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U.S. almond exports have market concentration and strong market power in international markets. The efforts toward

more sustainable production of almonds to solidify an already established market share in the world almond markets and

against substitutes, such as pistachios, seem to be a sound strategy and focus of the U.S. almond agribusinesses and

exporters. 
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1. Introduction

According to the United States Department of Agriculture, the United States (U.S.) dominates the world’s almond market

as a top producer, consumer, and exporter . The U.S. has a competitive advantage in tree nut production and exports

and is well-positioned to maintain its global dominance over time. Since the 1980s, the U.S. is the number one producer

of almonds globally (Figure 1). Other notable producers are Australia, Chile, Spain, and Italy . Almond production has

rapidly outpaced other U.S. tree nuts, such as walnuts, pistachios, pecans, and hazelnuts.

Figure 1. World almond production (in metric tons) 2010–2019. Source: USDA, Foreign Agricultural Service.

When it comes to consumption and exports, the U.S. has maintained a one-third to two-thirds ratio, where one-third of

produced almonds are consumed locally, while two-thirds are exported to other countries (Figure 2). In 2019, the U.S.

consumed 377,717 metric tons of almonds, or 33% of its total almonds production locally, and exported 731,177 metric

tons, or 67% of the total to other countries. Local consumption grew in the last decade, just as exports did. To put this into

context, the growth of almond consumption increased from 0.42 pounds per person in 1980 to 2.36 pounds in 2019 .
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Figure 2. U.S. almond domestic consumption and exports. Source: USDA Foreign Agricultural Service.

Almonds, the leading U.S. tree nut export, both in value and volume, are shipped to over 90 countries annually, with about

70% of exports going to the top 10 export destinations: China/Hong Kong, Germany, India, Italy, Japan, the Netherlands,

Spain, South Korea, Turkey, and the United Arab Emirates (U.A.E) . In 2019, U.S. tree nut exports were made up of

54% almonds valued at USD 4.9 billion, 22% pistachios valued at USD 2.0 billion, 14% walnuts valued at USD 1.3 billion,

5% pecans valued at USD 475 million, 4% ‘mixed and other nuts’ valued at USD 350 million, and 1% hazelnuts valued at

USD 90 million .

In March 2018, the Trump administration raised tariffs on imports from key U.S. trading partners. In response, retaliatory

tariffs were imposed on U.S. agricultural products. For the tree nuts industry, retaliatory tariffs were imposed on the ‘0802-

tariff’ line (both in-shell and shelled nuts), causing higher tariffs on almond exports. Tariffs on almonds were raised from

10% to 55% . The U.S. almond industry experts suggested that these tariffs would cause harm to the U.S. almond

industry and the tree nuts industry in its entirety, which would, in the long run, have a negative impact on the tree-nuts-

dependent economy of California. California’s economy is highly export-dependent, where 70% of almonds produced are

exported to other countries .

2. Background

2.1. Changing Trends in World Almond Exports

A significant part of U.S. agricultural exports to the world are tree nuts. In 2019, the U.S. exported about USD 9.1 billion

worth of tree nuts, just behind soybean exports at USD 18.7 billion. The U.S. tree nut exports include almonds, pistachios,

walnuts, pecans, and hazelnuts. The U.S. is the leading exporter of almonds in the world. The trends of U.S. almond

exports have changed over the last 20 years (Figure 3). In the late 1990s and early 2000s, most U.S. almond exports

went to the European Union (E.U) and Asia, with Germany being the major importer of U.S. almonds in the E.U., while

Japan was the major importer in Asia alongside China/Hong Kong, South Korea, and Taiwan. Emerging markets, such as

India and the United Arab Emirates (U.A.E), were relatively untapped at that time .
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Figure 3. U.S. almond export trends to the top European Union and Asian countries. Source: USDA Foreign Agricultural

Service.

Today, the E.U. remains the largest market for U.S. almond exports, importing almost 40%, and Spain now accounts for

most U.S. almond imports, with Germany close behind as the second-largest E.U. importer. The Asian market, however,

has seen a much more drastic change, as new export destinations, such as India, China/Hong Kong, and the U.A.E, are

beginning to catch up with Japan for the share of U.S. almond exports to Asia . These changing trends are the results of

several years of nutrition research and global market development programs to increase U.S. almond exports. These

programs are funded by both the public (the federal government) and private partners in the U.S. almond industry. The

Almond Board of California (A.B.C) spent about 61% of its global budget on global market development programs in the

fiscal year 2019 to boost exports to those markets .

