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Abstract

Japan is one of the largest beef importing countries in the world and an important 
destination market for the United States. In 2014, it ranked third among all beef-
importing countries, with total beef and beef offal imports exceeding $3.5 billion—47 
percent of that total coming from Australia and 44 percent, from the United States. 
Although, in 2004-06, Japan banned most U.S. beef due to the discovery of bovine 
spongiform encephalopathy, the country’s imports of U.S. beef and beef offal signifi-
cantly increased after 2006. In 2014, the United States shipped 221,000 metric tons of 
beef and beef offal to Japan, 38 percent of all Japanese beef imports. In this report, we 
examine how Japanese importers view U.S. beef vis-à-vis imports from Australia and 
other countries and how imports differ across beef products (chilled, frozen, and offal). 
We also assess the effect—on the Japanese beef market—of market access reform 
through the Japan-Australia Economic Partnership Agreement (JAEPA). Projections 
show that JAEPA could lead to significant gains for Australian beef at the expense of 
U.S. beef in Japan. If Japan opens up its beef market to the United States in an agree-
ment similar to JAEPA, projections indicate a $130 million net gain for U.S. beef, 
about 8 percent of current U.S. beef exports to Japan.
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Introduction

With its large population and limited space for agricultural land, Japan has persisted as one of 
the world’s largest importers of food products, including beef. In 2014, Japan imported nearly 
$3.5 billion of beef and beef products,1 making it the third-largest beef importer in the world. The 
primary sources for these imports are the United States and Australia, which together represented 
roughly 90 percent of Japan’s 2014 beef imports in terms of both quantity and value (fig. 1). 
Australia has the larger share, with 51.8 percent of the total quantity of beef and beef offal prod-
ucts imports and 46.8 percent of the value. The U.S. share of this valuable market, at 38.2 percent 
of quantity and 43.6 percent of value in 2014, has steadily recovered since 2004-06 when Japan 
banned imports of most U.S. beef in response to the discovery of bovine spongiform encephalop-
athy (BSE). However, imports remain below levels of pre-ban years (see fig. 2). Nevertheless, Japan 
resumed its position as the largest foreign market for U.S. beef in 2014 ($1.6 billion), representing 
over 20 percent of all U.S. beef exports (USDA, FAS, 2015). 

These considerable export flows are in spite of high trade barriers on beef and beef products. The 
Japanese Government includes beef among five “sensitive sectors” for which it has consistently 
sought exemptions from full trade reforms agreed under the World Trade Organization (WTO) 
and bilateral trade agreements. Japan has agreed to limited tariff relief under bilateral trade agree-
ments with Chile and Mexico (Cooper and Manyin, 2013; Dyck and Arita, 2014; Obara et al., 
2010). However, these two countries represent a relatively small share of Japanese beef imports. 
More importantly, the Japan-Australia Economic Partnership Agreement (JAEPA), signed in 2014, 
includes significant and immediate tariff reductions for imports of Australian beef (Farrell, 2014). 
Despite perceived differences by Japanese consumers, the United States and Australia are close 

1This total includes fresh, chilled, and frozen beef, plus the beef offal products included in our study.

Figure 1 

Japanese beef import quantity shares (percent) by country, 2014

Source: Global Trade Atlas.
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competitors in the Japanese beef market, and the implementation of JAEPA gives Australia a signifi-
cant competitive advantage. Industry experts have projected that Australia’s beef exports to Japan 
could even double over the next two decades (Farrell, 2014). 

Despite the importance of the trade relationship between the United States and Japan, no agreement 
establishes trade rules between these two countries outside of the WTO. However, both countries 
are a part of the Trans-Pacific Partnership (TPP), a concluded but yet to be ratified trade agreement, 
which also includes Australia, Chile, and Mexico as well as seven other countries: Brunei, Canada, 
Malaysia, New Zealand, Peru, Singapore, and Vietnam. Successful implementation of the TPP could 
bring down trade barriers and facilitate economic activity among member nations (Burfisher et al., 
2014; Cooper and Manyin, 2013). The extent of Japan’s tariff reforms for U.S. beef relative to those 
that benefit Australia under JAEPA will be a central factor in the ongoing competitiveness of U.S. 
beef in the Japanese market. 

The implementation of JAEPA raises questions about the future of Japanese beef imports. First, 
what trade gains for Australian beef and trade losses for U.S. beef should be expected under the 
agreement? Second, given JAEPA’s implementation beginning in 2015, how important is tariff 
reform for keeping U.S. beef competitive? To address these questions, we examine beef import 
demand in Japan using a framework that accounts for differentiation by source country and across 
beef products. We explore the potential effects of JAEPA and market access issues on the nature 
of beef import demand in Japan, as well as on the relative competitiveness of Australia, the United 
States, and other exporters. 

Because Australia and the United States account for the vast majority of Japan’s beef imports, we 
focus on these two countries and aggregate the remaining exporters into a “rest of the world” (ROW) 
category. Our treatment of beef and beef products as distinct by source country is advantageous 

Figure 2 

Japanese beef imports by exporting country, 1994-2014

Note: BSE = bovine spongiform encephalopathy. MT = metric tons.
Source: Global Trade Atlas.
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because U.S. and Australian beef are viewed as such by Japanese consumers. In particular, U.S. 
beef exports to Japan are primarily grain-fed beef—a more heavily marbled product than Australian 
grass-fed beef and a preferred ingredient for many traditional dishes (Obara et al., 2010). 

Also, our treatment of chilled beef, frozen beef, and beef offal products as distinct, even within 
source countries enables us to explore how tariff reforms under JAEPA may affect the composition 
of Japanese imports. Our approach captures differences in Japanese consumer preferences across 
products and shows how additional imports of one product can be offset by losses for others, even 
from the same country. We disaggregate beef imports into product groups using the Harmonized 
System (HS) of commodity classification.2 Beef offal is an aggregation of the following HS catego-
ries: chilled offal (HS 020610), frozen tongues (HS 020621), and other frozen offal (HS 020629).

Our analysis reveals price competition between exporting countries, the intensity of which varies 
markedly across beef products. For instance, all countries face significant price competition for chilled 
beef but not for frozen beef or offal. Overall, our results show that JAEPA could significantly increase 
Japanese imports of beef from Australia and decrease those from the United States. However, similar 
tariff reductions granted to the United States could eliminate the decline in U.S. imports and even 
deliver a net increase in the Japanese market for both the United States and Australia.3

2Chilled beef is HS 0201 and frozen beef is HS 0202.

3 The analysis in this report is based on tariff reductions in the JAEPA. Deeper tariff cuts are proposed in the TPP. 
Whereas in this analysis, the tariffs on the two main products, chilled and frozen beef, decline from 38.5 percent (Most 
Favored Nations rate) to 23.5 and 19.5 percent, respectively. Under TPP, these tariffs fall to 9 percent for both U.S. and 
Australian beef (See: Agriculture-Related Provisions of the TPP: Detailed Summary, http://www.fas.usda.gov/data/
agriculture-related-provisions-tpp-detailed-summary). The implications of the results in this report are still the same; 
similar tariff reductions granted to the United States and Australia could eliminate the decline in U.S. imports due to 
JAEPA and even deliver a net increase in the Japanese market for both the United States and Australia. 
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Japanese Beef Consumption Trends

Japanese beef consumption has exceeded 1 million metric tons (MT) carcass weight equivalent 
(CWE) every year since 1989 and totaled 1.26 million MT CWE in 2014 (USDA, PSD, 2015).4 
This corresponds to over 20 pounds of beef per person, per year. However, declining population and 
relatively weak economic growth are expected to constrain Japanese demand for beef in the future. 
Japanese population growth has been negative in every year since 2009: the estimated 2014 popula-
tion of 127.1 million people is less than it was in 2001. Declining population will hamper demand 
for beef because it means fewer total buyers. 

