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Abstract

The impacts of Covid-19 on monthly U.S. containerized agricultural export
volumes are measured using a near-saturated fixed effects panel data model.
Results broadly show reductions in containerized agricultural export volumes,
but are heterogeneous through time: monthly containerized agricultural ex-
ports fell by 4.6% from March 2020 - May 2021, by 11.1% from May 2021 -
January 2022, and by 7.5% over the full time period from March 2020 - August
2022. Impacts are also heterogeneous across origin ports, commodities and
destination countries: cotton exports fell by 25%, while tobacco exports in-
creased by 27%; agricultural exports from Long Beach, CA fell by 25%, while
exports from Houston, TX fell by less than 1%; and U.S. agricultural exports to
China increased by 12%, while exports to Japan fell 26%. Results are also esti-
mated by port-commodity, port-destination and commodity-destination pairs
to analyze impacts at more granular levels and evaluate substitution effects.
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1 Introduction

The Covid-19 pandemic sent shocks throughout the global agricultural econ-

omy. Limited labor supply and availability of production inputs put stress on

agricultural supply chains [Steinbach, 2022]. At the same time, demand for agricul-

tural products shifted in response to the pandemic: example (cite); example (cite);

example [Eftimov et al., 2020]. Ultimately, these shocks in supply and demand re-

sulted in shocks to global agricultural trade flows. Verschuur et al. [2021] estimate

Covid-19 to have caused a 7-10% reduction in global agricultural trade volumes

during the first eight months of 2020 and Arita et al. [2022] estimate Covid-19 to

have caused a 5-10% reduction in global agricultural trade volumes through the

whole of 2020. Limitations of this work...

The objective of this work is to add to the limited literature on the impacts of

Covid-19 on agricultural trade flows by providing granular estimates of the im-

pacts of Covid-19 on U.S. agricultural export volumes. U.S. agricultural export

volumes account for X% of global agricultural export volumes (cite), represent X%

of total U.S. export volumes (cite), and account for X% of U.S. agricultural produc-

tion volumes (cite).

The impacts of Covid-19 on monthly U.S. containerized export volumes by ori-

gin port, commodity, and destination country, are measured across three time pe-

riods: (1) March 2020 - May 2021, to measure the immediate impacts of Covid-19;

(2) May 2021 - January 2022, to measure the indirect impacts of Covid-19 which re-

sulted in congestion at U.S. ports (a replication of the work by Carter et al. [2022]1);

and (3) March 2020 - August 2022 which encompasses the entire time period from

the onset of Covid-19 through the resolution of port congestion and the return to

pre-Covid container rates.

Contribution... Estimates show...
1Carter et al. [2022] evaluates the impacts of U.S. port congestion induced by increased U.S.

imports, which peaked in late 2021; they find a 22% reduction in U.S. containerized agricultural
export volumes, valued at $10 billion, between May 2021 and January 2022.
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2 Data

Export volumes are based on bill of ladings from the U.S. Customs and Bor-

der Patrol, providing container level export data.2 This data includes the contents,

origin, destination and date for each container exported from the U.S.3 All vol-

umes are measured in twenty-foot container equivalent units (TEUs). For analy-

sis, volumes are aggregated monthly for each origin port (n=84), destination coun-

try (n=206), and 2-digit HS code (n=30) from January 2016 through August 2022

(n=80). At this level of aggregation, the dataset includes 652,904 observations at

the origin-commodity-destination-month level.

From January 2018 - February 2020, the U.S. exported an average of 464K Teus

of containerized agricultural products each month (Table 1, Figure 1). At the on-

set of Covid-19 agricultural export volumes remained stable at 462K Teus/month

from March 2020 - April of 2021, while median monthly export volumes fell from

466K to 457K Teus/month. In the Spring of 2021, increased U.S. import demand

resulted in port congestion, limited container availability, and increased shipping

rates (cite). From May 2021 - January 2022 containerized agricultural export vol-

umes fell to 410K Teus/month, an 11.6% reduction in volumes. From March 2020

- August 2022 export volumes averaged 438K Teus/month, a 5.5% reduction rela-

tive to the baseline period from January 2018 - February 2020.

