the exception of sweetenoo cocoa aoo 

chocolate products, sugar-containing product iin[X)rts fran the developed 

ca.mtries have disi;ro[X)rtionately benefitted fran the U.S.-foreign sugar price 

differential. This differential has providoo an unbrella uooer which the 

de;velc:ped ca.mtries have been able to expaoo their ex[X)rts of confectionery, 

bakery products, aoo canned fruits to the thited States at the expense of 

iin[X)rtS fran the develc:ping ca.mtries. For these products, the price 
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differential has help the develcped countries to overcane factors su::h as the 

·c;sp pro;;Jran that ha::1 been v.0rkirg to increase u. s. imp:)rts fran the developirg 

countries. The results su;igest that in rodition to rerlucinJ their exp:)rts of 

raw sugar to the lhited States, the U. s. su;iar pro;;Jram has resulted in sane 

increased canpetition for the developinJ countries fran the developed 

countries in exp:)rtirg su;iar-containirg prcxlucts to the lhi ted States. 

Ehdnotes 

1. Emergency iinp:)rt qootas v.ere placed on imp:)rts of blen:ied syrups and other 

sugar-containirg prcxlucts with a content of su;iar derived fran beet or cane of 

over 65% by dry v.eight in ·June, 1983. Of the prcxlucts examined in this :p3per, 

these quotas briefly affected imp:)rts of sv.eetened cocoa, which is a very 

minor canp:)nent of the sv.eetened cocoa and chocolate prcxlucts group. 
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