However, the population’s declining numbers may be partly offset by the fact that it is aging. As of 
2013, more than 25 percent of the Japanese population was over 65. In comparison, just under 14 
percent of the U.S. population is in this age cohort. Recent research on food demand by age cohorts 
in Japan suggests that demand for meat per person may increase in the future, counteracting the 
population decline (Mori et al., 2015).

There is some evidence that beef demand is price elastic in Japan. Obara et al. (2010) and 
Thompson (2004) estimate that Japanese consumers respond to a 1-percent price decrease with 
about a 1.3-percent increase in total beef consumption. Those studies also found a significant cross-
price elasticity for pork, showing that beef is a substitute for pork.

Demand in the Japanese beef market is highly segmented. High-quality domestic beef, known as 
wagyu, is usually far more expensive than imported beef but is sought after for its unique charac-
teristics, while U.S. and Australian beef is less expensive. Each type has its own role in Japanese 
cooking. Wagyu beef is tender and highly marbled, cooks very quickly, and is also eaten raw (Obara 
et al., 2010). It is typically served on special occasions and in upmarket restaurants, such as those 
serving traditional yakiniku and shabu-shabu dishes. In these restaurants, beef is served raw then 
lightly cooked by customers at their tables. Yakiniku dishes are cooked over an open flame, while 
shabu-shabu dishes are cooked in boiling broths. 

Imported beef in Japan is more often used in family and fast-food restaurants and in home 
cooking. Although U.S. and Australian beef generally compete for market share in Japan, Japanese 
consumers distinguish between U.S. beef, which is mostly grain-fed, and Australian beef, which is 
mostly grass-fed. These two production methods produce beef with qualities that are valued differ-
ently by Japanese consumers. Grain-fed beef is more heavily marbled than grass-fed beef, and 
marbled beef is preferred for Japanese dishes such as gyudon, a beef bowl served in sauce over rice, 
which is a common fast food. Such uses have made Japan a good market for U.S. beef “end cuts,” 
which have a lower value when used in the United States (Reed and Saghaian, 2004; Obara et al., 
2010). Ground beef is a key element of Japanese beef consumption, eaten both at fast-food restau-
rants and in the home. Beef for hamburgers is typically either frozen grass-fed beef imported from 
Australia or domestic meat from culled dairy cows (Obara et al., 2010). 

4Beef in the USDA Production, Supply, and Distribution (PSD) database is measured in metric tons carcass weight 
equivalent (CWE). CWE is used in this report when comparing domestic production and consumption. The CWE for 
beef is roughly 1.4 times product weight but varies depending on the type of product. More information on CWE con-
versions can be found at http://www.ers.usda.gov/data-products/livestock-meat-international-trade-data/documentation.
aspx#conversion. 
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Japanese consumers substitute Australian beef and beef offal products when the price of U.S. beef 
is higher or U.S. supplies are reduced. Australia’s share of the Japanese market for frozen beef, 
chilled beef, and beef offal rose markedly during the 2004-06 ban on imports from the United States 
following the BSE discovery in 2004 (fig. 3). Although total imports declined somewhat during this 
period, Australia’s disproportionately larger increase in market share in all three categories relative to 
other competitors reflects the substitution of Australian products for U.S. products. The readiness of 
this substitution suggests that lower tariffs on Australian beef directly challenge U.S. market share. 

Figure 3 

Australia's share of Japanese imports skyrocketed during North America's BSE crisis

Note: BSE = bovine spongiform encephalopathy.
Source: Global Trade Atlas.

Share of Japanese imports (percent)

0

10

20

30

40

50

60

70

80

90

100

Other Exporters Australia United States

Chilled Beef Frozen Beef Offal

2000 04 08 12 2000 04 08 12 2000 04 08 12



6 
Implications of Tariff Reforms for Japanese Beef Imports by Exporting Source, LDPM-259-01 

Economic Research Service/USDA

Japanese Beef Production 

The Japanese beef industry is globally renowned for producing extremely high-quality beef. Beef 
products with names such as Matsuzaka, Kobe, and Omi (collectively known as wagyu beef) are 
considered delicacies in many of the world’s restaurants. However, Japan exports very little of this 
beef, and beef production in Japan has gradually declined over the last two decades (fig. 4). In 2014, 
Japan produced 502,000 MT CWE of beef, with only 1,800 MT CWE sold for export. 

Wagyu beef is produced primarily from Japanese Black cattle, which represent roughly 90 percent 
of the country’s beef cattle supply. Japanese Brown cattle, Japanese Shorthorn cattle, and Polled 
cattle varieties together make up the remaining 10 percent (Japanese MAFF, 2013). 

Wagyu cattle produce a distinctive beef, both because of genetic attributes and because of intensive 
grain feeding. Intra-muscular fat marbling—the goal of Japanese high-quality beef producers—
requires longer and more intensive feed regimes than those in the United States, Australia, and most 
other beef-producing nations (Obara et al., 2010). Pasture is scarce in Japan, and even cow-calf opera-
tions rely on grain as the chief feed. Because Japan has little available agricultural land, virtually all 
feed grain is imported. Wagyu beef cattle thus have a longer lifecycle than other cattle and a higher 
cost of production. Obara et al. (2010) report total expenses for raising a wagyu steer of 879,078 yen 
per animal, compared with 366,218 yen per animal for Holstein cattle.5 

The higher cost of production for wagyu relative to Holstein cattle is reflected in the wholesale price. 
Japan’s Ministry of Agriculture, Forestry, and Fisheries (MAFF) estimates the average 2012 wholesale 
cost of wagyu beef ranged from 1,488 yen/kilogram (kg) to as high as 2,206 yen/kg, depending on 
gender and quality grade. Cross-bred beef was less costly, from 996 to 1,044 yen/kg. Beef from dairy 
cattle was priced at a much lower range of 309 to 542 yen/kg (Japanese MAFF, 2013). 

5The exchange rate during this period averaged about 90 yen per U.S. dollar.

Figure 4 

Japanese beef production and imports, 1990-2014

Note: MT CWE = metric ton carcass weight equivalent.
Source: USDA, Foreign Agricultural Service, Production, Supply, and Distribution Online.
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Import Sources

Japan’s imports of beef have exceeded its total domestic production of beef since 1993 (see fig. 4). 
In 2014, beef and beef offal imports totaled 579,000 MT, representing nearly 61 percent of domestic 
consumption. Historically, the United States and Australia have been the primary sources for Japan’s 
beef imports, with additional imports coming mostly from New Zealand, Canada, and Mexico. 
Imports from Australia and the United States were near equal until the BSE discovery late in 2003 
caused Japan to ban imports of U.S. beef for roughly 2 years and severely limit them until 2013 (Dyck 
and Johnson, 2013). Since 2005, the quantity of U.S. beef exports to Japan has risen by an average of 
33 percent annually, despite continuing BSE-related restrictions, although the United States has not 
regained its pre-ban market share (see fig. 2) (GTIS, 2014). 