2This data is purchased from the U.S. Customs and Border Patrol by Descartes Datamyne for
distribution (similar to PIERS from S&P Global).

3Bill of ladings are often not reported for land crossings to Canada and Mexico, and thus are not
included in the data.
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Figure 1: Monthly Export Volumes by Destination Country

Notes: Monthly agricultural and non-agricultural export volumes by month, aggregated across all
commodities, origin ports, and destination countries. The vertical dashed red line indicates the
date, March 11, 2020, that the World Health Organization declared Covid-19 a global pandemic.

Table 1: Export Volumes by Period

Period Mean Median SD

Jan 2016 - Aug 2022 454,502.3 452,309 39,079.0

Jan 2018 - Feb 2020 463,530.9 465,636 36,437.1

Mar 2020 - Apr 2021 461,927.3 456,795 34,617.5

May 2021 - Jan 2022 409,910.8 405,239 42,387.1

Mar 2020 - Aug 2022 438,198.5 435,929 42,453.1

Notes: Monthly agricultural export volumes by month, aggre-

gated across all commodities, origin ports, and destination coun-

tries.

Wood products are the highest volume containerized agricultural export: on

average 118K Teus of pulp wood products, 42K of wood and articles of wood, and

36K Teus of paper and paperboard are exported each month (Figure 2, Table A-

1). Approximately 60K Teus of oil seeds are exported each month, along with 30K

Teus of meat, 24K Teus of cotton, an 20K Teus of edible fruit and nuts. The highest
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volume U.S. agricultural export port is Los Angeles, CA, exporting an average of

68K Teus of agricultural products each month, followed by Savannah, GA (60K

Teus), Long Beach, CA (52K Teus), Oakland, CA (46K Teus), and Norfolk, VA (41K

Teus) (Figure 3, Table A-2). The highest volume export destination is China, re-

ceiving an average of 116K Teus of agricultural products each month, followed by

Japan (39K Teus), South Korea (33K Teus), Vietnam (27K Teus), Tawain (26K Teus),

Indonesia (23K Teus), and India (22K Teus) (Figure 4, Table A-3).

Figure 2: Monthly Export Volumes by Commodity

Notes: Quartiles of monthly agricultural export volumes by commodity, aggregated across all origin
ports and destination countries.
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Figure 3: Monthly Export Volumes by Origin Port

Notes: Quartiles of monthly agricultural export volumes by origin port, aggregated across all com-
modities and destination countries.

Figure 4: Monthly Export Volumes by Destination Country

Notes: Quartiles of monthly agricultural export volumes by destination country, aggregated across
all commodities and origin ports.
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3 Methods

To identify the impacts of Covid-19 on export volumes, a set of nearly-saturated

fixed effect panel data models are used at the port-commodity-destination level.

These models follow the reduced-form framework employed by Carter et al. [2022].

Each model includes a port-commodity-destination fixed effect (βpcd), a port-commodity-

destination linear time trend (θpcdT), and a port-commodity-destination seasonal

adjustment (µpcdm) (Equations 1-3).

ln(Ypcdt) = βpcd + θpcdT + µpcdm + αpct + ϵpcdt (1)

ln(Ypcdt) = βpcd + θpcdT + µpcdm + αpdt + ϵpcdt (2)

ln(Ypcdt) = βpcd + θpcdT + µpcdm + αdct + ϵpcdt (3)

The coefficient of interest for each specification is alpha (αpct, αpdt, and αdct,

respectively), which represents the variation in monthly export volumes that is

unexplained by the port-commodity-destination fixed effect, time trend, and sea-

sonal adjustment. These alpha parameters are centered around average export

volumes in the baseline period of January 2018 - February 2020. Positive alpha

coefficients represent increases in monthly export volumes, relative to the baseline

period, that are unexplained by the port-commodity-destination fixed effect, time

trend, and seasonal adjustment. Negative alpha coefficients represent decreases in

monthly export volumes, relative to the baseline period, that are unexplained by

the port-commodity-destination fixed effect, time trend, and seasonal adjustment.

