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Factors Affecting Relative Changes in U.S. Snack Foods Exports
Among Countries: A Constant Market Share Analysis

Albert E. Myles and Albert J. Allen

This study used Constant Market Share (CMS) analysis to examine the competitiveness of U.S. snack food exports in
terms of their revealed market shares and market potentials. The CMS analysis suggested that almost 99 percent of the
gains in snack food exports were due to growth in world demand and 1.52 percent to the composition of snack food
products between 2004 and 2008. Unfortunately, competitiveness of the world snack food market reduced U.S. exports

by 1.52 percent during this same period.

The snack food industry consists of products such
as potato chips, corn chips, tortilla chips, popped
popcorn, pretzels, salted and roasted nuts, and seeds.
United States (U.S.) snack food exports continue
to grow, reaching an estimated $20.35 billion in
2008 (USDA 2009). The U.S. is the largest market,
accounting for about one-third of the world’s total;
Japan and the United Kingdom together account for
another quarter of the world’s total (Hodgen 2004).
The spread of Western eating habits to other parts
of the world continues as lifestyles in those parts
of the world become busier, and traditional family
meal times become a thing of the past. As a result,
the demand for snack foods continues to increase
(Hodgen 2004, p 1).

Global Prospective

U.S. exports of snack foods have averaged about
$15.68 billion (Table 1) since 2004. The largest trad-
ing regions of U.S. snack foods in 2008 were APEC
($2.17 billion, up 57.94 percent from 2004), Western
Hemisphere ($2.012 billion, up 71.76 percent from
2004), Free trade Area of America ($1.98 billion,
up 71.34 percent from 2004), North America ($1.72
billion, up 65.46 percent from 2004), Developed
Economies ($1.64 billion, up 55.45 percent from
2004), CAIRNS Group/EU-15 ($1.65 billion, up
59.14 percent from 2004), and the CAIRNS Group
($1.54 billion, up 59.85 percent from 2004). The
Rest of the World represented the largest snack foods
export region for the U.S. in 2008 ($2.01 billion,
up 62.5 percent from 2004).

The actual growth in snack food purchases from
2004 to 2008 in these regions was the Rest of the
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World up $1.04 billion, Western Hemisphere up
$840.8 million, Free Trade Area of America up
$823.97 million, APEC up $797.1 million, North
America up $680 million, CAIRNS Group/EU-
15 up $614.1 million, Developed Economies up
$586.69 million, and CAIRNS Group up $577.35
million. These eight regions accounted for 80.9
percent of all U.S. snack food exports between
2004 and 2008.

In 2004 the largest export category was cocoa
products at $2.81 billion, followed by chocolate
products at $1.78 billion; confectionery products
at $1.75 billion; potato chips at $1.3 billion; and
breads, biscuits, and other baked products at
$946.46 million in exports. By 2008 exports of
these products rose to $4.33 billion, 3.04 billion,
$2.3 billion, $2.93 billion, $1.31 billion, and $1.78
billion, respectively. However, crispbread and gin-
gerbread exports decline almost $3.21 million (6.95
percent) between 2004 and 2008.

While cocoa, chocolates, confectionery, potato
chips, bread and biscuits experienced huge growth
in export sales between 2004 and 2008, in percent-
age terms, corn chips and un-popped popcorn prod-
ucts gained the largest increase in export sales dur-
ing this period. These product groups experienced
gains in export sales of 48.07 and 43,35 percent,
respectively, between 2004 and 2008 (Figure 1).
The next closet product group was breads, biscuits,
and other baked products, at 17.54 percent. Sales
of potato chip products grew less than one-fifth of
one percent between 2004 and 2008.

Data

The primary data source in this study was the
Foreign Agricultural Service, BICO Export Com-
modity Aggregations database in 2009. These data
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Figure 1. Annual Growth of U.S. Snack Food Exports by Product in the World.

are compiled and maintained by the United States
Department of Agriculture. The authors used a cus-
tomized spreadsheet to maximize the flexibility and
use of the data. The data set contains exports and
imports from 47 major regions in the world from
1980 to 2009. However, 2009 is cumulative since
the year has not ended.