Imports from Australia

Japan imported 300,000 MT of beef and beef offal from Australia in 2014, accounting for 51.8 
percent of Japan’s total beef imports. According to a detailed report by Meat and Livestock 
Australia (MLA), a producer-owned marketing and research organization, 56 percent of Australia’s 
2014 beef exports to Japan were grass-fed. The majority of the grass-fed beef was frozen (77 
percent), while grain-fed beef exports were mostly chilled (68 percent). On the whole, roughly 57 
percent of Australian beef exports to Japan are shipped frozen. The majority of frozen beef exports 
are classified as “manufacturing beef,” which is used primarily for hamburger. The largest category 
of Australia’s beef not classified as manufacturing beef was brisket, which accounted for 16.5 
percent of Australia’s beef exports to Japan. 

Japan imports roughly 20,000 MT of beef offal products from Australia per year. The largest 
single item in the offal category is frozen beef tongue, of which Japan imported 9,000 MT in 
2014. Chilled beef tongue accounted for a further 2,000 MT. The remaining beef offal imports 
comprise frozen or chilled internal organs, a small amount of cheek meat, frozen liver, and items 
from the head (GTIS, 2014).

Imports From the United States

In 2014, Japan imported 221,000 MT of beef and beef offal from the United States, accounting for 
38 percent of all Japanese beef imports. This figure represents just under two-thirds of the average 
annual quantity imported from the United States between 2001 and 2003, before the BSE-motivated 
ban on U.S. imports. Before the ban, Japan tended to import more frozen than chilled beef. 
However, Japanese imports of chilled beef recovered faster than frozen beef after trade restrictions 
were loosened in 2005 (see fig. 3). Imports of chilled beef exceeded frozen beef from 2005 through 
2012, but frozen beef imports surpassed chilled imports in 2013 and 2014. Unlike Australia, the 
United States does not supply a significant amount of manufacturing beef to Japan, and most U.S. 
beef is grain-fed. By volume, two-thirds of Japan’s imports of manufacturing beef from the United 
States in 2014 were in the brisket and plate categories (GTIS, 2014). By cut, most imports supplied 
by the United States are short plate, followed by short ribs (Obara et al., 2010).6

6The plate cut (also known as the short plate) is from the belly area, just below the rib cut.
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Beef offal products represent a much larger share of imports from the United States than from 
Australia. Unlike the United States, Japan classifies muscles around the diaphragm (hanging tender 
and outside skirts) as “internal organs” and thus as offal. Diaphragm meat is used in Japanese foods 
in place of other beef muscle cuts, and not as organ meat like a heart or liver. However, because 
of its classification in the offal category, diaphragm meat has long faced a lower tariff than other 
muscle meats (Khan et al., 1990). The import categories in which it is placed may contain other 
offal imports, but most of the 35,000 MT imported by Japan in these categories in 2014 is likely to 
have been diaphragm meat. In 2014, the United States provided roughly 54 percent of Japan’s total 
beef offal imports, and Australia, 32 percent (GTIS, 2014). Before the BSE ban, Japanese imports 
of U.S. beef offal often exceeded 80,000 MT per year. Although the quantity shipped has been far 
smaller in recent years, the United States has regained its position as the leading exporter of beef 
offal products to Japan, shipping 33,000 MT in 2014. Chilled internal organs other than tongues 
represent the largest share of Japan’s beef offal imports from the United States: 12,400 MT were 
imported in 2014, along with 2,400 MT of their frozen counterparts. Imports of frozen tongue from 
the United States totaled 10,000 MT, and chilled tongue imports were another 7,600 MT. 
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Japan’s Import Policies 

Although Japan has historically been one of the largest beef importers, its high trade policy barriers 
have long inhibited trade. Before 1989, a restrictive import quota system was in place. Quotas 
were phased out by 1991 and replaced by a 70-percent tariff, which was later lowered to 50 percent 
(OECD, 2009). Since 2000, a 38.5-percent tariff has been applied on almost all imports of fresh, 
chilled, and frozen beef. Tariffs applied to beef offal products are generally lower, from 12.8 percent 
on fresh and frozen organs and tongues to 21.3 percent on other frozen offal. High 50-percent tariffs 
remain only on fresh and frozen cheek meat. 

Japan additionally protects domestic beef producers through a global safeguard on beef imports 
secured under the WTO Agreement on Agriculture. Under the safeguard, Japan can “snap back” 
the tariff rate to as high as 50 percent if imports exceed 117 percent of the quantity imported in the 
previous fiscal year on a cumulative quarter basis (USTR, 2013; OECD, 2009: Obara et al., 2010). 
The snapback is in effect for the rest of Japan’s fiscal year (April 1-March 31) or—if triggered in the 
fiscal year’s final quarter—for the first quarter of the next fiscal year. The safeguard was last applied 
to chilled beef imports in 2003-04 (OECD, 2009).

Sanitary Measures

Sanitary measures—especially those put in place to prevent the spread of foot and mouth disease 
(FMD) and BSE—are perhaps the main impediments to accessing Japan’s beef market. The steepest 
barriers to U.S. beef exports in recent years have been measures designed to prevent exposure of 
Japanese consumers to BSE. Under the WTO Agreement on Sanitary and Phytosanitary Measures, 
Japan is obligated to impose only science-based sanitary restrictions under guidance from interna-
tional organizations such as the World Organization for Animal Health (OIE). However, the United 
States and other beef exporters have often argued that the measures Japan imposes are dispropor-
tionate to the risk (Dyck and Arita, 2014).

Free from FMD from 1907 to 2000, Japan has long banned all imports of uncooked beef from coun-
tries not recognized as FMD-free by the OIE. This policy effectively restricts the set of exporters to 
the United States, Canada, Mexico, Australia, and New Zealand. Notably, given the large volumes 
of beef Brazil and Argentina export elsewhere, Japan’s FMD measures exclude South American 
beef exporters like Brazil and Argentina from the Japanese market (Obara et al., 2010; Blayney et 
al., 2006). 

After BSE was detected in U.S. and Canadian cattle in 2003, Japan imposed a comprehensive ban 
on beef imports from these countries as well. Exports were allowed to resume after 2005 with 
strict requirements on the age of cattle at slaughter. From 2005 to 2013, beef imported from the 
United States and Canada was required to be certified as coming from cattle less than 20 months at 
slaughter. In February 2013, the age limit was lifted to 30 months, in line with OIE recommenda-
tions (Dyck and Johnson, 2013). 
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In 2005, when U.S. firms resumed exporting beef products to Japan, they had to certify that their 
products met age and other criteria under an export verification program7 operated by the Grading 
and Verification Division of the USDA Agricultural Marketing Service. Cattle age can be verified 
either by a USDA official’s inspection of the carcass at slaughter or by cattle production records. 
The process of inspection at slaughter for cattle less than 20 months tends to qualify only cattle 
aged 17 months or younger, which are usually available only on a seasonal basis. Age certifica-
tion through production records must be managed through third-party-operated, USDA-approved 
programs known as Quality Systems Assessment (QSA) Programs (Halsted and Mark, 2006). 
Carcass inspection and other costs and efforts for producers to enter a QSA 20-month program 
represented a real impediment to U.S. exports, and exports rose markedly in 2013 after the age limit 
was raised to 30 months (fig. 5).

A European BSE outbreak caused Japan to suspend all beef imports from European Union (EU) 
countries8 beginning in 2001. Unlike North American imports, imports from most EU countries 
have remained prohibited for the past 13 years. In February 2013, Japan agreed to ease restrictions 
on beef and beef products from France, the Netherlands, and Ireland, subjecting them to a verifica-
tion system similar to the one for U.S. and Canadian exports. 

7The export verification program currently in force is the QSA LT30 Program for Japan, Korea, and Taiwan. It replaced 
the Export Verification Program for Japan in February 2013. 

8With the exception of Hungary.