Because Covid-19 impacted all ports, commodities, and destinations simulta-

neously, identifying a convincing counterfactual for causal estimation of the im-

pacts of Covid-19 on export volumes is challenging. Instead, the alpha parameters

will be reported across the three aforementioned time periods,4 alongside evidence

4(1) March 2020 - May 2021, to measure the immediate impacts of Covid-19; (2) May 2021 - Jan-
uary 2022, to measure the indirect impacts of Covid-19 which resulted in congestion at U.S. ports
(a replication of the work by Carter et al. [2022]); and (3) March 2020 - August 2022 which encom-
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of good model fit and stable pre-trends; these results should provide reasonably

reliable estimates of the impacts of Covid-19 on export volumes, but will not be

immune to other time-variant conflating factors (e.g., dynamic trade policy).

Equations 1-3 cannot be estimated jointly using the traditional interaction of

port-commodity-destination indicators as the dynamic time component exhausts

all degrees of freedom. Instead the equations are estimated independently: αpct in

Equation 1 measures the monthly shock to export volumes at the port-commodity

level, and is estimated using variation in export volumes across destinations; αpdt

in Equation 2 measures the monthly shock to export volumes at the port-destination

level, and is estimated using variation in export volumes across commodities; αdct

in Equation 3 measures the monthly shock to export volumes at the destination-

commodity level, and is estimated using variation in export volumes from origin

ports. Lastly, due to high dimensionality, each equation is estimated indepen-

dently for each port-commodity-destination pair. Results are only presented for

equations with at least 200 degrees of freedom.

4 Results

Results are expressed as percentage changes in monthly export volumes rela-

tive to average volumes in the baseline period.5 Across all U.S. ports and agricul-

tural commodities, average export volumes fell by 7.5% from March 2020 - August

2022 (Figure 5 and Table 2). Export losses were modest from March 2020 - May

2021, falling by 4.6%, were larger from May 2021 - January 2022, falling 11.1%, and

peaked in January 2022, falling 22.4%.

Estimated percentage changes in export volumes are unsurprisingly near zero

and statistically insignificant for the baseline period (Table 2). Estimated changes

passes the entire time period from the onset of Covid-19 through the resolution of port congestion
and the return to pre-Covid container rates.

5See Halvorsen and Palmquist [1980] for the interpretation of the alpha fixed effects in the
semilogarithmic equation.
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Figure 5: Monthly Change in Export Volumes

Notes: Average change in monthly export volumes, aggregated across all commodities and origin
ports (αPCT). March 2020 indicates the start of the Post 1 treatment period, May 2021 indicates the
start of the Post 2 treatment period, and January 2022 indicates the end of the Post 2 treatment
period.

in export volumes for pre-Covid periods outside the baseline period (e.g., January

2017 - December 2017) are also near zero and statistically insignificant. Neither

pre-Covid model performance nor post-Covid model results are sensitive to the

selection of the baseline period. Together, these facts suggest good model fit in the

pre-Covid and baseline periods.