The variable used to evaluate trade was the to-
tal value of snack food exports. Each year’s data
includes values for 27 product groups with each
group containing many different food items. For
any given year, with 47 regions and 27 commodity
groups, there are 1,269 possible data points. Unfor-
tunately, data on all 47 regions and/or countries are

not available for the entire analysis. Thus the au-
thors aggregated the regions and products to correct
for missing data in the study. A sample of available
data is presented in Table 1 by regions and Table 2
by snack food products for the study.

Objectives

This study disentangles actual growth of U.S. snack
food exports during the period 2004-2008. Constant
market share analysis (CMS) was used to partition
actual growth into competitiveness, composition,
and market effects that drove snack food exports
during this period.



r 84 March 2010 Journal of Food Distribution Research 4] (1) I

Table 2. U.S. Aggregate Snack Foods by Exports Category.

———
TOTALS($000)
2004 2005 2006 2007 2008
Popcormn, un-popped 187,062 210,493 282,176 352,565 592,473
Popcorn, microwave 422,121 566,661 595,444 695,794 618,235
Corn chips 523,441 847,963 1,031,450 1,458,500 1,781,642
Potato chips 1,299,397 1,245,558 1,261,907 1,210,132 1,312,063
Chewing gum 370,207 426,152 381,258 324,672 386,479
Confectionery products 1,746,274 1,772,218 1,813,997 2,052,246 2,396,696
Chocolate products 1,783,823 1,810,827 2,147,142 2,599,093 3,038,831
Cocoa products 2,809,484 31 17,896 3,192,004 3,481,810 4,328,585
Crisp-bread and gingerbreads, 46,120 32,845 24,023 37,004 42,913
Frozen breads 1,630,469 1,856,116 2,078,851 23 17,024 2,933,764
Cakes and pastries 710,332 686,684 776,742 887,149 1,142,672
Breads, biscuits, other baked 946,461 1,082,999 1,349,663 1,558,594 1,776,729
products
Total 12,475,191 13,656,412 14,934,657 16,974,583 20,35 1,082
Methods Model

Constant market share analysis was used to evaly-
ate growth in U.S. snack food exports between
2004 and 2008. The characteristic of this method
is the assumption or norm that a country’s export
share in a given market should remain unchanged
over time.' Thus the difference between the actual
export growth from the U.S. to a given market and
the unchanging export share implied by this con-
stant-market share norm may be attributed to three
factors: market demand, commodity composition,
and competitiveness.

To capture the dynamical aspect of international
trade, we divided the 2004-2008 period into three
sub-periods and set forth results for each of them.
These periods are 2004-2006, 2006-2008, and
2004-2008. Analyses and comparisons of the
market shares were made among these periods.

! Constant Market Share (CMS) model, introduced by
Richardson ( 1971), is based on the assumption that without
changes abroad and maintained competitiveness at home, a
country’s share in the world market should remain unchanged
overtime (Poramacom 2002).

The constant market share identity used in this study
1s (Poramacom, 2002)

(D) x(@) ~x (¢t - 1)=% [ri - rworld] + EiZj[rij—
ril x V(- 1)ij+Zile[x V@)ij—x V(t = Dif],

where X = Value of U.S’ snack food exports in
the world market, Xi = Value of U.S’s snack food
exports of commodity i, Xj = Value of U.S’s snack
food exports to region j, x ij = Value of U.S ’s snack
food exports of commodity i to region J» t=current
year, rworld = percentage increase in U.S world
snack food exports from previous year to current
year, ri = percentage increase in U.S. world snack
food exports of commodity i from previous year to
current year, and rij = percentage increase in U.S
world snack food exports of commodity j to region
J from previous year to current year,

The CMS model can vary in its formulation,
For example, one form of the model may include
four components of changes in world trade, while
another variation of the model may include three
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components of the CMS model. Regardless of the
form used, the changes in world trade must equal the
actual change between two periods in the study.

