cadiana - United States
(@75 International Trade Commission

Rice: Global Competitiveness

and Impacts on Trade and
the U.S. Industry

March 2025
Publication Number: 5600
Investigation Number: 332-603



United States
International Trade Commission

Commissioners

Amy A. Karpel, Chair
David S. Johanson

Jason E. Kearns

Catherine DeFilippo

Director, Office of Operations

Jeremy Wise
Director, Office of Industry and Competitiveness Analysis

Address all communications to
Office of External Relations
(externalrelations@usitc.gov)

United States International Trade Commission
Washington, DC 20436



mailto:externalrelations@usitc.gov

) United States
J International Trade Commission

Rice: Global
Competitiveness and

Impacts on Trade and the
U.S. Industry

March 2025
Publication Number: 5600
Investigation Number: 332-603



This report was prepared principally by:

Project Leader
Renee Berry

Deputy Project Leader
Patrick Crotty

Office of Industry and Competitive Analysis
Tyler Berard, John Brower, Dixie Downing, Brad Gehrke, Amelia Graytock, Kim Ha, Ivan Lee,
Steven LeGrand, Caroline Peters, Jessica Pugliese, Laura Shelton, Heather Wickramarachi

Office of Economics
Paul Phillips, Michael Schrammel

Office of Operations
Jonathan Coleman, Brian Soiset

Office of Analysis and Research Services
Conor Hargrove

Content Reviewers
Alan Fox, Fernando Gracia

Editorial Reviewers
Rick Docksai, Judy Edelhoff, Brian Rose

Office of the General Counsel
Brian Allen, William Gearhart

Statistical Reviewers

Ann Marie Carton, Shova KC, Maureen Letostak, Cynthia Payne, David Taylor, Laura Thayn, Aaron
Woodward

Special Assistance
Tyler Loxton-Daun, Alissa Tafti

Production Support
David Lahrmer, Fara Ndiaye

Under the direction of
Joanna Bonarriva, Chief, Agriculture and Fisheries Division



Table of Contents

Table of Contents

Abbreviations and ACrONYMS......ccccciiieiiieirereiieteeretrteerecereserasessncsscassacanses 11
EXECULIVE SUMMIANY . ciiiiiiiieieiiiiereteieitereracenrresasessssssasassssssssasassssssssasassnsaas 15
Chapterl Introduction.......ccccciieiiieiieiiiieiiiiieciiiieiieiieesiesseesiesssasssssanes 29
Scope of the Report and Classification Of RiCE.......eeiiiiiiiiiiiiiieeiie e, 29

F 1Y o] oY {o T I o IS PP 30
0T A Tl N [ o [ 1) o 2N 32
Global Rice Production, Processing, and QUality ..........ccoovvieiiriiiiiiiieice e, 33
Production and ProCeSSing .........cccuviiiiiiiiiiiiiiiiiiiicc i 33
QUANIEY et e e e e e e e e e e e e e e e e e e e e et e et e e e —————————————————————————— e aaaaaaaaaaaeeaes 34

The Importance of Rice in Global FOOd SECUNItY .......uieiiiiiiiiiiee e, 35
Government Policies in RICE MArKets ......coeiieiiiiiiiieie e 36

211 o] [To =4 =T o] o1V PP POPPPPPPTRR P 39
Chapter2 Overview of the Global Rice Market........cccccceuieieiiiiieiieiiencencanns 41
Trends iN ProdUCHION ...c.eeiiiiiiiiiiiiiee ettt e s e e e e e e e e e eeaeeaeas 43

[ E A I {<Te [ Y - T OO PP PO PPPPPRPIRt 44
(61707 o I = o L PP 45
Trends iN CONSUMPTION .eeviiiiiiiiiiiiiiiiieree e e e e e e e e e e e e e e e et et et et e et et bbb bbb s e e s e e e eeeeeeeeaaeeens 47
Trends iN ENAING STOCKS ..evvveiiiiiieeeeeee e e et e et e e e e et e e s et e e eeba e esesnaeeees 51
Trends in GIODAl Trad@....cuuiiiiiiiiiiiirer e e e e e e e e e e e e e e e 52
Overview Of Global Trad @ ...ccvuuuiiei i e e e 52
(C1lo] o -1 I =t o To T i A 1 =14 o £SO 55
(€1o] o -1 T g o Yo  f 1 =T o T PP 57
Trends iN GIODAI RICE PrICES ....uvveueiiiiieeieee e e e e e e e 59
23] o [loT={ 7= 1o o | VAR RPN 63
Chapter3 Comparisons of Competitiveness Across Rice-Exporting Countries...
............................................................................................. 67

B2 V7= ¢ =Te [ 6o 1] TP PP P PP PPPPPPPPPP 69
Cost of Production 0N RiCE FarmMS ..ceeeveeieiiiiie e e e e e e e e e e e 70
NON-FAMM COSES .ttt e et e e e e e e e e e eee e enans 75
Product Diff@rentiatioN.....coeiiieieiiie e e e e e 78

[ oo [0 Lot 1V GO PP UPP PP PPPPPPIRt 78

oY [T LU - |1 Y 79
Certifications and Standards ComMpPlianCe ........couuuiieiiiiiiiiicee e 81
Marketing and Branding .........oooviuiiiiiiii e eaaas 81

O I o X1 TV o YT o] o] Y PR 82
Climate-Related DiSrUPTIONS ....cuun i e e e e e e e e e et e e eeean s 83
(oo o fl 2 ¥=13 o 4 ol u o o -3 OO UPR P 84

U.S. International Trade Commission | 1



Rice: Global Competitiveness and Impacts on Trade and the U.S. Industry

Comparisons of GOVErNMENt SUPPOIT.......cciviiiiiiiei e et e e e e e e e e e e e e e e e e aaae e e eeeenees 84
Competitive Factors by Profiled CouNtry .........ouuiiiiiiiiiee e 85
211 o] [ToY == To ] o1 VAP UPPPRR PP 87
Chapter4 TheUnited States.....cccovuieieiiiieiiieiiiirceirceireerceerceesecansacenes 91
U I INIANY ettt ettt et e e et e et et et e et s et s taaeaaseaaeeneaneasaeatnaanaansarnsateeneensatnsatararneensernes 91
Rice Production, Consumption and Stocks, and Trade .........cceueeiiiiiiieiiiin e 91
0T [T n o o 91
ConSUMPTION AN STOCKS ...ceviiiiiieieiieiiiee et e e e e e e e e e e 92
L1 Lo [ SRR USPRN 93
TaYe [V T A YA A (U ot AU o TN 98
(CT=ToT={ =T o] 0 1Y PSPPSR 98
Characterization of Farms and Mills .........cooiiiiiiiiiiiniiice e 101
DOMESHIC SNIPMENTS ... e e e e e e e e e e et e e e e e eeaaanaeeeeeenes 102
GOVEINMENT PrOGIamS ...ttt e e e e e s e e e et e et et s e e e eanearnaanns 103
Factors Affecting CompPetitiVENESS .....vuniiiiii et e e e e eaa s 106
High Costs Of ProdUCHION ......uiiiiiiiiiiee e e e e e e e e e eeees 106
Efficient Transportation LOGIStICS . .uuuuuiiiiiiiiiiiie et e e e e e e e e e e e eeeees 107
Tariff Preferences in K&Y Markets ......covuuiiiiiiiiiiiiiiii et e e 108
Use of Hybrid Varieties at the Expense of Milling Quality........cccoeeevereiiiiiiieeiiiiinieieiieneeens 109
Limited Production of Aromatic Varieties ........ccceveeeiiiiiieeeeeeeiicie e eees 110

21 oY [ToY =4 = T'o o1 UUPUUPPTPR 111
Chapter5 SOUth ASia.....ccciiieiiieiiiiiieieiriiirirererceereceerecenracensacsnsassnnnns 117
I ¥ 0T o TV 117
T =d o T o | I @ A=Y VAT 117
gV - 119
oY (¥ n o] o WP 120
ConSUMPTION AN STOCKS ...cevviiiiiieei et e e e e e e e e e e e eaae e e e e eeeeaaaans 121
L Lo [PPSR 122
INAUSEIY SETUCTUIE ettt e et e e e et e e e e et e e eeteeesasaneesesnnneeees 129
€0 XY= a oY g L= oL Al o Y= =] o S 134
Factors Affecting CoOmMPEtitiVENESS ......iiiiiiiiiiie e et e e e e eaa e e e e eeees 140
11 - | o U 144
[ 0o ¥ ot a o o HA U UPPUP USRI 144
ConsUMPTION N STOCKS ..vuuiiiiiiieieiic e e eeer e e e b e e e eanans 145
L Lo [ PSPPI 146
TaTe TN T A YA A (o (U] o =N 148
GOVEINMENT PrOZIamS c..cvu ittt ettt et et e et s et et e e s et s et s eaneenasnssenssensens 152
Factors Affecting ComMPEtitiVENESS ......ciiiieiiiiiiee et e et e e e e e aaa e e e eeeees 153
ST =d Lo [T o PP TRRR 157
o oY [T n o] o TN 158

2 | www.usitc.gov


www.usitc.gov

Table of Contents

ConsumMpPtion anNd STOCKS .....iiiiii e e 159
=T L= 159

Fa Lo [ ] A U o (U TP UPPUPPO R UPPPPPPN 161
GOVEIrNMENT PrOBIamS ....uiiiiiii ettt et et e et et e e et e et e et e e e e eeneetneeanneeanneeenens 164
Factors Limiting EXport POtential ......coviiiieiiiiiiiicceceicie et eeeeees 166

211 o] o T=q 2 o] o 1V 168
Chapter 6 East Asia and Southeast Asia......ccccceeuiiniiiiiiieiieiieniecceneeneenee. 191
UMY ettt ettt et e et et e et e e et e et e e e e et e et e eea e e e e eaa e een e eaa e eaeraneeranns 191
REZIONAI OVEIVIEW ...eevtieieii ettt e e e e et e e e et e e e s et e e sebeeeseatn e s eataeesetaneesesnnnnns 191
oo T [T n o] o TN 191
(00e] a 1Y 0] 4 oY ) u {0 o [P 193
=L L= 193
VAL 1 g -1 o DO OO OPR T PPRTOTRRPRt 198
o oY [T n o] o N 198
ConsuMPHioN anNd STOCKS ....uuiiiii e 199
=T L= 200
INAUSTIY SEIUCTUIE ... e e e ettt e e e e e e e et e e e e e e eaaaaaneeeaeeees 203
GOVEINMENT PrOGIAmMS ..ttt ettt et e et e et e et e et e e ea e e et e etn e eenn e ennaeeenans 209
Factors Affecting ComMPetitiVENESS ....uuviiiiiiiiiiiee et eeeaaas e e e eeees 211
L2 = 1= o 1SRN 213
[ oY 1¥ ot (o] o FAR RPN 214
ConSUMPTION AN STOCKS ...eiiiiiiiiiee ettt e e e e e e e e e e e aaae e e e eeeeeaaaes 216
Lo LT 217
INAUSTIY STIUCTUIE ...t e e e e et e e e e e eaaaa e e e e e eeaaaanneeeaaees 220
(CTo)Y LT q oY g L= oY Al e o = = o 3P 224
Factors Affecting CoOmMPELItIVENESS .....cvuuiiiiiiieeiiiiiie et eeere e e ee e e seraeeees 225

[ o 1T = TN 228
oY [ i n o o U RPN 228
ConsumMPLoN @nNd STOCKS ....uiiiii et 229
L Lo [PPSR 230
LYo [V I 4 YA 1 Vo1 AU ] o < U PRRPPUPRRPPIN 234
LCToXY 7= a oY g L= o)l o = = o 237
Factors Affecting ComMPEtitiVENESS ......vuviiviiieeiiiieeeeee et e e e e eetn e e eebaeeeens 240
TaTo [o ] o Y=Ly F- P 242
[ 0o ¥ Tt a o o USRI 243
ConsSUMPTION AN STOCKS ..vuuiiiiiiieiiiee e et eeea e e e et e e sanans 243
L Lo [P UPPPIN 245
TaTe TN T A YA A U o A U] =N 246
GOVEINMENT PrOZIamS c..ivu ittt et et et et s et et s e e as et s eaasaaneansaenssenees 248
Factors Limiting Export Potential ..........oeviiiiiiiiii e 250

2T oY [To} =4 = 'o o1V UPUPPPPUPR 252

U.S. International Trade Commission | 3



Rice: Global Competitiveness and Impacts on Trade and the U.S. Industry

Chapter7  SoOUth AMEriCa....ccccreienreiireirreirereireceerecereceesessesesosensasensanes 273
SUIMIMIAIY ettt ettt et e et ettt e et e et e et e eaa e et e et e eea e et e eaa e ean e et e eaaereaeeranns 273
REGIONAI OVEIVIBW ...ttt e e e et e e e e e e e e e e e e e eeeaaaneeeeeeeseananns 273
2| SR 277

oY [T n o] o PN 277
ConsumMPHion anNd STOCKS ....uuiiiii e 278
=T L= 279
INAUSTIY STIUCTUIE ... e e e et s e e e e e e ataa e e e e e eeaaaanaeeeeeenes 282
GOVEIrNMENT PrOBIAmMS ..cuuiiiiiii ettt ettt ettt e et e et e et e et e et e eta e etneeenneennnaeenans 285
FActors Of COMPELIEIVENESS....ciiiiiiiiiiee e e e e e e e e e e e aeees 288
U MU BUY . ettt ettt et e e et et et et et et e et e et e et e et aan e aaeataeaunaansasnsatasssneensesnsesnsesnsennesnns 290
o o ¥t a o] o HA PP UPPPUPRPPPPPIN 290
ConNSUMPTION AN STOCKS ...eiiiiiiiiiiee et e e e e e e e e e e eaaa e e e eeeeaeaans 291
L Lo [P UUPPPPPRPPPPPN 291
FaTe [V V) A U ot (U TS UUPPUPR R PURPPN 293
€0 XY= 0 aTa e L= ool e = = o ¢ S 295
Factors Of COMPEETEIVENESS ...uuiiiiiiieeiiii ettt e e e et e e seateesesteeereraeenes 296
P AU AY . et ettt et et et e e et et e e e e e aaaan 298
[ oo [V Tota o o HAR PP URPPN 298
ConSUMPTION AN STOCKS ....eiiiiiiiiiiee e e e e e e e e e e e e eeeaaa e e e e e eeeaanes 299
L1 T LS 299
LYo LU E VAN o ¥ Lot U1 RN 300
LCToXY 7= q oY g L= oYl L o = = o 3P 304
Factors Of CoOmMPEtitIVENESS ......iiiie e e et e e e et e e e et e e e eaaaaaaes 304
211 o] [To} == T'o ] o 1V PP 307

Chapter 8 Effects of Rice Policies and Programs........ccccccevuiieniiniencrennennnes 319
Overview Of KeY FINAINGS ...uuuuieeiiiiiiiiiee et e e e e e e e e e e e aaae e e e eaeeaaes 319
Economic Effects of RiICE POlICIES ......ccevviiiiiei e 320
ANAlYHICAl APPIrOACH ... e e e e e e eeaae 321
Data SOUICES ...ttt ettt et e et e et e et e et e e e e et e et e eenn e ean e eeneeennaes 323
Caveats and LIMItatioNs ......uuuiee it e e e e e et e e e e e e earbaeeeeaeane 324
Model SIMUIRLION RESUILS ......ieii e e e et e e e et e e e eaa e 325

Simulation 1: Removal of India’s EXport Ban.........ccccoevviiiiiiiieiiiiiiieee e 326
Simulation 2: Expansion of Japan’s RiCe@ TRQ .......uuieeieiiiiiiiiiieeeeeeeiiiee e e 329
Simulation 3: Thai EXport Charges......coeeeuuiiiiiiie et eeaaens 331
Simulation 4: Minimum Support Price in Brazil..........ccooveeviiiiiiiieeen e, 333
Simulation 5: Indian and Philippines Government-to-Government Contract................... 335
Simulation 6: Multilateral Removal of Tariffs ........cc.ooiiiiiiirii e, 336
(o To o Y=ol U1 | 1Y 2R 339

211 o] loT=4¢=T'o] o VAR 342
Chapter9 Impact of Foreign Exports on the U.S. Rice Industry.................. 347

4 | www.usitc.gov


www.usitc.gov

Table of Contents

[} dgo o IV ot o] s TP 347
Competition in the U.S. Market ........ oo e 347

F AN 0T o = u [l T o =P 348
Medium and Short Grain RiCE .....uuuuuuiiiiiiiieree e 349
Nonaromatic White LoNg Grain RICE .......uuuuuuiiiiiieiee et 351
Competition in U.S. EXPOrt Markets ......ccoeeeeeiuiuiieeiieiiiiie ettt eeeeees 352
U.S. Competitiven €SS DY REZION .....uuuiiiiiiiiiiiiiee ettt e e e e e e e eeees 356

211 o] [ToT={ =T o] o 1 VAR PP PPPPPPPPPPPPPN 384
Appendix A RequestLetter......cccieiieiiieiiiiiiiiiicccrceireceerecerecereesecannnes 403
Appendix B Federal Register NOtiCe.......cc.cceeevureirerenrerenrecenrecenrecensensnnannnns 407
Appendix C  Hearing Calendar.....ccccvevereeereirreirereerecenrecenrecensacensessnsnnnnns 411
Appendix D  List of Written SUbMISSIONS .....ccceveveieireieireiiireceirecerenreeennnes 415
AppendixE  Economic Model ........ccceiieiieniiniiiniiniieiiiieiineeee. 417
Appendix F  Data for FIGUIES.......cciuiieiieiieiieiieireciecrecrecrecrecrecrecencencencencnns 429

Tables

Table ES.1 Shares of global production, exports, and imports for major producers and exporters,

averages across marketing years 2018/19—2023/24 .........eeeueeiiieeiiie i 16
Table ES.2 Global rice consumption, by region, for marketing years 2018/19-2023/24.............c.......... 20
Table 1.1 Daily per capita calories available for consumption from rice for select countries, 2022 ......... 36
Table 1.2 Selected government policies impacting rice markets..........ccccoeiviiiiiiiniiiii e, 38
Table 2.1 Global rice production volume, by major producing regions, for marketing years 2018/19-
D00 Y b 43
Table 2.2 Global rice production volume, by major producing countries, for marketing years 2018/19—
D00 Y b 44
Table 2.3 Rice harvested area, by region, for marketing years 2018/19-2023/24........cc.c.coeevveerernennnn.. 45
Table 2.4 Global rice consumption, by region, for marketing years 2018/19-2023/24 ..........ccccccvvven.. 48
Table 2.5 Global rice export volumes by country, annually by volume, 2018-23 ...........ccceviiiiiiniinnnnen. 55
Table 2.6 Global rice export values by country, annually by value, 2018-23 ...........cccoviiiiiiiiiiiiieieene, 56
Table 2.7 Global imports of rice, annually by volume, 2018-23 .........c.coiriiiiiiiei e 58
Table 2.8 Global imports of rice, annually by value, 2018-23..........cccoiiiiii i 58
Table 3.1 Costs of production in South Asia: total, labor, and labor share by country, data for most recent
Erowing season available ...........oiu i 71
Table 3.2 Costs of production in the Americas: total, labor, and labor share by country, for latest growing
SEASON AVAIIADIE . .ceeee i e 71
Table 3.3 Costs of production in select Asian countries: total, labor, and labor share by country, for latest
Erowing season available ... e 72
Table 3.4 Selected scores from the World Bank’s Logistics Performance Index for Rice-Producing
COUNTEIES, 2023 1ottt ittt ettt et ettt et ettt et et et ees e eaa s eseneasesesenssesesensasesesenensesesensnnesenenens 76
Table 3.5 Rice-exporting countries’ status as major or minor exporters of various rice types................ 79

U.S. International Trade Commission | 5



Rice: Global Competitiveness and Impacts on Trade and the U.S. Industry

Table 3.6 Export-to-production ratios and coefficient of variation in export levels for rice-exporting

countries, marketing years 2018/19—2023/24 ........ccouuieiruieeiieei et 83
Table 3.7 Market price support and farmgate production value for rice, 2017-22..........cccevvveiveeinennnnns 85
Table 3.8 Competitive factors for profiled exporting CoUNTIIES........cceuveiviiiiiiiiiiie e ee s 86
Table 4.1 United States: rice production, consumption, stocks, and trade, MY 2018/19-2023/24 ......... 92
Table 4.2 United States: exports of rice, by trade partner, 2018-23.........cciiiiiiiiiiiiiiieieeee e, 94
Table 4.3 United States: exports of rice, by trade partner, 2018-23.........ccciiiiiiiiiiiiiiieieeee e, 94
Table 4.4 United States: imports of rice, by trade partner, 2018-23.........cccoiiiiiiiiiiiiiieieeeee e, 96
Table 4.5 United States: imports of rice, by trade partner, 2018-23.........ccciiiiiiiiiiiiiiiieeee e, 96
Table 4.6 United States: rice production, by rice type and state, 2023..........ccooviiiiiiiiiiiieeeeeeens 100
Table 5.1 South Asia: rice production, marketing years 2018/19-2023/24........c.cceeveueeevrieieiieeeinannnn. 118
Table 5.2 South Asia: exports of rice, by major market, 2018-23..........ccciiiiiiiiiiiieeeeeeeeeeas 119
Table 5.3 India: rice production, consumption, stocks, and trade, marketing years 2018/19-2023/24..121
Table 5.4 India: exports of rice, by selected market, 2018-23.........coiriiriiiiiii e 124
Table 5.5 India trade restrictions, September 2022—0ctober 2024 ..........cceevieiiiiiiiiiiieeeeeeeeieeas 139
Table 5.6 Pakistan: rice production, consumption, stocks, and trade for marketing years 2018/19—
2023/24 ..o 145
Table 5.7 Pakistan: exports of rice, by major market, 2018=23..........ccciiriiiiiiiiiiei e 147
Table 5.8 Bangladesh: rice production, consumption, stocks, and trade, marketing years 2018/19-
2023/24 ..o 158
Table 5.9 Bangladesh: imports of rice, by major market, 2018-23.........ccooiiriiiiiiiiiiie e, 160
Table 5.10 Bangladesh: exports of rice, by major market, 2018-23..........ccviriiiiiiiiiiiieeeeeeeas 160
Table 6.1 East Asia and Southeast Asia: rice production, by country, marketing years 2018/19-2023/24
............................................................................................................................................ 192
Table 6.2 East Asia and Southeast Asia: exports of rice, by trade partner, 2018-23.............cceevvenennes 194
Table 6.3 East Asia and Southeast Asia: imports of rice, by trade partner, 2018-23.............cceevvevnnnns 196
Table 6.4 Vietnam: rice production, consumption, stocks, and trade, marketing years 2018/19-2023/24
............................................................................................................................................ 199
Table 6.5 Vietnam: imports of rice, by trade partner, 2018—-22 ..........ccoeviiiiiiiiiiiii e 200
Table 6.6 Vietnam: imports of rice, by trade partner, 2018-22..........ccoeviiiiiiiiiiiii e 201
Table 6.7 Vietnam: exports of rice, by trade partner, 2018—22...........ccoeiiiiiiiiiiiiiiiiee e, 201
Table 6.8 Vietnam: exports of rice, by trade partner, 2018—22...........ccoeviiriiiiiiiiiiii e, 202
Table 6.9 Thailand: rice production, consumption, stocks, and trade, marketing years 2018/19-2023/24
............................................................................................................................................ 215
Table 6.10 Thailand: exports of rice, by trade partner, 2018—-23.........ccccviiriiiiiiiiii e, 218
Table 6.11 Thailand: exports of rice, by trade partner, 2018—-23.........ccoeviiiiiriiiiiiiie e, 218
Table 6.12 China: rice production, consumption, stocks, and trade, marketing years 2018/19-2023/24
............................................................................................................................................ 229
Table 6.13 China: imports of rice, by trade partner, 2018-23.........cciiiiiiiiiii e 231
Table 6.14 China: imports of rice, by trade partner, 2018-23.........cciiriiiiiiiii e 232
Table 6.15 China: exports of rice, by trade partner, 2018-23 ..........ccoeiiiriiiiiiiiiieeee e, 233
Table 6.16 China: exports of rice, by trade partner, 2018-23 ..........coeiiiiiiiiiii e, 233
Table 6.17 Indonesia: rice production, consumption, stocks, and trade, marketing years 2018/19—
2023/24 ..o e 243

6 | www.usitc.gov


www.usitc.gov

Table of Contents

Table 6.18 Indonesia: imports of rice, by trade partner, 2018-23.........cccoeviiiiiiiieiiieieecee e, 245
Table 6.19 Indonesia: imports of rice, by trade partner, 2018—-23.........ccceiiiiiiiiiiiiiieieeceeee e, 246
Table 7.1 South America: rice production, marketing years 2018/19-2023/24 .........cccccvvvevvrneeennnnnnn. 274
Table 7.2 South America: exports of rice, by country, 2018—-23 ........ccoeiriiiiiiiiiiieeeeeee e, 275
Table 7.3 Brazil: rice production, consumption, stocks, and trade, marketing years 2018/19-2023/24. 278
Table 7.4 Brazil: exports of rice, by major destination, 2018-23 ..........c.ccoiiiiiiiiiiiiii e 279
Table 7.5 Brazil: exports of rice, by major destination, 2018-23 ..........c.ccoiiiiiiiiiiiii e 280
Table 7.6 Brazil: imports of rice, by major source, 2018-23 .........cooiriiiiiiiiii e 281
Table 7.7 Brazil: imports of rice, by major source, 2018-23 ..o 282
Table 7.8 Uruguay: production, consumption, stocks, and trade, for marketing years 2018/19-2023/24

............................................................................................................................................ 291
Table 7.9 Uruguay: exports of rice, by destination market, 2018-23 ..........cccooiiiiiiiiiiiiieeeeees 292
Table 7.10 Uruguay: exports of rice, by destination market, 2018-23 ...........ccooiiiiiiiiiiiiiieeeeeeeeas 293
Table 7.11 Paraguay: rice production, consumption, stocks, and trade, marketing years 2018/19-2023/24
............................................................................................................................................ 299
Table 7.12 Paraguay: exports of rice, by major market, 2018-23........ccceiiiiiiiiiiieiieec e, 300
Table 7.13 Paraguay: exports of rice, by major market, 2018-23........ccceiiiiiiiiiiieii e, 300
Table 8.1 Individual countries included in the rice model ...........oovviiiiiiiii e, 322
Table 8.2 Overview of modeling SIMUIGtiONS .........couiiiiiiiiii e 325
Table 8.3 Estimated percentage change effects of removing India's export ban, United States, 2023 ... 328
Table 8.4 Estimated percentage change effects of removing India’s export ban, by country, 2023 ....... 328
Table 8.5 Estimated percentage change effects of increasing Japan tariff-rate quota, United States, 2023
............................................................................................................................................ 330

Table 8.6 Estimated percentage change effects of increasing Japan tariff-rate quota, by country, 2023 330
Table 8.7 Estimated percentage change effects of Thailand’s export charges, United States, 2023....... 332

Table 8.8 Estimated percentage change effects of Thailand’s export charges, by country, 2023 ........... 333
Table 8.9 Estimated percentage change effects of Brazil’'s minimum support price, United States, 2023
............................................................................................................................................ 334
Table 8.10 Estimated percentage change effects of Brazil’'s minimum support price, Latin American

(oo Ul 10 (ST 1A TP 335
Table 8.11 Estimated percentage change effects of eliminating tariffs on rice, United States, 2023...... 337
Table 8.12 Estimated percentage change effects of eliminating tariffs on rice, by country, 2023.......... 338
Table 9.1 United States: imports of white long grain jasmine rice, by trade partner, 2021-23............. 349
Table 9.2 United States: imports of white long grain basmati rice, by trade partner, 2021-23............. 349
Table 9.3 United States: imports of white medium grain rice, by trade partner, 2018-23 .................. 351
Table 9.4 United States: imports of white short grain rice, by trade partner, 2018-23....................... 351
Table 9.5 United States: imports of nonaromatic white long grain rice, by trade partner, 2021-23...... 352
Table 9.6 United States: rice exports, by type, 2018—-23 .......ccuiiiiiiiiiii e 353
Table 9.7 United States: paddy rice exports, by trade partner, 2018-23.........ccoeoviiviiiiiiiiiieeeeeen, 354
Table 9.8 United States: long grain rice exports, by trade partner, 2018-23........c..ccovviviiiiiineinnennnnnn. 355
Table 9.9 United States: medium grain rice exports, by trade partner, 2018-23............ccceevvviineennnnnn. 356
Table 9.10 Mexico: total rice imports, by trade partner, 2018-23........cccoiiiiiiiiiiiiii e 358
Table 9.11 Mexico: imports of paddy rice, by trade partner, 2018—-23........ccccoviiiiiiiiiieiieiieeieeeen, 358
Table 9.12 Mexico: imports of milled rice, by trade partner, 2018-23..........ccceiiiiiiiiiiiieiiieeeeeeeen, 359

U.S. International Trade Commission | 7



Rice: Global Competitiveness and Impacts on Trade and the U.S. Industry

Table 9.13 Mexico: changes to most-favored-nation tariffs and other trade measures on rice imports,

20082022 .. ittt ettt ettt a e e ettt et et aa e aan s 361
Table 9.14 Costa Rica: total rice imports, by trade partner, 2018-23.........ccoeiiiiiiiiiiiiii e 363
Table 9.15 Costa Rica: paddy rice imports, by trade partner, 2018-23.........cccoeiiiiiiiiiiiiiieeeeeas 364
Table 9.16 United States: total rice exports to Central America, by trade partner, 2018-23................ 365
Table 9.17 United States: total rice exports to Central America, by trade partner and value, 2018-23 . 365
Table 9.18 Haiti: total rice imports, by trade partner and volume 2018-23...........ccceeiiiiiiiiiiiiniinennnn. 367
Table 9.19 Canada: total rice imports, by trade partner and volume 2018-23...........cceeviiiniinnennnnnn. 368
Table 9.20 Japan: rice imports, by trade partner and type, 2018-23.........ccooiiiiiiiiiiiiiiieieeeie e, 370
Table 9.21 South Korea: total rice imports, by trade partner, 2018 —23..........ccciiiiiiiiiiiiiiiieieeeans 373
Table 9.22 South Korea: country-specific qUOLAS.........iiniiiiiic e 374
Table E.1 List of countries included inthe rice model .........coooiiiiiiiiiiii e 418
Table E.2 Harmonized Commodity Description and Coding System (HS) codes and descriptions for rice 421
Table E.3 Aromatic share of production data............coouiiniiiiiiii e 422
Table E.4 Producer price of rice data.......cc.viiuiiiiii e 423
Table E.5 Sources and year of most recent cost shares of production data..........cccceevviiiieineinnennn.e. 424
Table E.6 ElastiCity @StimMates. . ..iuu i e e e e e e e e e e e e e e e e e 424

Table F.1 Food and Agriculture Organization of the United Nations (FAO) rice prices indexes, 2018-24.430
Table F.2 Share of global milled rice production volume, by region, average for marketing years 2018/19-

2023/24 ..o e e e e e et e et e et e e et e ettt a ettt at e ataaarans 432
Table F.3 Share of global milled rice consumption volume, by region, average for marketing years
2008/19-2023/24 ... .o e e e e et a ettt at e aaan 432
Table F.4 Rice yields, selected countries, average 2018/19—2023/24 .......covneeuieeniieiiieeieeiieeeeeennn 433
Table F.5 Per capita consumption by region, average for marketing years 2018/19 and 2023/24......... 433
Table F.6 Share daily per capita calories available for consumption from rice, by region, average 2018-22
............................................................................................................................................ 434
Table F.7 Rice ending stocks, by region, for marketing years 2018/19-2023/24..........ccccccvvevvuneeennnnnn. 434
Table F.8 Major global rice trade flows, marketing year 2023..........ccuuiiieiiiiiiieiieeiieeieeeeeeee e eaeean 435
Table F.9 Regional share of global rice exports in marketing years 2018/19 and 2023/24 ................... 435
Table F.10 Regional share of global rice imports in marketing years 2018/19 and 2023/24................. 436
Table F.11 Prices of crude oil and Urea, 2018—24..........ouiiniuiiniiieiieiee et e e neanes 437
Table F.12 United States: Exports of rice, by type, 2018-23 ........couiiniinii e 437
Table F.13 United States: imports of rice, by type, 202123 ........ccciiiiii e 438
Table F.14 India: exports of rice, by type and form, 2018-23 ..........cciiiiniiii e 438
Table F.15 India: exports of rice, by type and form with noted export restrictions, January 2022—July 2024
............................................................................................................................................ 439
Table F.16 India: rice production by state, five-year average, marketing years 2017/18-2021/22......... 440
Table F.17 Public stock procurement, distribution, ending stocks, and share of procurement to total rice
production, marketing years 2016/17—2022/23........ccoueiiuieiieeiee e 440
Table F.18 Pakistan: rice production by province, 2022-23 .........couiiiiiiiiiiiiee e ee e eaeeaes 441
Table F.19 Bangladesh: rice production by division, marketing year 2022/23..........ccocvevveeineeinneennnnn. 441
Table F.20 Vietnam: rice production by province, 2023 ........ccuiiiniiiiiiiie e 441
Table F.21 Thailand: rice production by province, 2023 ........ccuiiiniiiiiiiiei e 443
Table F.22 China: rice production by province, 2022 ........ccuveiuiiiiiiieeieei e e e e e e e eeeans 445

8 | www.usitc.gov


www.usitc.gov

Table of Contents

Table F.23 Indonesia: rice production by province, 2024 .........ooviiiiiiiiiiiieie e 446
Table F.24 Major export flows from top exporters in South America, 2023..........cccceoveiiiiieiiieiinennnnnn. 447
Table F.25 Brazil: rice production by state, marketing year 2022/23..........cccooviviiiiiiiiieiiiieeieeeieee, 447
Table F.26 Uruguay: rice production zones, marketing year 2022/23.........cccccvueeiiiiieiiieeiiieeiiieeiineeenn. 448
Table F.27 Paraguay: rice production by department, marketing year 2022/23.........ccccccoevvevneevnnnnnnn. 448
Table F.28 United States: rice exports, by trade partnersand type, 2023 ..........ccooviviiiiiiiiiieieeieennns 449
Figures

Figure ES.1 FAO rice price iNdeXes, 2018—24 .........cuniiiiiiiieiee e e e et e et e et e et e e aaanas 18
Figure 1.1 Simplified commercial rice production ProCess.........ceuiiiiiiiiiiiiiie e 34
Figure 2.1 Share of global milled rice production volume, by region, average for marketing years
2008/19-2023/24 ... e e e e e et e e et e e et eaat e aaa e 42
Figure 2.2 Share of global milled rice consumption volume, by region, average for marketing years
2008/19-2023/24 ... e e e et a e et aat e aa e aaaaaa. 42
Figure 2.3 Rice yields, selected countries, average for marketing years 2018/19-2023/24 ................... 46
Figure 2.4 Per capita consumption by region, average for marketing years 2018/19 and 2023/24 ......... 48
Figure 2.5 Share of daily per capita calories available for consumption from rice, by region, average
0 50
Figure 2.6 Rice ending stocks, by region, for marketing years 2018/19-2023/24............cccocvveveeueeeennnnn. 51
Figure 2.7 Major global rice trade flows, 2023 ........coiiiiiiiieec e e e e e 54
Figure 2.8 Regional share of global rice exports in marketing years 2018/19 and 2023/24 ................... 57
Figure 2.9 Regional share of global rice imports in marketing years 2018/19 and 2023/24 ................... 59
Figure 2.10 Food and Agriculture Organization of the United Nations (FAO) rice prices indexes, 2018-24.
.............................................................................................................................................. 61
Figure 3.1 Competitive factors in agricultural markets..........ccooiiiiiiiiii e 69
Figure 3.2 Prices of crude oil and urea, 201824 ...........eiuiiiniiiieiii e e e e 74
Figure 4.1 United States: exports of rice, by type, 2018-23 ........ccoviiiiiiiiiiiee e 95
Figure 4.2 United States: imports of rice, by type, 2021-23........ccoiiiiiiiiiiiieie e 97
Figure 4.3 United States: rice production for selected states, by county, 2023 ...........ccccveiiiiniiinnennnnn. 99
Figure 5.1 India: total exports of rice, by type and form, 2018-23 .........cccceeiiiiiiiiiiiiiiiec e, 126
Figure 5.2 India: exports of rice, by type and form, and noted export restrictions January 2022—October
2024 et e e e e et e ah et e e et e et et et e et ah et et e et e ah et et 127
Figure 5.3 India: rice production by state, five-year average, marketing years 2017/18-2021/22 ........ 130
Figure 5.4 Public stock procurement, distribution, ending stocks, and share of procurement to total rice
production, marketing years 2016/17—22/23 ......coouieieiieiiieeeie e 136
Figure 5.5 Pakistan: rice production by province, marketing year 2022/23..........cccovveeieieeiieeiennennnn.. 149
Figure 5.6 Bangladesh: rice production by division, marketing year 2022/23...........ccoeevveeiieeiennennnn.. 161
Figure 6.1 Vietnam: rice production by province, 2023 ........coiiiiiiiiii e 204
Figure 7.1 Major export flows from top exporters in South America, 2023........cccceiiiiiiiiiieiiiiieieanen, 276
Figure 7.2 Brazil: rice production by state, marketing year 2024/25.........ccccouveeieiiiieieeiiiieiieeiineeenne, 283
Figure 7.3 Uruguay: rice production zones, marketing year 2022/23.........cccoueeiieeieeeiiieeiiieeeeeenenne 294
Figure 7.4 Paraguayan rice-planted area, marketing year 2023/24........c..oeeeueeieeiiiieeiieeiiieeieeeenne, 302

U.S. International Trade Commission | 9



Rice: Global Competitiveness and Impacts on Trade and the U.S. Industry

Figure 9.1 U.S. exports to major markets by rice type, 2023 ........