Table 2: Estimated Percentage Change in Monthly Export Volumes by Period

Pre Base Post 1 Post 2 Post 3

Port-Commodity (αpct) -1.261 -0.000 -4.606 -11.071 -7.515
(0.786) (0.511) (0.855) (1.011) (0.600)

Observations 4,162 9,012 4,849 3,119 10,393

Destination-Commodity (αdct) -1.150 0.000 -5.560 -9.400 -7.375
(0.740) (0.524) (0.729) (1.392) (0.598)

Observations 6,912 14,968 8,059 5,180 17,265

Port-Destination (αpdt) 1.509 -0.000 -3.017 -8.316 -5.410
(0.947) (0.691) (1.037) (1.729) (0.836)

Observations 5,979 12,945 6,980 4,467 14,919

Notes: Pre: January 2018 - February 2020, Post 1: March 2020 - April 2021, Post 2: May 2021 - January 2022, Post 3:
March 2020 - August 2022. Standard deviations in parenthesis.
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Impacts of Covid-19 on agricultural export volumes are heterogeneous across

origin ports, commodities and destination countries: cotton exports fell by 25%,

while tobacco exports increased by 27% (Figure 6); agricultural exports from Long

Beach, CA fell by 25%, while exports from Houston, TX fell by less than 1% (Figure

7); and U.S. agricultural exports to China increased by 12%, while exports to Japan

fell 26% (Figure 8).

Figure 6: Monthly Change in Export Volumes by Commodity

Notes: Quartiles of the monthly change in export volumes at the port-commodity level from March
2020 through August 2022, aggregated across all origin ports by commodity (αPCT).
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Figure 7: Monthly Change in Export Volumes by Origin Port

Notes: Quartiles of monthly change in export volumes at the port-commodity level from March
2020 through August 2022, aggregated across all commodities by origin port (αPCT).

Figure 8: Monthly Change in Export Volumes by Destination Country

Notes: Quartiles of monthly change in export volumes at the destination-commodity level from
March 2020 through August 2022, aggregated across all commodities by destination country
(αDCT).

Estimated impacts by port-commodity, port-destination and commodity-destination
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pairs, reveal additional heterogeneity in the impacts of Covid-19 on export vol-

umes. While agricultural exports from Long Beach, CA decreased on average by

25%, exports of products from the milling industry increased by 64%, and exports

of edible vegetables increased by 16% (Figure 9). Exports of dairy products de-

creased on average by 3.6%, yet increased by 89% to China, 116% to Colombia,

and 56% to Germany (Figure 10). Agricultural exports to Japan decreased on aver-

age by 26%, but increased by 70% from Houston, TX and 22% from Savannah, GA

(via the Panama Canal) (Figure 11).

Figure 9: Monthly Change in Export Volumes by Origin Port and Commodity
(αPCT)

Notes: Average change in monthly export volumes from March 2020 through August 2022 across
all destination countries by commodity and origin port (αPCT).
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Figure 10: Monthly Change in Export Volumes by Destination Country and Com-
modity (αDCT)

Notes: Average change in monthly export volumes from March 2020 through August 2022 across
all origin ports by commodity and destination country (αDCT).

Figure 11: Monthly Change in Export Volumes by Origin Port and Destination
Country (αPDT)

Notes: Average change in monthly export volumes from March 2020 through August 2022 across
all commodities by origin port and destination country (αPDT).
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5 Discussion

These estimated impacts of Covid-19 on agricultural export volumes provide

additional detail to better understand the logistical success and failures in the agri-

cultural supply chain throughout the pandemic. As others have reported [Arita

et al., 2022], the agricultural supply chain was relatively resilient in getting prod-

ucts to market. These results help to pinpoint some of the drivers of this resilience,

including increased exports to China and Thailand, and strong performances by

a handful of U.S. ports (Miami, Norfolk, Baltimore, Houston). Additional work is

need to understand the mechanisms of these successes.
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Dragi Kocev. Covid-19 pandemic changes the food consumption patterns, 10
2020. ISSN 09242244.

Robert Halvorsen and Raymond Palmquist. The interpretation of dummy vari-
ables in semilogarithmic equations, 1980.

Sandro Steinbach. Port congestion, container shortages, and u.s. foreign trade.
Economics Letters, 213, 4 2022. ISSN 01651765. doi: 10.1016/j.econlet.2022.110392.