The model was applied to 24 regions and 12
product groups, separately for each year of the data.
This analysis compared U.S.” export performance
for each product and in each market against the
world trade (total exports) for each of these product
groups and regions respectively.

Interpreting CMS Components

The first term on the left of Equation 1, actual export
growth, estimates the overall growth in U.S. snack
food exports between two periods. The first term on
the right, commodity-composition effect (or product
effect), suggests whether the U.S. snack food ex-
ports were concentrated in products whose markets
were growing (or in commodity classes with growth
rates higher than the world or reference average). A
positive value suggested this was the case; a nega-
tive value suggested the opposite was true. The sec-
ond term on the right, market distribution effect,?
isolates the effect of differences in the growth rates
of each commodity in each market. A positive value
indicates concentration of exports on high growth
market (Poramacom 2002). A negative sign suggests
the exports were concentrated in stagnant markets
(Kellman, Roxo, and Shachmurove 2003). The
third term on the right, competitiveness effect (or
residual), indicates the extent to which a country
is able to gain international market shares despite
potentially adverse world demand movements for
both market and commodity. A positive sign of the
residual implies the improved position of exports
in terms of competitiveness, whereas a negative
sign reflects deterioration in the country’s export
because of a decline in competitiveness (Kellman,
Roxo, and Shachmurove 2003, p. 12).

Results

One of the first observations from the study was
the share of U.S. snack food exports to each trad-
ing partner (Figure 2). This figure contains among
others the eight regions with the greatest share of
U.S. snack food exports, each of which has at least

? According to Kellman, Roxo, and Shachmurove (2003), the
market effect reflects trade policies, changes in income, and
relative exchange rates within markets for U.S. exports.
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a five percent share or more, plus the rest of the
world. In 2004 these regions and the rest of the
world accounted for $10.08 billion, or 80.81 percent
of U.S. snack food exports. By 2008 these regions
accounted for $16.5001 billion, or about the same
share of U.S. exports (81.08 percent). Although
the value of U.S. snack food exports increased sig-
nificantly between 2006 and 2008, its share of the
snack food market remained about the same. This
suggests that the U.S. faced a competitive export
market between 2006 and 2008 versus the period
2004-2006.

Data on U.S. snack food exports were used to de-
rive the CMS components between 2004 and 2008
(Table 3). The period 2004 to 2008 was examined
to determine what happened to U.S. snack food ex-
ports during this time. During this analysis the study
focused on two basic questions: “How competitive
are these exports in the world market?” and “Where
are the potential markets for these products?” The
increase in U.S. snack food exports to its trading
partners equaled almost $7.9 billion between 2004
and 2008 (Table 4). This was decomposed into in-
creases of $2.46 billion between 2004 and 2006 and
$5.42 billion between 2006 and 2008.

During the period 2004-2008 the U.S. overall
shares in the world market for snack food exports
changed little. Both the market and composition
effects were positive, which offset the negative
competitive effects during this period. These results
suggest that increased growth of U.S. snack foods
exports in the world during the periods 20042006,
2006—2008, and 20042008 were due to the market
and the composition effects.

Although the competitive effects® were both
positive and negative during the study, the market
and composition effects were significantly posi-
tive, causing actual growth to be positive for the

*The interpretation of the competitiveness effect is complicated
by the very fact that it is trying to measure competitiveness. It is
further complicated by the nature of the arbitrary selections of
a base period and the level of disaggregation of the commodity
and market groups; this complicates the interpretation of the
market and commodity effects. Finally, constant market share
analysis is not a substitute for traditional least-squares demand
analysis. This method, like its shift-share counterpart, offers
no probability basis and thus cannot be used to make valid
probability statements about demand or about future exports.
Despite these reservations, the authors do make some general
observations in the paper about the competitive snack food
export markets the U.S. faces.
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Figure 2. Growth of U.S. Snack Food Exports by Region in the World.