Boxes

Box 5.1 Geographical Indication for Basmati Rice.......................

Box 6.1 Markets for Hom Mali and Pathum Thani 1 Rice Varieties

10 | www.usitc.gov


www.usitc.gov

Abbreviations and Acronyms

Abbreviations and Acronyms

Term
ACA
ADB
AMIS
AMS
APEDA

API
APMC
APTERR
ARC

ARSA
ASEAN
AUV

AWD
BAIDP
BBC

BBS

BIS

BPNT
BRRI
CACP
CAFTA-DR
CAPARROZ
CCC
Census
CIAT

CIPS

CNA
COFCO
Commission
CONAB

COVID-19

CPEC
CPTPP
csa
Ccv
USITC

DataWeb/Census

DFPD
DGFT

DOF

EBA

EC
EMBRAPA
ERS

Definition

Asociacion Cultivadores de Arroz [Rice Growers Association] (Uruguay)

Asian Development Bank

Agriculture Information Management System

aggregate measurement of support

Agricultural and Processed Food Products Export Development Authority (government of
India)

Agriculture Policy Institute (government of Pakistan)

Agricultural Produce Market Committee (government of India)

ASEAN Plus Three Emergency Rice Reserve

Agriculture Risk Coverage (U.S. Department of Agriculture)

Asian Rural Sociology Association

Association of Southeast Asian Nations

average unit value

alternate wetting and drying

Bangladesh Agricultural Infrastructure Development Program

British Broadcasting Corporation

Bangladesh Bureau of Statistics

Bank for International Settlements

Non-Cash Food Assistance (government of Indonesia)

Bangladesh Rice Research Institute

Commission for Agricultural Costs and Prices (government of India)

Central America-Dominican Republic Free Trade Agreement

Paraguayan Chamber of Rice Industries

Commodity Credit Corporation (U.S. Department of Agriculture)

U.S. Census Bureau

International Center for Tropical Agriculture

Center for Indonesian Policy Studies

Brazilian Confederation of Agriculture and Livestock

China Oil and Foodstuffs Corporation

U.S. International Trade Commission

Companhia Nacional de Abastecimento [National Food Supply Company] (government of
Brazil, Ministry of Agriculture)

coronavirus disease 2019, caused by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2)

China-Pakistan Economic Corridor

Comprehensive and Progressive Agreement for Trans-Pacific Partnership
country-specific quota

coefficient of variation

U.S. International Trade Commission Interactive Tariff and Trade DataWeb/U.S. Census
Bureau

Department of Food and Public Distribution (government of India)

Director General of Foreign Trade (government of India)

Diario Oficial de la Federacion [Official Gazette of the Federation] (government of Mexico)
Everything but Arms

European Commission

Brazilian Agricultural Research Corporation

Economic Research Service (U.S. Department of Agriculture)
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Term
ESD

EU
FAO
FAS
FCI
FFTC
FMD
FPMA
FPO
FSA
GDP
GFAIR
Gl
GMA
GTA
GTAS
ha

Harmonized System

or HS
IBEF
IGC
1P
IMF
IMO
INIA

IRGA

IRRI
ITA
Jones Act

kcal

kg

LPI

MA
MAFF
MAFW
MAG
MAP
MCI
MEP
MERCOSUR
MFN
mmbtu
MMT
MNFSR
MoF
MPS
MSP

Definition

Economics and Statistics Division (government of India, Ministry of Agriculture and Farmers
Welfare)

European Union

Food and Agriculture Organization of the United Nations

Foreign Agricultural Service (USDA)

Food Corporation of India

Food and Fertilizer Technology Center for the Asian and Pacific Region
Foreign Market Development

Food Price Monitoring and Analysis

farmer producer organization

Farm Service Agency (USDA)

gross domestic product

Global Forum on Agricultural Research and Innovation

geographical indication

Gremial de Molinos Arroceros [Rice Millers’ Association] (Uruguay)
Global Trade Atlas

Global Trade Analytics Suite

hectare

Harmonized Commodity Description and Coding System

India Brand Equity Foundation

International Grains Council

Irrigation Improvement Program (government of Indonesia)

International Monetary Fund

International Maritime Organization (UN)

Instituto Nacional de Investigacion Agropecuaria [National Agricultural Research Institute]
(Uruguay)

O Instituto Rio Grandense do Arroz [Rio Grande do Sul Rice Institute] (government of
theState of Rio Grande do Sul, Brazil)

International Rice Research Institute

International Trade Administration (U.S. Department of Commerce)

U.S. Jones Shipping Act of 1920; section 27 of the Merchant Marine Actof 1920 (Pub. L. No.
66-261)

kilocalories

kilogram

Logistics Performance Index (World Bank)

Minimum Access (government of Japan)

Ministry of Agriculture, Forestry and Fisheries (government of Japan)
Ministry of Agriculture and Farmers Welfare (government of India)
Ministry of Agriculture and Livestock (government of Paraguay)

Market Access Program (U.S. Department of Agriculture)

Ministry of Commerce and Industry (government of India)

minimum export price

Mercado Comun del Sur (Southern Common Market)

most-favored nation

metric million British thermal units

million metric tons

Ministry of National Food Security and Research (government of Pakistan)
Ministry of Finance (government of Pakistan)

market price support

minimum support price
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Term Definition

mt metric tons

My marketing year(s)

NAFTA North American Free Trade Agreement

NASS National Agricultural Statistical Service (U.S. Department of Agriculture)

NDRC National Development and Reform Commission (government of China)

NFSA National Food Security Act (government of India)

NFSM National Food Security Mission (government of India)

NRDC Natural Resources Defense Council (U.S. nonprofit)

OAS Organization of American States

OECD Organisation for Economic Co-operation and Development

OMA Ordinary Market Access (government of Japan)

PACIC Paquete contra la inflacién la carestia [The Package Against Inflation and Expenditure]
(government of Mexico)

PDS Public Distribution System (government of India and government of Iraq)

PE partial equilibrium

PEP Program for Product Flow (government of Brazil)

PEPRO Equalizing Premium Paid to Rural Producers (government of Brazil)

PERI Punjab Economic Research Institute (India)

PFDS Public Food Distribution System (government of Bangladesh)

PGI protected geographical indication

PIB Press Information Bureau (government of India)

PLC Price Loss Coverage (USDA)

PRRI Philippine Rice Research Institute

PSD Production, Supply and Distribution (USDA)

PSE Producer Support Estimate (OECD)

PSH public stockholding

RAPP Regional Agricultural Promotion Program (USDA)

REAP Rice Exporters Association of Pakistan

RECP Rice Export Corporation of Pakistan

RMB Chinese renminbi (currency)

SAGR State Administration of Grain and Reserves (government of China)

SBS simultaneous buy and sell (government of Japan)

SEGALMEX Seguridad Alimentaria Mexicana [Food Security Agency] (government of Mexico)

SICE Foreign Trade Information System (Organization of American States)

SID Statistics and Information Division (government of Bangladesh, Bureau of Statistics)

Sinograin China Grain Reserves Group Ltd. Company

SOE state-owned enterprise

SPS sanitary and phytosanitary

SSA sub-Saharan Africa

STE state trading enterprise

TPDS Targeted Public Distribution System (government of India)

TRAINS Trade Analysis Information System (United Nations)

TRIPS Trade-Related Aspects of Intellectual Property Rights (WTO agreement)

TRQ tariff-rate quota

UN United Nations

UNCTAD United Nations Conference on Trade and Development

USA Rice USA Rice Federation

USAID U.S. Agency for International Development

usD U.S. dollar

USDA U.S. Department of Agriculture

USITC U.S. International Trade Commission
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Term Definition

USMCA United States-Mexico-Canada Agreement
USPTO U.S. Patent and Trademark Office

USRPA U.S. Rice Producers Association

USTR Office of the U.S. Trade Representative
VND Vietnamese dong (currency)

WFP World Food Programme (United Nations)
WIPO World Intellectual Property Organization
WITS World Integrated Trade Solution

WTO World Trade Organization
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Executive Summary

In a letter dated February 5, 2024, the House Committee on Ways and Means (Committee) asked the
U.S. International Trade Commission (USITC or Commission) to investigate and produce a report that
examines the global competitiveness of the U.S. rice industry. As requested by the letter, this report
updates a similar 2015 Commission report on the rice industry. The Committee requested updates on
recent developments in the rice industries of the United States and other major global producing and
exporting countries, including Bangladesh, Brazil, China, India, Indonesia, Pakistan, Paraguay, Thailand,
Uruguay, and Vietnam; information on recent trade in the global market for rice; a comparison of
competitive strengths and weaknesses of the rice industry in the United States and other major
exporting countries; a qualitative and quantitative assessment of the impact of government policies on
the U.S. rice industry and food security; and an overview of the impact of exports from the
aforementioned countries on the U.S. rice industry in the United States and export markets.

Scope and Approach

This report covers the rice industries in the United States and other major rice-producing and -exporting
countries between 2018 and 2023. The Commission prepared its report using data and information from
numerous sources, including trade and production data; relevant literature and reports; and interviews
with officials representing industries, governments, academia, international organizations,
nongovernmental organizations, and other sources. The Commission held a public hearing on April 30,
2024, and solicited comments from the public. Commission staff also conducted fieldwork in India,
Thailand, Vietnam, Arkansas, California, and Louisiana.

This report uses both Harmonized Commodity Description and Coding System (HS) and industry
classifications when discussing rice production, consumption, and trade. Rice is classified under the HS 4-
digit heading 1006. Rice is further classified at the 6-digit level as rice in the husk (paddy or rough),
brown rice, semi- or wholly milled rice, and broken rice. Some countries, including the United States,
have additional tariff classifications for parboiled rice, which is prepared by placing milled rice in hot
water and heating it further (generally by steaming), then drying it again. The rice industry further
classifies rice by grain length (long, medium, and short), by quality (e.g., grade), and by variety. Industry
terms to describe rice by variety include differentiation of the two main subspecies groups, indica
(typically long grain varieties) and japonica (typically medium and short grain varieties), as well as of rice
varieties cultivated for special characteristics such as aromatic and glutinous rice. Most aromatic rice—
including the two most common aromatic varieties, jasmine and basmati—is long grain rice. In keeping
with common practice in the industry, this report treats aromatic rice separately because of its unique
qualities and the price premiums it commands.
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Main Findings

A Small Share of Rice Production Is Traded
Internationally

Although rice is one of the most widely planted crops, less than 10 percent of global rice production was
traded between 2018 and 2023. Some countries contributed a small share of global production but a
larger share of global exports. For example, the United States accounted for 1 percent of global
production but accounted for 5 percent of global exports. Conversely, some countries produced a much
larger global share of rice than they export. China, for example, contributed 29 percent of global
production but only accounted for 4 percent of global exports (table ES.1). Rice exports were generally
concentrated among a small number of countries, and imports were much more diversified. India
accounted for the largest single-country share of global exports. The largest exporting region was
Southeast Asia, led by exports from Thailand and Vietnam. The largest importing region was West Africa.
The largest single-country importers included China, Indonesia, and the Philippines. Most of the rice
traded globally was milled, long grain rice.

Table ES.1 Shares of global production, exports, and imports for major producers and exporters,
averages across marketing years 2018/19-2023/24

In percent, by marketing year.

Country Share of global production (%) Share of global exports (%) Share of global imports (%)
China 28.9 4.2 7.3
India 249 32.2 0.0
Bangladesh 7.0 0.0 1.5
Indonesia 6.7 0.0 3.4
Vietnam 53 14.0 4.4
Thailand 3.8 14.8 0.3
Pakistan 1.6 8.8 0.0
Brazil 14 2.1 1.8
United States 1.3 5.4 24
Uruguay 0.2 1.7 0.0
Paraguay 0.2 1.5 0.0
All others 18.7 153 79.0
Total 100.0 100.0 100.0

Source: USDA, FAS, PSD Online database, accessed January 2,2025.

Many Governments Intervened in the Rice Industry
to Promote Domestic Production and Food Security

Government intervention in rice production and trade is common because of the role rice plays in food
security in many countries.! Rice is a primary staple food for more than half the world’s population,

1 According to the U.S. Department of Agriculture (USDA), Economic Research Service (ERS), food security involves
many dimensions, including food availability, access, usage, and stability. This report adopts a measure of food
security from the USDA ERS: the food gap. The food or calorie gap describes the shortfall between a nutritional
target of 2,100 kilocalories (Kcal) per day and estimates of per capita food available.
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primarily in Africa and Asia, where it is economically and culturally significant. Thus, many governments
consider self-sufficient rice production critical to food security. Policies to promote self-sufficient rice
production include limiting rice trade, supporting producer prices, offering input subsidies, and
managing public stocks. Some countries offset producer support with consumer subsidies. Although
producer support policies may encourage domestic production, they often come with unintended
consequences. For example, input subsidies can lead to overuse of water and agrochemicals, which can
have environmental costs like soil and groundwater depletion. Additionally, the goal of self-sufficiency
sometimes conflicts with the goal of lowering consumer prices for rice, which would often be consistent
with reducing barriers to imports or releasing public stocks in the domestic market.

The Commission’s economic modeling simulations estimate the effects of government policies on food
security. For example, the Commission’s simulations show that removing India’s export ban would
reduce food security in India because some rice would be exported instead of supplying the domestic
market. The same simulations show that the removal of India’s export ban would improve Vietnam'’s
food security, because some of Vietnam's rice exports would be diverted to its domestic market after
India’s exporters reenter Vietnam’s market. Similarly, simulated export charges on Thai rice would
improve food security in Thailand but reduce food security in major importing countries.

The Commission’s economic modeling simulations also show that the liberalization of imports would
have a positive effect on food security in certain net importing countries by increasing rice imports and
overall supply available for consumption in these countries and decreasing the average calorie gap.
However, the same simulations show that consumer prices would rise slightly for certain net exporting
countries because rice originally destined for the domestic market would be exported, thus reducing the
exporting country’s available supply and food security. For example, expanding Vietnam'’s exports would
have a small, adverse effect on food security in Vietnam because less rice would be available in
Vietnam’s domestic market.

Major Fluctuations in Global Rice Prices Occurred
Between 2018 and 2023

Between 2018 and 2023, global events inside and outside the rice sector caused sharp changes in rice
prices. Prices were volatile during this period for several reasons, including disruptions to rice availability
on the global market, government intervention in major producing and consuming countries, and
exchange rate fluctuations (figure ES.1). In 2020, the COVID-19 pandemic caused rice prices to spike
because of temporary export restrictions and stockpiling, as well as shipment and logistics disruptions.
Prices fell in 2021 in response to lower demand, currency movements, and weather patterns that year
but rose in 2022 and 2023 as demand increased. Export restrictions in India in 2022 and 2023 also
caused global rice price volatility, most notably in 2023 following India’s ban on exports of non-basmati
rice.
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Figure ES.1 FAO rice price indexes, 2018-24

Priceindex (2014-16) = 100. Underlying data for this figure can be found in appendix F, table F.1.
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Source: FAO, “FAO Rice Price Update,” accessed September 5, 2024.
Note: The All-FAO Rice Price Indexis based on 21 rice export price quotations.

Rice production costs and shipping costs also fluctuated between 2018 and 2023 because of global
disruptions that affected many industries, which, in turn, affected rice prices. The COVID-19 pandemic
and the Russian invasion of Ukraine caused large swings in fertilizer and energy prices and disrupted key
shipping routes. These disruptions increased production costs and prompted nonfarm costs, such as
transport for bulk shipments, to fluctuate. These cost fluctuations contributed to volatile rice prices
between 2018 and 2023.

Climate- and Weather-Related Disruptions Have
Strong Effects on Rice Production

Between 2018 and 2023, global rice production fluctuated because of temperature swings, droughts,
and floods. Generally, rice is cultivated in low-lying areas that have poor drainage and are prone to
flooding, often near coastlines or major waterways. Although these areas are well suited for rice
production, they are particularly exposed to the effects of weather-related disasters and longer-term
changes in the climate that increase the frequency of such disasters. In addition, much of the world’s rice
production is rainfed and highly dependent on monsoons and other seasonal rains. Therefore, extreme
weather events can have large effects on the global rice supply. For example, in 2022, delayed monsoons
and high heat in India led to delayed planting and a 13 percent reduction in the area under rice
production. In areas where rice production isirrigated, production was more stable, although droughts
have stressed water supply and subsequently raised irrigation costs. Rising sea levels have caused
saltwater intrusion in Bangladesh, Vietnam, and other major producing countries.
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Floods, erratic rainfall, extreme weather events, and saltwater intrusion are expected to worsen in the
future because of climate change, leading some rice-producing countries to focus on adaptation
strategies. The public and private sectors in many producing countries have mobilized to develop rice
varieties and implement production practices that are more tolerant of climate-related stress. For
example, researchersin Vietham are developing saltwater-tolerant rice varieties, and some Indian states
are encouraging planting methods that use less water. In other areas, however, rice production has been
abandoned altogether in favor of more climate-tolerant crops, such as fruit trees and aquaculture.

Production Costs Vary Widely Among Major Rice-
Producing Countries

Differences in production costs across countries affect the competitiveness of major rice producers.
Generally, India, Pakistan, and Vietnam have some of the lowest production costs; the United States,
Brazil, China, and Indonesia have some of the highest. Major producers with low production costs can
offer lower prices, which makes their exports more competitive. Producers with high production costs
often cannot compete in price-sensitive markets absent other advantages such as product differentiation
or tariff preferences.

Farm size also affects the cost structure and productivity of rice producers. In South Asia and Southeast
Asia, rice farms are smaller and more labor intensive than in other regions. These small farms lack the
economies of scale to justify capital investments, which limits their degree of mechanization and, by
extension, their productivity. Despite some efforts to overcome scale challenges, such as equipment
rental services, yields tend to be lower on small farms in areas where rice is traditionally grown.

In the United States and South America, farms are larger and more capital intensive. In these regions,
wages are higher than in South Asia and Southeast Asia, but the labor share of production costs is low
because of the widespread use of machinery and more efficient farming practices. The widespread use
of mechanization, efficient production practices, and advanced production technology in these regions
increase rice yields. Higher yields across large farms lower per-unit production costs.

Rice Consumption Patterns Are Changing

World rice consumption has been rising as a result of population growth in Africa and Asia (table ES.2).
Despite aggregate consumption growth, per capita consumption is on the decline. In Asia, per capita rice
consumption has been declining because of rising incomes and urbanization, which are causing
consumers to shift their diets away from rice and toward proteins and wheat-based products. At the
same time, in many high-income markets such as the United States, higher-value aromatic rice has been
rising as a share of overall rice consumption. Immigration, changes in consumer tastes, and income
growth are driving this shift in high-income markets.
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Table ES.2 Global rice consumption, by region, for marketing years 2018/19-2023/24

In millions of metric tons, by marketing year.

Region 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24
South Asia 145.7 149.3 149.8 159.2 163.9 166.2
East Asia 158.9 161.0 165.4 171.4 169.9 163.4
Southeast Asia 102.9 103.7 104.1 104.7 106.1 106.8
Sub-Saharan Africa 33.6 33.9 345 36.2 38.2 38.0
South America 14.9 14.7 15.0 149 14.8 15.1
Middle East 9.2 9.4 9.2 9.6 9.8 10.2
North America 5.9 6.0 6.2 6.2 6.0 6.4
North Africa 4.6 4.6 4.6 4.4 4.3 4.6
European Union 3.2 34 34 3.5 3.3 3.3
All other 6.1 6.1 6.1 6.1 6.1 6.2

Total 485.1 492.1 498.4 516.2 5224 520.2

Source: USDA, FAS, PSD Online database, accessed December 28, 2024.

Increased consumption of aromatic rice has led to growing exports of basmati rice from India and
jasmine rice from Thailand. Producers in Pakistan and Vietnam have also expanded their production of
aromatic rice varieties in response to this trend, although these countries are less established as
aromatic rice producers. Because aromatic rice generally commands higher prices than nonaromatic
varieties, the expansion of aromatic rice production has the potential to raise producers’ income.
Aromatic rice production, however, generally has lower yields, which limits the ability of high-cost
producers to profitably grow aromatic rice.

Other Countries’ Import Policies Can Impact the
Export Competitiveness of the U.S. Rice Industry

Tariff-free access to certain U.S. export markets supports the competitiveness of U.S. rice. For example,
U.S. rice exporters have tariff-free access to Mexico—the largest U.S. rice export market—through the
U.S.-Mexico-Canada Agreement (USMCA), and prior to that the North American Free Trade Agreement.
The value of these tariff preferences can erode if rice imports from other countries begin to receive
similar tariff preferences to U.S. rice. This happened in some Western Hemisphere markets during
2018-23. For example, in Mexico, unilateral elimination of tariffs on imports from other sources caused
the United States to lose some of its market share, primarily to Brazil. In East Asia, U.S. market access is
subject to import regimes like tariff-rate quotas (TRQs) and country-specific quota allocations whose
administration can affect U.S. competitiveness in these markets vis-a-vis other import suppliers.

According to the Commission’s economic modeling simulations, greater market access would increase
U.S. rice exports. Simulations show that the removal of all import tariffs would have a net positive effect
on U.S. rice production and exports and would cause U.S. exports to rise more than 40 percent from
their baseline level in 2023. The Commission’s economic modeling simulations of unilateral policies also
show potential gains to U.S. rice exports from greater market access. Of the four unilateral policies
modeled, an increase in Japan’s TRQ for rice imports would cause the largest increase in U.S. rice
exports. With a higher in-quota volume of imports under the TRQ, average revenue and profit for the
U.S. rice industry would increase slightly. Gains would likely be higher for California’s rice industry, which
is the only region of the United States that exports to Japan.
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Country-Specific Findings
United States

The United States accounts for approximately 1 percent of global rice production but approximately 5
percent of exports, owing to limited domestic consumption. Rice production in the United States can be
broadly grouped into two regions: the South and California. The South contributes over 80 percent of
rice production, mainly long grain rice. Most of California’s production is of higher value medium grain
and short grain rice. Although production practices differ between regions, production across the
country occurs on large, advanced, irrigated farms. U.S. government support for the rice industry is
limited and consists of support programs that provide farmers with risk management tools to mitigate
losses during periods of low yields or low prices, natural resources conservation, export promotion, and
purchases that make up international food aid.

Paddy rice was the largest category of U.S. rice exports during 2018-23, accounting for 43 percent of
total exports by volume. Most of those exports go to Mexico and Central America. White long grain rice
and white medium grain rice totaled 24 percent and 18 percent of exports, respectively, during this
period. The top export markets for U.S. white long grain rice over this period were Haiti, Irag, Canada,
Mexico, and the Dominican Republic; the top export markets for U.S. white medium grain rice were
Japan, Jordan, Canada, South Korea, and Taiwan. The United States is a reliable supplier of these rice
types, both domestically and abroad, owing to its high-yield production systems. Although the United
States supplies most of those rice types for its own consumption, it has been largely unable to compete
with imports of aromatic varieties. The latter represent a growing segment of the domestic market
because their distinct aroma and flavor are increasingly popular with consumers.

Even with high yields, however, growers in the United States face relatively high costs of production for
their rice cultivation. Due to higher production costs, the U.S. rice industry focuses efforts on certain
export markets where it is better able to compete. In these export markets, U.S. competitiveness is
strengthened by efficient transportation logistics that offer consistent, timely delivery and offset higher
production costs. Additionally, tariff preferences in key markets in Latin America improved the price
competitiveness of U.S. exports. Some of these advantages, however, have eroded in recent years as
similar tariff preferences were extended to competing producers. Compounding the challenge for U.S.
exporters, some of these same Latin American markets also have raised concerns regarding certain
quality attributes of U.S. rice.

South Asia
India

India is a high-volume producer and exporter of basmati and non-basmati rice varieties to the global
market. In 2023, it was the second largest global producer of rice after China, making up 26 percent of
global production. In marketing year 2023/24, non-basmati white rice was an estimated 93 percent of
total Indian production of rice; basmati rice made up the remaining 7 percent. While basmati rice was a
small share of Indian rice production, it accounted for a much higher share of its exports because it is in
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high demand in global markets. India’s government supports rice producers with a substantial and
complex set of policy interventions, consisting of public stocks and minimum support prices, input
subsidies, export restrictions, and high import tariffs.

India is by far the world’s largest exporter of rice, serving many diverse markets, and its importance as an
exporter rose during 2018-23. From 2019 to 2022, India’s rice exports more than doubled from 9.9
million mt to 22.2 million mt. Since 2020, India’s increased production and weakened currency resulted
in highly competitive export prices for its rice relative to other rice producers. The increased exports
were mainly of parboiled, long grain white, and broken rice; basmati and other rice exports remained
relatively steady by comparison. Starting in 2022 and continuing through 2024, the Indian government’s
imposition of export duties and bans on exports of certain rice types and forms caused overall export
guantities to decline. From 2022 to 2023, total exports of rice from India dropped by about 20 percent;
export declines for banned products continued into 2024.

Rice from India is highly competitive on the global market. Nonaromatic rice from India competes largely
on price, partly attributable to government support via input subsidies, which lower delivered cost, and a
minimum support price that incentivizes rice production and increases supply. India has also developed a
niche market for basmati rice, which allows it to supply a differentiated product to higher-priced
markets. However, production, particularly in states that grow basmati rice, is challenged by climate-
related disruption.

Pakistan

Pakistan is a steady producer and reliable exporter of non-basmati and aromatic basmati rice. Rice
farming is important to Pakistan’s economy, and rice is the country’s top agricultural export and second-
largest overall export. In general, Pakistan’s rice farms have low levels of mechanization and are rainfed.
In addition, only a small portion of rice farmers in Pakistan reported use of improved planting and
harvesting techniques. However, yields have increased in Pakistan because of increased adoption of high
yield hybrid non-basmati varieties.

Pakistan was the world’s fourth-largest exporter in 2023 and supplied an average of about 9 percent of
world rice exports by volume each year during 2018-23. Top export destinations in 2018-23 included
China, Afghanistan, Malaysia, and Kenya. Pakistan also gained market share in Haiti, largely at the
expense of U.S. exporters. Basmati exports from Pakistan were sent mostly to the Middle East and the
European Union.

Pakistan’s position as a major global exporter of rice during 2018—23 was supported by its low delivered
cost, product differentiation, and reliability of supply. Pakistan was among the relatively low-cost
producers, along with India and Vietnam. Production costs for all types of rice from Pakistan were aided
by government programs for agriculture, and rice prices were made more attractive by exchange rate
effects. However, infrastructure issues, port delays, and freight costs increased export prices. Pakistan
also benefits from being one of just two global suppliers of basmati, a premium product that is naturally
differentiated from other types of rice. Pakistan increased basmati exports to the United States between
2018 and 2023, but Pakistan’s exports of branded basmati products were minimal. For all rice, Pakistan’s
export reliability was strong because the country’s production volume was high and domestic
consumption was low.
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Bangladesh

Rice is important to Bangladesh’s economy, contributing almost three-quarters of the total agricultural
GDP, and Bangladesh’s government considers rice vital to food security. Bangladesh produces both
aromatic and nonaromatic rice. Rice production in Bangladesh generally takes place on small family
farms and is an important source of rural income. On rice farms, mechanization is low; inputs are used
inefficiently; and difficult growing conditions limit the productivity of rice farms. Despite these
challenges, Bangladesh is the third-largest rice producer in the world. Bangladesh is almost entirely self-
sufficient in rice production but occasionally imports white and aromatic rice when necessary to cover
production shortfalls. The Bangladeshi government is highly engaged in the domestic rice industry, and
food security through self-sufficiency in rice is a main driver influencing government policies. The
government of Bangladesh also uses trade policies to further support the rice industry and provide
domestic market stability.

Bangladesh exports relatively small volumes of rice. The country’s rice exports are less than 1 percent of
world rice exports and are of primarily seed, aromatic rice, and specialty varieties destined for diaspora
populations in the United States, Canada, and European countries. Bangladesh is a net importer of rice;
but imports were erratic between 2018 and 2023, with the Bangladeshi government and private firms
importing to cover domestic production shortfalls.

Factors limiting export potential include climate-related events that disrupt production, limited farm
productivity, and poor infrastructure and weaknesses in the supply chain. Bangladesh is strongly
impacted by extreme weather changes that can disrupt production and increase saltwater intrusion. The
lack of arable land available to convert to rice production has limited production and exports while small
farm size hinders economies of scale. In addition to production-related constraints, the rice industry in
Bangladesh faces difficulties getting the product to market. Poor road and port infrastructure and
inadequate storage facilities lead to losses in transit.

East Asia and Southeast Asia

Vietham

Vietnam is a major global producer of rice and the third-largest exporter in the world. Vietnam produces
several rice types, including long grain rice, small volumes of glutinous rice, and a rising share of
premium and aromatic rice varieties. Between marketing years 2018/19 and 2023/24, Vietnam
accounted for a consistent 5 percent of global rice production annually. Rice is widely grown throughout
Vietnam, the primary growing regions being the Mekong River Delta in the south and the Red River Delta
in the north. Rice production in the Mekong River Delta is export oriented, accounting for 90 percent of
the country’s rice exports while comprising just over 50 percent of production. Farm sizes in Vietnam are
relatively small, but the average farmsize in the Mekong River Delta is larger than in the Red River Delta.
Despite small farm sizes, Vietnam’s yields are consistently about double the global average, stemming
from ideal agronomic conditions, high rates of irrigation, some mechanization, and strong research and
extension systems. However, obstacles in the off-farm value chain remain a lingering constraint on rice
production, and environmental challenges are threatening and increasingly impacting rice production in
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Vietnam. Overall, government support in Vietnam is market oriented, focused on supporting the rice
sector with investment in public infrastructure and research and technical assistance.