Jasper Verschuur, Elco E. Koks, and Jim W. Hall. Global economic impacts of covid-
19 lockdown measures stand out in highfrequency shipping data. PLoS ONE, 16,
4 2021. ISSN 19326203. doi: 10.1371/journal.pone.0248818.

15

http://www.iatrc.org


A1 Appendix

Table A-1: Monthly Export Volumes by Commodity

All Pre Post 1 Post 2 Post 3
Commodity

02: Meat and edible meat offal 30,358.8 30,435.1 35,490.8 31,141.7 33,112.2
(4,087.8) (3,008.9) (3,347.2) (3,249.3) (3,804.8)

03: Fish and crustaceans, molluscs and 4,441.7 4,432.3 4,107.0 4,254.4 4,094.3
(1,821.7) (1,955.9) (1,648.2) (1,495.4) (1,470.2)

04: Dairy produce; birds’ eggs; natural 7,591.0 6,857.5 9,680.2 8,954.0 9,714.6
(2,003.7) (922.3) (1,178.4) (1,478.5) (1,409.7)

07: Edible vegetables and certain roots 7,902.1 7,823.6 8,261.7 6,523.8 7,232.0
(1,271.4) (836.2) (763.8) (994.3) (1,272.5)

08: Edible fruit and nuts; peel of citr 19,872.7 20,233.9 21,476.5 16,799.4 19,459.5
(6,210.5) (6,402.7) (6,456.4) (4,909.5) (5,764.4)

10: Cereals 11,206.6 12,612.3 12,619.7 8,050.3 10,486.2
(2,836.5) (3,000.7) (2,144.5) (1,832.7) (2,739.7)

11: Products of the milling industry; m 2,709.3 2,651.9 2,233.1 1,961.0 2,126.6
(745.8) (292.3) (329.8) (316.6) (374.6)

12: Oil seeds and oleaginous fruits; mi 60,389.6 60,913.4 67,431.3 55,764.2 62,515.9
(9,524.4) (6,279.5) (10,946.9) (10,479.9) (11,777.7)

15: Animal or vegetable fats and oils a 2,376.1 2,578.1 1,998.5 2,353.3 2,061.9
(471.4) (510.2) (334.1) (535.4) (422.8)

17: Sugars and sugar confectionery 3,556.7 3,469.6 3,626.8 3,902.6 3,949.5
(572.6) (331.9) (451.4) (362.1) (658.3)

19: Preparations of cereals, flour, sta 4,670.6 4,586.6 4,831.7 4,481.9 4,685.1
(487.4) (518.6) (490.9) (491.6) (505.7)

20: Preparations of vegetables, fruit, 11,543.9 12,057.4 11,077.4 10,600.4 10,932.8
(1,390.2) (1,335.5) (1,345.4) (2,105.9) (1,571.7)

21: Miscellaneous edible preparations 11,538.1 11,794.3 11,797.6 11,748.8 11,814.4
(1,094.8) (1,060.6) (1,327.7) (1,295.5) (1,187.0)

22: Beverages, spirits and vinegar 10,995.0 11,181.1 10,844.3 11,118.7 11,006.2
(1,297.0) (1,321.1) (1,352.5) (1,900.7) (1,455.0)

23: Residues and waste from the food in 36,192.4 36,277.1 40,405.0 39,470.7 39,307.6
(5,247.2) (4,121.6) (3,292.6) (4,335.1) (3,568.1)

24: Tobacco and manufactured tobacco su 1,521.9 1,428.2 1,422.0 1,350.5 1,353.6
(619.2) (521.7) (376.7) (514.3) (418.3)

44: Wood and articles of wood; wood cha 42,122.2 44,258.7 36,638.2 35,952.9 35,087.7
(10,355.5) (12,271.2) (4,547.7) (9,504.2) (6,494.6)

47: Pulp of wood or of other fibrous ce 117,771.4 119,601.0 110,083.0 98,524.4 103,643.2
(14,910.5) (7,077.1) (8,066.5) (9,540.8) (9,998.6)