Figure 5

BSE impact on North American beef exports to Japan

Note: From 2005 to 2012, Japan restricted its beef imports from North America to products from animals younger than 21 
months that were verified to be free of bovine spongiform encephalopathy (BSE).  
Source: Source: Global Trade Atlas.
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Free Trade Agreements 

In recent years, Japan has offered limited preferential access to its beef and beef offal market as 
part of bilateral trade agreements, referred to as Economic Partnership Agreements (EPAs) (table 
1). Only the agreements with Mexico, Chile, and Australia cover beef products. Japan is also nego-
tiating an EPA with Canada, in which market access for beef could be a key issue, as Japan has 
been an important export market for Canadian beef. Beef is excluded from EPAs with Singapore, 
Malaysia, Brunei-Darussalam, Vietnam, and Peru. These countries export little if any beef except to 
immediate-neighboring countries.

EPAs with Mexico and Chile entered into force in April 2005 and September of 2007, respectively. 
Under both agreements, access to the Japanese beef market increased under a tariff rate quota (TRQ) 
regime and a provision that Japan waive the right to apply its global safeguard on within-quota imports 
from these countries. The EPA with Chile sets separate TRQs for frozen beef and beef offal. The EPA 
with Mexico sets an inclusive TRQ for all chilled and frozen beef and beef offal. TRQs were set to 
expand over a 5-year implementation period, with a commitment to re-negotiate the size of the quota 
in subsequent periods. Notably, these agreements were concluded while North American beef imports 
were highly restricted due to disease concerns about the U.S. and Canadian herds. 

In-quota tariffs after the first 2 years of implementation are largely the same under both agreements 
(see table 1). TRQs are not always filled, and tariff reductions do not always lead to increased 
trade. Note that chilled beef products were excluded from the Chile-Japan EPA although Chile 

Table 1

Japanese beef product tariff schedule

HS tariff line Product

MFN rate 
ad valorem                

(%)

Mexico  
ad valorem 
within quota 

(%)

Chile 
ad valorem 
within quota 

(%)

Australia 
ad valorem 
within quota 

(%)

0201 Meat of bovine animals, chilled 38.5 30.81 - 32.52

0202 Meat of bovine animals, frozen 38.5 30.81 30.8 30.52

020610 Offal of bovine animals, chilled

 Cheek meat 50 50 50 30

 Internal organs and tongues 12.8 7.6 12.8 7.6

 Other 21.3 21.3 21.3 12.7

020621
Tongues of bovine animals, 
frozen 12.8 7.6 7.6 7.6

020629
Other offal of bovine animals, 
frozen

 Cheek meat 50 30 50 30

 Other 12.8 7.6 7.6 7.6

Note:  HS = Harmonized System (an international product nomenclature developed by the World Customs Organization). 
MFN = Most Favored Nations.
1The tariff on bone-in chilled beef and some cuts of frozen beef is 34.6 percent. 
2Chilled and frozen beef is unrestricted by a tariff rate quota.

Source: Ministry of Foreign Affairs, Japan.
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has exported a minimal amount of these products to Japan (GTIS, 2014). Imports from Mexico 
expanded rapidly in the wake of the Japan-Mexico EPA (fig. 6). Mexico has exported beef products 
over its TRQ in almost every year while Chile’s exports have remained well within their quota.

The Japan-Australia Economic Partnership Agreement (JAEPA), finalized in July 2014 and in 
effect since January 15, 2015, offers unprecedented access to Australian beef exporters. It is Japan’s 
first EPA with a major source of beef imports and the first to cut tariffs on chilled and frozen beef 
without an accompanying TRQ regime. It affords Australian exporters a price advantage over U.S. 
beef exporters.

Table 2 details the market access commitments made by Japan under JAEPA. Tariffs on frozen beef 
are set to fall to 19.5 percent over 18 years. Tariffs on chilled beef will fall to 23.5 percent over 15 
years. A large share of the tariff cuts will take place in the first 2 years of the implementation period, 
giving Australian exporters an immediate, significant price advantage over the United States. By the 
third year of the agreement, Australian chilled beef will enter Japan at a tariff rate of 30.6 percent, 
and frozen beef will enter at 27.5 percent while U.S. exports continue to be levied at 38.5 percent. 
Moreover, Japan will retain the right to restrict U.S. imports by imposing its global safeguard.

As in the EPAs with Chile and Mexico, Japan agreed to not impose its global safeguard on chilled 
and frozen beef imports from Australia. However, the agreement does include a special JAEPA 

Figure 6 

Effect of Mexico's and Chile's EPAs With Japan on Japanese Beef Imports

Note: EPA = Economic Partnership Agreement. Tariff rate quota (TRQ) amounts denote the maximum weights of products 
accepted by Japan at lower tariff rates. 
Source: Source: Global Trade Atlas.
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safeguard, which has a more generous quantity trigger than the global safeguard and permits a snap-
back up to a 38.5 percent tariff rather than the 50 percent tariff ceiling in the global safeguard. For 
chilled beef, the safeguard trigger in the first year is 130,000 MT, which steadily expands to 145,000 
MT in the JAEPA’s 10th year of implementation. To give context, the average annual quantity of 
chilled beef imported from Australia in 2012-14 was 123,265 MT. For frozen beef, the safeguard 
begins at 195,000 MT and expands to 210,000 MT in JAEPA’s 10th year. The average annual quan-
tity of frozen beef imported from Australia in 2012-14 was 171,790 MT.

Australian exporters will also benefit from significant tariff cuts on beef offal, but these cuts will be 
subject to a TRQ regime with increasing quotas over an implementation period. The TRQ for all 
offal categories begins at 17,000 MT at the start of the implementation period and expands steadily 
until the 11th year, when it reaches 21,000 MT. For context, Australia’s total exports of both chilled 
and frozen offal were just over 19,000 MT in 2014.

Table 2 

Beef provisions of the Japan-Australia Economic Partnership Agreement

Year Chilled beef (0201) Frozen beef (0202) Beef offal and beef preparations

Tariff
Safeguard  

trigger Tariff
Safeguard 

trigger 
Tariff-rate 

quota

Tariff on internal organs 
(HS 0206.10.019

 and 0206.29.010)

Percent Metric tons Percent Metric tons Metric tons

Percent

In quota Over quota

2015 32.5 130,000 30.5 195,000 17,000 7.6 12.8

2016 31.5 131,700 28.5 196,700 17,400 7.6 12.8

2017 30.5 133,300 27.5 198,300 17,800 7.6 12.8

2018 29.9 135,000 27.2 200,000 18,200 7.6 12.8

2019 29.3 136,700 26.9 201,700 18,600 7.6 12.8

2020 28.8 138,300 26.7 203,300 19,000 7.6 12.8

2021 28.2 140,000 26.4 205,000 19,400 7.6 12.8

2022 27.6 141,700 26.1 206,700 19,800 7.6 12.8

2023 27.0 143,300 25.8 208,300 20,200 7.6 12.8

2024 26.4 145,000 25.6 210,000 20,600 7.6 12.8

2025 25.8 145,000 25.3 210,000 21,000 7.6 12.8

2026 25.3 145,000 25 210,000 21,000 7.6 12.8

2027 24.7 145,000 24.1 210,000 21,000 7.6 12.8

2028 24.1 145,000 23.2 210,000 21,000 7.6 12.8

2029 23.5 145,000 22.3 210,000 21,000 7.6 12.8

2030 23.5 145,000 21.3 210,000 21,000 7.6 12.8

2031 23.5 145,000 20.4 210,000 21,000 7.6 12.8

2032 23.5 145,000 19.5 1/ 210,000 21,000 7.6 12.8

2033 23.5 145,000 19.5 210,000 21,000 7.6 12.8

Notes:  HS = Harmonized System (an international product nomenclature developed by the World Customs 
Organization).