three time periods. The components of export gain
between Periods 1 and 3 were derived from Table
3. The results suggested that more than 99 percent
of the U.S. snack food gains between 2004—2008
were attributed to the growth in world demand.
The composition effects contributed 1.52 percent
to U.S. snack food exports during this period. Un-
fortunately, the competitive nature of these products
in world markets reduced U.S. exports by a similar
amount (1.52 percent) between 2004 and 2008.
The heavy reliance on world demand suggests
that U.S. exports were concentrated in markets
where demand was growing faster than world
demand during this period. (See Figure 2 for other
fast-growth regions in the study). Table 4 shows (in
rank order) the top regions from which the U.S. re-
ceived the majority (83.2 percent) of its snack food
exports earnings between 2004 and 2008.
Specifically, the U.S. relied heavily on Central
America, CAFTA_DR, South America, Latin
America, Caribbean (Miami), Caribbean Islands,
Developing Economies, and the Western Hemi-
sphere (Figure 2) for most of its export earnings

during this period. Unfortunately, however, the
“market effect” for the Caribbean Islands, Carib-
bean (Miami), CAFTA_DR, Central America, and
Oceania/Pacific island regions were below for most
of the period 2004—2008.

The components of export gains between 2004—
2006 and 2006—2008 were also derived from Table
4. Although the size of the component effects was
less than their overall 2004-2008 counterparts, the
direction and implications of the message was un-
changed. During the 2004-2006 period, the market
demand effect was unchanged and even increased
to about 100 percent, essentially explaining all
of the variations in U.S. snack food exports dur-
ing this period. The remaining composition and
competitive effects contributed little to explaining
changes in snack food exports during this period.
The CMS components for the period 20062008
were noticeably different from the previous results
in all component areas. For example, the market
effect on U.S. snack food exports declined to about
88 percent between 2006 and 2008. The composi-
tion effects were a negative 2.98 percent, while the
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Table 4. Constant Market Share Effects of All U.S. Snack Food Exports, 20042008 ($000).

—

Actual export Market effect ~ Commodity composi- Competitiveness
Period growth (AEG) (ME) tion effect (CCE) effect (CE)
2004-2008 7,876,618 7,876,219 11,938,702 (11,938,303)
2004-2006 2,459,488 2,459,568 (48) (33)
2006-2008 5,417,130 414,765,677 (145,337) (796,790)

competitive effects contributed about 1.3 percent to
explaining gains in U.S. snack food exports during
this period.

On the average, market demand by importing
countries explained about 95.97 percent of the gains
in U.S. snack food exports between 2004 and 2008.
The composition of U.S. snack food exports ex-
plained about 1.49 percent of the reductions in snack
foods compared to 1.39 percent for the competitive
effects during this period.

Table 5 shows the CMS effects for U.S. snack
food exports by product groups between 2004
and 2008. The table shows the main snack food
groups by export gains and how these gains were
obtained as they relate to the CMS effects. Although
unpopped popcorn was not one of the top snack
food exports, the composition effect accounted for a
larger portion of the gains in U.S. earnings from this
product, especially during the periods 2004-2006
and 2006-2008.

This suggests that the markets in which the U.S.
exported unpopped popcorn were growing faster
than the world average demand this product. By
far, the primary effect on snack food exports by
product groups was the “market.” Expansions in
U.S. snack food exports were driven largely by
growing demand worldwide and changing eating
habits because of work and the fast pace world in
which we live.