48: Paper and paperboard; articles of p 35,774.7 37,484.7 34,243.1 30,133.0 32,169.6
(4,549.3) (3,571.1) (4,690.8) (3,526.5) (4,251.4)

52: Cotton 23,842.5 24,969.5 26,799.7 19,082.4 25,968.0
(8,570.3) (9,888.6) (5,283.7) (7,771.0) (7,816.9)

Notes: Standard deviations in parenthesis.
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Table A-2: Monthly Export Volumes by Origin Port

All Pre Post 1 Post 2 Post 3
Port

Baltimore, MD 9,479.0 8,927.6 9,724.9 10,112.7 9,863.3
(1,771.8) (1,107.8) (2,768.3) (1,781.1) (2,334.1)

Boston, MA 4,055.0 4,379.1 4,414.8 2,960.8 3,233.2
(1,257.0) (723.0) (906.0) (1,113.5) (1,549.1)

Charleston, SC 23,061.4 24,674.2 23,266.4 20,462.9 21,209.2
(3,061.0) (2,756.8) (2,025.0) (2,868.6) (3,170.6)

Houston, TX 12,207.2 12,678.1 10,688.2 9,904.2 10,854.4
(2,423.9) (2,252.3) (2,088.4) (1,838.8) (2,007.2)

Jacksonville, FL 3,852.1 3,798.2 3,938.6 3,459.4 3,597.7
(698.9) (698.5) (523.9) (728.7) (676.9)

Long Beach, CA 52,254.6 51,789.8 54,673.8 48,644.6 52,456.4
(5,625.5) (5,149.3) (5,854.2) (7,398.9) (6,286.0)

Los Angeles, CA 68,210.1 71,036.2 64,013.2 53,834.0 61,228.0
(10,799.0) (8,646.8) (7,361.1) (10,063.6) (9,288.6)

Miami, FL 5,752.3 4,588.5 5,533.9 6,131.9 6,234.0
(1,825.5) (1,075.7) (971.6) (566.7) (1,201.6)

Mobile, AL 6,853.5 6,981.4 6,802.7 7,862.4 7,150.8
(1,110.4) (1,167.7) (1,035.2) (1,163.1) (1,133.8)

New Orleans, LA 4,350.5 4,575.3 4,170.8 3,952.7 4,230.4
(758.6) (752.6) (652.6) (787.6) (770.6)

New York, NY 13,699.6 14,544.1 13,063.5 11,879.4 12,388.9
(2,527.5) (2,146.2) (2,851.6) (1,693.4) (2,285.0)

Newark, NJ 27,923.3 29,205.4 27,481.0 23,599.7 26,014.0
(3,821.3) (3,989.8) (2,730.4) (3,485.4) (3,242.8)

Norfolk, VA 41,152.4 40,503.8 42,920.7 40,130.1 41,963.7
(4,585.6) (4,526.8) (5,778.8) (4,265.9) (5,046.6)

Oakland, CA 46,489.8 45,481.3 52,809.9 41,738.2 47,312.1
(6,003.5) (4,016.6) (5,553.6) (5,725.4) (8,072.9)

Philadelphia, PA 2,220.2 2,185.7 1,882.0 2,605.2 2,283.6
(523.5) (544.3) (403.4) (239.7) (543.2)

Port Everglades, FL 4,132.7 4,270.3 4,135.6 5,582.2 4,852.7
(1,128.8) (927.0) (972.4) (515.2) (1,008.8)

Savannah, GA 59,451.8 61,666.0 63,970.6 56,707.0 60,197.0
(7,382.6) (7,529.9) (6,053.7) (10,201.0) (7,962.9)

Seattle, WA 21,657.5 23,851.4 23,678.8 16,113.7 18,840.1
(4,889.4) (2,966.5) (2,686.5) (4,467.0) (5,716.7)

Tacoma, WA 31,559.6 33,543.3 28,007.2 24,546.6 26,093.2
(6,130.3) (2,955.7) (4,721.0) (4,101.1) (4,523.1)