Source: Australian Government, Department of Foreign Affairs and Trade.
http://www.dfat.gov.au/trade/agreements/jaepa/official-documents/Pages/official-documents.aspx. Accessed 
April 8, 2015.
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Demand Elasticities for Beef Imports in Japan

In this section, we report the demand elasticities for Japanese beef imports by exporting country and 
product. The details of the procedure used to derive the elasticities are in appendix 1 (pp. 27-29) and 
appendix 3 (pp. 31-32). We examine beef import demand in Japan using a framework that accounts 
for differences in beef products across exporting source (source heterogeneity). Our analysis does 
not include imports of pork or other possible beef substitutes. Previous research has found pork 
consumption responds significantly to changes in beef prices (Obara et al., 2010; Thompson, 2004). 
In addition to the beef import scenarios we consider, changes in beef import prices are expected to 
further affect Japan’s pork imports, consumption, and domestic beef production. Although our main 
focus is the competition among imported beef products, our analysis does not imply that meat prod-
ucts and imported and domestic beef are independent. We assume only that meat-product groups 
(beef, pork, etc.) compete with one another at the group level, and that the competition across 
product groups does not depend on the individual products within groups.9  Because Australia and 
the United States account for most of Japan’s beef imports, our results focus on these two countries, 
and we aggregate the remaining exporting countries into an ROW category. Source heterogeneity is 
likely because of several differences between U.S. and Australian beef: 

• U.S. beef is grain fed, and Australian beef is mostly grass-fed beef. Grain-fed beef is more 
heavily marbled than grass-fed beef and is preferred by Japanese consumers for traditional 
dishes (Obara et al., 2010). 

• Shipping times to Japan from Australia are shorter than from the United States, giving 
Australian chilled beef a longer shelf-life in Japan than U.S. chilled beef.

• The larger size of the U.S. market enables importers to source individual cuts more easily from 
U.S. suppliers than from Australian suppliers.

To account for the competition across products, we disaggregate beef imports into three distinct 
product groups using the Harmonized System (HS) of commodity classification: chilled beef (HS 
0201), frozen beef (HS 0202), and offal. Offal is an aggregate of the following HS categories: 
chilled offal (HS 020610), frozen tongues (HS 020621), and other frozen offal (HS 020629).10  To 
avoid estimation difficulties due to U.S. trade disruptions during the BSE-ban period and recovery 
years, we limited the estimation data period to January 2009-December 2014.

Annual growth rate estimates, marginal share estimates, and expenditure elasticities are reported 
in table 3. Average annual growth in imports of U.S. beef has been approximately 10-11 percent 
for all three products. The size of the upward trend suggests that it originates from factors other 
than changes in relative prices or total Japanese expenditures on imported beef—factors like the 
reestablishment of trade relationships after the BSE ban. The growth in U.S. beef imports, not due 

9We also assume a similar group-wise relationship between imported and domestic beef because Japanese consumers 
have been shown to distinguish between the two. These assumptions allow us to focus only on beef products for the analysis. 

10Unit values are used as proxies for import prices. This could be an issue for the offal category due to the aggregation 
across the three HS classifications: chilled offal, frozen tongues, and other frozen offal. If the composition of “offal” is 
relatively stable, then using unit values is not an issue. Overall, the offal composition shares remained relatively stable. 
Deviations from mean shares were at most 22 percent. Other frozen offal from the ROW was the only exception where the 
maximum deviation was about 28 percent for a few months.
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to prices or expenditures, coincides with negative trends in imports from other suppliers, notably, 
chilled and frozen beef from Australia where the annual growth rates are -6.59 percent and -5.16 
percent, respectively. 

With the exception of ROW chilled beef, the marginal import share estimates are all positive and 
significant. These estimates measure how a dollar increase in total expenditures is allocated across 
products and exporting sources. Frozen beef is the most responsive to total expenditures. Given an 
additional dollar in total Japanese expenditures on imported beef, frozen beef from Australia, the 
United States, and ROW will increase by $0.39, $0.19, and $0.16, respectively, indicating that only 
$0.26 will be allocated to the remaining six products (that is, to chilled beef and offal from each of 
the three geographic designations). 

The conditional expenditure elasticities, which measure the percentage responsiveness of an import 
to a percentage change in total import expenditures, are largest for frozen beef and range from 1.75 
for Australia to 2.41 for ROW. The remaining products are expenditure inelastic, particularly chilled 
beef, for which a percentage increase in imports leads to only a 0.29-percent and a 0.54-percent 
increase in Australian and U.S. chilled beef imports, respectively.

The own-price elasticities show that beef demand in Japan is elastic for U.S. offal (-1.50), around 
-1.0 for chilled beef from all sources, and -0.7 for both Australian and U.S. frozen beef. Of the 
significant estimates, Australian offal imports are the least responsive to price (-0.5). ROW frozen 
beef and offal do not have a significant response to changes in their own price.

The cross-price elasticities are reported in table 4. Japanese beef imports by source and product 
mostly compete based on price or are unrelated, reflecting the tendency for Japanese consumers to 
import more Australian beef products when the price of U.S. beef rises and vice versa (Obara et al., 

Table 3

Import growth rates and demand elasticities

Beef 
Product

Country Growth rate Marginal share
Expenditure

elasticity
Own-price
Elasticity

Chilled 

Australia -6.59 (1.71)*** 0.09 (0.03)*** 0.29 (0.10)*** -0.92 (0.30)***

U.S. 11.33 (1.79)*** 0.08 (0.02)*** 0.54 (0.10)*** -1.13 (0.27)***

ROW -0.13 (2.11) 0.00 (0.00) 0.13 (0.12) -1.18 (0.29)***

Frozen 

Australia -5.16 (2.17)** 0.39 (0.03)*** 1.75 (0.12)*** -0.74 (0.38)*

U.S. 9.46 (4.81)** 0.19 (0.03)*** 1.98 (0.28)*** -0.71 (0.41)*

ROW 0.13 (3.66) 0.16 (0.01)*** 2.41 (0.20)*** -0.90 (0.58)

Offal

Australia -1.98 (2.06) 0.03 (0.01)*** 0.67 (0.12)*** -0.50 (0.21)**

U.S. 9.64 (3.26)*** 0.04 (0.01)*** 0.63 (0.19)*** -1.50 (0.27)***

ROW -1.75 (2.56) 0.02 (0.00)*** 0.86 (0.15)*** -0.30 (0.26)

Note: *, **, and *** denote the 0.10, 0.05, and 0.01 significance levels, respectively. Standard errors are in parentheses. The 
own-price elasticities are derived using the unconditional elasticity equation in appendix 1. ROW = rest of the world.