Vietnam, the third-largest exporter of rice behind Thailand and India, exports about 30 percent of its
production. The primary destinations for Vietnamese rice exports are other Asian countries, with the
Philippines, China, Malaysia, and Indonesia accounting for 70 percent of total exports in 2022.
Reportedly, the majority of exports to the Philippines and Indonesia are done through government-to-
government contracts,and it is estimated that just under half of all rice exports are through state-owned
firms. Vietnam is a small importer, primarily from Cambodia and India. Vietnam’s imports from
Cambodia are of paddy rice for milling, and Vietnamese firms use this rice to complement their export
offerings of milled rice.

Vietnam is a reliable, cost-competitive exporter of rice in both low-value commodity and premium
market segments. This competitiveness is driven by the country’s ability to take advantage of the prime
growing conditions and natural resources to produce multiple crops of rice a year, as well as government
policies that have increased productivity. These policies help the sector address challenges, including
managing rising input costs, adapting to saltwater intrusion, and reducing the carbon emissions from rice
production. However, the lack of investment in the off-farm value chain—driven by small firms, low
margins, and lack of financing—increases losses. In addition, limited linkages between Vietnamese
exporters and businesses in higher-value export markets, combined with an undeveloped reputation for
premium rice, further constrain Vietnam’s competitiveness.

Thailand

Thailand produces a variety of rice types, including long grain white rice, parboiled long grain white rice,
aromatic jasmine rice, and glutinous rice. Aromatic rice made up 35 percent of production, and within
this total, the largest share was of Hom Mali, a premium variety of jasmine rice with its own standard of
identity that is predominately grown in Northeastern Thailand. Because Hom Mali commands higher
farmgate and export prices than other jasmine and white rice varieties, producers in the Northeast often
have higher returns and can mitigate the risk of higher input prices, even with lower rates of
mechanization. Like other Southeast Asian producers, rice farm size across Thailand averages less than 3
hectares. Overall, rice farming has shown no signs of transitioning to larger, more efficient landholdings.
While mechanization rates in land preparation, rice planting, and harvesting have increased since 2000,
labor remains the primary input cost associated with rice farming in Thailand. Since abandoning the
2011-14 Paddy Pledging Program, the Thai government has favored less disruptive policies to assist rice
farmers. Now, government policies emphasize supporting producer income.

Of the world’s top 10 rice producers, Thailand exports the highest share of its production, at 38 percent.
Thailand supplies a geographically diverse array of markets that demand different varieties of rice, with
Indonesia, South Africa, Iraq, the United States, and China being its top five export destinations in 2023.
Thailand’s rice trade is segmented by the variety being traded.

The relative competitiveness of Thailand’s rice industry depends on the variety of rice grown. Thailand is
the primary supplier of high-value jasmine rice, and this market segment supports both export sales to
high-income markets and revenues for Thailand’s rice industry. Although Thai exporters can supply
diverse markets with different types of rice, they face cost pressures in the long grain white and broken
rice markets. Both of these rice markets are more commoditized and do not benefit from product
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differentiation. In these segments, delivered cost has the most impact on importer demand.
Consequently, producers of long grain white rice face greater pressures from input costs than jasmine
rice growers. Furthermore, the investments made in Thailand’s rice industry do not emphasize improving
productivity. Reflecting a quality-over-quantity approach, Thai rice policy favors developing its jasmine
rice exports over long grain white rice.

China

China is the largest producer and consumer of rice, accounting for more than a quarter of global rice
production and consumption. China produces long grain rice as well as medium and short grain rice.
Long grain rice accounts for roughly two-thirds of total production. Rising costs and a steady increase in
urbanization, particularly around the southern coastal cities, have caused rice production in the north to
expand relative to the south. Generally, farms in northern China are larger and more mechanized than
farms in southern provinces. Efforts to modernize the industry have led to improved yields, stable
production, and upgraded supply chain efficiencies through consolidation. However, constraints on the
availability of land, labor, and water also continue to put pressure on rice production. Traditionally, rice
has been the primary staple food in China and rice self-sufficiency is a critical priority to China’s food
security policy. As a result, the Chinese government plays an active role in China's industry structure,
including minimum planted areas, grain output targets, and the administration of state-owned
enterprises across the rice value chain. The Chinese government also implements numerous policy
measures to support and incentivize rice production. These measures include minimum support prices,
rice reserves, and TRQ policies to manage the country’s rice supply.

Historically, China’s domestic rice production has met domestic rice demand with little need for rice
imports. Trade accounts for a relatively small share of China’s domestic rice market, but its imports and
exports have major implications for the global market because of China’s large market size. During the
2018-23 period, China’s rice imports and exports fluctuated on the basis of government policies and
global rice market conditions, and China’s projectedrice stocks accounted for a significant share of global
rice stocks. How China sheds its excess rice inventory, including via exports at a relatively low price in the
global market, has been of interest to the global rice industry.

The competitiveness of China’s rice industry in its domestic market is mainly based on reliability of
supply and delivered costs, both of which are bolstered by government policies. Minimum support prices
and production subsidies incentivize rice production, and China’s public stockholding system prioritizes
domestic rice market stability. In addition, China’s TRQ policy limits the volume of rice imports, and
higher tariffs on imports over the quota enhance the delivered cost advantage for domestic producers
over out-of-quota imports. China has limited reliability of supply as an exporter because export levels
fluctuate according to domestic-focused government policies. However, agricultural policies that support
production, which has exceeded consumption in many years, position China to have the capability to
export. In particular, old-crop rice (rice harvested from previous years and held in reserves) has
historically been price competitive in the global rice market.

Indonesia

Indonesia dropped to the fourth-largest producer of rice globally beginning in marketing year 2018/19,
when Bangladesh’s production levels began exceeding those of Indonesia. Indonesia produces primarily
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long grain white rice, as well as short grain white rice, brown rice, and specialty varieties. The Indonesian
rice sector is dominated by smallholder farmers. The small size of land holdings, combined with the
reliance on traditional farming techniques, make the rice sector extremely labor intensive. Indonesia has
been able to produce a large share of its domestic consumption needs; however, stagnating yields,
decreasing cropland, and population growth have caused aggregate consumption to outpace production.
Nonetheless, domestic self-sufficiency is a major priority for the Indonesian government, focusing on
staple crops, including rice. The Indonesian government is heavily involved in the domestic rice industry.
At the producer level, market price support and input subsidies are the main forms of support provided
to producers. Indonesia maintains public stocks, which are managed by Bulog, the State Logistics
Company.

Indonesia exports minimal amounts of rice, despite being a top global producer. As part of its focus on
food sovereignty and self-reliance, the Indonesian government restricts the import and export of rice.
Imports of rice are only permitted when government and industry stocks are low and when domestic
supply is short, and medium quality rice must be imported through Bulog. Conversely, exports are only
permitted after meeting year-end public stock reserves and domestic consumption needs. During the
2018-23 period, drought-related production shortages led to a significant decrease in domestic supply.
Thailand and Vietnam supplied the large majority of Indonesia’s increased demand for imports during
this period.

Several factors limit Indonesia’s export potential, including the Indonesian government’s emphasis on
food self-sufficiency, the rice sector’s relatively high cost of production, as well as certain government
policies. The Indonesian government’s focus on achieving rice self-sufficiency prioritizes domestic
consumption needs over export opportunities. Even if Indonesia had an exportable surplus of rice, its
competitiveness vis-a-vis other rice-producing countries, particularly in Asia, would be hindered by its
relatively high cost of production. Finally, though Indonesia’s rice sector benefits from strong
government support, some of these policies, particularly producer price supports and import
restrictions, come at the expense of the industry’s competitiveness in the global market relative to other
countries.

South America

Brazil

Brazil is the largest rice producer in South America and the ninth-largest exporter in the world. It
produces nonaromatic long grain rice and exports it in both paddy and milled forms. Rice production in
Brazil is characterized by large agribusinesses and mechanized processes concentrated in Southern
Brazil. Rice cultivation in Brazil uses two main production methods: irrigated, which dominates in the
south and is responsible for over 90 percent of production, and rainfed, which occurs upland. Rainfed
farms are generally smaller and are on the decline. Government intervention in Brazil’s rice industry is
minimal, although Brazil has used market price support tools in the past for rice and other crops. Despite
minimal government intervention, rice production benefits from extensive government-led research and
development in increasing yields and developing rice varieties with desirable attributes.

Approximately half of Brazil’s rice exports by value are of paddy rice, followed by broken rice, at just over
25 percent. Between 2018 and 2023, Brazilian exports were concentrated in a few major destination
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markets, with both quantities and values fluctuating widely during the period. The most significant
development was the emergence of Mexico as the leading destination. Brazil is also an importer of rice,
almost entirely from Paraguay and Uruguay. Over this period, imports grew to meet higher domestic
consumption during the COVID-19 pandemic and lower domestic supply.

Brazil is a competitive exporter in both paddy and milled rice market segments, particularly when
exporting to Mexico and Central America. Although production costs are relatively high, Brazil’s efficient,
mechanized production practices allow delivered costs to remain competitive against the United States
and other exporters. Brazil, along with the United States, is one the few countries that export significant
guantities of paddy rice. In this market segment, Brazil is cost competitive against other high-cost
exporting countries operating highly mechanized production systems in the Western Hemisphere.
However, relatively high transportation costs can erode the competitiveness of Brazilian rice in both
domestic and export markets.

Uruguay

Uruguay’s rice production is small compared to many other major exporters, but nearly all of it is
exported, making Uruguay the 10th-largest rice exporter in the world in 2023. Domestically, Uruguay
consumes negligible amounts of rice. Rice production in Uruguay is efficient, highly mechanized, and
entirely irrigated. Farm sizes are large and have some of the highest yields in the world. Rice milling is
coordinated through an industry association that provides support services and enters price-setting
agreements with producers. Such arrangements ensure the quality of Uruguayan rice and provide
financial liquidity for producers to make investments. Uruguay’s government support for the agricultural
sector, including for rice, is minimal. Existing government policies focus on supporting the rice sector’s
productivity levels, particularly through extensive investment in research and development.

Uruguay primarily exports milled long grain, nonaromatic rice to other Western Hemisphere countries,
although brown rice and paddy rice exports are on the rise. Despite a rise in exports, Uruguay’s rice
exports are facing increased competition from Paraguay in the Brazilian market. Uruguay imports
negligible quantities of rice.

Uruguay’s competitiveness in rice is because of relatively low costs of production and a reputation for
high quality nonaromatic rice. Efficient production on large farms with high rates of mechanization
support low-cost production. Organization across the value chain and strong research and technical
assistance from the public and private sectors support the export of high-quality long grain rice.
However, rice production in Uruguay has not increased significantly over the 2018-23 period because of
land and water constraints and leveling yields. This trend suggests that the growth potential for
Uruguay’s rice industry may be limited.

Paraguay

Like Uruguay, Paraguay’s rice industry is almost entirely export oriented, owing to virtually no domestic
consumption. As with other industries in its agriculture sector, Paraguay’s rice industry is growing quickly,
particularly along the Paraguay River, driven by low land and irrigation costs. These low costs have also
attracted private sector investment from neighboring countries. Paraguay’s rice industry is vertically
integrated and characterized by large—and expanding—agribusinesses. Small-scale farmers are exiting
the market because of competition from large, mechanized producers. This has caused a sharp decline in
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the number of rice farms in Paraguay, despite a large increase in planted area. Paraguayan producers
plant rice varieties from neighboring countries, with 11 of the 30 registered cultivars developed in Brazil.
Growers and millers are mostly vertically integrated. Despite rapid industry growth, Paraguay’s industry
expansion is constrained by infrastructure bottlenecks. The government of Paraguay does not directly
intervene in the rice industry. However, Paraguay undertakes certain activities to promote the
agricultural sector, including some subsidies and tax policies that support agricultural production.

Nearly all of Paraguay’s rice production is destined for the Brazilian market. Although the president of
Paraguay has expressed Paraguay’s aspirations to become a global leader in the rice industry, Brazil was
its only major export destination as of 2023. During the 2018-23 period, about 50 percent of exports
were of white rice and 30 percent were of brown rice; broken rice and a small amount of paddy rice
account for the remainder. Consistent with virtually no domestic consumption, rice imports were
minimal during this period.

Paraguay has only recently become a major global rice-exporting country. Its export competitiveness is
due primarily to Paraguay’s low land cost, which has encouraged rice producers to expand planted area
and invest more in mechanized production practices. Cost competitiveness has especially fueled the
rapid growth of Paraguayan rice exports to Brazil. Although Brazil offers Paraguay a reliable export
market, Paraguay’s rice industry is dependent on Brazil for both cultivar development and sales. This
exposes Paraguay’s rice industry to risks from fluctuations in the Brazilian market and inhibits the
Paraguayan industry from developing different varieties of rice for different market segments.
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Chapter 1
Introduction

In a letter dated February 5, 2024, the House Committee on Ways and Means (Committee) asked the
U.S. International Trade Commission (USITC or Commission) to conduct an investigation and produce a
report under section 332(g) of the Tariff Act of 1930 (19 U.S.C. § 1332(g)) that examines the global
competitiveness of the U.S. rice industry.? As requested by the Committee, this report contains updates
to a 2015 Commission report on the U.S. rice industry; this new report describes significant changes to
rice production and markets worldwide from 2018 to 2023.3

More specifically, to the extent data and information are available, the Committee requested that the
report contain:

e information on recent developments in the rice industries of the United States and other major
global producing and exporting countries, such as Bangladesh, Brazil, China, India, Indonesia,
Pakistan, Paraguay, Thailand, Uruguay, and Vietnam;

e information on recent trade trends and developments in the global market for rice, including
U.S. and major foreign supplier imports and exports;

e a comparison of the competitive strengths and weaknesses of rice production in, and exports
from, the United States and other major exporting countries, focusing on factors affecting
delivered cost, product differentiation, and reliability of supply, as well as government policies
and programs that directly or indirectly affect rice production and exporting in these countries;

e aqualitative and, to the extent possible, quantitative assessment of the impact of government
policies and programs, including public stockholding programs and export restrictions, of major
producing and exporting countries on U.S. rice production, producer revenues and profits,
consumption, trade, and prices, as well as on food security in developing countries; and

e anoverview of the impact on the U.S. rice industry of rice exports from major producing and
exporting countries to the United States and to traditional export markets of the United States.

Scope of the Report and Classification of Rice

The scope of this report covers the U.S. and global industries that produce and export rice. Within the
Harmonized Commodity Description and Coding System (Harmonized System or HS), rice is classified
under HS 4-digit heading 1006. Under this heading, rice is further classified at the HS 6-digit subheadings
asrice in the husk (paddy or rough) (1006.10), husked (brown) rice (1006.20), semi-milled or wholly
milled rice, whether or not polished or glazed (1006.30), and broken rice (1006.40).* Some countries,
including the United States, have additional tariff classifications for parboiled rice, which is prepared by
placing milled rice in hot water and heating it further (generally by steaming), then drying it again, as

2 For a copy of the letter, see appendix A.
3 USITC, Rice: Global Competitiveness, April 2015.
4 USITC, Harmonized Tariff Schedule (2024), Rev. 10, November 2024.
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described later in this chapter. Both paddy and parboiled rice can be of any grain length, variety, and
quality.

Within the industry, rice is classified by type on the basis of grain length, variety, and quality.> Grain
length refers to the length of the grain in relation to its width and has three categories: long, medium,
and short. Long grain rice has kernel lengths that are four to five times their width.® Long grain rice
makes up about three-quarters of U.S. production and is mostly produced outside California.” Medium
grainrice has kernel lengths that are two to three times their width. 8 In the United States, medium grain
rice is produced mainly in California and composes about one-fourth of overall rice production. Short
grain rice has kernels that are nearly round. Short grain rice accounts for about 2 percent of U.S.
production.?®

Rice is also classified by variety, principally indica, japonica, aromatic, and glutinous. The most prominent
varietyis indica rice, which has grainsthat are long and thin and become drier and flakier with cooking.°
It supplies between 62 and 66 percent global rice trade and is grown in tropical and subtropical climates,
including India, Pakistan, Thailand, Vietnam, Indonesia, southern China, and Brazil. ! Japonica rice has
short, fat grains that are typically sticky when cooked. This type of rice is grown in more temperate
climates, such as Japan, South Korea, China, and California. It makes up about 10 percent of global
trade.1? Aromatic rice is distinguished by its nutty or popcorn-like aroma. The most common aromatic
varieties are jasmine and basmati rice (both indica varieties), which command premium prices. 13
Aromatic rice composes about one-quarter of global rice trade.* Most aromatic rice is long grain rice. In
keeping with common practice in the industry, this report treats aromatic rice separately because of its
unique qualities and the price premiums it commands. Glutinous—or sticky or sweet—rice has short,
plump grains that become glued together when cooked. > Contributing less than 2 percent of global
trade, this type of rice is considered higher value and grown primarily in Southeast Asia. 1°

Approach

As requested by the Committee, this report assesses the competitiveness of the U.S. rice industry in
global markets using both qualitative and quantitative approaches. The report’s cross-country analysis
relies on an agricultural competitiveness framework that connects analytic assumptions, parameters,
and structures that define competitive conditions in agricultural trade (chapter 3). This framework

5 A detailed description of rice classification covering grain length, variety, and qualityis provided in the USITC 2015
rice report. These have not changed and remain relevant for the 2018-23 period. USITC, Rice: Global
Competitiveness, April 2015, 32-35.

6 FAO, “Physical Grain Characteristics of Paddy/Milled Rice,” accessed November 6, 2024.

7 USDA, ERS, “Rice Sector at a Glance,” September 27, 2023.

8 FAO, “Physical Grain Characteristics of Paddy/Milled Rice,” accessed November 6, 2024.

9 USDA, ERS, “Rice Sector at a Glance,” September 27, 2023.

10 USDA, ERS, “Rice Sector at a Glance,” September 27, 2023.

11 USDA, ERS, “Rice Sector at a Glance,” September 27, 2023.

12 USDA, ERS, “Rice Sector at a Glance,” September 27,2023; USITC, Rice: Global Competitiveness, April 2015, 33.
13 |RRI, Aromatic Rices, 2000, 47.

14 USDA, ERS, “Rice Sector at a Glance,” September 27, 2023.

15 USA Rice Federation, “Understanding Rice Varieties, Types, and Forms,” accessed October 29, 2024, 15.

16 USDA, ERS, “Rice Sector at a Glance,” September 27,2023; Wan, “What Is Sticky Rice?” May 8, 2023; USITC, Rice:
Global Competitiveness, April 2015, 34.
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focuses on factors affecting delivered cost, product differentiation, and reliability of supply of major
global producers highlighted in this report. The Commission also used a partial equilibrium model to
estimate the impacts of certain government policies and programs of major exporting and importing
countries on U.S. rice production, producer revenues and profits, consumption, trade, and prices, as well
as on food security in developing countries (chapter 8).

As requested, the report includes country profiles (chapters 4—7) that contain descriptive information on
the United States and other major producers and exporters of rice. These chapters contain information
on the factors present in each country’s industry that contribute to its competitiveness. The Commission
gathered information for the report by conducting domestic and foreign fieldwork, reviewing published
academic literature and industry reports, and interviewing sources knowledgeable about the industries.
These sources included rice farmers, millers, and processors, as well as government officials, traders,
academics, and representatives of firms, trade associations, and nongovernmental organizations. The
Commission also obtained industry and product information from testimony provided at the
Commission’s public hearing by government officials and industry representatives on April 30, 2024, as
well as written submissions.

Relevant production and trade data used in the report were collected from publicly available data
sources, as well as from industry representatives and organizations outside the industry. The Commission
obtained global production and trade data from the U.S. Department of Agriculture (USDA) National
Agricultural Statistics Service and Foreign Agricultural Service; S&P Global’s Global Trade Analytics Suite;
and the Food and Agriculture Organization of the United Nations (FAO). Additional trade data came from
the U.S. International Trade Commission Interactive Tariff and Trade DataWeb/U.S. Census Bureau (USITC
DataWeb/Census), a database built using U.S. Census Bureau data. International rice price data were
obtained from the FAQ. Production costs were obtained from various sources.!” Other data and
information used in this report are from nongovernmental organizations, academia, and industry
sources.

Rice production data presented in the report are primarily from USDA’s Production, Supply, and
Distribution (PSD) Online database. The PSD Online database contains quantity (not value) data on
country sources of rice (i.e., beginning stocks, domestic production, and imports) balanced with country
uses of rice (i.e., domestic consumption, exports, and ending stocks). The database has comprehensive
coverage in terms of both countries and reporting years included in this report, and it is consistent in its
reporting. PSD data are reported on a “marketing year” (MY) basis, rather than by calendar year.
Marketing years are not uniform across countries, but for most of the countries profiled in this report,
they run from about the beginning of the second calendar quarter to the end of first calendar quarter of
the following year. Throughout the report, references to “MY” indicate that the data are based on that
country’s marketing year as reported by the PSD Online database.

17 Data on production costs were not available from a single source. Instead, staff sourced production cost data
from government agencies for Bangladesh, Brazil, India, Pakistan, and the United States; rice growers’ associations
for Uruguay; and the International Rice Research Institute for China, India, Indonesia, the Philippines, Thailand, and
Vietnam.
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U.S. Rice Industry

Rice is an important commodity within the U.S. agricultural economy. In 2022, the value of shipments
from the U.S. rice milling industry was close to $4 billion and was responsible for more than 5,500 jobs in
about 90 establishments. 8 In 2023, more than 5,500 U.S. farms produced rice on about 2.8 million acres
of cropland, and U.S. farmers earned $3.5 billion in cash receipts from sales of rice.® According to the
USA Rice Federation, estimates suggest that the rice industry contributes about $34 billion to the U.S.
economy and supports 125,000 jobs. 20 U.S. production is concentrated in several southern states (mostly
Arkansas, Louisiana, Mississippi, and Texas) and in northern California. 2! In many of these states, rice
makes up a significantly larger share of agricultural production than nationally. In Arkansas, for example,
rice was the second-largest crop (after soybeans) with a 27 percent share of cash receipts from crop
production in 2023, and in Louisiana, it contributed 16 percent of cash receipts from crop production. 22

The U.S. rice industry is highly dependent on export markets. In MY 2023/24, the United States exported
about 3 million metric tons of rice, equivalent to 45 percent of its domestic production. 23 Between 2018
and 2023, the United States was the world’s fifth-largest exporter by volume, after India, Thailand,
Vietnam, and Pakistan, with a 6 percent (4 percent by value) share of global exports.2* In the global
paddy rice market,?® the United States plays a much larger role and is consistently the world’s largest
supplier. During 2018-23, the United States supplied about 45 percent of global paddy rice export
volume (45 percent by value) and paddy rice made up about two-fifths of all U.S. rice exports.?® The
primary foreign markets for U.S. rice are Mexico, Haiti, Japan, Irag, and Canada.?”

The U.S. rice industry benefits from various strengths that support its competitiveness, including
advanced agricultural technologies, consistent quality, favorable trade terms, a diverse product selection,
and efficient distribution networks. 28 These factors have strengthened the position of U.S. rice as a
reliable choice in both domestic and international markets. However, this competitive position faces
challenges due to increased competition from international producers that may offer lower prices and
other varieties. Those competitive advantages gained international producers increased access to
markets formerly dominated by U.S. exporters. Also, currency exchange rates, trade policies, and
consumer preferences continue to play roles in shaping the competitive landscape. 2°

18 The rice milling industry as defined by North American Industry Classification System code 311212. The latest
year for which data are availableis 2022. U.S. Census Bureau, “Census Bureau Tables,” accessed November 7,2024.
13 USDA, ERS, “Cash Receipts by State,” accessed various dates; USA Rice Federation, “U.S. Rice Facts,” accessed
November 7, 2024.

20 USA Rice Federation, “U.S. Rice Facts,” accessed November 7, 2024.

21 USA Rice Federation, “Where Rice Is Grown,” accessed November 7, 2024.

22 Nationally, cash receipts from rice make up about 1 percent of total cash receipts from crop production. USDA,
ERS, “Cash Receipts by State,” accessed various dates.

23 USDA, FAS, “PSD Online database,” accessed various dates.

24 S&P Global, GTAS database, Exports, HS Heading 1006, accessed June 17, 2024.

25 paddy rice, or rough rice, refers to the whole rice grain before the hull and husk have been removed.

26 S&P Global, GTAS database, Exports, HS Heading 1006, accessed June 17, 2024.

27 S&P Global, GTAS database, Exports, HS Heading 1006, accessed June 17, 2024.

28 USITC, Rice: Global Competitiveness, April 2015, 134.

29 Details of competitive factors for several countries are described in the country chapters 4—7 and 9 of this report.
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Global Rice Production, Processing, and
Quality

Production and Processing

Rice undergoes various stages of production and processing before it becomes the consumable form
found in grocery stores.3° Cultivation begins with planting in paddies, which can be either rainfed or
irrigated. Harvesting typically occurs about four months after planting (figure 1.1).3! Aninitial step in
harvesting rice is threshing, which removes plant material from the grain.32 After harvesting, the rice is
known as “paddy rice,” or “rough rice,” which is dried to reduce moisture content from about 20 percent
to about 12.5—-14 percent, a level suitable for preventing spoilage while in storage. 33

The technology used in these processes varies globally. For example, in the United States, planting,
harvesting, and drying are highly mechanized, involving modern machinery and commercial drying
facilities. In contrast, in many developing countries, manual planting and harvesting are common. Rice is
often sun-dried, although some mills use drying machines to improve quality and efficiency. Rice
processing continues with cleaning, which may be followed by parboiling—a process where rice is
soaked, steamed, and then dried. Parboiling hardens the grain, reducing breakage during milling and
retaining nutritional value, a quality preferred in certain markets.

The cleaned rice is husked to remove the hull, resulting in brown rice, which can be sold in this form.
Brown rice can be further milled to remove the bran layer, yielding white rice, the most widely traded
and consumed form. The milling process can also include polishing. Both brown and white rice may
undergo mechanical sizing and grading to identify and separate broken kernels. After milling, white rice
can be enriched with vitamins and minerals such asiron, niacin, and thiamin.

After sorting and enrichment, the product is packaged for distribution directly to consumers or for
further processing as a component of other food products or for industrial use. Rice can be sold as
paddy, parboiled, brown, or white, with additional options like precooked, crisped, and puffed forms for
quick preparation or unique textures. Beyond its use as a simple food product, rice may serve as an
ingredient in processed food products, such as noodles, breakfast cereals, prepared frozen meals,
brewed products (such as beer), and pet food. 34 Rice also has industrial applications, including in ethanol
and pharmaceuticals production.

30 The 2015 report provided a detailed description of rice production and processing methods. This information
remains the same for the industry in 2025 (figure 1.1). USITC, Rice: Global Competitiveness, April 2015, 28-32.
31 Forinformation on rice processing, see IRRI, “Modern Rice Milling,” 2000; USDA, ERS, “Rice Sector at a Glance,
September 27, 2023.

32 |RRI, “Harvesting,” December 19, 2024.

33 USITC, Rice: Global Competitiveness, April 2015, 28.

34 USITC, Rice: Global Competitiveness, April 2015, 32.

’
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Figure 1.1 Simplified commercial rice production process
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Quality

In addition to grain length and variety, rice is characterized by its quality. Rice quality is subjective and
used as a means by which exporting countries can differentiate their products as they compete in the
global market to meet the specific preferences of customers. For example, in Japan and South Korea,
where rice is the major staple in the national cuisine, short grain and medium grain rice are most often
used (e.g., for sushi rice). In many high-income countries, including the United States, consumers prefer
high-quality long grain rice and, increasingly, aromatic rice, most of which must be imported from India
and Thailand. Some countries are mostly seeking to import broken rice, which consists of fragments of
rice grains that break during milling. Rice with a higher percentage of broken kernels is typically
considered to be of lower quality and therefore has a lower cost, so it is more affordable to lower-

34 | www.usitc.gov


www.usitc.gov

Chapter 1: Introduction

income countries. It is also imported by high-income countries for use in processed foods and beverage
production.

For all varieties of rice, quality depends on several factors, including its growing, milling, storage
conditions, and handling. Among the factorsthat adversely affect rice quality is the percentage of broken
or chalky kernels contained in whole rice. Broken kernels are kernels that are less than three-fourths of
whole kernels, and chalky kernels are kernels that are opaque (or have an opaque area) and are prone to
break during milling. Another measure of quality is the degree of commingled varieties together in a
batch, such as rice grown from different types of seeds and with different characteristics. Excessive
commingling can contribute to quality problems during milling. Also, rice quality is gauged by its
organoleptic or sensory properties desired by consumers when cooked. 3>

The Importance of Rice in Global Food
Security

Rice is a primary staple food for more than half the world’s population, and for several regions its
consumption is crucial to food security. One measure of the importance of rice to food security is annual
per capita consumption.3® Annual per capita consumption of rice globally was about 65 kilograms in MY
2023/24, with a wide range across major regions of the world.37 In some regions, particularly in Asia, per
capita rice consumption is high. For example, in Southeast Asia (including Burma, Cambodia, Indonesia,
Thailand, and Vietnam) per capita rice consumption was close to 160 kilograms in MY 2023/24; in South
Asia (including Bangladesh, India, Pakistan, and Sri Lanka) it was just over 85 kilograms. In West Africa,
per capita consumption was approximately 55 kilograms; in South America, per capita consumption was
close to 40 kilograms; and in the United States and Europe, it ranges between 8 and 13 kilograms. 38

Another measure of rice’s importance to food security is the population’s share of daily calories derived
from rice consumption. In many countries, especially some developing countries, populations obtain
large shares of—or even the majority of—their daily calories from rice. For example, in Bangladesh in
2022, the amount of rice available for consumption per capita was about 63 percent of the amount of all
food available for consumption per capita. In Burma, Cambodia, and Madagascar, the share was over 50
percent.3? Although countries profiled in this report are selected on the basis of their rice production
and exports, some of these countries are also large consumers of rice. Bangladesh, Indonesia, Thailand,
and Vietnam have diets where rice constituted 40 percent or higher of daily calories available for
consumption in 2022 (table 1.1). Rice’s share of total daily available calories fell across almost all profiled
countries between 2010 and 2022. Vietnam (-11.7 percentage points), Bangladesh (-8.4 percentage

35 Organoleptic properties for riceinclude stickiness, color, firmness, texture, translucence, grain shape, aroma, and
taste.

3¢ More information on per capita rice consumption trends is provided in chapter 2.

37 USDA, FAS, “PSD Online database,” accessed December 28, 2024; World Bank, “World Bank Data: Population,”
accessed July 22, 2024.

38 per capita consumption of rice in discussed further in chapter 2 of this report.

39 Share of kilocalories available for consumption. FAO, “Food Balances; All countries; Food Supply
(kcal/capita/day); Population and Rice and products; 2022,” accessed various dates.
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points), and Indonesia (-7.2 percentage points) saw the largest decreases. Meanwhile, the share
remained virtually unchanged in the United States and Thailand.

Table 1.1 Daily per capita calories available for consumption from rice for select countries, 2022
In kilocalories (kcal) and percentages (%).

Country Daily calories from rice (kcal) Total daily calories (kcal) Share (%)
Bangladesh 1,631 2,581 63
Vietnam 1,375 3,072 45
Thailand 1,201 2,878 42
Indonesia 1,125 2,830 40
China 871 3,442 26
India 632 2,589 24
Brazil 246 3,305 7
Pakistan 114 2,443 5
Uruguay 93 3,307 3
United States 79 3,912 2
Paraguay 36 3,056 1

Source: Food and Agriculture Organization of the United Nations (FAO), FAOSTAT database, “Food Balances,” accessed various dates.

As well as being a key staple and source of calories, rice has important cultural and historical connections

in many high-consumption countries. In particular, in Asia, where the rice plant is believed to have first

originated, rice takes on ritual, ceremonial, symbolic, and economic importance.*® For example, in many

Asian cultures and societies, rice is incorporated directly into religious rituals and is linked to human
fertility. From its origins in Asia, the cultivation of rice spread to Europe and later to the Americas. 4!

Although ancient civilizations are believed to have independently domesticated Amazonian rice varieties

in South America, European colonizers are largely responsible for introducing present-day rice varieties
to those countries, where it has become a cultural and culinary staple in many countries. *2

Government Policies in Rice Markets

The global market for rice is characterized by a significant level of government intervention in both
producing and consuming countries. Governments around the world intervene in the rice market for a
variety of reasons. As discussed above, rice is crucial for food security in many nations, so governments
take action to ensure the availability and affordability of rice as a means of preventing hunger and
maintaining social stability of their populations.

For some countries, part of the motivation of governments is tied to the countries’ history of food
shortages and famine, and so achieving and maintaining agricultural self-sufficiency is a major political
goal.*3 In many countries, rice production is a significant economic activity and a major source of
employment and farmer income in rural areas. Because rice cultivation is labor intensive, it provides

40 Rice Association, “History of Rice,” accessed November 7,2024; USDA, ERS, “Rice Sector at a Glance,” September

27, 2023; Crystal and Whittlesey, “The Role of Rice in Southeast Asia,” 2004.

41 Rice Association, “History of Rice,” accessed November 7, 2024.

42 USDA, ERS, “Rice Sector at a Glance,” January 7, 2025; Normile, “Rice So Nice It Was Domesticated Thrice,”
October 10, 2017.