Wilmington, NC 5,888.6 6,505.1 5,807.4 5,270.1 5,375.1
(1,436.7) (1,517.2) (815.2) (1,124.9) (995.4)

Notes: Standard deviations in parenthesis.
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Table A-3: Monthly Export Volumes by Destination Country

All Pre Post 1 Post 2 Post 3
Destination

Belgium 5,345.1 5,448.1 4,339.7 4,775.0 4,767.2
(1,029.4) (907.7) (828.5) (817.0) (997.0)

China 116,437.7 102,303.2 107,419.1 83,328.2 93,491.2
(33,803.3) (19,303.2) (15,545.4) (10,848.5) (18,090.7)

Colombia 4,974.7 5,066.9 4,960.5 6,325.3 5,629.6
(974.2) (585.9) (645.3) (790.2) (918.3)

Germany 5,573.7 5,741.8 5,202.4 5,648.1 5,359.9
(841.5) (821.0) (907.2) (1,193.9) (969.6)

Hong Kong 6,868.8 7,567.6 4,775.3 3,689.3 4,015.6
(2,788.1) (1,485.7) (1,283.2) (872.7) (1,268.4)

India 22,133.6 25,571.2 21,150.3 23,142.3 22,932.5
(6,084.8) (4,640.8) (7,981.3) (2,281.6) (6,712.4)

Indonesia 22,636.5 26,730.6 22,819.1 19,623.3 21,448.2
(4,927.9) (4,838.9) (3,233.0) (3,798.1) (3,643.0)

Japan 39,100.0 40,300.8 39,844.1 35,800.9 38,833.3
(4,487.8) (3,959.1) (5,816.4) (4,983.0) (5,391.1)

Malaysia 8,225.5 7,517.9 10,606.1 10,439.4 11,209.6
(3,135.1) (1,382.1) (3,332.8) (1,561.5) (2,728.2)

Netherlands 7,205.5 7,772.3 7,219.6 6,684.6 6,774.1
(1,095.8) (997.6) (1,116.1) (1,280.2) (1,208.9)

Philippines 7,774.5 8,358.0 8,445.2 7,651.0 8,209.4
(1,414.2) (1,136.4) (1,666.0) (1,535.1) (1,536.8)

Saudi Arabia 5,874.4 6,755.0 6,055.1 4,055.5 5,127.8
(1,347.7) (984.2) (1,257.2) (1,296.4) (1,509.5)

South Korea 32,880.2 33,863.2 35,062.1 29,675.1 32,849.6
(4,383.9) (4,051.5) (4,818.0) (2,994.7) (4,604.1)

Spain 5,282.7 6,530.0 4,065.5 3,801.0 4,335.9
(1,958.2) (2,113.8) (539.5) (594.3) (1,327.8)

Taiwan 25,533.4 28,899.7 29,285.4 23,155.1 26,420.1
(6,387.0) (4,227.1) (6,731.2) (3,206.5) (5,747.2)

Thailand 11,723.0 10,840.5 14,060.2 15,997.2 14,739.2
(3,194.0) (1,526.0) (2,612.4) (3,362.3) (2,686.6)

Turkey 5,625.6 6,187.5 5,032.8 3,870.0 4,876.1
(1,693.8) (1,962.2) (1,349.8) (768.5) (1,361.4)

United Arab Emirates 5,505.0 6,261.4 4,916.6 3,684.9 4,242.3
(1,348.0) (1,003.1) (855.5) (568.5) (939.2)

United Kingdom 6,205.0 6,520.0 6,171.3 5,388.4 5,658.2
(917.1) (828.1) (688.8) (1,173.5) (979.2)

Vietnam 27,626.6 30,408.0 35,284.4 30,677.6 33,106.6
(8,065.8) (3,644.7) (5,484.9) (6,359.2) (5,785.4)

Notes: Standard deviations in parenthesis.
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