Source: USDA, Economic Research Service estimates
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2010; Mangino, 2014).11 The results show a particularly strong competitive relationship for chilled 
beef across all sources where a price increase in one country leads to an increase in chilled beef 
imports from the other two sources, holding other factors constant. The effect of Australian chilled 
beef prices on U.S. and ROW chilled beef imports is particularly strong: a percentage increase in 
the Australian price would cause imports of U.S. and ROW chilled beef to increase by 0.74 percent 
and 1.34 percent, respectively. Although not as strong, the effect of increased U.S. chilled beef 
prices would cause imports of Australian and ROW chilled beef to rise, and increased ROW chilled 
beef prices would lead to higher imports of Australian and U.S. beef. Among sources of frozen beef, 
competition occurs only between the United States and ROW, and among sources of offal, compe-
tition occurs only between Australia and ROW. The most significant competition across products 
is between U.S. chilled beef prices and imports of ROW offal (1.41) and U.S. offal (1.22). The 
latter cross-price elasticity indicates that improved market access for U.S. chilled beef would nega-
tively affect U.S. offal in Japan, holding other factors constant. Given the longstanding use of U.S. 
diaphragm beef, imported at a lower tariff rate, to replace beef cuts imported at the beef tariff rate 
of 38.5 percent, this substitution effect is to be expected. The two complementary relationships—

11U.S. and Australian beef have not always been seen as substitutes. Citing surveys conducted on behalf of the U.S. 
Meat Export Federation, Miljkovic and Jin (2006) found that Japanese consumers saw clear differences between Austra-
lian and U.S. products in taste, tenderness, and freshness.

Table 4

Unconditional cross-price elasticities

Product/country Chilled Frozen Offal

Chilled

Australia U.S. ROW Australia U.S. ROW Australia U.S. ROW

Australia
0.38 0.12 0.25 0.21 0.22 -0.15 -0.10 -0.06

(0.15)** (0.05)*** (0.24) (0.15) (0.15) (0.07)** (0.10) (0.05)

U.S.
0.74 0.14 0.07 -0.56 -0.21 0.08 0.54 0.22

(0.29)** (0.07)** (0.28) (0.18)*** (0.18) (0.10) (0.13)*** (0.06)***

ROW
1.34 0.78 -0.05 0.30 -0.41 -0.32 -0.33 -0.15

 (0.51)*** (0.37)** (0.38) (0.26) (0.30) (0.22) (0.25) (0.17)

Frozen

Australia
0.33 0.05 -0.01 0.03 -0.24 0.14 0.16 -0.05

(0.31) (0.19) (0.05) (0.18) (0.17) (0.08)* (0.12) (0.05)

U.S.
0.67 -0.90 0.09 0.06 0.44 0.24 -0.16 -0.11

(0.46) (0.29)*** (0.08) (0.44) (0.26)* (0.13)* (0.21) (0.08)

ROW
1.01 -0.49 -0.17 -0.85 0.64 -0.13 0.35 0.07

(0.68) (0.42) (0.13) (0.60) (0.39)* (0.20) (0.29) (0.14)

Offal

Australia
-0.89 0.22 -0.17 0.61 0.44 -0.17 0.11 0.22

(0.43)** (0.29) (0.12) (0.34)* (0.23)* (0.25) (0.19) (0.12)*

U.S.
-0.44 1.22 -0.14 0.53 -0.23 0.34 0.08 0.01

(0.43) (0.30)*** (0.10) (0.41) (0.29) (0.27) (0.14) (0.10)

ROW
-0.82 1.41 -0.18 -0.51 -0.44 0.18 0.48 0.02

(0.57) (0.42)*** (0.20) (0.47) (0.32) (0.37) (0.26)* (0.28)

Note: *, **, and *** denote the 0.10, 0.05, and 0.01 significance levels respectively. Standard errors are in parentheses. ROW is the rest of the 
world.

Source: USDA, Economic Research Service estimates
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between Australian chilled beef prices and Australian offal imports (-0.89) and U.S. frozen beef 
prices and U.S. chilled imports (-0.56)—indicate that improved market access for Australian chilled 
beef would have a positive effect on imports of Australian offal and improved market access for 
U.S. frozen beef would have significant positive effect on imported U.S. chilled beef.
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Effects of Market Access Changes on Japanese Beef 
Imports

To project the effect of tariff reductions on Japanese beef imports, we use the import values aver-
aged over 2012-14 as the baseline and then trace the effect of the tariff changes in the JAEPA on 
potential trade. The JAEPA tariffs on Australian beef result in a lower price to Japanese importers 
than when Australian beef was subject to MFN tariffs. Given the JAEPA results, we then apply 
these same tariff reductions to U.S. and ROW beef products (full market access).12  All results are 
reported in table 5.

The outcome of the JAEPA scenario is that Japanese consumers substitute Australian beef products 
for U.S. beef products. Under JAEPA, Australia’s total beef exports increase in value by $105.91 
million, while U.S. exports fall by $105.07 million. The biggest loss for the United States is $58.03 
million in chilled beef. From the perspective of Japanese consumption, under JAEPA, little changes. 
Neither the total value nor composition of beef products is significantly altered. These results 
confirm that when U.S. beef prices increase relative to Australian beef prices, Japanese consumers 
substitute toward lower priced Australian beef, but the overall growth in beef imports is a fairly 
modest at $3.1 million.

If tariff reductions are applied to all countries (hypothetically, applying the JAEPA tariff cuts to all 
suppliers), total Japanese beef imports significantly increase, and the composition of imported beef 
products changes. The growth in beef imports under this equal-market-access scenario is more than 
20 times the increase under JAEPA and entails a significant shift toward frozen beef. The share 
of frozen beef in total imports increases from 38.5 to 40.2 percent while the share of chilled beef 
and offal each decline by a little less than 1.0 percent. The increase in frozen beef imports offsets 
declines in imports of Australian chilled beef and offal. Small increases in chilled and frozen beef 
compensate for significant declines in U.S. offal exports. The value of frozen beef imports from 
ROW increases by nearly 9.7 percent. 

Unlike under the JAEPA scenario, under the equal-market-access scenario (compared to the base-
line), the total value of beef imports increases for each exporting source. The U.S. increase is the 
largest at $26.45 million; Australia’s value increases by $17.44 million; and beef imports from 
ROW increase by $19.92 million. These changes represent a small shift in market share toward 
the United States and a slightly larger shift toward sources in ROW. Australia remains the primary 
source of beef imports with 49 percent of the market.

JAEPA entered into force January 2015. Therefore, to evaluate the opportunity provided by future 
improved market access for U.S. beef in Japan, the relevant comparison is not to the baseline but 
to the JAEPA scenario. This comparison reveals the lost opportunity for the United States without 
tariff reductions in future agreements. The biggest difference between the JAEPA and equal-market-
access scenarios is in imports of U.S. chilled and frozen beef, up 16.6 percent and 14.3 percent, 
respectively. Australia’s lower valued beef products enable it to maintain a larger market share than 
the United States in all products except offal. However, JAEPA causes Australia’s market share to 
rise to 53 percent, while reducing the U.S. share to 36 percent. In the equal-market-access scenario, 
Australia’s total market share is 49 percent, while the U.S. share is 39 percent.