4 For example, the Bengal famine of 1943 and the Chinese famine of 1959-61. Puri, “Bengal Famine,” February 23,

2024; Smil, “China’s Great Famine,” December 18, 1999.
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livelihoods and employment to millions of smallholder farmersand rural workers. Agricultural workers in
these countries often have a certain amount of political power (e.g., in India) or have the potential for
creating civil unrest in rural areas where poor living conditions and scarce economic opportunities
persist. As a result, governments endeavor to create domestic policies and trade policies that work
together to keep rice supplies, prices, and farmer incomes stable.**

Governments use a wide range of policy tools to control production, prices, trade, and consumption of
rice. Production policies include input support (e.g., input subsidies, crop insurance, finance, and credit
facilities). Producer price policies include government procurement, price controls, minimum support
price, stock release, controls on futures trading, and storage subsidies. Together, production and
producer price policies are aimed at providing incentives to farmers to ensure that input and output
prices allow farmers to produce profitably. 4>

Trade policies affect both imports (e.g., quotas, tariffs, tariff-rate quotas, tax policies, import
requirements) and exports (e.g., export promotion, taxes, bans, or requirements). Barriersto imports are
aimed at protecting domestic rice industries from competition from imports. Restrictions on exports are
typically designed to ensure domestic availability of supply and to protect domestic consumers from
higher international prices. Finally, consumption policies include food aid (e.g., direct distribution of rice,
food subsidies), price ceilings for domestic consumers, and regulations that ban rice as animal feed.*¢ At
the consumer level, these interventions, like export restrictions, are aimed at ensuring that rice is
available for purchase and at affordable prices.

Most countries profiled in this report have various government policies that impact the rice market
(table 1.2). Policies directed toward production are used in the United States, Bangladesh, China, India,
Indonesia, Pakistan, Thailand, and Vietnam. For example, input subsidies are a significant component of
India’s agricultural policies, which includes support for irrigation, fertilizers, and electricity for low-
income farmers. Policies directed toward producer price stabilization are in effect in Bangladesh, Brazil,
China, India, Indonesia, Thailand, and Vietnam. For example, China’s public stocks play an important role
in facilitating the minimum support price program as well as stabilizing China’s grain market. Rice import
policies have been established in China, Bangladesh, and Indonesia. For example, Indonesia heavily
restricts rice imports through tariff-rate quotas, and the government holds an import monopoly on the
most common type of consumed rice. Similarly, Burma, India, Indonesia, and Vietnam have, at least at
times, used policies to manage exports. For example, in spring 2020, Vietnam temporarily restricted rice
exports in response to uncertain supply and demand conditions resulting from the COVID-19 pandemic.
Rice consumption policies have been set by India and Indonesia. For example, in 2019, Indonesia
transformed its food aid program from physical distribution of rice to an electronic voucher program.+”

44 FAO, Food Outlook, various issues.

4> Examples of government policies are discussed in the country profile chapters (4-7) of this report. Also, FAQO,
Food Outlook, various issues.

6 For example, prior to 2015, rice was banned for feed use in Korea. USDA, ERS, “Rice in Asia’s Feed Markets,”
December 2018, 11.

47 QECD, Agricultural Policy Monitoring and Evaluation 2023, October 30, 2023, 372, 374.
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Table 1.2 Selected government policies impacting rice markets
— =not applicable.

Policy type/Policy instrument United States India Pakistan Bangladesh Vietnam Thailand China Indonesia Brazil Uruguay Burma Japan Korea Philippines

Production input subsidies - X X X — X X X — — X X X X
Crop insurance assistance — X — X — X X — X — — X — X
Production finance and credit X X X X X X X X X X X = = X
Producer price support X X X X — X X X X — X X — X
Import tariffs X X X X X X X X X X X X X X
Import quotas/tariff-rate quotas — — — X X — X X X — — X X X
Import safeguards — — — — — = = = — — — — — X
Import taxes policy — X — — — — — — — — — — — —
Import agreement — — — X — — — X — — — — — —
Export taxes — X — X — X — — — — — — _ _
Export quotas = X — — — — — X — = X = = X
Export ban — X — X — — — — — — X — — —
Export requirements — X — — X — X — — = X — — —
Food subsidies - X X X X - — X - — — — — X
Consumer price controls = = — — — X — X — — — — — —
Food aid X — — — — X X — — — — X X —

Source: Compiled by the USITC from FAO, Food Outlook—Biannual Report on Global Food Markets, various issues, 2018-24 and additional sources described in chapters 4-9.
Note: Paraguay is not included in this dataset. For information about Paraguay’s government programs affecting the rice industry, see chapter 7.
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Overview of the Global Rice Market

Rice is the most widely consumed grain in the world and is the primary staple food for over half the
world’s population. 48 More than 150 countries grow rice, and its cultivation is among the largest uses of
agricultural land globally.#? Rice is produced on more than 150 million farms, many of which are smaller
than 2 hectares (5 acres).>°

During marketing years (MY) 2018/19-2023/24, Asia was the world’s largest producing region,
responsible for 89 percent of production®! and 84 percent of consumption (figures 2.1 and 2.2).52 Rice is
important to the Asian economy, diet (especially to the region’s 211 million impoverished people), and
culture. 53 Asia also holds most of the world’s stocks (93 percent in MY 2023/24) because many of the
region’s governments maintain stockpiles aimed at ensuring adequate supply and affordable prices for
consumers. >4

Africa is the world’s second-largest producing and consuming region. Unlike Asia, however, Africa has a
deficit in rice production and is a major global importing region. During MY 2018/19-2023/24, it
accounted for less than 5 percent of global production but 8 percent of global consumption. >3 In Africa,
rice production and consumption is highly concentrated in West Africa, where it is becoming increasingly
important as an easy-to-prepare food. 56

South America and North America are also surplus rice-producing regions, but on a much smaller scale
than Asia.>” During MY 2018/19-2023/24, South America and North America jointly accounted for
approximately 4 percent of global production and consumption.

48 USDA, ERS, “Rice,” accessed various dates; USDA, FAS, “PSD Online database,” accessed October 8, 2024.

49 FAO, FAOSTAT, “Crops and Livestock Products,” December 7, 2023.

%0 International Rice Research Institute, “What We Do: Prosperity,” accessed December 12, 2024.

51 Total rice production can be measured in paddy rice (also known as rough rice) or as milled rice equivalent. For
this study, “rice production” refers to production on a milled rice equivalent basis, unless otherwise mentioned. To
convert paddy and brown rice into milled rice equivalent, the USDA uses a conversion factor of 70 percent for
volumes of paddy rice and 88 percent for volumes of brown rice. In other words, the total weight of paddy rice is
reduced by 30 percent and the total weight of brown rice by 12 percent to arrive at the milled rice equivalent.

52 Asia refers to the rice-producing regions of East Asia, South Asia, and Southeast Asia. South Asia and East Asia
each contributed about one-third of global production while Southeast Asia accounted for one-quarter of global
production during MY 2018/19-2023/24. USDA, FAS, “PSD Online database,” accessed various dates.

53 ADB, “Social Development and Poverty in Asia,” May 17, 2021.

54 USDA, FAS, “PSD Online database,” accessed December 27, 2024; OECD, The Economic Effects of Public
Stockholding Policies for Rice in Asia, October 18, 2018.

55 Africa held about 2 percent of global rice stocks in this period. USDA, FAS, “PSD Online database,” accessed
December 27, 2024. See appendix F for regional listing.

%6 Soullier et al., “The State of Rice Value Chain Upgrading in West Africa,” June 1, 2020.

57 Central America is not included as part of South America and North America (which includes Mexico) in the
USDA, FAS, PSD Online database. Central America’s consumption represents about one-quarter of 1 percent of
global consumption. Itis a deficit region with about half of its consumption from production and half fromimports.
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Figure 2.1 Share of global milled rice production volume, by region, average for marketing years
2018/19-2023/24

In percentages. Underlying data for this figure can be found in appendix F, table F.2.
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Source: USDA, FAS, PSD Online database, accessed December 28, 2024.
Note: All other includes the Middle East, Europe, the former Soviet Union, the Caribbean, Central America, and Oceania. Individually, these
regions account for less than 0.5 percent of global rice production. Totals are based on the period average.

Figure 2.2 Share of global milled rice consumption volume, by region, average for marketing years
2018/19-2023/24

In percentages. EU = European Union. Underlying data for this figure can be found in appendix F, table F.3.
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Source: USDA, FAS, PSD Online database, accessed December 28, 2024.

Note: All other includes the former Soviet Union, the Caribbean, Central America, and Oceania. Individually, these regions account for less than
0.5 percent of global rice production. Totals based on period average.

42 | www.usitc.gov


www.usitc.gov

Chapter 2: Overview of the Global Rice Market

The Middle East and the European Union (EU) consume more rice than they produce.>8 Between MY
2018/19 and 2023/24, the Middle East accounted for about 2 percent of global consumption, but less
than 1 percent of production and stocks; the EU accounted for less than 1 percent of global production,
consumption, and stocks.>?

Trends in Production

Between MY 2018/19 and 2023/24, global rice production grew from 498.4 million metric tons (mt) to
522.6 million mt, equivalent to about 1.0 percent growth annually (table 2.1).6% Most of this growth was
driven by production trends in Asia and, to a lesser extent, Africa. Throughout the period, Asian
production generally increased, rising by about 0.9 percent annually to reach 464.7 million mt in MY
2023/24, mostly because of strong growth by India and Pakistan in the South Asia region. Africa’s annual
production rose 1.9 percent on average between MY 2018/19 and 2023/24, the fastest rate of any
region, reaching a record high of 25 million mt in MY 2023/24. In the rest of the world, production
fluctuated throughout the period but remained close to the period average of 31 million mt.

Table 2.1 Global rice production volume, by major producing regions, for marketing years 2018/19—
2023/24

In millions of metric tons, by marketing year.

Region 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24
South Asia 165.7 169.1 174.8 181.1 186.2 192.1
East Asia 162.7 161.2 162.0 163.0 159.7 158.1
Southeast Asia 116.3 113.7 115.7 116.1 117.0 1145
Sub-Saharan Africa 20.1 20.2 20.1 20.4 22.0 22.9
South America 16.0 16.2 17.3 16.5 16.1 16.9
North America 7.3 6.0 7.4 6.2 5.2 71
North Africa 2.8 4.3 4.0 2.9 3.6 3.8
Middle East 2.6 3.0 2.9 2.7 2.6 2.6
European Union 1.8 1.9 1.8 1.7 13 1.4
All other 3.1 3.1 3.4 3.5 3.0 3.2

Total 498.4 498.7 509.4 514.1 516.7 522.6

Source: USDA, FAS, PSD Online database, accessed December 28, 2024.

Global rice production is highly concentrated in a few major producing countries (table 2.2). During MY
2018/19-2023/24, China and India supplied about 54 percent of global production, with a small increase
in India’s share and decrease in China’s share over the period. The country with the highest production
growth was India, rising almost 3 percent annually on average over this period. All other producing
countries contributed 7 percent or lower to global production. Bangladesh, Indonesia, Vietnam, and
Thailand are also major rice-producing countries, which, together with China and India, contributed
more than three-quarters of global rice production between MY 2018/19 and MY 2023/24. The United
States ranked 13th in among top global supplying countries, with production about 6.9 million mt in
2023/24.

58 The European Union (EU) includes 27 countries: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czechia, Denmark,
Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the
Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, and Sweden.

59 USDA, FAS, “PSD Online database,” accessed December 27, 2024.

60 USDA, FAS, “PSD Online database,” accessed various dates.
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Table 2.2 Global rice production volume, by major producing countries, for marketing years 2018/19—

2023/24
In millions of metric tons, by marketing year.
Country 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24
China 148.5 146.7 148.3 149.0 1459 144.6
India 116.5 1189 1244 129.5 135.8 137.8
Bangladesh 34.9 35.9 34.6 35.9 36.4 37.0
Indonesia 34.2 34.7 345 34.4 339 33.0
Vietnam 27.3 27.1 27.4 26.7 27.1 26.3
Thailand 20.3 17.7 18.9 19.9 209 20.0
Philippines 11.7 11.9 12.4 12.5 12.6 12.3
Burma 13.2 12.7 12.6 12.4 11.8 11.9
Pakistan 7.2 7.2 8.4 9.3 7.3 9.9
Cambodia 6.0 6.2 6.3 6.6 7.0 7.4
Japan 7.7 7.6 7.6 7.6 7.5 7.3
Brazil 7.1 7.6 8.0 7.3 6.8 7.2
United States 7.1 5.9 7.2 6.1 5.1 6.9
All other 56.7 58.6 58.8 56.9 58.6 61.0
Total 498.4 498.7 509.4 514.1 516.7 522.6

Source: USDA, FAS, PSD Online database, accessed December 28, 2024.
Note: China and Japan are in East Asia; Bangladesh, India and Pakistan are in South Asia; Burma, Cambodia, Indonesia, the Philippines,
Thailand, and Vietnam are in Southeast Asia; and Brazil is in South America.

The production trends observed during MY 2018/19 to MY 2023/24 are broadly similar to those
reported in the Commission’s 2015 rice investigation, which covered the period MY 2007/08-2013/14.
For example, during both periods, South Asia’s rice production grew steadily at about 2—3 percent
annually. Significant changes occurred between the two timeframes. Rice production in both Southeast
Asia and East Asia rose during MY 2007/08-2013/14, peaked in MY 2017/18, and has since declined.
Similarly, rice production in sub-Saharan Africa grew strongly in the earlier period (8 percent compound
rate annually), but since MY 2018/19, the growth rate has fallen to less than 2 percent, as noted above.

Harvested Area

World rice harvested area remained stable throughout MY 2018/19-2023/24, at most deviating 2
percent annually from the period average (table 2.3). Annual harvested area in Asia mirrors the global
trend, with area increasing by 0.3 percent annually between MY 2018/19 and MY 2023/24. Over this
time frame, the largest rise in harvested area was in South Asia, growing by 4.7 million hectares (about 8
percent) between MY 2018/19 and MY 2023/24, driven mostly by an increase of 3.7 million hectares in
India. This growth was offset by fewer hectares of farmed rice in East Asia (mostly because of declining
harvested area in China) and Southeast Asia. In most other regions, harvested area growth was less than
1 percent annually. Variations in harvested area typically reflect the prices and profitability of growing
competing crops, as well as weather-related factors.
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Table 2.3 Rice harvested area, by region, for marketing years 2018/19-2023/24

In millions of hectares, by marketing year.

Region 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24
South Asia 61.3 61.1 63.3 64.2 65.1 66.0
Southeast Asia 46.5 45.2 45.7 46.1 46.2 453
East Asia 33.2 32.7 33.1 33.0 32.5 31.9
Sub-Saharan Africa 14.3 14.4 14.6 14.7 14.7 15.2
South America 4.0 3.9 4.0 4.0 3.8 4.0
North America 1.2 1.0 13 1.0 0.9 1.2
Middle East 0.7 0.8 0.8 0.8 0.7 0.7
North Africa 0.5 0.8 0.7 0.5 0.6 0.6
European Union 0.4 0.4 0.4 0.4 0.3 0.3
All other 1.0 1.0 1.0 1.0 0.9 1.0

Total 163.0 161.3 164.9 165.7 165.7 166.1

Source: USDA, FAS, PSD Online database, accessed December 28, 2024.

Comparing harvested area trends between two six-year periods, MY 2007/08-2013/14 and MY
2018/19-2023/24, presents a picture similar to production trends. Harvested area for Southeast Asia
and East Asia grew in the earlier period, peaked in MY 2014/15, and then fell during the later period.
Significant changes in trends between the two periods occurred in sub-Saharan Africa, where harvested
area grew 7 percent annually between MY 2007/08 and MY 2013/14 but has grown little since MY
2018/19. In South America, harvested area peaked in MY 2010/11 at more than 5 million hectares but
has since fallen to fewer than 4 million hectares during MY 2018/19-2023/24.

Crop Yields

Crop yields determine the level of production for any given harvestedarea.®! The average global yield for
paddy rice was 4.6 metric tons per hectare (mt/ha) between MY 2018/19 and MY 2023/24 (figure 2.3).62
Owing to different rates of yield growth over time, a wide range of yields now exists among the world’s
major rice-producing countries. East Asia, North America, and South America generally have relatively
high yields, with most countries in these regions exceeding the world average by at least 1 to 2 mt/ha.
Yields in South Asia and Southeast Asia are generally below the world average and most countries there
have yields between 2 and 4 mt/ha. Yields are also under the world average for most of West Africa, with
about half the region below 2 mt/ha.

61 A yield is the quantity of crop produced per unit of land. For this report, yields are given in metric tons per
hectare (mt/ha).

62 USDA, FAS, “PSD Online database,” accessed various dates. Rice yields often vary between years because of
weather and other factors, so six-year average yields are reported to smooth out annual variation.
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Figure 2.3 Rice yields, selected countries, average for marketing years 2018/19-2023/24

In metric tons per hectare. Underlying data for this figure can be found in appendix F, table F.4.
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Yield differences between countries can be attributed to such factors as irrigation systems, seed variety
planted, use of fertilizers and pesticides, and overall crop management, along with water quality and
availability, climate,and weather.®3 The type of irrigation system and seed variety planted are particularly
influential. Rice yields tend to be lower in regions where rainfed production predominates, such as South
Asia (e.g., India and Pakistan), Southeast Asia (e.g., Thailand and Vietnam), and Africa, compared to
regions where rice is mainly irrigated, such as East Asia (e.g., China) and the United States. In addition to

63 Several examples of specific factors that contribute to rice yield performance by major rice producers can be
found in the country and regional chapters of this report.

46 | www.usitc.gov


www.usitc.gov

Chapter 2: Overview of the Global Rice Market

increasing yields, irrigation also lowers year-to-year yield fluctuations compared with production systems
with little to no irrigation. Seed varieties and proper crop management also influence yields.

Between MY 2007/08 and MY 2023/24, crop yields steadily increased across all regions except North
Africa, where yield fell about 1 percent annually. During this 16-year time frame, the highest annual
average yield growthrateswere in South America and the Middle East, at about 2 percent. Most notable
about the trends since 2007/08 is that the rates of yield growth have declined over time. For example,
between periods MY 2007/08-2013/14 and MY 2018/19-2023/24, annual yield growth rates in East Asia
fell from 1.1 percent to 0.4 percent, in South Asia from 2.2 percent to 1.7 percent, and in Southeast Asia
from 0.7 percent to -0.05 percent. The decline in rice yield growth rates can be attributed to several
biological and environmental factors. Many high-yielding rice varieties are now reaching a genetic ceiling
or plateau in terms of productivity. In addition, factors such as rising temperatures, more frequent
extreme weather events, irregular rainfall patterns, and water shortages cause yields to fall, particularly
in regions dependent on irrigation. %4

Trends in Consumption

Many factors drive regional consumption patterns, including whether rice is a traditional staple food, the
income level, and the amount of diet diversification. Trends in global rice consumption can be observed
through three measures: aggregate consumption, per capita consumption, and the share that rice
consumption contributes to the total caloric intake of the population. Between MY 2018/19 and MY
2023/24, world rice consumption rose from 485.1 million mt to 520.2 million mt, representing growth of
roughly 1.4 percent annually (table 2.4).%° The growth in world rice consumption resulted from the rising
global population, which increased by about 0.9 percent annually during this period, and higher
apparent per capita consumption, which grew from 63 kilograms (kg) in MY 2018/19 to 65 kg in MY
2023/24 (figure 2.4).56

64 Deng et al., “Closing Yield Gaps for Rice Self-Sufficiency in China,” April 12, 2019; Joseph et al., “Modelling
Climate Variabilities and Global Rice Production,” April 2023.

65 Consumption data are based on domestic consumption, which includes all rice consumption (e.g., direct food
use, processing use, livestock feed, and waste) as well as residuals.

6 World Bank, “World Bank Data: Population,” accessed July 22,2024; USDA, FAS, “PSD Online database,” accessed
October 8, 2024.
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Table 2.4 Global rice consumption, by region, for marketing years 2018/19-2023/24

In millions of metric tons, by marketing year.

Region 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24
South Asia 145.7 149.3 149.8 159.2 163.9 166.2
East Asia 158.9 161.0 165.4 171.4 169.9 163.4
Southeast Asia 102.9 103.7 104.1 104.7 106.1 106.8
Sub-Saharan Africa 33.6 33.9 345 36.2 38.2 38.0
South America 14.9 14.7 15.0 14.9 14.8 15.1
Middle East 9.2 9.4 9.2 9.6 9.8 10.2
North America 5.9 6.0 6.2 6.2 6.0 6.4
North Africa 4.6 4.6 4.6 4.4 4.3 4.6
European Union 3.2 34 34 3.5 3.3 3.3
All other 6.1 6.1 6.1 6.1 6.1 6.2

Total 485.1 492.1 498.4 516.2 5224 520.2

Source: USDA, FAS, PSD Online database, accessed December 28, 2024.

Figure 2.4 Per capita consumption by region, average for marketing years 2018/19 and 2023/24

In kilograms per capita. MY = marketing years. Underlying data for this figure can be found in appendix F, table F.5.
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Source: USDA, FAS, PSD Online database, accessed December 28, 2024; World Bank, “World Bank Data: Population,” accessed July 22, 2024.

By all measures of consumption, Asia is by far the world’s largest rice-consuming region. The region
differs from the rest of the world because rice is the primary staple food for most of the population,
especially for the region’s low-income consumers. Between MY 2018/19 and MY 2023/24, Asia
accounted for 84 percent of global rice consumption, and in MY 2023/24, total rice consumption in Asia
was 436.4 million mt, about 7.1 percent higher than in MY 2018/19, because of both increases in
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population (3 percent) and per capita consumption (4 percent). %’ Asia has the highest per capita rice
consumption worldwide, although consumption varies by subregion (figure 2.4). Southeast Asia has by
far the highest per capita annual rice consumption at just under 160 kg, with some countries in the
subregion, including Cambodia (242 kg) and Vietnam (227 kg), significantly higher. Per capita
consumption is about 100 kg in East Asia and about 86 kg in South Asia. Per capita consumption has
been flat or falling among many East Asian and Southeast Asian consumers because of a more diversified
diet and increasing urbanization. Rice continues to contribute the largest share of calories available to
the diet in Asia, at about 24 percent of those available to the population; in Southeast Asia, one of the
poorest subregions in Asia, rice makes up more than 40 percent of available calories. 8 This highlights
that the availability of and access to rice are critical to food security within Asia.

Africa consumed 42.6 million mt of rice in MY 2023/24, accounting for 8 percent of global consumption
(table 2.4). During MY 2018/19-2023/24, Africa’s rice consumption grew by about 11.5 percent overall
and 2.2 percent annually. Growth occurred mostly in sub-Saharan Africa with consumption stagnant in
North Africa, driven by the decline in rice consumption in Egypt.®° As shown in the map below (figure
2.7), rice imports and consumption within sub-Saharan Africa are concentrated in West Africa. In sub-
Saharan Africa, income growth is correlated with an increase in rice consumption, as the rising middle
class shifts from traditional staples, such as corn and cassava, to rice and other products.’? Per capita,
rice consumption in Africa rose from 33.6 kg to 36.1 kg between MY 2018/19 and MY 2023/24 (a drop of
about 1.4 percent annually). During this period, the share of the average African diet supplied by rice
was stable at about 8 percent.”?

South America accounted for about 3 percent of global rice consumption in MY 2023/24. During MY
2018/19-2023/24, consumption was fairly stable at about 15 million metric tons, although it dropped
slightly toward the end of the time period. Brazil, the region’s largest rice-consuming country, led the
decline in consumption. South American per capita rice consumption was 37 kg annually in MY 2023/24,
down by 1 kg from MY 2018/19. In 2022, rice represented 8 percent of calories available for
consumption in South America, below the level of the region’s main staple food, wheat, which
accounted for 13 percent of calories available; meat made up 14 percent and milk 7 percent.”2

In MY 2023/24, the Middle East consumed 10.2 million mt of rice, or 2 percent of the world’s total
consumption. Iran and Irag accounted for about half of the region’s rice consumption, followed by Saudi
Arabia, the United Arab Emirates, and Turkey. Rice is an important part of the diet in parts of the Middle
East (primarily the Levant countries bordering the Mediterranean Sea) but it is not as integral to the
regional cuisine as it is in other parts of Asia. In 2022, wheat accounted for 36 percent and rice for 6
percent of the region’s daily supply of calories available for consumption.”3

Both North America and the EU are relatively minor consumers of rice, accounting for 1 percent or less
of global consumption during MY 2018/19-2023/24, with per capita consumption in MY 2023/24 at just

67 USDA, FAS, “PSD Online database,” accessed various dates.

68 FAQ, “FAOSTAT: Food Balances,” accessed various dates.

69 USDA, FAS, “PSD Online database,” accessed various dates.

70 USDA, ERS, “SSA Projected Leader in Global Rice Imports,” February 2017.
7L FAQ, “FAOSTAT: Food Balances,” accessed various dates.

72 FAQ, “FAOSTAT: Food Balances,” accessed various dates.

73 FAO, “FAOSTAT: Food Balances,” accessed various dates.
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13 kg in North America. In 2022, rice accounted for only 1 percent of daily supply of calories available for
consumption in the EU and for 2 percent in North America.”*

The consumption trends observed during MY 2018/19—-2023/24 are similar to those of MY 2007/08—
2013/14 reported in the Commission’s 2015 rice report. Globally, rice consumption grew at a fairly
constant rate throughout the 16-year period at about 1.2 percent annually. However, regional
differences were minor. The growth rates in consumption for lower-income regions (e.g., East Asia,
Southeast Asia, and Africa) were mostly higher during MY 2007/08-2013/14 compared with the more
recent period, MY 2018/19-2023/24; but for certain higher-income regions (e.g., North America), the
reverse was true and consumption growth was higher in the later period. The long-term trend in per
capita rice consumption wasstable between MY 2007/08 and MY 2023/24, ranging from a low of 63.4 kg
in MY 2015/16 to a high of 65.7 kilograms in MY 2022/23.7>

Globally, rice contributed about 17 percent of calories available for consumption per capita during MY
2018-22 (figure 2.5). Shares varied widely across regions, with Asia and Africa being the areaswhere rice
contributed the highest share of calories available for consumption per capita and North America and
the European Union contributing the lowest.

Figure 2.5 Share of daily per capita calories available for consumption from rice, by region, average
2018-22

In percentages. Underlying data for this figure can be found in appendix F, table F.6.
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Source: FAO, FAOSTAT database, “Food Balances,” accessed various dates.

74 FAO, FAOSTAT database, “Food Balances,” accessed various dates.
75> USDA, FAS, PSD Online database, accessed various dates; World Bank, “World Bank Data: Population,” accessed
July 22, 2024.
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Trends in Ending Stocks

Between MY 2018/19 and MY 2020/21, global rice stocks rose steadily from 177 million mt to a record
189 million mt in MY 2020/21, before dropping in each of the two subsequent marketing years to 179
million mt in MY 2023/24 (figure 2.6).7° Stock levels during this period represented 34-38 percent of
global consumption.

Global rice stocks are highly concentrated in a few Asian countries.”” In MY 2023/24, 88 percent of
global rice stocks were held in Asia, including China (58 percent share) and India (23 percent). Most of
the growth in global stocks between MY 2018/19 and MY 2020/21 is attributed to India, with its stocks
growing from 29.5 million mt to 42.0 million mt, largely in response to policies that restricted exports of
non-basmati rice.”8 Indonesian stocks also grew from 3.1 million mt in MY 2020/21 to 5.7 million mt in
MY 2023/24. The drop in global stocks between MY 2020/21 and MY 2023/24 was largely due to the
decline in stockholding by China, falling from about 116.5 million mt to 103.0 million mt.

Figure 2.6 Rice ending stocks, by region, for marketing years 2018/19-2023/24

In millions of metric tons, by marketing year. Underlying data for thisfigure can be found in appendix F, table F.7.
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Over the long term, shifts in rice stockholding have been significant based on a comparison of the trends

covered for MY 2007/08-2013/14 in the Commission’s 2015 rice report and the ones described above.
The earlier period saw a sharp rise in global stocks, increasing from 82.3 million mt in MY 2007/08 to

76 USDA, FAS, PSD Online database, accessed various dates. Based on ending stocks of milled rice.

77 Between MY 2018/19and MY 2023/24, Africaand South America each held about 2 percent of global stocks, on
average, and North America and the EU each held more than 1 percent. USDA, FAS, “PSD Online database,”
accessed various dates.

78 See chapter 5 for information on India’s stockholding.

U.S. International Trade Commission | 51



Rice: Global Competitiveness and Impacts on Trade and the U.S. Industry

128.7 million mt in MY 2013/14, or close to 7 percent annually. Stocks continued to rise every year until
reaching a peakin MY 2020/21 at 188.6 million mt, before dropping every year during MY 2021/22—-
2023/24. These trends were mostly driven by stockholding behavior in China, a country that held
between one-half and two-fifths of global stocks throughout the 16-year period.”?

Trends in Global Trade

Overview of Global Trade

The global rice market is thinly traded, with exports accounting for only 10 percent of global rice
production on average during MY 2018/19-2023/24.8° By comparison, other grains and oilseeds are
more extensively traded, with exports’ share of production averaging 44 percent for soybeans, 26
percent for wheat, and 15 percent for corn between MY 2018/19 and MY 2023/24.81 A major reason rice
is less traded than other grains is the high degree of self-sufficiency among major rice-consuming
countries. The top five rice-consuming countries imported only about 2.3 percent of consumption
between MY 2018/19 and MY 2023/24.82 Rice is also a highly protected commodity. Governments in
many major rice-consuming countries limit imports in attempts to support domestic prices and incomes
for domestic rice producers, thereby encouraging domestic production to align with self-sufficiency
objectives. 83 Imports and exports in a number of these countries are closely regulated or may even be
traded directly by the government. Also, strong consumer demand for specific local rice types and grades
results in rice trade being highly segmented by processing level, form, and type.3*

The international Harmonized Commodity Description and Coding System (Harmonized System or HS) for
tariffs has subheadings for three types of rice based on processing level and a separate category for
broken rice. The quantity of global rice imports by HS subheading ranged varied: 72 percent of global
imports were milled white rice (HS 1006.30); 16 percent, broken rice (HS 1006.40); 6 percent, paddy rice
(HS 1006.10); and 6 percent, brown rice (HS 1006.20) during MY 2018-22.8° White rice was the leading
form of traded rice because of consumer preferences and government policies that discourage or even
prohibit paddy rice exports in order to keep the employment required by and income received from
domestic milling. By grain length, about 65 percent of global rice trade is long grain rice (excluding
aromatic), just under 10 percent is medium and short grain rice combined, and about 25 percent is
aromatic rice. 8¢ These shares are in line with global consumption, which favors long grain rice. In
addition to processing level and grain length, trade is also segmented by characteristic. Consumers in

72 USDA, FAS, PSD Online database, accessed December 28, 2024.

80 USDA, FAS, PSD Online database, accessed December 28, 2024.

81 USDA, FAS, PSD Online database, accessed December 28, 2024.

82 The five leading rice-consuming countries by total quantity during MY 2018/19-2023/24 were China, India,
Bangladesh, Indonesia, and Vietnam. USDA, FAS, PSD Online database, accessed December 28, 2024.

83 FAQ, Food Outlook, June 2020.

84 FAO, “FAO Rice Price Update,” accessed various dates.

85 S&P Global, GTAS database, Imports, HS heading 1006, rice, accessed August 2, 2024.

86 USDA, ERS, “Rice Sector at a Glance,” September 27,2023; Durand-Morat and Bairagi, International Rice Outlook:
International Rice Baseline Projections 2020-2030, August 2021.
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some countries prefer parboiled long grain rice, but others prefer aromatic rice, which commands a
premium price.

Volumes of rice that are traded are small relative to overall production, but a large number of countries
and regions export and import rice (figure 2.7). South Asia and Southeast Asia are the top exporting
regions. Several significant exporting countries are in North America and South America. During MY
2018-23, South Asian exporters (India and Pakistan) primarily shipped milled white rice to the Middle
East and West Africa. Intraregional exports to other South Asian countries, as well as shipments of high-
quality long grain white and aromatic rice to the EU and North America, were also significant. Southeast
Asian exporters (Burma, Cambodia, Thailand, and Vietnam) shipped mostly within the Southeast Asian
region and to West Africa, East Asia, and the Middle East.
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Figure 2.7 Major global rice trade flows, 2023

In thousands of metric tons. Underlying data for thisfigure can be found in appendixF, table F.8.
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Source: S&P Global, Total exports, HS heading 1006, rice, accessed August 2, 2024.

Exports from North America (mostly originating from the United States) and South America (mostly
originating from Brazil and Uruguay) had diverse destinations, including North America, Central America,
South America, West Africa, the Middle East, and East Asia. The factors that determine these trade
flows—most importantly competitive pricing, logistics advantages, and meeting consumer preferences—
are discussed broadly in chapter 3 and more specifically in the country and regional chapters (chapters
4-8) and for the United States, in chapter 9.

Global rice imports are dispersed across many countries, with the top 10 importers receiving less than 40
percent of annual global imports between 2018 and 2023.87 West Africa, the Middle East, and East Asia
were the top importing regions (figure 2.7). As noted, consumption outpaced production in West Africa
and the Middle East, increasing imports. In East Asia, government policies largely determined import
amounts because China, Japan, South Korea, and Taiwan use TRQs to manage their rice markets. North
America, Southeast Asia, South America, and the EU were also significant trading markets; although,
except for the EU, a large portion of imports originated from countries within the same region.