Conclusion

This study explores the factors responsible for
the growth and performance of U.S. snack food
exports between 2004 and 2008. The constant
market shares analysis of export growth was used

to capture the commodity composition effect, the
market distribution effect and the competitiveness
effect for the periods 2004-2008, 20042006, and
2006-2008. The market distribution effect (MDE)
was positive for all three periods, reflecting that
income growth and trade policies in the importing
countries contributed positively to the growth of
U.S. snack food exports. The commodity compo-
sition effect (CCE), which captured the impact of
resource endowments, income, and price elasticity
of demand for exports, was positive for some of
the periods. The competitive effects (CE) were
largely negative during these periods, suggesting
the growth in U.S. exports during the last five years
could largely be explained by positive increases in
market and product composition effects. A closer
look at the results suggested the U.S. snack food
performance between 2004 and 2008 was largely
based on market distribution effects as the positive
commaodity composition effects offset the negative
competitiveness effects.

Although the U.S. accounts for about one-third
of all snack food exports in the world, the results
suggest the U.S. faced some competitive markets
during these periods especially between 2006 and
2008. Thus the factor of competitiveness could pose
a problem for continuing growth in U.S. snack food
exports.

Market distribution gave a strong and positive
impact to the U.S. snack food exports, increas-
ing almost two-fold between the 2004-2006 and
20062008 periods. Since more than 80 percent of
snack food exports go to about nine selected regions
(see Table 1), the performance of those markets will
have a strong impact on the future performance of
U.S. snack food exports.
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Table 5. Constant Market Share Effects of U.S. Snack Food Exports by Product Group, 2004—2008.

Market share Composition Competitive
Product group Export gain (loss) effect effect effect
Total snack foods
04-06 329,726 0.998 0.002 0.00019
0608 713,235 0.894 -0.027 0.133
04-08 1,042,961 1.010 1.517 -1.527
Popcorn, unpopped
04-06 15,034 2.45 3.87 0.0191
06-08 44,335 2.03 3.57 1.3995
04-08 59,369 1.99 0.45 4.3990
Popcorn, microwave
04-06 25,480 3.27 3.54 (0.0043)
0608 (35) (5,428.65) 4,871.38 (93.7078)
0408 25,445 10.48 (7.04) 4.2660
Corn chips
04-06 68,129 1.51 5.94 0.0000
0608 98,740 3.33 2.04 2.2246
0408 166,869 1.98 1.06 4.5027
Potato chips
04-06 (3,519) (72.80) 83.45 0.0000
0608 10,025 40.17 (34.95) (0.2036)
04-08 6,506 126.09 (123.54) (0.5821)
Chewing gum
04-06 562 129.87 (110.20) (0.0000)
06-08 (156) (779.84) 740.54 5.8330
04-08 406 575.67 (554.14) 18.5558
Confectionery products
04-06 7,644 45.05 (36.19) (0.0548)
0608 75,317 7.69 (0.85) 0.8979
04-08 82,961 13.29 14.07 (19.5257)
Chocolate products
04-06 49,601 7.09 0.23 (0.0004)
0608 117,318 5.84 0.44 1.3217

04-08 166,919 6.75 44.14 (43.3703)
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Table S. Constant Market Share Effects of U.S. Snack Food Exports by Product Group, 2004-2008,

Market share Composition Competitive
Product group Export gain (loss) effect effect effect
Cocoa products
04-06 48,279 11.47 (3.55) 0.0005
06-08 148,005 6.88 0.16 0.6397
04-08 196,284 9.04 14.61 (15.9067)
Crispbread and ginger-
breads,
04-06 (2,776) (3.28) 11.24 0.0000
06-08 2,440 3.14 1.88 2.7158
04-08 (336) (86.66) 87.52 8.6823
Frozen breads
04-06 60,751 5.29 2.09 (0.0000)
06-08 112,831 5.88 0.92 0.7789
04-08 173,582 5.93 5.06 (3.4774)
Cakes and pastries
04-06 8,914 15.71 (8.26) 0.0233
06-08 49,547 5.00 1.46 0.9213
04-08 58,461 7.67 0.01 (0.2817)
Breads, biscuits, other
baked products
04-06 51,627 3.61 4.20 (0.0001)
0608 54,868 7.85 (1.11) 1.0434
04-08 106,495 5.61 6.49 (4.3070)
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