12Discounting the tariff reductions for ROW products to account for Japan’s EPAs with Mexico and Chile result in 
minor changes to the overall results. 
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Table 5 

The effects of market access on Japanese beef imports by product and source
Baseline JAEPA Difference

Product Country
Value 

($ million)
Share 

(%)
Value 

($ million)
Share 

(%)
Value 

($ million)
Value 
(%)

Share 
(%)

Chilled

Australia $823.82 24.96 $885.38 26.80 $61.55 7.47 1.84

U.S. 610.70 18.50 552.67 16.73 -58.03 -9.50 -1.77

ROW 83.87 2.54 73.94 2.24 -9.93 -11.84 -0.30

Frozen

Australia 658.45 19.95 696.10 21.07 37.64 5.72 1.12

U.S. 400.56 12.13 362.03 10.96 -38.53 -9.62 -1.18

ROW 211.70 6.41 214.84 6.50 3.14 1.48 0.09

Offal

Australia 153.56 4.65 160.29 4.85 6.72 4.38 0.20

U.S. 288.67 8.75 280.18 8.48 -8.50 -2.94 -0.27

ROW 69.59 2.11 78.63 2.38 9.04 12.98 0.27

Total 3,300.93 100.00 3,304.04 100.00 3.11 0.09 0.00

Baseline
Equal market access 

(all countries) Difference

Chilled

Australia $823.82 24.96 $794.11 23.60 -$29.72 -3.61 -1.36

U.S. 610.70 18.50 644.18 19.15 33.48 5.48 0.64

ROW 83.87 2.54 80.43 2.39 -3.43 -4.09 -0.15

Frozen

Australia 658.45 19.95 709.08 21.07 50.63 7.69 1.13

U.S. 400.56 12.13 413.70 12.30 13.15 3.28 0.16

ROW 211.70 6.41 232.32 6.90 20.61 9.74 0.49

Offal

Australia 153.56 4.65 150.10 4.46 -3.47 -2.26 -0.19

U.S. 288.67 8.75 268.50 7.98 -20.18 -6.99 -0.77

ROW 69.59 2.11 72.33 2.15 2.74 3.94 0.04

Total 3,300.93 100.00 3,364.75 100.00 63.82 1.93 0.00

JAEPA
Equal market access 

(all countries) Difference

Chilled

Australia $885.38 26.80 $794.11 23.60 -$91.27 -10.31 -3.20

U.S. 552.67 16.73 644.18 19.15 91.52 16.56 2.42

ROW 73.94 2.24 80.43 2.39 6.49 8.78 0.15

Frozen

Australia 696.10 21.07 709.08 21.07 12.98 1.87 0.01

U.S. 362.03 10.96 413.70 12.30 51.68 14.27 1.34

ROW 214.84 6.50 232.32 6.90 17.47 8.13 0.40

Offal

Australia 160.29 4.85 150.10 4.46 -10.19 -6.36 -0.39

U.S. 280.18 8.48 268.50 7.98 -11.68 -4.17 -0.50

ROW 78.63 2.38 72.33 2.15 -6.29 -8.01 -0.23

Total 3,304.04 100.00 3,364.75 100.00 60.71 1.84 0.00

Note: Baseline values are 3-year averages (2012-14). All values are at baseline prices. ROW is the rest of the world.

Source: USDA, Economic Research Service estimates
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We do not consider full trade liberalization (all tariffs fall to zero) because we mainly examine what 
has been negotiated in the JAEPA and not the ideal trade scenario. Consequently, our results are not 
as significant as the expected outcome of complete liberalization. Nonetheless, given the expected 
gains and losses for Australia and the United States from implementation of JAEPA, our results 
show that similar tariff concessions for U.S. beef would at least mitigate these losses.
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Conclusion

Japan is the largest foreign market for U.S. beef. In turn, the United States is a very attractive and 
important source of beef supply for Japan. Japan’s beef market as a whole is highly segmented, with 
very expensive, high-quality uses, such as the wagyu beef, at one end of the price spectrum, and 
ground beef preparations like hamburgers at the other. Consistent with the levels of recent decades, 
domestic beef production currently supplies less than 40 percent of Japan’s beef demand and is 
sourced from three components: wagyu beef animals, dairy (Holstein) beef animals, and a herd sired 
by wagyu and birthed by Holstein that blends characteristics of the two parent types. 

Growth in beef demand has been filled by imported beef. Beef imports grew strongly until 2001, 
coming from Australia, the United States, New Zealand, and Canada. The discovery of BSE, first in 
Japan and, then, in Canada and the United States, was linked to a decline in beef consumption and 
bans on imports from the United States and Canada. Gradually, imports from North America have 
resumed, and the United States is increasing its exports and market share, year by year. 

Econometric estimation of import demand by country of origin confirm that significant price compe-
tition exists between beef imports from Australia and the United States, overall. Japan’s ground 
meat markets are supplied overwhelmingly by Australian frozen beef. Japan’s offal imports are 
an area of particular U.S. strength. Otherwise, Australian and U.S. beef cuts compete strongly in 
Japan’s market. 

The Japan-Australia Economic Partnership Agreement (JAEPA), which took effect at the begin-
ning of 2015, provides tariff reductions for Australian beef that are phased in over a 15-year period. 
Using the coefficients estimated for this study, we construct a scenario that evaluates the full 
implementation of JAEPA in comparison to recent trade conditions. Assuming that no other events 
intervene to influence trade, the scenario indicates that imports of Australian beef would rise by 
$100 million over baseline values, while imports of U.S. beef would fall by about $100 million. 
U.S. imports would absorb a significant loss in potential trade, unless tariffs facing U.S. beef are 
also lowered. If Japan opens up its beef market to the United States as it did with Australia under 
JAEPA, projections indicate a $130 million net gain for U.S. beef, about 8 percent of current U.S. 
beef exports to Japan.
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Appendix 1—Import Demand Model

Following Clements and Theil (1978), Muhammad et al. (2010), and Muhammad et al. (2012), we 
use the production version of the Rotterdam demand system to model the import allocation decision 
and determination of total import expenditures for Japanese beef imports. Unlike the consumer-based 
Rotterdam model, this version is based on the differential approach to the multiproduct firm (Theil, 
1977; Laitinen, 1980). The model estimates are used to derive unconditional import demand elastici-
ties and assess the impact of tariff reductions on source and product-specific beef imports in Japan.

Assume a Japanese firm that imports m beef products from n countries in a two-step procedure. 
First, the firm decides how to allocate aggregate expenditure across beef products and exporting 
sources given import prices by product and source. Second, given import and domestic beef prices, 
the firm determines the aggregate expenditure on beef imports. Let q and p denote the quantity 
and price, and the subscripts g and h denote the product category and i and j denote the exporting 
country. The demand for product g from exporting country i can be expressed as follows:

 Equation (A1):  w q Q pg g g t h
m

j
n

g h h t g tit it i i j j i
∆ ∆ ∆Σ Σ= + += =θ π µ1 1 .  

∆ is the log-difference operator, where for any variable xt, ∆xt = log xt – log xt-12. We use the 12th 
log difference to correct for seasonal variation in demand (Lee, 1988). wgi 

is the expenditure share 
of product g from country i in total beef imports and is derived as follows: wgi w

p q
p qgi

g i g i

g i g i g i

=
∑ ∑ . wgi is the 

two-period average of wgi: 
1
2 12w w Qg t g ti i

+( )− .∆ is the Divisia volume index, which is a measure of total 
expenditures (in real terms) on all beef imports and is derived as follows: ∆ ∆Q w qt g i g t g ti i

= ∑ ∑ . 
The parameter θgi is the marginal import share which measures the share of an additional dollar 
of total expenditures allocated to product g from country i, and πgihj is the conditional price effect 
which measures how the price of product h in country j affects imports of product g from country i. 
The terms θgi and πgihj are assumed constant for estimation and μgi is a random error term. Equation 
(A1) represents a nine-equation system that shows how total import expenditures are allocated 
across beef products and exporting sources.13

Demand theory suggests the following restrictions on θgi and πgihj: ΣgΣiθgi = 1 and ΣgΣiπgihj = 
0 (adding up); ΣhΣjπgihj = 0 (homogeneity); and πgigj = πgjgi∀g, πgihi = πhigi∀i and πgihj = πhjgi 
(symmetry). Additionally, the matrix of conditional price effects Π = [πgihj] should be negative 
semidefinite (negativity), which implies that πgigi ≤ 0∀gi (Laitinen, 1980). The import demand 
system defined by equation (A1) satisfies adding-up by construction. The homogeneity and 
symmetry constraints must be imposed on the parameters. Negativity is verified by inspection.