Global trade increased between 2018 and 2023, with export volumes growing by 14 percent, from 47.9
million mt to 54.6 million mt. 28 Rising prices pushed export values even higher, by about one-quarter,
from $25.6 billion to $32.2 billion. The expansion of trade reflects higher global rice consumption within
rice-deficit countries, prompted by population and income growth, especially in low-income countries.

87 FAQ, “FAOSTAT: Trade,” accessed November 4, 2024.
88 Calculated by USITC based on data from FAO, “FAOSTAT: Trade,” accessed November 4, 2024; USDA, FAS, PSD
Online database, accessed October 8, 2024; S&P Global, HS heading 1006, rice, accessed various dates.
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At the same time, production in exporting countries expanded and export values rose more than
guantity because of a 9 percent increase in rice prices.

Global Export Trends

Chapter 2: Overview of the Global Rice Market

Global rice exports trended upward during 2018-23 (tables 2.5 and 2.6). During that period, export
quantities grew 3.4 percent annually, although they trended down between 2018 and 2019, before
increasing to reach a record high of 58.3 million mt in 2022. These trends largely tracked the exports of
India and Thailand, the top two exporting countries. For example, the drop between 2018 and 2019 was
largely due to lower exports by Thailand that fell by almost half from 11.2 million mt to 7.6 million mt.
This fall was caused in large part by severe drought in northern and central Thailand, which lowered its

dry season production resulting in less long grain white rice available for exports. 8?

Table 2.5 Global rice export volumes by country, annually by volume, 2018-23
In thousands of metric tons.

Trade partner
India
Thailand
Vietnam
Pakistan
United States
China
Burma
Brazil
Uruguay
Paraguay
Cambodia
All other
Total

2018
12,006
11,232

2,892
3,932
3,191
1,321
2,750
1,459
829
707
441
4,261
45,020

2019
9,892
7,584
5,467
4,589
3,642
2,747
2,700
1,063

872
738
555
4,620
44,469

2020
14,716
5,733
5,633
3,986
3,292
2,304
2,300
1,401
1,032
903
654
5,714
47,667

2021
21,477
6,266
5,712
3,991
3,411
2,448
1,900
854
761
693
635
5,466
53,615

2022
22,247
7,695
6,564
4,604
2,489
2,215
2,335
1,731
1,096
824
642
5,917
58,358

2023
17,860
8,748
6,892
4,560
2,753
1,626
1,577
1,454
1,108
911
648
5,154
53,289

Source: S&P Global, Total exports, HS heading 1006, rice, accessed January 7, 2025.

Note: Burma export data were calculated by aggregating imports from Burma as reported by all other countries.

8 USDA, FAS, Drought Update, May 20, 2020; USDA, FAS, Commodity Intelligence Report, October 1, 2021.
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Table 2.6 Global rice export values by country, annually by value, 2018-23

In millions of dollars.

Trade partner 2018 2019 2020 2021 2022 2023
India 7,544 6,835 7,987 9,693 10,779 10,466
Thailand 5,634 4,200 3,703 3,408 3,940 5,101
Vietnam 2,621 2,434 2,791 3,006 3,193 3,685
Pakistan 2,013 2,284 2,105 2,144 2,371 2,856
United States 1,691 1,867 1,878 1,952 1,713 2,045
China 887 1,059 916 1,036 1,034 985
Burma 388 717 791 594 877 761
Brazil 467 368 504 359 656 621
Uruguay 394 361 463 383 495 595
Paraguay 219 227 295 274 293 415
Cambodia 411 421 471 422 416 474
All other 3,864 3,325 4,078 3,980 4,479 4,591

Total 26,132 24,098 25,981 27,251 30,247 32,596

Source: S&P Global, Total exports, HS heading 1006, rice, accessed January 7, 2025.
Note: Burma export data were calculated by aggregating imports from Burma as reported by all other countries.

The sharp rise in exports between 2020 and 2021 can be largely attributed to India, with its exports
increasing almost 50 percent from 14.7 million mt to 22.2 million mt consisting mostly of parboiled, long
grain white, and broken rice. Between 2020 and 2022, West Africa had strong demand for parboiled rice,
long grain rice, and broken rice. The region faced production and import supply shortages for other
cereals, exacerbated by supply chain disruptions after the Russian invasion of Ukraine.®° Furthermore, in
2021 and 2022, China had strong demand for broken rice owing to higher prices of other feed crops
(e.g., corn) and its increased rice demand for industrial uses.®! Growth in exports from Vietnam was
steady over this time period. The value of global rice exports during 2018-23 followed a similar pattern
as export quantity trends, with the exception that export values rose to record high levels in 2023,
largely as a result of the 20 percent increase in international rice prices that year. °2

Between MY 2018/19 and MY 2023/24, global rice exports were highly concentrated in Asia, with
market shares shifting among exporting regions (figure 2.8). In both MY 2018/19 and MY 2023/24, as
well as during the intervening years, more than 80 percent of exports were from Asia (primarily
Southeast Asia and South Asia), largely because the majority of rice is produced there. Between MY
2018/19 and MY 2023/24, Southeast Asia was the world’s largest exporting region, with four of the
world’s leading exporters: Thailand, Vietnam, Burma, and Cambodia. In that period, the shares of
Southeast Asia and South Asia grew at the expense of all other regions. Outside Asia, most global
exports are from the Americas. North America and South America, combined, made up 15 percent of
exports in MY 2018/19 and 12 percent in MY 2023/24.

% The Russian invasion of Ukraine led to a significant decrease in wheat availability for six West African countries
that import between 30 and 50 percent of their wheat from Russia and Ukraine. Oxfam International, “West Africa
Faces Its Worst Food Crisis in Ten Years,” April 4, 2022; WFP, “Worsening Hunger Grips West and Central Africa,”
April 12, 2024; The Africa Center for Strategic Studies, “Conflict Remains the Dominant Driver of Africa’s Food
Crisis,” October 16, 2023.

91 USDA, FAS, Senegal: Grain and Feed Annual 2022, April 26,2022, 6; Storey, “Chinese Rice Imports Soar as Exports
Hold Steady on Year,” October 21, 2021.

%2 FAO, Food Outlook, June 2020.
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Figure 2.8 Regional share of global rice exports in marketing years 2018/19 and 2023/24

In percentages, by marketing year (MY). Underlying data for thisfigure can be found in appendix F, table F,9.
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Source: USDA, FAS, PSD Online database, accessed December 27, 2024.

Global Import Trends

Countries rely on imports to meet consumer demand for a variety of possible reasons; for example, (1)
they are not major rice producers but are important consumers (e.g., the Philippines); (2) rice
consumption is growing faster than rice production (e.g., Indonesia and Malaysia); (3) they are major rice
producers and consumers that face occasional production shortfalls (e.g., China); or (4) they have trade
obligations for a minimum quantity of imports (e.g., Japan).

Global import quantities dipped slightly between 2018 and 2019, largely as a result of the lower quantity
of imports by China and Indonesia (tables 2.7 and 2.8). But during 2020-22, imports increased by about
one-third to reach a record 55.8 million mt in 2022, with higher imports by most of the major importing
countries. While import values also trended upward, their growth differed from quantity growth because
of large fluctuations in global rice prices.
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Table 2.7 Global imports of rice, annually by volume, 2018-23

In thousands of metric tons.

Trade partner 2018 2019 2020 2021 2022 2023
Philippines 1,784 2,768 2,087 2,952 3,868 3,611
Indonesia 2,251 445 356 408 429 3,063
China 3,035 2,504 2,911 4,926 6,159 2,598
Iraq 974 1,301 1,000 1,318 2,126 1,844
Benin 2,511 1,928 1,642 1,731 2,032 1,714
Saudi Arabia 1,306 1,403 1,547 1,150 1,291 1,492
Malaysia 808 969 1,220 1,154 1,242 1,408
United States 896 964 1,188 957 1,296 1,338
Céte d'lvoire 1,497 1,342 1,113 1,443 1,562 1,307
Senegal 997 957 1,053 1,232 1,487 1,302
South Africa 1,075 967 1,032 1,005 1,039 1,223
All other 22,955 23,402 26,972 31,249 33,304 30,151

Total 40,089 38,950 42,122 49,525 55,835 51,051

Source: S&P Global, General imports, HS heading 1006, rice, accessed January 7,2025.

Table 2.8 Global imports of rice, annually by value, 2018-23

In millions of dollars.

Trade partner 2018 2019 2020 2021 2022 2023
Philippines 696 951 822 1,131 1,213 1,583
Indonesia 1,036 184 195 184 202 1,789
China 1,600 1,254 1,459 2,188 2,622 1,408
Iraq 702 856 688 827 1,103 1,350
Benin 974 736 647 645 724 673
Saudi Arabia 1,328 1,413 1,402 1,060 1,338 1,626
Malaysia 407 453 587 575 608 812
United States 903 1,014 1,187 876 1,158 1,308
Cote d'lvoire 689 604 560 726 805 722
Senegal 373 351 396 495 601 490
South Africa 519 448 541 504 475 632
All other 14,830 13,518 15,041 16,517 19,563 18,976

Total 24,056 21,782 23,524 25,730 30,412 31,369

Source: S&P Global, General imports, HS heading 1006, rice, accessed January 7,2025.

Unlike global rice exports, which have a high level of regional supplier concentration, imports are widely
dispersed among regions and countries. The top 10 importing countries received about 40 percent of
global imports during MY 2018/19-2023/24.23 The leading importing regions were Africa, Southeast
Asia, the Middle East, and East Asia (figure 2.9). Other regions, including North America, South America,
and the EU, each received 5 percent or less of global imports. Between MY 2018/19 and MY 2023/24,
changes in global rice imports shares occurred for Africa, Southeast Asia, and East Asia, but other
regional shares were more stable (figure 2.9).°4

93 USDA, FAS, “PSD Online Database,” accessed December 27, 2024.
94 USDA, FAS, “PSD Online Database,” accessed December 27, 2024.
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Figure 2.9 Regional share of global rice imports in marketing years 2018/19 and 2023/24

In percentages, by marketing year. Underlying data for this figure can be found in appendix F, table F.10.
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Source: USDA, FAS, PSD Online database, accessed December 27, 2024.

Africa was the top rice-importing region in the world with a global import share of about one-third
during MY 2018/19-2023/24. Imports made up a large portion of rice consumption in this rice-deficit
region. Nigeria was the region’s largest importer and accounted for 30—40 percent of rice imports into
this region between MY 2018/19 and MY 2023/24. Other major importing countries in the region were
Senegal, Céte d’lvoire, and Ghana.®> Nearly 90 percent of Africa’s imports were sourced from South
Asian or Southeast Asian countries. In addition to being the world’s largest rice-exporting region,
Southeast Asia was also a significant importer between MY 2018/19 and MY 2023/24 (figure 2.9). The
majority of Southeast Asian imports were from exporters within the region, such as Thailand and
Vietnam. ¢ Between MY 2018/19 and MY 2023/24, the Middle East was one of the world’s top three
importing regions.?’ Its share of world imports fluctuated between 13 percent and 17 percent. The
major importers in the Middle East were Iran, Iraq, and Saudi Arabia. Over 80 percent of Middle Eastern
imports originated from South Asian and Southeast Asian countries, with most of the remainder
supplied by North America and South America.®8 Between MY 2018/19 and MY 2023/24, East Asia’s
share of global rice imports fell primarily because of the rapid drop in Chinese imports.%°

Trends in Global Rice Prices

Rice is a highly heterogeneous commaodity, with trade fragmented by consumer preferences, including
for processing level, variety, grain length, quality, and source. Because the majority of the world’s traded

9 USDA, FAS, PSD Online database, accessed December 27, 2024.
% During MY 2018-23, Southeast Asia imported 90 percent of its rice from Southeast Asian exporters.
97 USDA, FAS, PSD Online database, accessed December 27, 2024.
%8 USDA, FAS, PSD Online database, accessed December 27, 2024.
99 USDA, FAS, PSD Online database, accessed December 27, 2024.
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rice is long grain white rice, most export price quotes are for this type of rice.1%° But even for long grain
white rice, price trends in the high-quality segment (e.g., with a lower content of broken rice) differ from
those in the low-quality segment (with a higher broken rice content). Moreover, aromatic, medium grain,
and paddy rice are considered separate market segments, with pricing dynamics and trends that differ
from long grain rice. 101

International prices are available for four major rice types: indica (a type of long grain), aromatic
(including jasmine and basmati), japonica (a type of medium or short grain), and glutinous. 192 Indica rice,
grown in tropical and subtropical regions—such as India, Pakistan, Thailand, Vietnam, Burma, Cambodia,
the Philippines, Indonesia, Malaysia, southern China, Brazil, and the southern United States—accounts
for about two-thirds of global trade. 03 It istypically long grain and not sticky when cooked. Aromatic rice
includes jasmine and basmati rice and is characterized by a nutty or popcorn-like aroma. It is primarily
produced in Thailand, Vietnam, Cambodia, India, and Pakistan and makes up about one-quarter of the
global trade. %4 Japonica rice is grown in regions with more temperate cooler climates—such as Japan,
North Korea, South Korea, certain regions of China, California, the EU, Russia, Australia, and Egypt—and
makes up about 10 percent of global trade. Japonica rice is typically short or medium grain, and many
varietiesare more rounded and tend to stick together when cooked. 19> Glutinous and other specialty rice
types contribute less than 3 percent toglobal trade and are primarily from Thailand, Vietnam, Cambodia,
and Laos. Glutinous rice is sticky or sweet and is frequently used in desserts. 196

Overall, prices for all rice categories during this period were volatile, especially for japonica and glutinous
rice. Many of the price movements observed can be associated with unanticipated changes in global
supply, such as weather-related supply shocks (e.g., El Nifio), as well as demand, such as government
purchases to build up emergency stocks as a response to natural disasters or geopolitical events. 107
Several countries have enacted a variety of policies with the explicit goal of becoming more self-
sufficient and stabilizing rice prices and supplies for their domestic consumers, producers, or both.
Although these actions sometimes succeed in keeping domestic prices stable, they often do so by
shifting price volatility to the world market because the policies prevent or discourage rice supplies from
profiting from higher prices abroad. 1% In some cases, price volatility in rice-consuming countries can be
associated with changes in currency valuations in the major exporting countries, such as the value of the
Thai baht and Vietnamese dong vis-a-vis the U.S. dollar. Volatility in rice prices can also be attributed to
the inelasticity of consumer demand when relatively small changes in available supplies give rise to large
changes in prices.

Specific price movements in internationalrice prices between 2018 and 2024 are shown in figure 2.10. In
2018, prices generally fell owing to weakening demand for imports by several Asian and African

100 FAQ, “FAO Rice Price Update,” accessed various dates.

101 |RRI, “Price Production Course: Rice Races,” accessed December 14, 2024.

102 EAQ, “FPMA Tool,” accessed October 2, 2024.

103 YSDA, ERS, “Rice Sector at a Glance,” accessed November 6, 2024.

104 USDA, ERS, “Rice Sector at a Glance,” accessed November 6, 2024.

105 USDA, ERS, “Rice Sector at a Glance,” accessed November 6, 2024.

106 USDA, ERS, “Rice Sector at a Glance,” accessed November 6, 2024.

107 OECD, The Economic Effects of Public Stockholding Policies for Rice in Asia, October 18, 2018, 8.
108 Martin et al., “Trade Policy and Food Price Volatility,” June 7, 2024.
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countries coupled with currency depreciations against the dollar in some leading export markets.°° In
2019, prices for indica remained flat because of weak demand by key purchasers such as Bangladesh,
China, Indonesia, and Nigeria. However, prices started to strengthen in response to increased demand
for medium and short grain rice from importers in Asia. 110

Figure 2.10 Food and Agriculture Organization of the United Nations (FAO) rice prices indexes, 2018-24.

Priceindex (2014-16) = 100. Underlying data for this figure can be found in appendix F, table F.1.
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Source: FAO, “FAO Rice Price Update,” accessed September 5, 2024.

Note: The All FAO index is based on 21 rice export quotes. The Indica index is based on the following prices: Argentina 5%, Brazil 5%, India
parboiled 5%, Pakistan 5%, Thai 100% B white, Thai parboiled 100%, Uruguay 5% (long grain white rice), U.S. #2 4% (long grain white rice),
Pakistan 25%, Thai 25%, Thai 1A Super (white broken rice), Pakistan 25%. The percentages in the rice type names generally refer to the
percentage of broken kernels, except for Thai 100% B, which is a Thai grade of long grain white rice with less than 5% broken kernels. The
aromatic index is based on the following prices: Cambodia fragrant 5%, India Pusa basmati, Pakistani basmati, Thai fragrant (Hom Mali jasmine
rice, grade A), Vietnam fragrant. The japonica index is based on the following prices: U.S. medium grain #1 4% (California Calrose). The
glutinous index is based on the following prices: Thai glutinous 10%, Vietnam glutinous 10%. Within each variety’s index, a simple average of
the relative quote prices is calculated, then the average relative prices of each of the varieties are combined by weighing them with their trade
shares to arrive atthe All FAO Index.

In 2020, prices were heavily impacted by the COVID-19 pandemic. Pandemic-related restrictions were
partly a reason for elevated prices as shortages of containers and workers led to higher transportation
costs. 111 The sudden increases in domestic demand, as various suppliers entered pandemic-related
lockdowns, compounded the price rise in March, as did temporary export restrictions in some exporting
countries, most notably Vietnam. As these measures coincided with a considerable slowdown of Indian
shipments caused by logistical bottlenecks, the supply constraints spurred a rapid rise in prices. These

109 FAQ, Food Outlook, November 2018.
110 FAQ, Food Outlook, May 2019.
111 USA Rice Federation, “March FAO Rice Price Report Shows Higher Global Prices in 2021,” March 29, 2021.
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export restrictions proved short-lived, nevertheless, and were eased, if not fully repealed, by May
2020.112

In 2021, prices declined sharply owing to a slowdown in demand, in tandem with new crop arrivals and
currency movements. Prices fell particularly for aromatic and glutinous rice, because of increased
production in major exporting countries, as well as weak demand, especially for basmati rice from
Middle East and North African buyers. Also, limited irrigation water in California led to increased
japonica prices starting in early 2021. Prices fell for indica rice because of fresh crops in Thailand and
Vietnam, as well as currency movements, and efforts by traders to attract new sales that were held back
as a result of container shortages and sharply higher shipping costs that did not fully abate until 2022.
U.S. rice prices increased in 2021 despite expectations of farmers in the U.S. Mississippi Delta region that
prices would decline, which prompted shifts to cultivation of more profitable crops, such as corn and
soybeans. 113

Prices rose in 2022, most notably for japonica and aromatic rice, in response to strong import demand
and supply constraints in the japonica and fragrant sectors. However, increases were moderated by
abundant supplies of indica rice from Asia. 14 In the indica segment, Thai and Vietnamese prices rose in
2022, owing to demand growth. Expectations of consecutive output declines in the United States and of
drought-induced declines in Argentina and Brazil also caused prices to rise. As described in chapter 3,
Russia’s invasion of Ukraine also contributed to higher prices in 2022 by making agricultural inputs and
shipping more expensive.

Prices increased for most of 2022 and continued to rise in 2023 because of strong demand from buyers
in Asia and production disruptions. On the demand side, prices were supported by strong buying in Asia,
often resulting from public efforts to keep domestic prices in check or to build up stocks. On the supply
side, poor weather and higher production costs created disruptions in MY 2022/23. Concerns over the
potential production impact of the emergence of an El Nifio phenomenon tended to add to stronger
prices. In mid-2023, japonica rice prices fell because of low demand and the arrival of freshly harvested
supplies in Vietnam coupled with expectations of a rebound in production in California. Glutinous rice
prices also fell at the end of the year owing to weak demand, especially in China. 1> International rice
prices rose in 2023 as a result of tighter export restrictions by India, as well as concerns over the impacts
of El Nifio on production. However, export prices fell toward the end of 2023, influenced by a weakening
import demand, the arrival of freshly harvested supplies, and currency depreciations against the U.S.
dollar in some exporting countries in Asia. 116 In the first six months of 2024, prices for all rice types fell.
This was in large part due to strong supply and low demand from African buyers, as well as the weakness
of the Thai baht and Viethamese dong against the U.S. dollar. Indica price fell less sharply both because
of large purchases by Southeast Asian buyers, most notably Indonesia, and the continued effects of
India’s rice export restrictions on international prices.

112 EAQ, Food Outlook, June 2020.

13 EAO, Food Outlook, June 2021.

114 EAO, Food Outlook, June 2022.

115 EAO, Food Outlook, June 2023.

116 Because global rice prices are typically denominated in U.S. dollars, a weaker currency in the exporting country
relative to the dollar translates into lower prices. FAO, Food Outlook, November 2023.
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Chapter 3
Comparisons of Competitiveness
Across Rice-Exporting Countries

This chapter provides an overview of the elements of competitiveness for rice producers, as well as
some of the available measures to compare producers on these elements. It also presents a summary of
how government policies are used by rice-producing countries to bolster competitiveness. This
information supplements the competitive strengths and weaknesses of individual countries that are
presented in chapters 4-7. The countries covered in this chapter are primarily the major rice-exporting
countries, which are Brazil, China, India, Pakistan, Paraguay, Thailand, the United States, Uruguay, and
Vietnam. The chapter also makes occasional reference to Bangladesh and Indonesia, the two countries
profiled in the report that are major rice producers but not major exporters.

Broadly, competitiveness depends on a supplier’s ability to provide products with the characteristics
sought by buyers, at a price those buyers are willing to pay. For rice producers, desired characteristics
vary by market and consumer group. For example, preferred types of rice are highly specific by country,
with some countries preferring long grain rice and others preferring medium grain. Desired
characteristics also vary for different types of buyers within a country. Buyers in the market for food
ingredients, for example, value different characteristics than buyers purchasing rice for direct food use.
Regardless of the type of rice sought, however, three main criteria affect purchase decisions in
agricultural markets (including rice): delivered cost, product differentiation, and reliability of supply. 117

The delivered cost of rice reflects the cost of production on the farm (that is, the cost to produce paddy
rice), milling and transportation costs, import compliance costs, and tariffs imposed by the importing
country. Exchange rates also affect delivered cost. Indicators of competitiveness pertaining to delivered
cost include not only the direct and indirect costs associated with farming (e.g., seeds, water, chemical
inputs, land, taxes, and labor) but also crop yields affecting the per-unit cost of producing rice and the
efficiency of the milling and transportation sectors. When cost data are not available, price comparisons
can shed light on relative cost differences between countries.

Product differentiation concerns the attributes of the rice offered to buyers. Attributes may include the
rice variety (e.g., aromatic rice or rice of a certain grain length), markers of quality such as cooking
properties or percentage of broken rice included in the final product, consumer preferences such as
organic certifications, and intangible factors such as national or brand reputation affecting consumer
perceptions of the rice. Measures of countries’ competitiveness that relate to product differentiation

117 Interviews with industry representatives conducted for this report, cited throughout the “factors affecting
competitiveness” sections of the country profiles, confirmed the applicability of these criteria to rice markets. To
analyze the competitive factors affecting global rice industries, the Commission used a framework that draws
together various aspects of the competitive conditions in food and agricultural trade. This framework draws on
Michael Porter’s theory of competitive advantage as a starting point from which to analyze competitive conditions
affecting trade in agricultural products. For more information on this framework and its limitations, see USITC,
China’s Agricultural Trade, March 2011, E-3 to 3-8; Porter, Competitive Strategy, 1980 and Porter, Competitive
Advantage, 1985.
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include the product mix offered as well as the milling yield; the latter is affected by the quality of the
crop received and the extent to which advanced milling equipment is available in a country. As described
in additional detail below, poor milling yields can indicate quality problems with rice, such as improper
postharvest handling or kernels that are prone to breakage because of growing conditions.

Reliability of supply refers to the ability of a supplier to deliver a given product to a specific location at a
contracted time; it often depends on efficient supply chains and well-functioning market information
systems. Policies that restrict exports can harm a supplier’s reliability, as can climate-related disasters or
other unexpected events that disrupt production or transportation. Measures of reliability of supply that
can be used to evaluate countries’ competitiveness include the export-to-production ratio and the
amount of variability in production and export levels. The presence or absence of export restrictions can
also affect reliability of supply, but the extent of the effect likely varies depending on the duration and
frequency of the restrictions and the importance of the supplier in the market.

As shown in figure 3.1, cost of production, product differentiation, and reliability of supply each has
many components that affect an exporter’s overall ability to compete in that dimension. External
disruptions such as global input price spikes, shipping disruptions, or natural disasters can affect a
country’s overall production and export performance along one or more of these dimensions, as
described below.

Although government policies are not a separate competitive factor in and of themselves, they may
affect any of the measures described above. For example, input subsidies lower the cost to the farmer of
producing rice, and consumer price supports increase the likelihood that rice will stay within a country’s
borders. Governments may also fund research to aid in the development of new rice varieties; they may
also invest in programs to differentiate and promote the country’s rice in export markets. Government
policies also have indirect effects. For instance, efficient transportation of rice relies on government
investment in infrastructure. Because the rice industry is one in which the government is heavily

involved in many producing countries, this chapter also includes a comparison of government support
levels across countries.
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Figure 3.1 Competitive factors in agricultural markets
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Delivered cost is an important criterion in purchasing decisions, particularly for agricultural commodities
such asrice. For some buyers, delivered cost is the most important consideration. To be competitive,
suppliers must be able to offer rice to purchasers at prices that are comparable to (or below) the prices
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offered by other domestic and foreign producers. The price a supplier can offer in any particular market
depends on the cost to produce rice and ship it to that destination.

The cost of producing rice depends on the costs of inputs, including materials, machinery, and labor.
Material costs include seed, fertilizer, chemical inputs (e.g., pesticides and insecticides), water, and fuel.
The cost of production also includes the cost of land (commonly measured as the rental cost for leased
land or the opportunity cost for owned land). As described below, systems of production for rice vary in
the extent to which they rely on labor or mechanization to perform tasks such as agrichemical
application and harvesting, but all rice farms require some amount of labor and some amount of
machinery. Other costs include electricity and land. At the milling stage, the costs of producing rice
include the cost to procure paddy rice from farmers, electricity, packaging, labor, and depreciation of mill
equipment. The efficiency of milling machinery also affects the delivered cost for milled rice.
Transportation costs throughout the supply chain add to the final delivered cost of rice and may vary
widely by end market, since they depend on external factors, including fuel costs and the efficiency of
the transportation system.

Additional expenses affect the overall delivered cost to export markets. These include the costs of
currency conversion and tariffs, if applicable. The delivered cost of exported goods also includes
spending to meet regulatory requirements, such as complying with phytosanitary standards, and labeling
and packaging requirements.

Cost of Production on Rice Farms

Data are available that permit certain comparisons of the cost of rice farming across countries (tables
3.1-3.3). Although these data are not necessarily directly comparable in how they measure costs, nor
are they always available for the same years for each country, they allow for some broad analysis. All the
data in the tables reflect the cost of producing paddy rice, and all include measures of the on-farm costs
of materials, machinery, labor, irrigation, and land. In general, the lowest costs of production are found
on rice farms in India, Pakistan, and Vietnam. Higher costs of production are found in the United States,
Brazil, and some non-export-oriented countries such as China and Indonesia.

In South Asia, the governments of India, Pakistan, and Bangladesh regularly report costs of production
data for rice farms (table 3.1). For Pakistan, these data permit a comparison of the costs of growing
basmati and non-basmati rice, with the cost of basmati production about 32 percent higher than the
cost of non-basmati production in the same state (Punjab). This reinforces the importance of price
premiums that allow farmers who grow basmati rice to recover their higher costs of production.

Governments in Uruguay, Brazil, and the United States also have recent data available on the cost of rice
farming in those countries (table 3.2). For the United States, data are available by region. The cost of
production is significantly higher in California than elsewhere in the United States, or in any other
growing region shown in tables 3.1-3.3. This reflects the high costs of many inputs in California,
including land, water, and labor.
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Table 3.1 Costs of production in South Asia: total, labor, and labor share by country, data for most recent

growing season available
In reporting year, U.S. dollars per metric ton (USD per mt), and percentages (%).

Most recent Total cost of
Country (including subregion and rice available reporting production Laborcost (USD Labor share
type if applicable) period (USD per mt) per mt) (%)
India (Telangana) 2021-22 272 84 31
India (Uttar Pradesh and West Bengal) 2021-22 271 92 34
India (Punjab) 2021-22 190 32 17
Pakistan (Punjab, basmati) 2022-23 194 74 38
Pakistan (Punjab, non-basmati) 2022-23 147 55 37
Pakistan (Sindh, non-basmati) 2022-23 124 52 42
Bangladesh 2022-23 259 116 45

Sources: Government of Pakistan, Ministry of National Food Security and Research, Agriculture Policy Institute, July 2022; Government of India,
Ministry of Agriculture & Farmers Welfare, Department of Agriculture & Farmers Welfare, Economics, Statistics & Evaluation Division, accessed
October 10, 2024; Government of Bangladesh, Bangladesh Rice Research Institute, November 2023.

Notes: As described in the Pakistan country profile in chapter 5, rice production in Pakistan is known to be highly labor intensive, especially in
land preparation, transplanting, and harvesting; however, official data do not separate the labor costs associated with each of these
production activities. This table added the total costs of these activities to specifically identified labor costs; thus, these labor costs represent
an upper bound.

Table 3.2 Costs of production in the Americas: total, labor, and labor share by country, for latest growing

season available
In reporting year, U.S. dollars per metric ton (USD per mt), and percentages (%).

Most recent Total cost of

available reporting production Labor cost (USD Labor share
Country (including subregion) period (USD per mt) per mt) (%)
Uruguay 2023-24 220 29 13
Brazil 2023-24 389 20 5
United States (Mississippi Delta) 2023 355 16 5
United States (Gulf Coast) 2023 347 22 6
United States (California) 2023 518 35 7
United States (Arkansas non-Delta) 2023 309 13 4

Sources: Asociacion Cultivadores de Arroz (The Rice Growers Association of Uruguay), December 2023; Governo do Estado Rio Grande do Sul
[Government of the State of Rio Grande do Sul], Instituto Rio Grandense do Arroz [Rio Grande Rice Institute], accessed September 10, 2024;
USDA, ERS, “Commodity Costs and Returns,” accessed October 3, 2024.

Notes: For Uruguay, labor is identified in the source as “salaries and professional fees,” and may include costs that are not direct production

costs. As a result, these values likely represent an upper bound on labor costs.

Recent official data on the cost of rice production are not available for farms in China, Indonesia,
Thailand, or Vietnam. Table 3.3 presents data from a 2014 study that compared the costs of production
across major rice-producing countries. India was included in this study and is included in table 3.3 for
comparison. The region of Thailand examined in this study grows mostly long grain white rice, rather
than jasmine rice. Much like the differences between basmati and non-basmati rice described for
Pakistan above, Thailand’s yields and production costs vary widely depending on the type of rice grown,
with aromatic (jasmine) rice having much lower yields than long grain white rice.® Because of this
variation, comparisons of the costs of production between Thailand and other major exporters should be
made only when variety of rice being examined is similar.

118 As described in chapter 6, yields differ significantly between Thailand’s regions, dependingon the variety of rice
grown. Thailand’s significant production of low-yielding, single crop jasmine rice drives down its average yield,
which increases its average cost of production.
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Table 3.3 Costs of production in select Asian countries: total, labor, and labor share by country, for latest

growing season available
In reporting year, U.S. dollars per metric ton (USD per mt), and percentages (%).

Most recent Total cost of

available reporting production (USD Labor cost (USD
Country (including subregion) period per mt) per mt) Labor share (%)
India (Tamil Nadu) 2013-14 204 69 34
China (Zhejiang) 2013-14 324 69 21
Indonesia (West Java) 2013-14 362 122 34
Thailand (Suphan Buri) 2013-14 204 30 15
Vietnam (Can Tho) 2013-14 150 29 19

Source: IRRI and the Philippine Rice Research Institute, 2017, accessed September 12, 2024.
Notes: These data were sourced from a single study and thus are directly comparable.

As shown in the tables, a key difference in cost structure between systems of production in rice-
producing countries is the share of labor in total on-farm costs. India, Bangladesh, Pakistan, and
Indonesia are labor-intensive producers, with labor accounting for over 30 percent of the cost of growing
rice. China, Thailand, and Vietnam are more mechanized than those countries, with labor representing
between 15 percent and 21 percent of costs. The labor cost share in these countries, however, is still
above that of the highly mechanized producers in the Americas—Brazil, the United States, and
Uruguay—where labor accounts for only between 4 percent and 13 percent of costs. Uruguay stands out
as having a significantly lower cost than the other mechanized producers. Farms in Uruguay are very
large and efficient, which distributes the costs of mechanization over many high-yielding acres.11°

The cost of producing rice on the farm is usually measured on a per-unit basis, which means that yields
affect delivered costs. If a country improves its yields, it can lower per-unit production costs without
changing other aspects of the system of production. As a result, the use of high-yielding seeds and
advanced production technology (such as machinery and irrigation) that enhance yields also influence
delivered cost for paddy rice. Yield improvements based on genetic improvements have slowed in recent
years, and more frequent extreme weather events and water shortages (described below) further
threaten yields. Still, some countries such as India and Pakistan have potential for additional yield growth
that could lower their delivered costs. 12°

Input Price Spikes

Between 2018 and 2024, the delivered cost of rice was impacted by large fluctuations in input prices for
farmers and especially by significant input price spikes in late 2021 and early 2022. Input price volatility
during this period stemmed from two major global events—the COVID-19 pandemic (which began in
December 2019) and the Russian invasion of Ukraine (which began in February 2022). Both had
profound effects on global agricultural markets, including rice. These events led to significantly higher
costs of rice production across all major producing countries. In particular, they raised the costs of
fertilizer and energy inputs, and they also added to the cost of transporting rice between major

119 Additional details on Uruguay’s system of production are provided in chapter 7.
120 This potential is explained in chapter 5.