2.2. Recent Trade Wars and Retaliatory Tariffs on U.S. Agricultural Exports

The dominance of U.S. tree nut exports has faced several challenges over the years, with food safety and aflatoxin

concerns being among these challenges . In recent years, another concern has been the retaliatory tariffs imposed on

U.S. agricultural exports. After spending just over a year in office, the Trump administration announced two major tariffs

against products from key trading partners: Sections 232 and 301 tariffs. Section 232 of the Trade Expansion Act of 1962

allows the President to adjust imports if the Department of Commerce finds certain products are imported in certain

quantities or under certain circumstances that threaten U.S. national security, while Section 301 of the Trade Act of 1974

allows the U.S. Trade Representative (USTR) to suspend trade agreement concessions or impose new import restrictions

if it finds a U.S. trading partner violates trade agreement commitments or engages in discriminatory or unreasonable

practices that burden or restrict U.S. commerce.

U.S. Section 232 tariffs were imposed on steel and aluminum imports from the European Union, as well as countries,

such as China, Canada, Mexico, and Turkey. U.S. Section 301 tariffs were levied on imports from China . These tariffs

caused retaliatory tariffs imposed on major U.S. agricultural exports, such as meats, grains, dairy, and horticultural crops.

Two of the export destinations considered in this research, namely, China and India, both imposed retaliatory tariffs on

U.S. tree nut exports starting in 2018 and 2019, respectively. In April 2018, U.S. tree nuts, including almonds, pistachios,

walnuts, and pecans, were slapped with retaliatory tariffs, and China and India imposed retaliatory tariffs on almonds and

walnuts a year later in June 2019 .

Given the importance and contributions of almond production and exports to the California economy, the harm caused to

the almond industry was transferred as an adverse effect on the Californian economy . According to experts in this

area, the tree nuts industry is export-oriented. Thus, it is adversely affected in the long run as shifting markets is

expensive and time-consuming, and export promotion rewards are not gained quickly in new markets.

2.3. The Important Role of California in the U.S. Almond Crop Production

California is the only commercial producer of almonds in the U.S. and the leading supplier and exporter of almonds

worldwide. California produces 100% of U.S. commercial almonds and U.S. imports remain negligible. The earliest

varieties of almonds were native to western Asia and were introduced to California by Spanish explorers in the 1700s. The

Spanish are generally referred to as ‘the originators’ because Franciscan padres from Spain originally introduced the

almond trees to California . Today, almonds are California’s top agricultural export and largest tree nut crop in total
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dollar value and acreage. Almonds also rank as the largest U.S. specialty crop export, generating about USD 4.9 billion in

2019 . Almond production in California is carried out within a well-defined community of farmers. There are about 7600

almond farms in California. Most of these farms (91%) are family-owned and run by third- and fourth-generation farmers

carrying on the family legacy in almond production. Approximately one-third of California almond farms are 100 acres or

more in size.

The almond industry community includes almond handlers who move almonds from farm gates to trade points as local or

export shipments. The handlers may also carry out processes such as cleaning, sizing, sorting, and bulk packaging. The

handling end of the supply chain is like the production end, as most handlers of almonds are also family-owned entities 

.

The single most important factor determining a good almond yield is pollination during the bloom period. California almond

varieties are self-incompatible, i.e., they require cross-pollination with other varieties to produce the crop. In cases where

the varieties are self-compatible, they still require the transfer of pollen within the flower . During the almond-growing

season between February and March, almond tree buds bloom in preparation for pollination by managed (mostly

imported) honeybee colonies. As blooming occurs, honeybees in search of pollen and nectar go into the almond orchards

and as they move around the orchards, they pollinate the blooming flowers, allowing for the fertilization process to occur,

and eventually, fertilized flowers grow into almond nuts .

2.4. Almond Industry Sustainability Crisis

The almond crop has high water demands for growth and ranks highest among all tree nuts in terms of its water footprint

on the environment. Almonds rank higher in water use compared with both pistachios and walnuts. Thus, there are

questions surrounding the sustainability of water resources and the economic cost of water in the long run if almonds are

to be produced in an environmentally sound and cost-friendly manner .