Following Theil (1977), the aggregate expenditure (total import demand) for a profit-maximizing 
firm is expressed by the following Divisia index equation:

 Equation (A2): * '
t t t tQ p P ∆ = Θ ∆ − ∆ +  ε .  

13Given the three products (chilled beef, frozen beef, and offal) and three exporting countries (Australia, United States, 
and ROW), there are nine products in total.
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The variable p* denotes the domestic price and ΔP' is the Frisch import price index defined as 
follows:

 Equation (A3): ∆ ∆P pt h j h j h tj
' .�= ∑ ∑ θ  

Θ is the Frisch price effect and is assumed constant for estimation. ∈ is a random disturbance term. 
All other terms and variables are as previously defined. Equation (A2) shows that aggregate import 
expenditures are a function of the domestic price deflated by the Frisch import price index. Since 
the domestic price represents the resale value of imports, an increase in the domestic price should 
lead to increased spending on imports, ceteris paribus, and a positive Frisch price effect. Note that a 
positive Frisch price effect also indicates an inverse relationship between the import price level and 
aggregate import expenditures.

If we substitute equation (A3) for the Frisch import price index in equation (A2), and then substitute 
this into equation (A1), we get the demand for an individual import with respect to the output price 
p* and import prices phj:

 Equation (A4):

  w q p p pg g g h
m

j
n

hj hj h
m

j
n

gihj hji i i
∆ Θ ∆ ∆ ∆Σ Σ Σ Σ= − +



= = = =θ θ π* .1 1 1 1

  

Note that the errors t and subscripts are omitted for convenience.

Solving equation (A4) for 
∆
∆
q
p
g

hj

i ,, we can derive the unconditional own and cross-price elasticity, 
which is the percentage change in imports of product g from country i with respect to a percentage 
change in the price of product h from country j:

 Equation (A5): η
θ θ π

g h
g hj

g

g h

g
i j

i

i

i j

i
w w

=
−

+
Θ �

. 

Note that equation (A5) is composed of two effects. The first term is the indirect effect, which is the 
effect of prices on imports through changes in total expenditures. The second term is the direct effect 
as measured by the conditional price elasticity, which accounts for the substitution effect of a price 
change and reflects the competiveness of an exporting country or product. These two effects are analo-
gous to the income and substitution effect of a price change in consumer theory, but in the context of 
international trade, they respectively represent the trade creation and diversion effect of prices. 
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Appendix 2—Policy Simulations and Import Demand 
Forecasting

Following Kastens and Brester (1996), we simulate the impact of tariff reductions using an elas-
ticity-based forecasting equation. Past studies have compared the forecast accuracy of an elasticity-
based approach versus model-based forecasts and concluded that elasticity-based forecasts were 
superior (Kastens and Brester, 1996; Gustavsen and Rickertsen, 2003; Muhammad, 2007).

Following these studies, the elasticity-based forecasting equation is as follows:

 Equation (A6): q
p p

p
qg h j g h

h h

h
gi i j

j j

j

i1
1 0

0
0( )

( ) ( )

( )
( )=

−























+Σ Σ η qqgi 0( ).  

Note that we use the unconditional price elasticities because they account for the total effect of a 
price change on imports. Equation (A6) states that imports of product g from country i in the projec-
tion period (1) is a function of the quantity imported in the base period (0), and the percentage 
changes in the product and source-specific import prices.

Our import projections are based on changes in import prices resulting from tariff reductions. From 
the perspective of the importer, tariffs are already incorporated into prices. Assume that a tariff 
change does not affect the export price, which is not always the case when an importer is a large 
country. However, we maintain this assumption as an upper bound on the change in import prices. 
The elasticity forecasting equation can be restated in terms of tariff rates:

 Equation (A7): q
t t

t
qg h j g h

h h

h
i i j

j j

j

1
1 0

01
( )

( ) ( )

( )

=
−

+( )




























Σ Σ η gg gi i

q0 0( ) ( )+ .  

We use equation (A7) to assess the impact of market access reform on Japan’s beef imports.14

14Note that thj is the product and source-specific ad valorem tariff rate. 
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Appendix 3—Estimation and Model Estimates

We use monthly data to estimate beef import demand in Japan differentiated by product and 
exporting source. The data are provided by the World Trade Atlas ® Database, Global Trade 
Information Services, Inc. To avoid estimation issues from excessive zero observations and unstable 
parameters due to the BSE-ban period and recovery years, we limit the data period to January 2009−
December 2014. Since Australia and the United States account for most beef imports in Japan, 
we focus on these two countries and aggregate the remaining exporting countries into the ROW 
category. Beef is also disaggregated into three product groups: chilled beef, frozen beef, and offal. 
Import values are measured in U.S. dollars, quantities in kg, and prices in U.S. dollars per kg. We 
use Japan’s beef CPI, provided by the Statistics Bureau of Japan, as the domestic price to estimate 
total import demand, equation (A2).

We estimate the demand for imported beef in Japan using the generalized Gauss-Newton method 
in TSP (version 5.0), which is a maximum likelihood procedure for equation systems (Hall and 
Cummins, 2005). The demand system as specified by equation (A1) is singular and requires mn - 1 
equations for estimation. Estimates from the removed equation can be recovered using the adding-
up property. As noted by Barten (1969), estimates should be the same regardless of which equation 
is removed. A likelihood ratio test indicated that the errors in equation (A1) are not random, but 
follow a first-order autoregressive process. Thus, we use a full-maximum likelihood procedure for 
singular equation systems that corrects for autocorrelation (Beach and MacKinnon, 1979). Kastens 
and Brester (1996) indicate that homogeneity and symmetry-constrained demand models provide 
more accurate forecasts than unconstrained models, even if when rejected statistically. Since our 
goal is to forecast imports, we impose homogeneity and symmetry on the model, even though both 
properties were rejected.

The import demand estimates are reported in table A1. We added constant terms to the model to 
account for import trends, which are significant and positive for all U.S. beef products and negative 
for chilled and frozen beef from Australia.15 The constants measure the average annual change in 
each import holding total expenditures and prices constant. The results indicate an upward trend in 
imports of all U.S. beef, unexplained by prices or total import expenditures, which has come at the 
expense of chilled and frozen beef from Australia.

The conditional own-price estimates are presented along the diagonal in table A1. All of the esti-
mates are negative, which is consistent with demand theory, and significant at the 0.10 level or 
lower for six of the nine products considered. The cross-price estimates (off-diagonal estimates) 
indicate that beef imports by source and product are mostly substitutes or unrelated in the Japanese 
market, reflecting the tendency for Japanese consumers to substitute toward Australian beef prod-
ucts when the relative price of U.S. beef rises and vice versa (Obara, McConnell, and Dyck, 2010; 
Mangino, 2014). The most significant price competition is among chilled beef where a price 
increase in one country leads to an increase in chilled beef imports from the other two sources, 
ceteris paribus. There is also significant cross-product competition between U.S. chilled beef and 
offal (0.083), U.S. chilled beef and ROW offal (0.033), Australian frozen beef and offal (0.034), 
and U.S. frozen beef and Australian offal (0.024). There are two complementary relationships for 
different products from the same country: Australian chilled beef and offal (0.045) and U.S. chilled 
and frozen beef (0.082).

15Note that a constant in a log-differenced model is the trend estimate in the levels model; if logyt = a + bt where b is 
the growth rate, then logyt- logyt-k = kb.
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