72 | www.usitc.gov


www.usitc.gov

Chapter 3: Comparisons of Competitiveness Across Rice-Exporting Countries

exporting and importing countries. These factors, described below, also contributed to higher
international prices for rice, which threatened food-insecure populations in low-income countries. 121

Fertilizer and energy are two key components that contribute to delivered cost for rice. Fertilizers,
particularly those based on nitrogen, phosphorus (phosphates), and potassium (potash), are essential to
global rice production. 122 For example, fertilizers account for about 30 percent of total input costs in
Thailand and Vietnam, and almost 20 percent in the United States. 123 Energy prices impact delivered
costs throughout the supply chain, including farm-level production costs, milling and processing
expenditures, and the freight rates at which product is moved to ports and domestic consumption
centers. Price movements of fertilizer and energy are highly related, especially prices of nitrogen-based
fertilizers (e.g., urea and ammonia) for which natural gas is the primary input.

During 2018-23, fertilizer and energy price trends can be grouped into three distinct periods (figure 3.2).
Between 2018 and 2020, global fertilizer prices remained relatively stable as a result of steady global
demand for fertilizers, particularly from major agricultural producers such as the United States, China,
India, and Brazil. The period between mid-2020 and mid-2022 saw dramatic increases in both fertilizer
and energy prices. For example, the price of urea increased from $202 per metric ton in May 2020 to
$925 per metric ton in April 2022, crude oil prices rose from $21 per barrel in April 2020 to $117 per
barrel in June 2022, and natural gas rose from $1.6 per metric million British thermal units (mmbtu) in
May 2020 to $42.2 per mmbtu in March 2022.124 |n 2023, prices for these commodities decreased and
stabilized at new, higher levels.

121 Schmidhuber and Qiao, “Rising Input Prices,” November 2021.

122 AMIS, “Production of Mineral Fertilizers,” accessed various dates; Antip, “Focus on Fertilizer,” June 2024.
123 Cost of production data compiled by the USITC.

124 World Bank, “Pink Sheet Data,” accessed October 15, 2024.
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Figure 3.2 Prices of crude oil and urea, 2018-24

Dollars per barrel and dollars per metric ton. Underlying data for this figure can be found in appendix F, table F.11.
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Source: World Bank, “Pink Sheet Data,” accessed October 15,2024.
Note: Crude oil (U.S. dollars per barrel) left axis. Urea (dollars per metric tons) right axis.

The price hikes of the second period stem from several factors, principally the disruptions caused by the
COVID-19 pandemic (which delayed access to key inputs) and the Russian invasion of Ukraine. Russia is a
leading exporter of natural gas and oil, and one of the world’s largest exporters of nitrogen fertilizers and
phosphate. 12> The war led to major disruptions in fertilizer and energy exports as many countries
imposed sanctions targeting key sectors of the Russian economy, including banning imports of fertilizers
from the country, thereby limiting the supply available to purchase on the global market.2¢ The war also
disrupted shipping routes and export flows originating in Black Sea ports. 127 These price shocks were felt
acutely in many rice-producing developing countries, particularly in sub-Saharan Africa and South

Asia. 128

By late 2023, fertilizer prices had fallen and stabilized at levels close to those before Russia’s invasion of
Ukraine. Several factors contributed to this stabilization. Some sanctions on Russian fertilizer exports
were either lifted or circumvented through new trade arrangements. Other major fertilizer-producing
countries such as Canada, the United States, and Morocco increased their production and exports. The

125 During 2018-23, Russia accounted for roughly 11 percent of global oil exports and 8 percent of natural gas
exports. Energy Institute, “Resources and Data Downloads,” accessed October 15, 2024; Russia accounted for about
one-third of global exports of nitrogen, phosphorus, and potassium fertilizer exports during 2017-22; FAQ,
“FAOSTAT: Trade,” accessed various dates.

126 USDA, ERS, “Global Fertilizer Market Challenged,” September 18, 2023; World Bank, The Impact of the War in
Ukraine on Commodity Markets, April 2022.

127 USDA, ERS, “Global Fertilizer Market Challenged,” September 18, 2023.

128 USDA, ERS, “Global Food Insecurity Grows,” November 28, 2022.
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fall in energy prices, particularly for natural gas, began in mid-2022 and also led to lower production
costs of nitrogen fertilizers.12°

Owing to fertilizer price volatility during this period, development of more sustainable agricultural
practices has been growing. In many countries, agricultural research focuses on alternatives to
traditional fertilizers, including organic and bio-based fertilizers, as well as precision farming techniques
that optimize fertilizer use. These trends are expected to help mitigate the impact of future price
fluctuations. 130 Efforts to invest in local fertilizer production, particularly in Africa, have also gained
momentum, as many countries seek to reduce their reliance on imports. 131

Non-Farm Costs

Beyond paddy rice production costs, delivered cost of rice depends on the cost of rice milling (for milled
rice) and on transport and other transaction costs. Data on such costs for the selected countries are
scarce. However, a particularly important metric during 2018-23 was the efficiency of transportation
networks within and between countries, with lower efficiency likely contributing to a higher cost of
milled rice. The World Bank ranks countries on various measures related to these as part of its Logistics
Performance Index. Of the measures within the index, those most relevant to rice exporting are (1) the
infrastructure score, which measures the “quality of trade and transport related infrastructure,”
including ports, railroads, and roads; (2) the international shipments score, which measures the ease of
arranging shipments at competitive prices; (3) the logistics competence and quality score, which
evaluates the quality of available logistics providers; and (4) the timeliness score, which measures
whether shipments reach their destination within the expected time. 132

Those four scores for the rice-producing countries profiled in this report reveal that rice producers in the
United States and China were best positioned to weather the international logistics challenges during
2018-23, described in the next section (table 3.4).133 The index scores (calculated to a maximum of 5.0)
are also available over time. India, in particular, improved its scores significantly after the Commission’s
2015 rice report was published, which likely boosted its rice export competitiveness. 34 The Logistics
Performance Index scores apply to the entire transportation and logistics sector in the countries and may
not reflect rice industry-specific infrastructure, which is known to be advanced in countries such as
Uruguay.

129 Despite the input price spikes and other market disruptions, agricultural trade trends, including those for rice,
remained largely resilient. Schmidhuber, “COVID-19: From a Global Health Crisis to a Global Food Crisis?,” June
2020; USDA, ERS, “U.S. Agricultural Trade Showed Resiliency,” July 20, 2022; Arita et al., “Has Global Agricultural
Trade Been Resilient,” February 1, 2022.

130 Industry representatives, interviews with USITC staff, June 17-18, 2024.

131 African Union, “Africa Pledges to Triple Fertilizer Production,” May 21, 2024.

132 World Bank, “Logistics Performance Index,” accessed November 6, 2024.

133 The World Bank’s Logistics Performance Index 2023 does not include Pakistan, one of the countries profiled in
this report, so Pakistan is excluded from table 3.4.

134 World Bank, “Logistics Performance Index,” accessed November 6, 2024.
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Table 3.4 Selected scores from the World Bank’s Logistics Performance Index for Rice-Producing
Countries, 2023

In logistics performance index (LIP).

International Logistics Competence

Country Infrastructure Score Shipments Score and Quality Score Timeliness Score
United States 3.9 3.4 3.9 3.8
China 4.0 3.6 3.8 3.7
Thailand 3.7 35 35 35
India 3.2 3.5 3.5 3.6
Vietnam 3.2 3.3 3.2 3.3
Brazil 3.2 2.9 33 3.5
Indonesia 2.9 3.0 2.9 3.3
Uruguay 2.7 2.7 3.1 3.2
Paraguay 2.5 2.7 2.6 3.0
Bangladesh 2.3 2.6 2.7 3.0

Source: World Bank, “Logistics Performance Index,” accessed November 6, 2024.

Global Shipping Cost Increases

Rice that is exported is typically transported via maritime shipping, making freight rates an important
component of delivered cost. Between 2018 and 2023, global shipping faced several significant
disruptions that affected international rice markets and trade, leading to challenges for many producers
in ensuring reliable supply and increasing costs. 3% These stem mostly from the COVID-19 pandemic, and
geopolitical tensions (especially the Russian invasion of Ukraine). These disruptions led to fluctuations in
shipping costs that included a dramatic spike in freight rates during 2021 and 2022.

In global trade, rice transported via maritime shipping may be shipped on break-bulk vessels or on
container ships. Break-bulk vessels are intended to carry a mix of large or heavy objects; rice that is
loaded onto these ships is typically packed in 50 kg tote bags and then placed directly in the ship’s cargo
hold. Break-bulk shipping is the typical method used for exports of paddy rice, and other types of rice
can be shipped this way as well. While there are exceptions, break-bulk shipping is more often used for
milled rice that is of lower quality or is intended for further processing, or for large-volume shipments.
Container shipping, by contrast, offers more protection against moisture and damage and is often the
shipping method of choice for rice that is high quality or shipped in small volumes, particularly rice that
is already bagged in consumer packaging before export.136 As described below, the differences between
these shipping methods became particularly important in the rice industry during 2018-23 because the
global disruptions that raised shipping costs did not affect the two methods equally.

The 2020 onset of COVID-19 pandemic led to unprecedented disruptions to transportation and logistics
operations across the globe and had consequences for rice trade. 37 Initially, demand for shipping fell as
global trade slowed down because of widespread economic shutdowns. 138 By mid-2020, however,
demand for goods rebounded sharply as countries began to emerge from lockdowns and consumers
shifted spending from services to goods. This sudden surge in demand overwhelmed the global shipping

135 Ocean transportation for rice includes both container vessels and bulk vessels.

136 Industry representative, email correspondence with USITC staff, December 23, 2024.

137 FAQ, Agricultural Trade & Policy Responses, 2021; World Bank, A Shock Like No Other, April 2022.
138 USITC, Impact of COVID-19 Pandemic, November 2021.
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industry, which had not yet recovered from the pandemic-induced disruptions. 13° Shipping companies
grappled with severe shortages of containers, which became stuck at ports, warehouses, and distribution
centers. 4% The container shortage coupled with increased demand for consumer goods resulted in a
surge in freight costs. 4! For example, the cost of shipping a 40-foot container from Asia to the United
States increased from about $1,500 in early 2020 to over $10,000 by mid-2021. The same dramatic price
hikes were seen on routes to Europe and other major trade lanes. 142

In 2022, global shipping remained volatile, particularly due to the Russian invasion of Ukraine in
February 2022.143 Because of sanctions imposed on Russian shipping companies in response to the
invasion, goods routinely transported via Russian ports had to be rerouted through other countries. In
addition, oil prices surged in response to the conflict, driving up fuel costs for shipping companies which
were passed on to customers in the form of increased shipping rates. By the end of 2022, shipping rates
moderated as new shipping capacity came online and consumer demand began to normalize following
the pandemic boom.

Although these increases in freight rates between 2020 and 2022 affected all rice exporters, container
shipping was disrupted more than break-bulk shipping. Container shipping rates increased nearly
sevenfold, as noted above, while bulk shipping ratesincreased by a slightly more modest factor of four to
five. 144 Bulk shipping rates also came down more quickly after the spike and were not affected by the
shortage of containers. One shipping industry publication reported that this difference led to an increase
in the share of rice shipped via break-bulk vessels, particularly for rice shipped from Asia to West African
markets. Rice shipped on these routes had previously been mostly in containers. However, during the
freight rate spike, only rice shipped in bulk was able to be price-competitive in West African markets
because container freight for rice was about twice as expensive as break-bulk shipping. 14>

The freight rate spikes in the second half of 2018-23 highlighted the competitive advantages that can
stem from favorable logistics and transportation for rice producers. These advantages can stem from the
types of shipping available to rice producers as well as the distance to major markets. For example, as
described in chapter 9, the United States is one of only a few paddy rice exporters in the world and
therefore ships a higher share of its rice via more affordable break-bulk shipment (since paddy rice is
typically shipped in bulk). In particular, the United States has a transportation cost advantage for bulk
shipments of paddy rice to Mexico, its largest market, and the relative importance of this advantage
increased during the period of container shortages. Short distances to a major market also create an
advantage for rice producers; a study on global grain shipping found that a 10 percent increase in the

139 USITC, Impact of COVID-19 Pandemic, November 2021.

140 USA Rice Federation (USA Rice), “U.S. Rice Exports, Among Other Commodities,” March 17, 2021; Northam,
“The Pandemic Economy’s Latest Victim?” November 16, 2021.

141 OECD, “Maritime Transportation Costs in the Grains and QOilseeds Sector,” June 14, 2022.

142 Contributing to the spike in freight rates in 2021 was the blockage in March of the Suez Canal, when the Ever
Given, one of the world’s largest container ships, ran aground and blocked all traffic for nearly a week. About 12
percent of global trade passes through the Suez Canal, which connects the Mediterranean Sea with the Red Sea
and serves as a shortcut between Europe and Asia.

143 Schmidhuber, Mustafa, and Qiao, “The War in Ukraine,” June 2022.

144 UNCTAD, “Chapter 3: Freight Rates and Transport Costs,” 2022.

145 Breakbulk News, “Shift to Breakbulk for Shipping Rice,” October 5, 2021.
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distance between markets led to a 2.5 percent increase in freight rates. That study found that freight
rates have an important effect on final delivered cost for grain producers. 146

Preferential Market Access

Tariffs also contribute to the delivered cost of rice. Many countries maintain high tariffs on rice, and that
cost is added to the final cost of rice shipped to those markets. For this reason, preferential market
access granted under bilateral or regional trade agreements can significantly lower the cost of rice
imported from that trade partner, often providing a significant price advantage to that supplier.4? By
contrast, tariff preference erosion can reduce the competitiveness of certain exporters as compared to
others. For example, the United States has duty-free access to the Mexico’s rice market under the United
States-Mexico-Canada Agreement (USMCA) and reduced-tariff access to rice markets in Central America
under the Central America-Dominican Republic Free Trade Agreement (CAFTA-DR). 148 However, changes
to import tariffs in Mexico and Costa Rica for rice that equalized tariff rates for other sources of imports
have led to greater competition in these markets and declining cost competitiveness for U.S. rice, as
discussed in chapter 9.

Product Differentiation

Product differentiation relates to myriad attributes of rice, each of which may appeal to different buyers.
These attributes include the variety of rice offered, product quality as measured by factors such as the
percentage of broken rice included in the finished product and its cooking properties, certifications, and
branding. The ability of a supplier tooffer a more differentiated product increases the chances that these
qualities will influence a buyer’s purchasing decision, potentially making them willing to pay a higher
price.

Product Mix

The major rice-producing countries differ in the varieties of rice they offer. A key determinant of the
product mix offered is what markets a rice producer is chiefly targeting. The major rice producers that
are less export oriented—Bangladesh, China, and Indonesia—do not alter the types of rice they produce
based on demand in export markets. Indonesia has virtually no exports of rice, and Bangladesh exports
only small volumes of locally important varieties of aromatic rice to diaspora communities. China, which
increased its exports during 2018-23, primarily exported from its stocks, which means exports were
mostly of rice that was produced with the domestic market in mind. As a result, these exports are mostly
of white and brown medium grain rice that is not differentiated according to quality.

Most export-oriented rice-producing countries offer a variety of rice types to appeal to a range of buyers.
Variety in the types of rice offered relates both to the specific crop grown—in terms of aromatic vs.

146 This study did not specifically include rice in its analysis. Deuss, Maggi, and Frezal, “Maritime Transportation
Costs in the Grains and Oilseeds Sector,” June 2022.

147 In some import markets, rice may also receive preferential access under preference programs for developing
nations. For example, somerice is eligible for such preferences under the EU’s Generalised Scheme of Preferences.
148 Tariff phaseouts were not complete under CAFTA-DR until January1, 2025, which was after the period of study
for this report.
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nonaromatic or the grain length—and to the level of processing. All export-oriented rice-producing
countries are major suppliers of at least three different types of rice (table 3.5). Some, such as India and
Pakistan, offer mostly aromatic and nonaromatic long grain rice. Thailand and Vietnam, in particular,
have a broad product mix—they are leading suppliers of both aromatic and nonaromatic long grain
white rice and of certain types of short and medium grain white rice. The United States offers both long
grain and medium grain white rice. It also competes in paddy rice markets alongside South American
producers and, increasingly, India. Most export-oriented producing countries are able to expand their
product mix by exporting brown rice, broken rice, and parboiled rice.

Table 3.5 Rice-exporting countries’ status as major or minor exporters of various rice types
— =not applicable.

Medium

Long grain  and short
Country Aromatic white grain white Parboiled Brokenrice Brownrice Paddy rice
Brazil = Major = = Major Minor Major
China — — Major — — Major Minor
India Major Major = Major Major Minor Major
Pakistan Major Major — Major Major Major Minor
Paraguay = Major = = Minor Major Major
Thailand Major Major Major Major Major Major —
United States — Major Major Major Minor Major Major
Uruguay — Major — — Minor Major Major
Vietnam Major Major Major — Major Minor —

Source: S&P Global, Total exports, HS heading 1006, rice, accessed June 17,2024.
Note: Minor exporters refer to those countries that export the type of rice only in limited or inconsistent volumes.

Product Quality

Many rice buyers reportedly consider product quality important when purchasing rice, but those
attributes are difficult to measure across countries. One way of assessing rice quality is the milling yield.
This is the share of milled rice (either total rice or whole kernels, as described below) obtained from
paddy rice after processing. Milling yields depend partly on the quality of the crop. For example, rice
grown under difficult growing conditions, such as during a season with unusually high nighttime
temperatures, is thinner and breaks more easily. 1#° Yields also depend partly on the efficiency of the
mill’s machinery.

The milling yield includes two components: the milling recovery rate and the head rice recovery rate.%°
When comparing milling yields across countries, information is generally available only about the milling
recovery rate, which is simply the total volume of all milled rice (regardless of breakage) as a percentage
of the paddy rice that entered the mill. According to both the International Rice Research Institute (IRRI)
and the U.S. Department of Agriculture (USDA), the milling recovery rate is fairly consistent between
countries. The rate averages between 63 percent and 70 percent for any country using modern mills,
including all the major producers in this report. 151

149 Hardke, “Woe Is Rice Milling,” November 19, 2021; IRRI, “Milling Yields,” accessed November 5, 2024.
150 Hardke and Siebenmorgen, “Production Factors Affecting Rice Milling Quality,” December 12, 2012.
151RRI, “Milling Yields,” accessed November 5, 2024; USDA, FAS, “PSD Online,” accessed November 4, 2024.
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A better measure of product quality than the milling recoveryrate is the head rice recovery rate, which is
the percentage of rice in which the whole kernel (or nearly the whole kernel) remains unbroken after
milling. 132 It is difficult to find data on head rice recovery rates because they vary between mills,
between crops, and even from day to day within a given mill. Head rice recovery rates may be as low as
45 percent (even in some modern mills) and can reach 60 percent or higher under ideal conditions. >3
Within the United States, California typically achieves a higher head rice recovery rate (60-65 percent)
than the average in the U.S. South (55 percent) because of the more favorable growing conditions in
California. The rice variety is a factor, too: medium grain rice, which is grown mostly in California, usually
has a higher recovery rate than long grain rice. 154

An additional aspect of milling related to product differentiation is the ability to segregate broken rice
from whole kernels efficiently. Mill equipment varies in how well it can perform this task.1>> In some
countries, mills segregate rice using labor-intensive practices, such as hand sorting of rice kernels. After
broken rice is separated, it can be sold as a distinct product for use in animal feed and food ingredients.
The food ingredients sector is a growing market and a key source of demand for broken rice. Consumers
in some countries also prefer broken rice for household consumption, especially for certain dishes. 16
Despite a mill’s efforts to segregate broken from whole kernels and sell broken rice separately, some
broken rice is typically included in finished, whole rice. The degree of inclusion of broken rice in milled
white rice varies widely; for example, FAO price monitoring for global rice prices includes white rice with
anywhere from 2 percent to 25 percent broken kernels.>” Rice prices generally reflect these quality
differences, with a higher percentage of broken rice resulting in lower prices. For example, according to
2024 export price data available from FAQ, long grain rice with 4-5 percent broken rice averaged $678
per metricton (mt), compared with an average of $531 per metric ton for long grain rice with 25 percent
broken rice. 158

Other physical characteristics of rice are important to buyers and may therefore influence the price and
marketability of a particular product. One characteristic is the level of chalkiness in the rice. Chalkiness is
an opacity in rice that can result from growing conditions such as excessive temperatures, and it results
in lower milling yields. It also results in lower prices from buyers because the appearance of chalky rice is
less desirable.1>® Other aspects of rice quality that affect price include the whiteness of the rice and its
moisture content. 169 No data are available to compare rice between countries according to these
attributes, but some instances where they have affected product reputation with buyers have been
reported. For example, in 2013 the Central America Rice Federation sent a letter to the U.S. government
and U.S. rice industry representatives complaining about problems with the quality of U.S. rice,

152 | apis et al., “Measuring Head Rice Recovery in Rice,” 2019.

153 |RRI, “Milling Yields,” accessed November 5, 2024.

154 Industry representative, interview by USITC staff, August 26, 2024; Hardke, Jarrod, “Woe Is Rice Milling,”
November 19, 2021.

155 Lapis et al., “Measuring Head Rice Recovery in Rice,” 2019, 90; industry representative, interview with USITC
staff, August 26, 2024.

156 For example, Senegal and Gambia import broken rice for human consumption, and it is widely used in the
region’s traditional dishes. Richardson et al., “A Broken Market,” December 1, 2022.

157 FAQ, “Rice Price Update,” accessed November 5, 2024.

158 FAQ, “Rice Price Update,” accessed November 5, 2024.

159 Korzekwa, “To Fertilize or Not to Fertilize,” March 28, 2022.

160 |RRI, “Physical Quality of Milled Rice,” accessed November 5, 2024.
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particularly chalkiness and cooking properties. The letter warned that the United States was poised to
lose sales in the region if these issues were not resolved. %! Although the United States remained a
major exporter to Central America in 2024, as described in chapter 9, some of these reputational issues
with respect to rice quality persist.

Certifications and Standards Compliance

An additional aspect of product differentiation is the ability to meet standards, whether those standards
are regulatory requirements, such as compliance with pesticide maximum residue levels, or voluntary,
such as organic certification. Rice producers that can meet buyer standards are more successful in selling
their product to the widest possible range of customers. For example, rice producers in California benefit
from a drier climate that results in lower use of agrichemicals, which allows them to more easily comply
with rules in markets that have stringent maximum residue levels for rice. 162 By contrast, the system of
rice production in India tends to lead to overuse of agrichemical inputs, and Indian producers report a
loss of access to some markets due to potential maximum residue level violations. 163

Production of rice under voluntary standards, such as organic standards, accounts for a small share of
the global market, but one that is slowly growing. For instance, annual U.S. imports of USDA-certified
organic rice were 24,000 mt during 2018-23, up from 20,000 mt between 2011 and 2017.164 An
important driver of demand for organic rice is the growing use of rice as an ingredient in packaged foods
that are marketed to health-conscious consumers. 165 If the share of rice produced under voluntary
standards continues to grow, it will benefit producers who have production systems conducive to
meeting these standards. Such systems could include growing environments with naturally lower pest
pressures (i.e., less need for pesticides) and larger mills that can segregate rice in order to preserve the
identity of rice meeting the standard (thereby allowing the mill to handle organic and non-organic rice,
for example). 166

Marketing and Branding

A final important aspect of product differentiation is marketing and branding. Some countries, such as
Thailand, benefit from consumer recognition of their rice in major export markets. Thailand’s
longstanding reputation, particularly for its Hom Mali jasmine rice (which has enforceable quality
standards), has boosted consumer demand for its rice and supported higher prices. In some export
markets, such as the European Union (EU), rice producers may apply for a geographical indication or
other intellectual property protection to further differentiate their product. Hom Mali jasmine rice, for
example, has a registered protected geographical indication in the EU, and both India and Pakistan have

161 Bennett, “Quality Paramount to Importers,” August 30, 2013.

162 Industry representative, interview by USITC staff, August 26, 2024.

163 See chapter 5 for additional details.

164 S& P Global, HS heading 1006, rice, accessed June 17,2024; Childs and Raszap Skorbiansky, Rice Outlook, July 16,
2018.

165 Industry representative, interview with USITC staff, August 26, 2024.

166 Industry representative, interview with USITC staff, August 23, 2024; Childs and Raszap Skorbiansky, Rice
Outlook, July 16, 2018.

U.S. International Trade Commission | 81



Rice: Global Competitiveness and Impacts on Trade and the U.S. Industry

applied for the same for basmati rice, as described in chapter 5.1%7 Other countries, including Vietnam,
have rice that meets buyer quality expectations but is less well recognized by buyers and consumers. The
success of a country’s rice industry at marketing its product in overseas markets depends on a variety of
factors, including business relationships, actual and perceived quality, packaging, and labeling. 162

Reliability of Supply

Reliability of supply, which refers to the ability of a rice producer to deliver a specified quantity of rice to
a buyer by a particular time, was an especially important factor of competitiveness during 2018-23.
Reliability was affected by various factors including the global supply chain disruptions described above,
as well as climate-related disasters and policy decisions among major suppliers that affected the relative
competitiveness of rice suppliers.

Some major rice-producing countries—chiefly Bangladesh and Indonesia—are reliable suppliers only in
their domestic market. These countries consider rice an important part of their food security strategy
and have demand that exceeds domestic supply, resulting in little to no exporting. China also prioritizes
its domestic market, exporting only a small share of its production and mostly sourcing these exports
from older stocks. Even among major exporters like India, some governments periodically put export
restrictions in place to ensure sufficient domestic supply. This reduces the country’s reliability of supply
in export markets, as described in the export restrictions section below.

To be a reliable supplier of rice on the global market, a country must have an exportable surplus. A key
measure of this factor is the export-to-production ratio. A large and stable export-to-production ratio
suggests greater reliability of a country as an exporter. Reliability can also be measured as the stability in
export levels over time; some producers are inconsistent exporters.

This stability can be measured by the coefficient of variation (CV) of exports, which is the standard
deviation in the annual quantity of rice exported over the six-year study period, divided by the average
annual export quantity. Countries with lower CVs have lower variation in their export levels and can be
considered more reliable suppliers of rice.1%? As shown in table 3.6, Uruguay and Paraguay have both the
highest export-to-production ratios and the lowest CVs among major rice producers. Among leading rice
exporters, India has by far the highest CV, which reflects inconsistency in its rice export levels driven in
part by its government policies, particularly export restrictions, as described below.

167 EU, “eAmbrosia Database,” accessed November 29, 2024.
168 USITC, Rice: Global Competitiveness, April 2015, 110.
169 USITC, Rice: Global Competitiveness, April 2015, 115.
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Table 3.6 Export-to-production ratios and coefficient of variation in export levels for rice-exporting
countries, marketing years 2018/19-2023/24

CV = coefficient of variation.

Period CV
Country 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24 of exports
Brazil 12.3 16.0 11.9 19.0 17.6 17.4 0.16
China 1.9 1.8 1.5 1.4 1.2 1.4 0.16
India 8.9 10.5 16.3 17.0 14.9 11.9 0.25
Pakistan 62.4 53.0 46.1 51.7 51.6 61.1 0.14
Paraguay 96.0 100.6 80.7 103.7 107.8 97.5 0.10
Thailand 37.2 32.4 333 38.6 41.8 42.0 0.15
United States 41.6 50.9 41.2 43.7 40.4 449 0.13
Uruguay 100.7 102.2 85.7 101.2 95.9 95.0 0.08
Vietnam 24.1 22.8 22.9 26.4 30.5 28.9 0.11

Source: USDA, FAS, PSD Online database, accessed various dates; CV of exports calculated by USITC staff.

Climate-Related Disruptions

Some of the variationin export levels among rice producers during 2018-23 can be explained by climate-
related disruptions. Climate-related risks to rice crops include floods, droughts, saltwater intrusion, and
excessive heat that can affect yields. One of the major climate-related events causing supply disruptions
during the period was a severe drought in California in 2022 that caused U.S. rice production to fall to its
lowest level in three decades, as described in chapter 4. That same year, Pakistan experienced severe
flooding that resulted in an over 20 percent drop in production compared to the previous year, as shown
in chapter 5. Both countries experienced a one-year drop in export volumes because of the lower
production. However, both countries were able to recover from these disruptions quickly, regaining
normal production and export volumes within a year.

Many rice-producing countries are developing long-term strategies that will help them recover more
quickly from disasters and adapt to more gradual changes that are taking place as a result of climate
change. 7% All rice-producing countries are experiencing climate-related risks to production, and
strategies for minimizing market disruptions vary and can affect competitiveness. For example, as
described in chapter 6, a key competitive advantage for Vietnam is that it is developing rice varieties and
production practices to respond to the emerging challenge of saltwater intrusion in its growing areas. In
Arkansas, researchers are developing rice varieties that are better able to withstand high nighttime
temperatures. 1’1 Producers and researchers in many countries are also experimenting with techniques
such as alternate wetting and drying (intermittent irrigation) that reduce water use while preserving
yields. 172

170 Sengupta, “Rice. Half of Humanity Eats It,” May 20, 2023; foreign government official, interview by USITC staff,
Vietnam, June 20, 2024; U.S. government official, interview by USITC staff, April 1, 2024; USA Rice, “USA Rice Joins
Important Ag Alliance,” February 22, 2021; USA Rice, “The Rice Stuff Launches Series on Climate Change,”
September 28, 2021.

171 Sengupta, “Rice. Half of Humanity Eats It,” May 20, 2023.

172 |RRI, “Saving Water with Alternate Wetting Drying,” accessed November 5, 2024; Sengupta, “Rice. Half of
Humanity Eats It,” May 20, 2023.
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Export Restrictions

Export restrictions, which are generally imposed by governments to ensure sufficient volume of rice in
their domestic markets, can affect reliability of supply in export markets. India’s export restrictions,
imposed in 2022 and removed in 2024 as described in chapter 5, were the most significant restrictions in
place among rice producers during 2018-23. As shown in table 3.3, these restrictions caused India’s
export-to-production ratioto fall from 17 percent in MY 2021/22 to under 12 percent in MY 2023/24 and
drove the high CV of exports (0.25) during the period. Other rice exporters were able to take advantage
of India’s reduced reliability as a supplier in various markets during those years. For example, Pakistan
was a direct beneficiary of India’s export restrictions, because the two countries compete in many of the
same markets; it exported a record volume of rice in 2024 amid India’s restrictions. Vietnam also
competes directly with India, particularly in certain markets such as West Africa, and benefited from the
restrictions; its market share in West Africa has grown from 2022 onward. 173

Comparisons of Government Support

Government policies supporting the rice industry can directly influence many aspects of
competitiveness. As described in chapter 1, these policies may be designed to support rice producers,
provide low-cost rice to consumers, bolster exports, or ensure food security, among other aims. Among
the most common policies across the rice-producing countries described in this report, one is the
implementation of programs that lower the cost of production for farmers, which may include direct
payments or support for the cost of inputs, irrigation, or land. Other policies described throughout the
report that affect competitiveness include trade policies, export promotion programs, and research and
extension services. These policies are described for each country in the regional chapters that follow.

Comparing overall levels of government support for the rice industry is difficult because many policies
are not specific to the rice sector and therefore may not be reported to trade partners. In general,
policies that are reported are documented in World Trade Organization (WTO) Domestic Support
notifications, as required by WTO members under the Agreement on Agriculture. These notifications
provide the dollar value of government assistance. Even so, cross-country comparisons are difficult to
assess because countries use different methods of accounting and sometimes accuse others of
underreporting or not reporting relevant programs.

The Organisation for Economic Co-operation and Development’s (OECD’s) Agricultural Policy Monitoring
and Evaluation annual reports give estimates of the monetary value of government support provided to
producers and consumers of agricultural products. Estimates are reported for 54 countries, including 8
rice-producing countries profiled in this report. Because the methods used to calculate the value of
support are applied consistently across countries, the estimates allow for making intercountry
comparisons. One support measure available specifically for rice is the OECD’s Market Price Support
(MPS) indicator. MPS is calculated as the “annual monetary value of gross transfers from consumers and
taxpayers to agricultural producers arising from policy measures that create a gap between domestic
market prices and border prices of a specific agricultural commodity, measured at the farmgate level.” 174

173 S& P Global, HS heading 1006, rice, accessed June 17, 2024.
174 OECD, OECD Data Explorer, accessed October 21, 2024.
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A comparison of market price support for six of the report’s profiled countries, as well as Japan and
South Korea (which are major markets described in chapter 9), shows a wide range of MPS values (table

3.7).

Table 3.7 Market price support and farmgate production value for rice, 2017-22
in millions of U.S. dollars.