From an economic standpoint, having over 80% of the world’s almond exports coming from California could be

unsustainable in the long run. Finding other locations across the world where almonds could also be grown (such as

Spain and Australia) could help to sustain the world supply of almonds . High costs and supply uncertainty of water due

to lengthy California droughts could cause long-run economic problems for almond producers, as they would have to pay

more money for water due to water scarcity and the high demand for water by the Californian agricultural industry .

In 2018, the California almond industry used up approximately 70% of honeybee colonies in the U.S. during its pollination

season (between February and March). Each almond kernel must be individually pollinated for fruit setting to occur since

almond trees are self-incompatible, requiring cross-pollination to produce nuts . Commercial bee pollinators flock

to California due to the high pollination prices offered by the almond producers. Earning income from almond pollination

services is very important to commercial bee pollinators . However, the long-term sustainability of the commercial

pollination industry has also been put into question, as the mass transshipment of bee colonies has led to declines in

managed pollinator populations (colony collapse disorder). Cross-country transport of migratory, managed honeybee

colonies can be stressful to honeybees, as the trip to pollinate California almonds for over a month (4 to 6 weeks)

demonstrates .

3. Previous Literature

Specification of export demand functions is a widely studied research area in international trade literature and remains an

important source of information for industry experts. Much of the previous literature focused on how the importing

countries’ income and exchange rates affect the export demand function. Aggregate export demand forecasts and

estimates serve as a tool for long-term international trade planning and policy formulation . Many empirical studies

used the export demand function in the past. Research was conducted on U.S. export demand for different commodities

in the agricultural sector (e.g., ).

Previous research estimated the major factors affecting U.S. almond export demand in Asia and the European Union

(E.U.), with a focus on the impact of federal promotion programs on the export demand . Results showed that own-price

elasticities for almond exports were negative, and the cross-price elasticities with respect to walnuts were positive,

indicating walnuts to be substitutes for almonds. Interestingly, they found mixed results for the income elasticity, with a

negative income elasticity for Asia, suggesting almonds here are an inferior good. That is, with an increase in income,

almond consumption decreased. However, income elasticity for the E.U. was positive and highly elastic, suggesting

almonds to be a luxury good.
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Past research  showed the relation between U.S. export demand and exchange rates. This research focused on

estimating the export demand function for U.S. wheat. These results suggested exchange rate changes had a significant

impact on U.S. wheat exports. Another study  demonstrated the determinants of trade flows in international markets.

The reasons for the decline in export demand in agriculture markets back in 1986 were old and wrong policy implications,

lower-than-normal levels of stocks, and government intervention in agricultural trade, which caused confusion in the

markets, leading to an increase in demand and a decrease in supply, which, in return, increased prices in the markets .

Previous studies analyzed export demand for specific countries and the factors impacting such export demand. These

include studies on export demand for U.S. cotton , orange juice , corn and soybean , and beef . In an analysis

of export demand elasticities for 53 developed and developing countries, the trading country’s income and relative

commodity prices were found to be statistically significant in impacting export demand . Turkish aggregated export

demand was found to be inelastic (not responsive) with respect to the real exchange rate, but elastic (responsive) with

respect to foreign income .

Past research has also demonstrated the benefits of marketing orders and the impacts of the conditions and costs of

global trade, including tariffs. The benefits of the federal marketing order over the past 50 years for California pistachios

were found to greatly exceed costs . U.S. peanut exports were found to be influenced by both the price of Chinese

peanut exports, as well as the real gross domestic product (GDP) of China . The export demand function was modeled

in Indonesia  and for U.S. corn seed export to 48 countries , which concluded that trade costs matter, mostly as

tariffs, and that all such costs of global trade have a negative impact on exports.

The export demands for pistachios in 21 major export destinations were analyzed using a single framework logarithmic

model . The results showed that variation in export demand for U.S. pistachios in these markets was significantly

affected by export prices of U.S. pistachios, export prices of other U.S. tree nuts (pecans, almonds, and walnuts), and

food safety concerns for pistachios produced in the U.S. and its main competitor, namely, Iran. It was argued that the U.S.

producers could expand the export demand for U.S. pistachios by taking advantage of the advanced production

technologies they employ to improve food safety and quality and differentiate their products in international markets.

The export demand function for U.S. raisins was also investigated . Other studies regarding the raisin situation were

more focused on consumer marketing issues  and consumer demand .

Overall, these studies estimated the determinants of export demand and usually showed factors such as product own-

price, cross-prices (product substitute/complement prices), exchange rates, and importing countries’ GDP to be significant

factors affecting the export demand function.
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