Country
Japan

Japan

South Korea
South Korea

United States
United States

Brazil
Brazil
China
China
India
India
Indonesia
Indonesia
Vietnam
Vietnam

Support/transfer

Market price support
Farmgate production value
Market price support
Farmgate production value
Market price support
Farmgate production value
Market price support
Farmgate production value
Market price support
Farmgate production value
Market price support
Farmgate production value
Market price support
Farmgate production value
Market price support
Farmgate production value

2017
11,609
15,527
2,793
6,002
0
2,299
0
3,106
23,313
86,727
2,178
45,755
12,414
33,351
1,013
11,973

2018
11,247
16,599
4,528
7,846
0
2,820
0
2,647
8,996
82,990
-5,090
45,510
7,929
22,882
-1,944
10,777

2019
11,520
16,755
4,623
7,656
0
2,517
0
2,427
7,633
77,164
-8,696
44,498
7,439
21,057
-1,396
9,627

2020
11,405
16,791

4,344
7,390
0
3,276
436
3,368
14,534
84,419
-17,132
50,502
3,971
20,849
-2,121
10,203

2021
8,415
14,156
5,285
9,293
0
3,085
0
3,695
28,256
89,453
-7,056
53,174
3,773
19,251
-1,323
11,939

2022
3,242
10,476
2,779
6,798

0

3,112
440
3,348
31,528
85,404
-13,403
52,562
9,212
23,496
-606
11,264

Source: OECD, OECD Data Explorer, accessed October 21, 2024.

Note: Negative values for market price support are estimated when the domestic market prices received by producers are below the border
prices, i.e., when a transfer occurs from producers to consumers. This occurred for India following the imposition of export controls (see the

India profile in chapter 5 for more details).

Competitive Factors by Profiled Country

The country profiles in chapters 4—7 detail strategies the major rice-producing countries use to compete
with other producers in terms of factorsthat affect their costs of production, product differentiation, and
reliability of supply. An overview of competitive factors for the profiled countries (table 3.8) shows the

range of approaches countries have used to adapt to a competitive environment that has been
challenged by the high input costs, global shipping disruptions, and climate disasters described above. In

some countries, government policies are an important aspect of how producers respond to these

challenges. In some cases, strong marketing, quality advantages, or proximity to key markets have
provided a buffer that has kept producers a step ahead of the competition.
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Table 3.8 Competitive factors for profiled exporting countries

United States

India

Pakistan

Vietham

Thailand

China

Brazil

Uruguay

Paraguay

Relatively high costs of production limit the ability to compete in certain markets
Efficient transportation logistics bolster reputation as a consistent, timely supplier
Geographic proximity and historic tariff advantages with large purchasers enhance
competitiveness in the paddy rice market

Increasing prevalence of hybrid varieties of long grain rice has improved yields, but
sometimes this comes at the cost of milling quality

Production of aromatic varieties, which are increasingly popular with consumers, is
limited

Government policies lowerthe cost of production and increase supply, but also lower
reliability in export markets

Production and export promotion of basmati and specialty varieties increase product
differentiation

Climate-related disasters cause major disruptions to production

Low cost of production is enhanced by a mix of government policies beneficial to
producers

Production of basmati provides a natural source of product differentiation

Industry is highly export oriented

Full utilization of natural endowments allows for steady, low-cost rice production
Government rice policies help the industry adapt to challenges

Lack of investment in off-farm value chain leads to high losses

Underdeveloped marketing limits sales in higher-value export markets

Successful marketing has created positive reputation in higher-value markets

Cost of production is high for long grain white rice

Rice productivity limited by low innovation and lagging investment

Government programs support reliable domestic production

Trade policies limit competition in the domestic long grain rice market

Exports are primarily a means to reduce stocks, so exportable supply fluctuates
Old-crop rice exports have competitive delivered costs in the global market

High production costs are offset by high crop yields and mechanized production
Participation in the paddy rice market creates opportunities to export with lower trade
barriers and less competition from other producers

Internal transportation costs from points of production to domestic consumption centers
and ports are high

Highly efficient production system results in low cost of production

Coordination within the industry supports the production of high-quality rice at a
competitive price

High quality rice has a positive reputation in export markets

Further expansion of capacity is constrained by yield limits and land availability
Low-cost, high-quality production is supported by domestic and foreign investment
Production is oriented toward the large and stable Brazilian market

Source: Compiled by the USITC from sources described in chapters 4-7.
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Chapter 4
The United States

Summary

The United States is a relatively small producer in comparison to some of the major rice-producing
countries, accounting for about 1 percent of global rice production. The United States is a leading
exporter, however, in the global rice market, ranking as the fifth-largest exporter by volume in each year
between 2018 and 2023. Exports are important for the U.S. industry—about two-fifths of its total rice
crop was destined for foreign markets, primarily Mexico, Haiti, Japan, Canada, and Honduras between
2018 and 2023. Although the United States maintained its position as one of the leading global exporters
during 2018-23, the volume of U.S. exports fell by 14 percent over this period. Similarly, U.S. exports as a
share of global exports fell slightly from 7 percent in 2018 to 5 percent in 2023.

In addition to supplying large quantities of rice to the global market, the United States also supplies
much of its own domestic rice consumption. Domestically grown rice dominates most segments of the
U.S. market, except for the aromatic rice segment, which is largely supplied by imports from Thailand
and India.

The United States maintains a competitive edge in several global rice markets, owing to its advanced
production systems, reliability of supply, efficient transportation logistics, and tariff preferences. Some of
these advantages, however, have eroded in the face of growing competition from foreign suppliers in
certain markets. This chapter provides a profile of the U.S. rice industry; chapter 9 describes U.S.
competitiveness in particular global markets in more detail.

Rice Production, Consumption and Stocks,
and Trade

Production

The United States accounted for approximately 1 percent of global rice production between marketing
year (MY) 2018/19 and MY 2023/24 (tables 2.1 and 4.1). Production levels during this period averaged
6.4 million metric tons (mt) annually.17> U.S. rice production dropped to 5.1 million mt in MY 2022/23,
the lowest level in nearly three decades. This decline was largely due to a drop in California’s production.
Extreme drought in the state during 2021-22 necessitated curtailment of irrigation water, resulting in a

175 Two variables that influence fluctuations of U.S. rice production levels from year to year are water availability
and the relative profitability of alternative crops, such as soybeans. Caraway, “USA-Grown Rice Rules Domestic
Market,” December 15, 2023.
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300,000 acre decline in planted rice. 7 Following substantial rainfall in late 2022 and early 2023, coupled
with spring snowmelt, California’s plantings returned to pre-2021 levels and total U.S. rice production
rebounded to 6.9 million mt in MY 2023/24.177 Overall, U.S. rice production decreased by 2.4 percent
between MY 2018/19 and MY 2023/24.

Table 4.1 United States: rice production, consumption, stocks, and trade, MY 2018/19-2023/24

In metric tons (mt), hectares (ha), kilograms (kg), metric tons per hectare (mt/ha), and percentages (%). MY = marketing year.

Attribute 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24
Beginning stocks (1,000 mt) 933 1,422 910 1,387 1,261 961
Production (milled) (1,000 mt) 7,105 5,873 7,205 6,066 5,082 6,931
Area harvested (1,000 ha) 1,177 1,002 1,205 1,003 877 1,155
Yield (rough) (mt/ha) 8.6 8.4 8.5 8.6 8.3 8.6
Imports (1,000 mt) 920 1,186 1,082 1,199 1,267 1,416
Consumption and residual (1,000 mt) 4,577 4,580 4,841 4,740 4,596 4,943
Exports (1,000 mt) 2,959 2,991 2,969 2,651 2,053 3,115
Ending stocks (1,000 mt) 1,422 910 1,387 1,261 961 1,250
Exports-to-production ratio (%) 41.6 50.9 41.2 43.7 404 449
Ending stocks-to-use ratio (%) 18.9 12.0 17.8 17.1 145 134
Per capita consumption (kg) 14.4 14.0 14.7 14.3 13.8 14.8

Source: USDA, FAS, PSD Online database, accessed September 13, 2024; World Bank, Data: Population, accessed September 13,2024.
Note: Per capita consumption was calculated using marketing year apparent consumption divided by calendar year population. All other data,
including imports and exports, are based on the marketing year from August to July.

The United States maintains high yields for its rice production. All U.S. rice is produced in irrigated fields,
which reduces yield risk.178 The average U.S. yield was 8.5 metric tons per hectare (mt/ha) during MY
2018/19-2023/24 compared to the global average of 4.6 mt/ha (figure 2.3 and table 4.1).

Consumption and Stocks

The United States accounted for less than 1 percent of global rice consumption during MY 2018/19—
2023/24 (tables 2.4 and 4.1). Rice consumption in the United States gradually increased over this period
by 8.0 percent, from 4.6 million mt in MY 2018/19 to 4.9 million mt in MY 2023/24. Increased rice
consumption in the United States is attributable to rising demand for gluten-free foods (including rice
and rice-based products) and the growth in population of certain ethnic groups with higher per capita
rice consumption.17° Per capita rice consumption in the United States is markedly lower than the global
average. In MY 2023/24, U.S. per capita consumption was 15 kilograms compared to global per capita
consumption of 65 kilograms (figure 2.4 and table 4.1).

The majority of U.S. rice consumption is supplied by domestically grown rice, with imports (primarily of
aromatic rice) supplying the balance. 89 However, imported rice represented a growing share of U.S.

176 California’s rice plantings in 2022 were the lowest since 1958. California rice farmers lost an estimated $871
million in revenue because of drought. These losses were partially offset by crop insurance payouts totaling $350
million. Smith, “California Rice Is Back,” August 23, 2023; USDA, ERS, “Rice Sector at a Glance,” September 27,
2023.

177 USDA, ERS, “Rice Sector at a Glance,” September 27, 2023.

178 USDA, ERS, “Rice Sector at a Glance,” September 27, 2023; USITC, hearing transcript, April 30, 2024, 27, 85
(testimony of K. Bradley Watkins, University of Arkansas System Division of Agriculture).

179 USDA, ERS, “Rice Sector at a Glance,” September 27, 2023; Hamilton, “East Meets West,” January 15, 2023.
180 Caraway, “USA-Grown Rice Rules Domestic Market,” December 15, 2023.
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consumption in MY 2018/19—-2023/24. A comparison of data for U.S. consumption and imports shows
that the share accounted for by domestically grown rice declined from 80 percent in MY 2018/19 to 71
percent in MY 2023/24 (table 4.1). This continued a general trend of imports representing a slightly
higher share of U.S. consumption than they did historically—between MY 2007/08 and MY 2013/14,
domestic production accounted for over 81 percent of U.S. consumption each year. 18!

The United States held less than 1 percent of global ending stocks of rice during MY 2018/19-2023/24
(figure 2.6 and table 4.1). Over this period, U.S. ending stocks of rice fluctuated from year to year,
averaging 1.2 million mt annually. Most paddy rice stocks and all milled rice stocks are stored off-farm at
a combination of mills, elevators, warehouses, and ports. 82 A small amount of paddy rice stocks is
stored on-farm. 183 Each marketing year, paddy rice stocks stored both on-farm and off-farm reach their
peak level following the harvest period and then gradually decline until the subsequent harvest

period. 184

Trade

The United States is highly active in the global rice market and ranked as one of the top exporters and
importers in the world throughout the 2018-23 period. 18> The United States has long been a net
exporter of rice; however, this trade surplus shrank during 2018-23 because the value of U.S. imports
increased at a faster rate than the value of U.S. exports.

Exports are important for the U.S. industry—about 43 percent of the total U.S. rice crop between MY
2018/19 and MY 2023/24 was destined for export markets (table 4.1). Although the United Statesis a
relatively small rice-producing country in comparison to the top global producers, it ranked as the fifth-
largest rice exporter in the world—and the top exporter outside of Asia—throughout 2018-23 (table
2.4). The United States experienced an overall decline in export volumes during this period, particularly
in 2022 and 2023. The volume of U.S. rice exports fell by 14 percent overall during 2018-23, from 3.2
million mt in 2018 to 2.8 million mt in 2023 (table 4.2). In contrast, the value of U.S. rice exports
increased by 21 percent during the same period, from $1.7 billion in 2018 to $2.0 billion in 2023 (table
4.3) owing to higher global prices for rice.

181 USITC, Rice: Global Competitiveness, April 2015, 122.

182 Off-farm stocks also include stocks in transit. USDA, NASS, Rice Stocks, October 2024, 2.

183 USDA, NASS, Rice Stocks, October 2024, 2.

184 Total U.S. paddy rice stocks were 6.3 million mtin December 2023, 4.7 million mtin March 2024, 2.7 million mt
inJune2024,1.5 million mtin August 2024, and 222,580 mt in October 2024. USDA, NASS, Rice Stocks, October
2024, 2.

185 Trade data in this section are reported on an actual weight basis, as opposed to a milled rice equivalent basis.
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Table 4.2 United States: exports of rice, by trade partner, 2018-23

In thousands of metric tons.

Trade partner 2018 2019 2020 2021 2022 2023
Mexico 755 860 614 765 421 538
Haiti 412 450 461 406 384 375
Japan 274 338 314 314 243 267
Iraq 157 154 0 120 88 219
Canada 227 244 244 242 261 215
Honduras 196 161 124 163 131 210
Colombia 146 152 188 13 165 154
Nicaragua 11 132 92 111 115 116
Saudi Arabia 94 119 116 97 76 86
Guatemala 123 117 84 121 114 85
All others 795 913 1,053 1,060 491 487

Total 3,191 3,642 3,292 3,411 2,489 2,753

Source: S&P Global, Total exports, HS heading 1006, rice, accessed August 2, 2024.

Table 4.3 United States: exports of rice, by trade partner, 2018-23

In thousands of dollars.

Trade partner 2018 2019 2020 2021 2022 2023
Japan 232,114 275,530 260,687 289,145 293,194 414,015
Mexico 268,219 278,118 245,234 306,484 218,911 281,907
Haiti 206,466 206,200 245,141 223,713 232,052 264,489
Canada 183,315 204,289 203,283 208,455 242,123 213,247
Iraq 88,686 71,710 0 69,576 59,312 149,158
Saudi Arabia 73,109 98,002 105,563 85,717 69,156 87,306
Honduras 60,845 47,016 46,061 53,243 44,730 87,264
South Korea 88,880 120,455 152,716 132,165 118,946 69,878
Colombia 54,375 50,624 65,335 6,494 71,527 60,945
Jordan 65,570 73,311 73,171 64,335 20,962 54,195
All others 369,241 441,424 480,789 512,919 342,085 362,723

Total 1,690,820 1,866,679 1,877,979 1,952,246 1,712,998 2,045,127

Source: S&P Global, Total exports, HS heading 1006, rice, accessed August 2, 2024.

The United States exports paddy rice and several types of milled rice (figure 4.1). During 2018-23, U.S.
exports were mainly in the form of paddy rice (43 percent by volume), white long grain rice (24 percent),
and white medium grain rice (18 percent). The United States also exported smaller shares of parboiled
white long grain rice (6 percent) and brown medium grain rice (4 percent).18® U.S. exports of other types
of rice, including white short grain rice, brown long grain rice, and broken rice, were less than 3 percent
each of total U.S. rice exports. 187

186 .S, export shares of the largest categories on a milled rice equivalent basis were 34 percent paddy rice, 27
percent white long grain rice, 20 percent white medium grain rice, 6 percent parboiled white long grain rice, and 4
percent brown medium grain rice.

187 No other category represented more than 0.5 percent of total U.S. rice exports during 2018-23.
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Figure 4.1 United States: exports of rice, by type, 2018-23
In thousands of metric tons (1,000 mt). Underlying data for this figure can be found in appendix F, table F.12.
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Source: USITC DataWeb/Census based on Schedule B numbers under Schedule B number 1006, accessed August 21, 2024.

Paddy rice was the largest category of U.S. rice exports during 2018-23, accounting for 43 percent of
total exports by volume. The United States is the top global exporter of paddy rice, with most of those
exports going to Mexico as well as countries in Central and South America. 188 Aside from the United
States, the relatively few other major exporters of paddy rice are primarily South American producers. 182
Other major exporters of rice, such as India, Thailand, Vietnam, Pakistan, and China, have disincentives
or restrictions in place for exporting paddy rice, typically to protect their domestic milling industries. 190

The United States also exports rice of differing grain lengths. White long grain rice and white medium
grainrice totaled 24 percent and 18 percent, respectively, of U.S. exports by volume during 2018-23. The
top export markets for U.S. white long grain rice over this period were Haiti, Irag, Canada, Mexico, and
the Dominican Republic; the top export markets for U.S. white medium grain rice were Japan, Jordan,
Canada, South Korea, and Taiwan. More information on U.S. exports and competitiveness in global
markets can be found in chapter 9 of this report.

188 S&P Global, HS heading 1006, rice, accessed August 2, 2024.
189 S&P Global, HS heading 1006, rice, accessed August 2, 2024.
190 USITC, hearing transcript, April 30, 2024, 31 (testimony of Alex Clark, U.S. Rice Producers Association).
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U.S. imports of rice displayed steady growth during 2018-23, increasing 49 percent by volume from 896
million mt in 2018 to 1.3 billion mt in 2023 (table 4.4). Similarly, the value of U.S. imports rose from $903
million in 2018 to $1.3 billion in 2023, representing an increase of 45 percent (table 4.5). Despite the
overall increase, U.S. imports declined to 957 million mt (S876 million) in 2021, primarily because of a
shortage of shipping containers and high freight costs at that time.°* Overall growth during 2018-23
was largely attributable to increases of U.S. imports from Thailand and India, which are the two largest
foreign suppliers of rice to the U.S. market. Between 2018 and 2023, U.S. imports of rice from Thailand
and India increased by 51 percent and 61 percent, respectively. Aside from those leading sources, the
United States also imported sizable quantities from China, Brazil, Pakistan, and Vietnam.

Table 4.4 United States: imports of rice, by trade partner, 2018-23

In thousands of metric tons.

Trade partner 2018 2019 2020 2021 2022 2023
Thailand 501 573 644 544 752 756
India 179 189 262 202 274 289
China 68 66 66 65 86 85
Brazil 57 44 82 40 44 48
Pakistan 22 27 40 25 25 35
Vietnam 19 17 20 16 24 34
Australia 4 0 0 0 21 18
Argentina 7 7 13 16 19 16
Canada 10 9 9 9 10 10
Italy 10 10 11 8 10 9
All others 18 24 39 32 32 37
Total 896 964 1,188 957 1,296 1,338
Source: S&P Global, General imports, HS heading 1006, rice, accessed August 2, 2024.
Table 4.5 United States: imports of rice, by trade partner, 2018-23
In thousands of dollars.
Trade partner 2018 2019 2020 2021 2022 2023
Thailand 540,224 633,309 694,199 501,248 624,869 665,797
India 210,142 226,251 279,014 204,774 298,993 349,838
Pakistan 31,466 37,955 55,244 33,863 37,975 57,516
China 28,789 23,254 24,307 24,056 32,933 44,661
Brazil 22,449 19,387 39,127 18,842 21,656 28,625
Vietnam 12,433 11,336 13,844 12,179 18,570 27,232
Italy 13,207 14,368 17,273 13,399 17,516 21,785
Canada 12,558 11,597 12,516 13,235 15,716 20,789
Australia 3,715 193 366 223 23,981 20,043
Argentina 5,406 5,535 10,836 14,200 17,745 15,491
All others 22,957 30,529 40,307 40,343 47,860 56,421
Total 903,346 1,013,715 1,187,035 876,363 1,157,815 1,308,196

Source: S&P Global, General imports, HS heading 1006, rice, accessed August 2, 2024.

191 USDA, ERS, Rice Outlook: December 2021, December 13, 2021, 3.
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As shown in figure 4.2, the United States imports several types of rice. During 2021-23,1°2 U.S. imports
of rice were mainly in the form of white long grain jasmine rice (38 percent by volume), white long grain
basmati rice (17 percent), white medium grain rice (16 percent), and nonaromatic white long grain rice
(12 percent). The United States also imported smaller shares of broken rice (5 percent) and white short
grain rice (3 percent). U.S. imports of other types of rice, including parboiled white long grain rice, rice of
mixed grain lengths, and organic rice, were less than 2 percent each of total U.S. rice imports.

Aromatic rice was the largest category of U.S. rice imports during 2018-23, representing 55 percent of
total imports by volume. Virtually all U.S. imports of white long grain jasmine rice were supplied by
Thailand, and the vast majority of U.S. imports of white long grain basmati rice were supplied by India.

Figure 4.2 United States: imports of rice, by type, 2021-23

In thousands of metric tons (1,000 mt) Underlying data for this figure can be found in appendix F, table F.13.
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Source: USITC DataWeb/Census based on HS subheadings under HS heading 1006, accessed August 21,2024.

192 |mport data presentations in this section that include breakouts for aromatic rice are limited to the 2021-23
period to account for changes in the HTS that now capture volumes of aromatic rice varieties, which account for
more than half of U.S. imports. Effective July 1, 2020, HTS statistical reporting numbers 1006.20.4020 (brown long
grain) and 1006.30.9055 (white long grain) were discontinued and replaced with 1006.20.4025 (brown long grain
basmati), 1006.20.4035 (other brown long grain), 1006.30.9057 (white long grain jasmine), 1006.30.9059 (white
long grain basmati), and 1006.30.9061 (nonaromatic white long grain). USITC, Change Record (Rev. 14). July 8,
2020.
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Industry Structure

Geography

Rice cultivation is limited to specific geographic areas within the United States, owing to certain
agronomic conditions, including access to a reliable supply of water, a uniform land surface for the even
distribution of water and effective drainage, and warm temperatures during the growing season. 13 Soil
and climate conditions further influence the types of rice that are grown among these regions, which are
broadly grouped together as the Southern regions and California (figure 4.3).1%4

193 USDA, ERS, U.S. Rice Production in the New Millennium: Changes in Structure, Practices, and Costs, December
2018, 2; USITC, hearing transcript, April 30, 2024, 22 (testimony of K. Bradley Watkins, University of Arkansas
System Division of Agriculture).

134 The six major rice-producing states are Arkansas, California, Louisiana, Mississippi, Missouri, and Texas. In
addition, Florida produces 20,000—25,000 acres of rice annually. The majority of this is grown by Florida Crystals
Corporation, which primarily grows and processes sugarcane. The company grows rice in the fallow year before
planting a new sugarcane crop. USA Rice, “Sunshine State Rice,” March 28, 2024; USDA, NASS, Charts and Maps,
accessed October 14, 2024.
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Figure 4.3 United States: rice production for selected states, by county, 2023
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Source: USDA, NASS, Charts and Maps, accessed October 14, 2024.

The Southern regions include the Arkansas Grand Prairie, the Mississippi River Delta (which includes
parts of Arkansas, Louisiana, Mississippi, and Missouri), and the Gulf Coast (which includes parts of
Louisiana and Texas). Collectively, the Southern regions contribute over 80 percent of total rice
production in the United States (table 4.6). Most of the varieties grown in the Southern regions are long
grain rice, which is the largest category of rice grown in the United States. Arkansas is the leading rice-
producing state, representing about half of total U.S. rice production, followed by California (18 percent)
and Louisiana (16 percent). Most of California’s rice production is concentrated in the Sacramento
Valley—representing 95 percent of the state’s rice crop—with the remainder grown in the northern part
of the San Joaquin Valley. 1%>

135 University of California, Davis, Rice Production Manual, 2023, 3.1; University of California, Davis, “About
California Rice,” accessed November 4, 2024.
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Table 4.6 United States: rice production, by rice type and state, 2023

In metric tons (mt), hectares (ha), dollars ($), and percentages (%).

Product

Area harvested (1,000 ha)
Production (1,000 mt)

Share of long grain production (%)
Area harvested (1,000 ha)
Production (1,000 mt)

Share of medium grain production (%)
Area harvested (1,000 ha)
Production (1,000 mt)

Production ($1,000)

Share of total production volume (%)
Share of total production value (%)

Type

Long grain
Long grain
Long grain
Medium grain
Medium grain
Medium grain
All types

All types

All types

All types

All types

Arkansas California
492 4
4,691 30
60 0

81 197

740 2,145

23 67

574 207
5,434 2,234
1,679,398 1,468,631
50 18

40 35

Louisiana
157
1,349
17

30

248

8

187
1,597
518,612
16

12

Missouri
78

785

10

3

27

1

81

812
246,169
7

6

Texas
49
506

6

9

51

2

58
557
193,107
5

5

Mississippi  U.S. total

49 828
455 7,817
6 100

0 321

0 3,211

0 100
49 1,156
455 11,089
142,528 4,248,445
4 100

3 100

Source: USDA, NASS, Crop Production 2023 Summary, January 2024; USDA, NASS, Crop Values 2023 Summary, February 2024.
Note: Production data for short grain rice are not presented because this category composed less than 1 percent of total U.S. rice production. U.S. production of short grain rice, which is
predominantly concentrated in California, was 61,000 mt in 2023.
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U.S. production of rice by type is closely tied to the state and region in which it is grown. Most rice
produced in the United States is long grain rice, accounting for 70 percent of total U.S. rice production in
2023, with medium grain rice (29 percent) and short grain rice (less than 1 percent) making up the
balance. U.S. long grain rice production is primarily concentrated in the Southern growing regions;
Arkansas produced 60 percent of total U.S. long grain rice in 2023, followed by Louisiana (17 percent)
and Missouri (10 percent). U.S. medium grain rice and short grain rice production is primarily
concentrated in California, which produced about two-thirds of total U.S. medium grain rice and 95
percent of total U.S. short grain rice in 2023. Most varieties grown in California are medium grain
japonica rice that are well suited for temperate regions. 1°¢ Over 80 percent of rice grown in California is
Calrose type medium grain, which has low amylose content and is typically soft and sticky when

cooked. 1?7 Arkansas also produces a sizable amount of medium grain rice, accounting for 23 percent of
its total crop in 2023, particularly in years when California’s medium grain rice acreage is down.1°8

Crop rotation and cultivation practices vary within the U.S. rice-growing regions. For example, many rice
farmers in Louisiana co-crop with crawfish, which helps to offset losses when the rice market has a down
year by spreading annual fixed costs (e.g.,land costs) between commodities. 1°°* Most farmersin Arkansas
grow rice in rotation with other commaodity crops such as soybeans and corn, but farmers in California
tend to plant rice continuously rather than rotating with other crops.2°° Additionally, although most U.S.
rice production involves a single crop harvested each year, some farmers in Texas and southwestern
Louisiana are able to harvest a partial second crop from a single planting because of the longer growing
season. 201

Characterization of Farms and Mills

Rice farms in the United States have consolidated into larger operations over the last few decades,
evidenced by the decline in the number of rice farms alongside an increase in harvested rice acres. This
trend has continued in recent years. According to the USDA Census of Agriculture, the number of rice
farms in the United States fell from 4,637 in 2017 to 3,824 in 2022, representing a decrease of 17.5
percent.?%2 At the same time, harvested rice acres per farm increased by 15.3 percent from 517 in 2017
to 596 in 2022.293 More than 70 percent of U.S. rice farms operating in 2022 were larger than 500 acres,
and more than 40 percent were larger than 2,000 acres. 204

1% University of California, Davis, Rice Production Manual, 2023, 3.1.

197 University of California, Davis, Rice Production Manual, 2023, 3.8.

198 USDA, ERS, “Rice Sector at a Glance,” September 27, 2023.

199 Industry representative, interview by USITC staff, July 29-August 1, 2024; USDA, ERS, U.S. Rice Production in the
New Millennium: Changes in Structure, Practices, and Costs, December 2018, 17.

200 Only a small portion of acreage in Arkansas continually plants rice. This land is flat, low-lying, and remains
saturated for much of the year—conditions that are not conducive for growing other crops. Held, “What You Need
to Know About the Environmental Impacts of Rice Production,” October 1, 2021.

201 This partial second crop, also called a “ratoon” crop, is grown by reflooding the stubble remaining in the field
after the initial harvest. USDA, ERS, “Rice Sector at a Glance,” September 27, 2023; Industry representative,
interview by USITC staff, July 29-August 1, 2024.

202 The most recent year covered by the USDA Census of Agriculture, which is released every five years, is 2022.
USDA, NASS, 2022 Census of Agriculture, February 2024, 4.

203 USDA, NASS, 2022 Census of Agriculture, February 2024, 4.

204 USDA, NASS, 2022 Census of Agriculture, February 2024, 110-11.
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The U.S. rice milling sector is highly concentrated, and large shares of the total U.S. rice crop flows
through mills operating under farmer-owned cooperatives. In Arkansas, about 60 percent of the rice
crop is milled by two farmer cooperatives.2°> In California, one farmer cooperative mills an estimated 20
percent of the rice crop.2° The last five years have seen a growing trend of smaller on-farm mills coming
online in the United States.?%” These on-farm mills allow for greater control over the rice throughout the
milling and marketing process. 2% Generally, these smaller mills have limited capacity for expansion and
serve niche markets. 20°

Domestic Shipments

U.S. rice is sold into several marketing channels, including retail grocery outlets, food service
establishments, industrial food processors, and for export. A survey of 21 firms (representing 31 rice
mills) shows that in MY 2021/22, nearly two-thirds of U.S. milled rice shipments were shipped
domestically and the remainder were exported. 219 About 60 percent of total domestic shipments went to
direct food use, and the balance went to industrial food processing.2!! Foodservice was the largest
segment of the direct food use market domestically, representing 29 percent of those shipments,
followed by retail outlets (28 percent) and ethnic distributors (25 percent).?1? Of domestic shipments for
industrial food processing, about 45 percent was used in the production of processed foods for human
consumption, 28 percent was used for pet food, and 27 percent was used for beverages (e.g., beer and
sake).?!3 Demand for rice in industrial food processing is increasing as the United States shifts away from
wheat and corn to rice as an ingredient in food products because of health perceptions, including a
desire for more gluten-free food products. 214

The food service market segment mainly procures long grain rice and parboiled rice. Retail outlets
primarily buy long grain rice and value-added products (e.g., blends and seasoned rice), and ethnic
distributors mainly buy medium and short grain rice. 2> Industrial food processors, which use rice as an

205 Industry representatives, interview by USITC staff, May 1, 2024.

206 Industry representative, interview by USITC staff, August 26-28, 2024.

207 USITC, hearing transcript, April 30, 2024, 76 (testimony of Peter Bachmann, USA Rice Federation).

208 USITC, hearing transcript, April 30,2024, 77 (testimony of Peter Bachmann, USA Rice Federation); USITC, hearing
transcript, April 30, 2024, 77-79 (testimony of Kirk Satterfield, USA Rice Federation).

209 USITC, hearing transcript, April 30,2024, 79 (testimony of Alex Clark, U.S. Rice Producers Association); Industry
representative, interview by USITC staff, July 29-August 1, 2024.

210 Some of the firms surveyed represent multiple rice mills. USA Rice, U.S. Rice Domestic Usage Report for the
Marketing Year 2021-2022, 3-4.

211 USA Rice, U.S. Rice Domestic Usage Report for the Marketing Year 2021-2022, 5.

212 Food serviceincludes commercial and noncommercial food service operations and distributors, such as Sysco.
Retail includes all mainstream retail outlets, including grocery chains, wholesale distributors, and supercenters.
Ethnicdistributors include organizations, such as JFC International or Nishimoto, that purchase rice for repackaging
or resale to ethnic grocery stores or restaurants. The remainder of domestic shipments for direct food use went to
repackers (8 percent), warehouse clubs (8 percent), and USDA feeding programs and the military (2 percent). USA
Rice, U.S. Rice Domestic Usage Report for the Marketing Year 2021-2022, 5, 42.

213 USA Rice, U.S. Rice Domestic Usage Report for the Marketing Year 2021-2022, 31.

214 Industry representative, interview by USITC staff, August 26-28, 2024.

215 USA Rice, U.S. Rice Domestic Usage Report for the Marketing Year 2021-2022, 26-27.
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ingredient in products such as baby food, beer, or cereal, primarily purchase broken rice and long grain
rice. 216

Government Programs

U.S. farm policy and government support programs for rice are largely established in U.S. farm bills. 217
Farm bills contain several different categories for support, including programs that are funded through
the Commodity Credit Corporation for commodity and income support, natural resources conservation,
export promotion, and international food aid. These support programs provide U.S. farmers with
additional risk management tools to mitigate losses during periods of low yields or low prices.
Government expenditures to implement farm bill programs are notified to the World Trade Organization,
as required by the Agreement on Agriculture. In the most recent notification, for MY 2022/23 (October
1, 2022 to September 30, 2023), direct support to rice producers amounted to $353 million, almost 11
percent of the value of rice production, made up of payments provided under the one-time Rice
Production Program (described in this section), as well as subsidies on commodity loan interest
payments and crop insurance premiums. 218

The Agricultural Act of 2014 authorized several commodity support programs, including the Agriculture
Risk Coverage program and the Price Loss Coverage (PLC) program, which were reauthorized under the
Agriculture Improvement Act of 2018.21° The Agriculture Risk Coverage and PLC programs provide
income support to farmers to mitigate revenue risk and price risk, respectively.22° Under the Agricultural
Act of 2014, farmers who participated were required to choose between the two programs and were
locked into that choice for the duration of that farm bill. 221 This changed under the Agriculture
Improvement Act of 2018—program election was fixed for the first two years (2019 and 2020), and
farmers were able to choose between the two programs on an annual basis thereafter. 222 For the 2018-
22 programyears, most rice farmerswith enrolled base acres opted for the PLC program.223 PLC program
payments are issued when the effective price of a commodity is less than the respective effective

216 USA Rice, U.S. Rice Domestic Usage Report for the Marketing Year 2021-2022, 31.

217 Farm bills are omnibus, multiyear pieces of legislation governing agricultural and food programs that are
renewed roughly every five years. The farm bills most relevant to the study period are the Agricultural Act of 2014
and the Agriculture Improvement Act of 2018. The Agriculture Improvement Act of 2018 was extended by the
Further Continuing Appropriations and Other Extensions Act, 2024 (through September 30, 2024) and the
American Relief Act, 2025 (through September 30, 2025).

218 WTO, Committee on Agriculture, “United States: Domestic Support Notification, 2023,” G/AG/N/USA/173
September 9, 2024.

219 Agricultural Actof 2014, Pub. L. No.113-79,§1116, 128 Stat. 649,668 (2014); Agricultural Act of 2014, Pub. L.
No. 113-79,§1117,128Stat. 649, 669(2014); Agriculture Improvement Actof 2018, Pub. L. No. 115-334, § 1106,
132 Stat.4490,4504(2018); Agriculture Improvement Act of 2018, Pub. L. No. 115-334, § 1107, 132 Stat. 4490,
4505 (2018).

220 USDA, FSA, “Agriculture Risk Coverage (ARC) & Price Loss Coverage (PLC),” accessed November 25, 2024.

221 Agricultural Act of 2014, Pub. L. No. 113-79, § 1115, 128 Stat. 649, 667 (2014).

222 Agriculture Improvement Act of 2018, Pub. L. No. 115-334, § 1105, 132 Stat. 4490, 4503 (2018); USDA, ERS,
Federal Programs for Agricultural Risk Management, December 2023, 2-3.

223 USDA, ERS, Federal Programs for Agricultural Risk Management, December 2023, 9.
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reference price for that commodity. 224 Rice payments under the PLC program totaled $384 million for the
2019 program year, $275 million for the 2020 program year, and $77 million for the 2021 program
year. 22>

In response to higher production costs during 2022, the Rice Production Program, administered by the
USDA Farm Service Agency, provided one-time payments to rice farmers based on reported 2022 planted
and prevented planted acres. The program was established specifically to provide financial assistance to
farmers in response to higher production costs in 2022. Funding for the Rice Production Program,
totaling $250 million, was provided for in The Consolidated Appropriations Act, 2023.226

The U.S. rice industry also benefited from two international trade promotion programs that are
administered by the USDA Foreign Agricultural Service: the Foreign Market Development (FMD) program
and the Market Access Program (MAP).227 In fiscal year (FY) 2024, the U.S. rice industry received $1.5
million from the FMD program out of the total allotment of $27 million for all agricultural products. 228
This program helps create, expand, and maintain long-term export markets for U.S. agricultural
products. 222 Similarly in FY 2024, the U.S. rice industry received $3.3 million from MAP out of the total
allotment of $174 million for all agricultural products.23° MAP is a cost-share program for overseas
marketing and promotional activities that help build commercial export markets for U.S. agricultural
products.?31 The U.S. rice industry received similar funding allocations through the FMD program and

224 The Agriculture Improvement Act of 2018 introduced the effective reference price, which allows the trigger for
program payments to adjust upward under certain market conditions. The effective price equals the higher of the
national marketing year average price or the national average loan rate for the covered commodity. The effective
reference price is the lesser of 115 percent of the reference price or an amount equal to the greater of the
reference price or 85 percent of the average of prices from the five preceding marketing years, excluding the
highest and lowest price. The new method of calculating the PLC program payment rates allows the effective
reference price to be greater than the statutory reference price if the historic average of marketing year average
prices is greater than the statutory reference price. The statutory reference prices for rice under the Agriculture
Improvement Act of 2018 are $14.00 per hundredweight for long grain rice, $14.00 per hundredweight for medium
and shortgrain rice (grown in the Southern regions), and $17.30 per hundredweight for temperate Japonica rice
(grown in California). Agriculture Improvement Act of 2018, Pub. L. No. 115-334, § 1101, 132 Stat. 4490, 4500
(2018); USDA, FSA, “Agriculture Risk Coverage (ARC)and Price Loss Coverage (PLC) Enroliment Overview,” October
2022.

225 USDA, FSA, “Price Loss Coverage (PLC) Payments by Crop and by State for Program Years 2019 - 2022 as of
10/28/2024,” October 28, 2024.

226 Notice of Funding Availability (NOFA) for the Rice Production Program, 88 Fed. Reg. 30070 (May 10, 2023);
USDA, FSA, “Rice Production Program,” accessed November 7, 2024.

227 Agriculture Improvement Act of 2018, Pub. L. No. 115-334, § 3201, 132 Stat. 4490, 4608 (2018).

228 USDA, FAS, “FMD Funding Allocations - FY 2024,” accessed October 23, 2024.

229 Through the FMD program, the USDA Foreign Agricultural Service partners with U.S. agricultural producers and
processors who are represented by nonprofit commodity or trade associations. For rice, the FMD program partner
during the FY 2018-23 period was the USA Rice Federation. USDA, FAS, “Foreign Market Development Program
(FMD),” accessed October 25, 2024; See generally USDA, FAS, “FMD Funding Allocations,” accessed November 7,
2024.

230 USDA, FAS, “MAP Funding Allocations - FY 2024,” accessed November 7, 2024.

21 Through MAP, the USDA Foreign Agricultural Service partners with U.S. agricultural trade associations,
cooperatives, state and regional trade groups, and small businesses. For rice, MAP partners during the FY 2018-23
period were the USA Rice Federation and the U.S. Rice Producers Association. USDA, FAS, “Market Access Program
(MAP),” accessed November 7, 2024.
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MAP during FY 2018-23.232 Rice exporters have also benefited from the Export Credit Guarantee
program, which provides competitive credit terms to buyers, mainly in developing countries, by reducing
financial risk to lenders through credit guarantees. 233

Additionally, government support is aimed at promoting exports of U.S. agricultural products to markets
with increasing consumer demand and purchasing power. In 2023, the USDA Foreign Agricultural Service
established the Regional Agricultural Promotion Program in response to a request from the U.S. Senate
Committee on Agriculture, Nutrition, and Forestry. 234 The program uses Commodity Credit Corporation
funding to support efforts to diversify and expand market opportunities for U.S. agricultural products,
focusing on diverse and nontraditional markets in Africa, Latin America, the Middle East, South Asia, and
Southeast Asia. 23> The U.S. rice industry received $7.6 million from the Regional Agricultural Promotion
Program for FY 2024 and an additional $7.6 million for FY 2025 to support these activities. 236

A small share of U.S. rice exports (approximately 2—-5 percent) is shipped in the form of international
food aid through programs administered by the U.S. Agency for International Development and the
USDA. 237 These programs, which include Food for Peace Program, Food for Progress Program, and
McGovern-Dole International Food for Education and Child Nutrition Program, purchase milled rice from
the U.S. rice industry for distribution overseas. 232 In FY 2024, the U.S. industry supplied 161,000 mt of
rice—bulk, bagged, fortified, and regular milled—to these programs, the highest volume in nearly 15
years. 239 Fortified rice is milled rice that has been further enriched with micronutrients. According to U.S.
industry representatives, fortification has been well received by the broader food aid community and is
increasingly being used in some of these programs. 4% Although food aid accounts for a modest portion
of total U.S. rice exports, sales to these programs can be particularly beneficial to the industry in periods
when commercial exports are down. 241

Finally, U.S. rice growers benefit from a number of conservation programs that support a range of efforts
on working lands from improving wildlife habitat to better managing water resources. 242 Additionally, in
September 2022, the USDA announced that the U.S. rice industry was eligible to receive funding through

232 See generally USDA, FAS, “FMD Funding Allocations,” accessed November 7, 2024; See generally USDA, FAS,
“MAP Funding Allocations,” accessed November 7, 2024.

233 USDA, FAS, “Export Credit Guarantee Program (GSM-102),” accessed November 4, 2024.

234 Regional Agricultural Promotion Program, 88 Fed. Reg. 80092 (November 17,2023)(codified at 7 C.F.R. pt. 489).
235 The Regional Agricultural Promotion Program focuses on regions where the middle class and demand for high-
quality agricultural products is growing. The current top export markets for U.S. agricultural products—China
(including Hong Kong and Macau), Canada, Mexico, and the European Union—are ineligible for the initial tranche
of program funding because the stated goal is to “diversify and expand market opportunities for U.S. food and
agricultural products beyond the traditional top customers.”USDA, FAS, “Regional Agricultural Promotion Program
(RAPP),” accessed November 2, 2024; USDA, “USDA Announces Opening of Application Period for Regional
Agricultural Promotion Program,” November 29, 2023.

236 USDA, FAS, “RAPP Funding Allocations - FY 2024,” accessed October 23, 2024; USDA, FAS, “RAPP Funding
Allocations - FY 2025,” accessed December 30, 2024.

237 USA Rice, “Food Aid,” accessed October 7, 2024.

238 USAID, “Office of Food for Peace,” accessed November 7, 2024; USDA, FAS, “Food for Progress,” accessed
November 7, 2024; USDA, FAS, “McGovern-Dole Food for Education Program,” accessed November 7, 2024.

239 USA Rice, “U.S. Rice Supplies Global Food Aid in Record Numbers,” October 1, 2024.

240 USA Rice, “Food Aid: Fortified Rice,” accessed January 30, 2025.

241 USITC, hearing transcript, April 30, 2024, 81-82 (testimony of Peter Bachmann, USA Rice Federation).

242 USA Rice, “Conservation Programs,” accessed November 8, 2024.
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its Partnership for Climate-Smart Commaodities to support the implementation of sustainable production
practices. 243

Factors Affecting Competitiveness

The United States is a reliable supplier of rice, both domestically and abroad, owing to its advanced
production systems that maintain high yields. U.S. competitiveness in certain export markets is
strengthened by efficient transportation logistics that offer consistent, timely delivery and offset high
production costs. Additionally, tariff preferences with key markets improve the price competitiveness of
U.S. exports. Some of these advantages, however, have eroded in recent years as similar tariff
preferences were extended to competing producers and some Latin American markets raised concerns
regarding certain quality attributes of U.S. rice. Finally, although the United States supplies most of its
own consumption, it has been largely unable to compete with imports of aromatic varieties, which
represent a growing segment of the domestic market.

High Costs of Production

Growers in the United States face high costs of production for their rice cultivation, and these costs
increased over the 2018-23 period. The national average of production costs increased by 39 percent
from $976 per acre in 2018 to $1,355 per acre in 2023.244 Nearly all aspects of operating and overhead
costs went up over this period. In the Southern regions, costs increased considerably for fertilizer,
chemicals, fuel/electricity, repairs, and commercial drying. 24> In California, where production costs are
highest among the U.S. rice-growing regions, the costs for fertilizer, chemicals, and fuel/electricity more
than doubled between 2018 and 2023.246 These high production costs have implications for the United
States’ ability to compete in certain export markets.

Due to high production costs, the U.S. rice industry focuses efforts on certain export markets where it is
better able to compete. California growers export primarily to markets in East Asia, including Japan,
South Korea, and Taiwan, where they face lower competition from other suppliers and receive greater
returns for their medium grain rice which offset the high production costs. 24’ These East Asian markets,
particularly Japan and South Korea, are important for California growers because they have demand for
medium grain rice (which is produced by fewer countries than long grain rice) and are willing to pay for
quality. 248 Even when California’s crop declined due to severe drought, these markets were prioritized in
large part because of the higher returns for farmers.?4° Medium grain rice from California is also

243 USA Rice, “USA Rice Receives Major Climate Smart Grant from USDA,” accessed November 8, 2024.

244 USDA, ERS, “Rice Production Costs and Returns per Planted Acre, Excluding Government Payments,” October 1,
2024.

245 USDA, ERS, “Rice Production Costs and Returns per Planted Acre, Excluding Government Payments,” October 1,
2024.

246 USDA, ERS, “Rice Production Costs and Returns per Planted Acre, Excluding Government Payments,” October 1,
2024.

247 Industry representative, interview by USITC staff, August 26-28, 2024; U.S. government official, interview by
USITC staff, March 26, 2024.

28 U.S. government official, interview by USITC staff, March 26, 2024.

29 Industry representative, interview by USITC staff, August 26-28, 2024; industry representative, interview by
USITC staff, August 26-28, 2024.
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exported to markets in the Middle East, which are reportedly price sensitive, but exhibit a preference for
California medium grain rice.?>0

Paddy rice and long grain rice grown in the Southern regions is exported predominantly to markets
within the Western Hemisphere, where the United States primarily competes with other regional
producers, including Brazil, which also has a relatively high cost of production (see table 3.2). The United
States is particularly competitive in the Western Hemisphere’s paddy rice market. Paddy rice accounts
for roughly one-third of the region’s rice imports, which is distinct compared to other regions that import
larger shares of milled rice.2! Demand for paddy rice is high in the Western Hemisphere because several
countries within the region prefer to purchase paddy rice and then capture the added value by milling
the rice locally. 22

In contrast, the United States is not competitive with several Asian suppliers that offer rice at lower
prices.?>3 For example, the United States remains price uncompetitive in sub-Saharan Africa, the world’s
largest and fastest-growing regional market for rice. This region’s growing demand is primarily supplied
by lower-grade rice from Thailand, India, Vietnam, and Pakistan that is sold at much lower prices than
U.S. long grain rice. 254

Efficient Transportation Logistics

Even though the United States has high costs of production, the delivered cost of U.S. rice is competitive
in certain markets owing to geographic proximity and efficient transportation logistics that offer
consistent and timely delivery. Relative to other rice producers, the United States maintains a robust
infrastructure and transportation network that facilitates efficient shipping of agricultural products.
Much of the U.S. rice destined for export markets is transported on barges through the Mississippi
River’s inland waterways to ports situated along the Gulf Coast, providing a low-cost transportation
option for bulk shipments.?>> Both paddy rice and milled rice can be shipped in bulk, with the rice being
milled and/or bagged upon arrival in import markets. 256

Owing to these efficient and cost-effective transportation logistics, the U.S. industry maintains a

competitive edge with its ability to provide “just in time” delivery of rice to key regional markets via bulk
shipments. 237 The United Statesalso holds the reputation of being a reliable trading partner in the global
rice market. An industry representative from a grain merchandising company explained that executing a
trade depends on the reliability of firms and contracts, and the U.S. rice industry excels in this regard. 258

20 Industry representative, interview by USITC staff, August 26-28, 2024.

251 USDA, FAS, Grain: World Markets and Trade, February 2024, 10.

252 USDA, FAS, Grain: World Markets and Trade, February 2024, 10.

253 |U.S. government official, interview by USITC staff, March 26, 2024.

254 USDA, ERS, A Deeper Look Into the USDA Crop Baseline Projections, With a Focus on Trade, November 2019, 30.
255 Kennedy, “Agricultural Trade and the Ports of South Louisiana,” June 4, 2018.

256 Industry representative, interview by USITC staff, August 26-28, 2024; Tomson, “Conditions Deteriorate for US
Rice Exports to Haiti,” August 3, 2023.

257 Industry representative, interview by USITC staff, August 26-28, 2024.

258 Industry representative, interview by USITC staff, July 29—-August 1, 2024.
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Tariff Preferences in Key Markets

Because the United States has a relatively high cost of production, its ability to compete in price-
sensitive markets depends on the logistics advantages described above, as well as tariff preferences in
key markets. Under the USMCA and CAFTA-DR, the United States has tariff preferences with several
countries in the Western Hemisphere that import large quantities of paddy rice and long grain rice.
These tariff preferences strengthen the competitiveness of U.S. suppliers in these markets, though this
advantage has diminished in recent years, particularly in paddy rice markets.

Historically, the United States supplied most of Latin America’s demand for paddy rice. Paddy rice
suppliers in the United States are well positioned to meet this demand owing to their geographic
proximity and efficient transportation logistics as noted above, and tariff advantages with most of the
countries that import large quantities of paddy rice.?>® However, in recent years, these tariff advantages
have been extended to other regional suppliers, which undermines a key aspect of U.S. competitiveness
in the paddy rice market. For example, in May 2022, Mexico—the largest global importer of paddy rice—
temporarily lifted import tariffs on staple food items, including rice, for all countries.?¢° This action was
later extended through the end of 2024.251 As a result, Brazil was able to capture significant market share
in Mexico, accounting for 55 percent of Mexico’s paddy rice imports during 2022.262 Brazil's market gain
largely came at the expense of the United States, which has tariff-free access to the Mexican rice market
under USMCA. As a result of tariff preference erosion, the United States saw its market share fall from
between 83 and 100 percent during 2018-21 to 45 percent in 2022.263

Similarly, in 2022, Costa Rica reduced its import tariffs for rice from all origins, eroding the U.S. rice
industry’s tariff preferences under CAFTA-DR. 264 These tariff preferences made the United States a price
competitive supplier of rice to the Costa Rican market, where importers have historically preferred rice
from South American suppliers due to consumer preferencesfor rice thatis “less sticky” than U.S. rice.26>
During 2018-21, the United States supplied between 64,000 mt and 75,000 mt of paddy rice to Costa
Rica annually.26¢ Following the tariff reductions, U.S. paddy rice exports to Costa Rica fell sharply to
31,000 mt in 2022 and 10,000 mt in 2023 as they were largely replaced by competing suppliers from
Brazil and Uruguay. 267

253 USDA, FAS, Grain: World Markets and Trade, November 2023, 8.

260 USA, FAS, Grain and Feed Update, June 24,2022, 6.

261 USDA, FAS, Grain and Feed Update, January 25, 2024, 18.

262 S&P Global, HS heading 1006, rice, accessed August 2, 2024.

263 S& P Global, HS heading 1006, rice, accessed August 2, 2024.

264 Industry representative, interview by USITC staff, August 26-28, 2024; USDA, FAS, CORRECTED Costa Rica Rice
Situation Update, August 30, 2023, 2.

265 USDA, FAS, CORRECTED Costa Rica Rice Situation Update, August 30, 2023, 2.

266 S& P Global, HS heading 1006, rice, accessed August 2, 2024.

267 S&P Global, HS heading 1006, rice, accessed August 2,2024. For more information on competition between rice
from the United States and other countries in the Mexican and Costa Rican markets, see chapter 9.
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Use of Hybrid Varieties at the Expense of Milling
Quality

Hybrid varieties of long grain rice have become increasingly prevalent in the Southern regions over the
last few decades. First introduced for commercial use in the United States during the early 2000s, hybrid
varieties quickly gained traction among growers because they produce higher field yields than
conventional varieties. 2%8 Field yield is an important factor for farmers when deciding what types of rice
to grow because greater yields help to offset production costs. Additionally, hybrid varieties are reported
to fare better against disease compared to conventional varieties, and have lower input costs.26° By
2013, hybrid rice accounted for 29 percent of total U.S. rice acreage, concentrated in the Southern
regions. 270 Industry representatives reported that since then hybrid varieties have continued to maintain
a sizable and increasing share of rice acreage in the United States. 271

Some concerns have been raised in Latin American markets regarding certain quality attributes of U.S.
paddy rice sold in the region. 272 Hybrid varieties are reported to have lower milling yields (i.e., more
brokens) than conventional varieties, and need to be run through the mill more times to achieve a
similar level of quality.?73 Additionally, U.S. farmersin the Southern regions grow many different varieties
that are at times comingled in bulk shipments to export markets. 274 This can create variation in the
milled grains, rather than a uniform output. 27> Comingling can also lead to variation in cooking
characteristics when the mixed varieties have a range of grain lengths and amylose content.?7¢ The
United States has lost market share to competing South American suppliers in markets where some of
these quality concerns have been raised.?”” For example, Costa Rican customers have largely switched
over to South American suppliers that meet their quality demands, particularly as the tariff changes
described in the previous section have made high-quality rice from these suppliers more affordable. 278

268 USDA, ERS, U.S. Rice Production in the New Millennium: Changes in Structure, Practices, and Costs, December
2018, 16-17.

269 Industry representative, interview by USITC staff, May 1, 2024.

270 USDA, ERS, U.S. Rice Production in the New Millennium: Changes in Structure, Practices, and Costs, December
2018, 16.

271 Industry representatives, interviews by USITC staff, July 29-August 1, 2024.

272 Industry representative, interview by USITC staff, July 29-August 1, 2024; industry representative, email
correspondence with USITC staff, December 16, 2024; Fitchette, “Rice Quality at Heart of U.S. Market Share Woes
in Latin America,” January 3, 2024.

273 Industry representatives, interviews by USITC staff, July 29-August 1, 2024; industry representative, email
correspondence with USITC staff, December 16, 2024.

274 Industry representative, email correspondence with USITC staff, December 16, 2024.

275 USITC, hearing transcript, April 30, 2024, 52-53 (testimony of Peter Bachmann, USA Rice Federation); USITC,
hearing transcript, April 30, 2024, 54-55 (testimony of Kirk Satterfield, USA Rice Federation).

276 Industry representative, email correspondence with USITC staff, December 17, 2024.

277 Fitchette, “Rice Quality at Heart of U.S. Market Share Woes in Latin America,” January 3, 2024.

278 Industry representative, email correspondence with USITC staff, December 16, 2024; Fitchette, “Rice Quality at
Heart of U.S. Market Share Woes in Latin America,” January 3, 2024,
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Limited Production of Aromatic Varieties

As previously described, there is growing demand for aromatic rice in the United States. This growing
market segment is predominantly supplied by imports of jasmine rice from Thailand and basmati rice
from India. The U.S. industry has worked to develop and market domestically grown aromatic varieties
with limited success.?7° While there have been improvements in the quality of aromatic varieties grown
in the United States, production levels remain relatively low—an Arkansas mill estimated that aromatic
varieties make up less than 1 percent of total U.S. rice production. 280

Increased production of aromatics in the United States in response to growing consumer demand for
these varieties faces a number of hurdles. In particular, high production costs for U.S. aromatic varieties
undermine the U.S. industry’s ability to scale up their production. U.S. aromatic rice varieties also have
lower yields than other rice types. A California mill reported that aromatic varieties grown in the state
yield roughly 25-35 percent less than Calrose, resulting in higher unit costs. 28! In addition, aromatic rice
must be segregated throughout the drying, milling, and storage stages, yet low volumes of product often
do not justify the milling cost of separate production runs. 282 Further, industry representatives reported
that while the U.S. industry has worked to develop and market aromatic varieties with limited success,
they are still not price competitive with imports. 283 For example, an industry representative noted that
jasmine rice grown in California could be up to four times the price of jasmine rice imported from
Thailand.?8* This difference discourages further U.S. investment in aromatic production. 28>

279 Industry representative, interview by USITC staff, July 29—August 1, 2024.

280 Industry representative, interview by USITC staff, July 29—August 1, 2024.

281 Industry representative, interview by USITC staff, August 26-28, 2024.

282 Industry representative, interview by USITC staff, August 26-28, 2024.

283 Industry representative, interview by USITC staff, August 26-28, 2024; industry representative, interview by
USITC staff, July 29-August 1, 2024.

284 Industry representative, interview by USITC staff, August 26-28, 2024.

28 Industry representative, interview by USITC staff, August 26-28, 2024.
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Chapter 5
South Asia

Summary

Rice is a key food staple and crop across South Asia. The South Asia region contains three of the world’s
top ten largest rice producers. Production in the region is typically carried out on small farms with low
levels of mechanization. Consumption of rice across the region varies. Bangladesh is the one of the
world’s largest consumers of rice, but Pakistan consumes relatively little of the rice it produces. India is
both a major consumer and the largest exporter of rice in the world. Pakistan also exports large
guantities of rice. Bangladesh exports small amounts of specialty varieties and imports nonaromatic rice
when it has production shortfalls and to control domestic prices. Governments in South Asia place a
major emphasis on food security, and rice production and trade policies are a crucial component of their
food security strategies. In addition, rice makes up a major portion of government food distribution.

Although each country’s rice industry is unique, a few common factors affect the competitiveness of the
region in the global rice market. For example, product differentiation through the production of aromatic
and specialty varieties is a competitive strength of the region. Conversely, factors that hinder the
competitiveness of countries across the region include climate-related disasters, such as floods and
droughts; limits on productivity due to small farm sizes; and lack of access to capital. Government
policies have a mixed effect on global competitiveness: programs that support farmers and encourage
production reduce delivered costs, whereas other measures limit exports and reduce the reliability of
supply in the global market. However, many policies that reduce competitiveness in the global market
increase competitiveness of an industry within its own domestic market compared to imports.

Regional Overview

South Asia is both a major producer and consumer of rice. India is the region’s largest producer by far
(table 5.1) and supplies many other countries in the region with rice, often to satisfy food security
needs. 286 In marketing year (MY) 2023/24, India contributed 71.7 percent of total rice production in the
region, followed by Bangladesh and Pakistan, which were responsible for 19.4 and 5.2 percent of total
rice production, respectively. Nepal, Sri Lanka, and Afghanistan together constituted the remaining 3.6
percent of production.

28 Duggal and Ali, “How Reliant Is the World on Indian Rice Exports?,” September 20, 2023; Dhaka Tribune, “Import
Duties on Rice Withdrawn to Ensure Adequate Supply,” accessed November 1, 2024; Prasain, “Let Them Eat Rice,”
August 8, 2023; Kumar, “India Feeds Strategic Partners despite Ban on Rice Exports,” January 2, 2024; S&P Global,
GTAS database, Total exports, HS Heading 1006, rice, accessed various dates.
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Table 5.1 South Asia: rice production, marketing years 2018/19-2023/24

In thousands of metric tons, by marketing year.

Country 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24
India 116,484 118,870 124,368 129,471 135,755 137,000
Bangladesh 34,909 35,850 34,600 35,850 36,350 37,000
Pakistan 7,202 7,206 8,420 9,323 7,322 9,869
Nepal 3,736 3,697 3,744 3,417 3,654 3,530
Sri Lanka 3,132 3,207 3,390 2,733 2,828 3,332
Afghanistan 229 249 285 271 258 270
Total 165,692 169,079 174,807 181,065 186,167 191,001

Source: USDA, FAS, PSD Online database, accessed March 13, 2024.
Note: The dataset does not include data onrice production in Bhutan and the Maldives, which are also part of the South Asia region.

Producers in South Asia typically produce both aromatic and nonaromatic varieties of rice. The largest
guantity of aromaticrice produced by variety is basmati, produced in India, Pakistan, and Nepal. 287 Other
specialty aromatic varieties, such as sona masoori, chinigura, kalijira, and kalanamak, are also produced
throughout the region. 228 Nonaromatic rice varieties vary widely and include long, medium, and short
grain rice suited to the specific microclimate within each country. The processed forms and varieties
consumed are similarly varied, with some local markets preferring parboiled rice and others preferring
varieties of a certain grain length. Throughout the region, aromatic rice is typically reserved for special
occasions. 28°

Of rice producers in the region, only India and Pakistan exported significant quantities of rice (table 5.2).
Most other rice producers were netimporters.2°° In 2023, India contributed 79.6 percent of exports from
the region, followed by Pakistan, which supplied 20.3 percent of exports. India and Pakistan export both
aromatic (basmati) and nonaromatic rice (mostly long grain white rice). Although basmati made up a
small share of rice production in India and Pakistan, the two countries provided nearly all global basmati
exports. The small volume of exports from the rest of South Asia was mostly specialty varieties.

287 Government of India, MCI, APEDA, “Basmati Rice,” accessed August 28, 2024; Government of Pakistan, API, Rice
Paddy Policy Analysis for 2022-23 Crop, July 2022, 46; Upreti, “The Battle for Geographical Indication Protection of
Basmati Rice,” May 2023, 719.

288 Rjce Trader, “Panel Discussion at the 2024 Global Rice Summit,” June 7-8, 2024; The Times of India, “The
Legend of Kalanamak Rice,” July 7, 2024; Saha et al., “Rice Quality and Its Impacts on Food Security and
Sustainability in Bangladesh,” December 31, 2021, 3.

289 Industry representative, interview by USITC staff, October 29, 2024; industry representative, interview by USITC
staff, October 30, 2024; U.S. government official, interview by USITC staff, November 5, 2024; India Gate,
“Understanding the Cultural Significance of Basmati Rice,” February 2, 2024.

2% S&P Global, General imports, HS Heading 1006, rice, accessed various dates.
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Table 5.2 South Asia: exports of rice, by major market, 2018-23

In thousands of metric tons.** = rounds to zero.

Country 2018 2019 2020 2021 2022 2023
India 12,006 9,892 14,716 21,477 22,247 17,860
Pakistan 3,932 4,589 3,986 3,986 4,604 4,560
Sri Lanka 5 5 8 7 6 8
Bangladesh 8 9 13 12 13 6
A” Others k% k% k% k% k¥ k¥

Total 15,952 14,495 18,724 25,483 26,869 22,434

Source: S&P Global, Total exports, HS heading 1006, rice, accessed August 2, 2024; S&P Global, General imports, HS heading 1006, rice,
accessed August 2, 2024.

Note: The “All others” row includes Bhutan, the Maldives, and Nepal. Global Trade Atlas did not report exports for Afghanistan; however,
import data from all other reporting countries in the Global Trade Atlas indicate that Afghanistan exported a combined total of less than 400

metric tons of rice during 2018-23. Bangladesh exports were also constructed from imports from all other countries.

The rice industries in South Asia are interconnected. India is a major source of rice imports for
Bangladesh, Bhutan, Nepal, and Sri Lanka. In 2023, 64.8 percent of Bangladesh’s rice imports were
sourced from India. In that same year, 99.9 percent of Bhutan'’s rice imports, 99.9 percent of Nepal’s rice
imports, and 60.5 percent of Sri Lanka’s rice imports were also from India. Pakistan is also a key source of
imports for the region, supplying rice to Afghanistan, Bangladesh, and Sri Lanka in 2023.2°1 As a result of
the regional dependence on India as a major rice supplier, Indian government trade restrictions on rice
can influence rice policies and prices throughout the region. For example, when India imposed export
restrictions on rice in 2022, South Asian importers of Indian rice—particularly Bhutan, Nepal, and Sri
Lanka—closely monitored the potential negative impacts of Indian rice export policies. Bangladesh
responded to India’s policies by likewise limiting its minimal exports to control domestic rice prices. 292
Overall, India’s export restrictions led to increased global prices, which limited South Asian importers’
ability to import from sources outside the region.2°3

India

India is a high-volume producer and exporter of basmati and non-basmati rice varieties to the global
market. Rice is the main staple food crop grown in India, constituting more than 40 percent of the
country’s food grain production. 2?4 India also produces two-thirds of the world’s supply of basmati, a
differentiated, premium aromatic rice type.2°> Rice is important to India’s agricultural economy, and rice
exports from India held the largest share of that country’s total agricultural exports, making up $11
billion (21 percent) of exports by value during MY 2022/23.2%¢ |n addition, the rice sector is politically
powerful in India because of its importance to certain vulnerable populations, as reflected in national

291 S& P Global, Total exports, HS Heading 1006, rice, accessed various dates.

292 Karim and Wardad, “Aromatic Rice Exporters Suffer Blow as Govt ‘abruptly’ Bans Export,” October 26, 2023;
Kashem and Ali, “Govt Bans Aromatic Rice Export to Control Price,” June 30, 2022; Glauber and Mamun, “India’s
New Ban on Rice Exports,” July 25, 2023.

293 Glauber and Mamun, “India’s New Ban on Rice Exports,” July 25, 2023.

294 USDA, FAS, Grain and Feed Annual: India, March 29, 2024, 14.

25 Government of India, MHFW, “First time in India, FSSAI notifies comprehensive regulatory standards,” January
12,2023.

2% |BEF, “India,” October 2024.
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law. 2°7 The Indian government uses a range of policy strategies to control domestic rice prices and
supplies, including producer and consumer supports as well as trade policies.

Production

India is consistently one of the top rice-producing countries in the world. In 2023, India was the second
largest global producer of rice after China, making up 26 percent of global production.?°® From MY
2018/19 to MY 2023/24, India expanded production by 18.3 percent, ending the period at 137 million
metric tons (mt), an absolute increase of 21 million mt (table 5.3).2%° Indian rice production is divided
into two categories, as described in India’s policy documents and tariff schedule: basmati and non-
basmati. Basmati is an aromatic long grain rice grown in the specific geographical region of the
Himalayan foothills, whereas non-basmati rice encompasses all other rice grown throughout India,
including local and specialty varieties. 3°0 Basmati rice is typically 7.20 to 8.25 millimeters (mm) in grain
length, and it is used domestically for festival dishes, such as biryani, pongal, kheer, and various

sweets. 301 The most common non-basmati rice in India is nonaromatic long grain white rice (described
throughout the report simply as long grain rice), which is used to accompany everyday lentil dishes, such
as dal.392 |[R64 is one of the most exported varieties; it is nonaromatic and 5.6 to 6.2 mm in length. 303
However, India has other non-basmati varietiesthat include short and medium grain white rice as well as
specialty aromatic types.3% In MY 2023/24, non-basmati white rice composed an estimated 93 percent
of total Indian production of rice; basmati rice made up the remaining 7 percent, about 10 million mt of
rice.3% Across the country, specialty rice varieties are produced for export and local consumption. A few
of these, such as sona masoori, an aromatic type, are marketed and sold at a premium price. 3¢

297 In addition to rice, wheat and coarse grains are also specifically mentioned by the National Food Security Act of
2013. Governmentof India, DFPD, “NFSA,” July 15,2013; National Food Security Actof 2013, § 3(2) (September 10,
2013).

2%8 USDA, ERS, “Rice Sector at a Glance,” September 27, 2023; USDA, FAS, PSD Online, “Rice Production, All
Countries, 2024,” accessed various dates.

299 USDA, FAS, PSD Online, “Rice Production, All Countries, 2024,” accessed various dates.

300 Government of India, MCI, APEDA, “Basmati Rice,” accessed August 28, 2024; Expora, “Difference between
Basmati and Non-Basmati Rice,” May 19, 2023.

301 India Gate, “Understanding the Cultural Significance of Basmati Rice,” February 2, 2024; Amoli International,
“Basmati Rice,” accessed December 2, 2024.

302 Dal is a simmered dish of spiced legumes. Merriam-Webster, “Dal Definition and Meaning,” accessed December
19,2024; The Times of India, “Different Varieties of Rice in India,” June 10, 2022; India Gate, “Exploring Indian Rice
Types,” October 19, 2023.

303 Sparc Exim, “Non-Basmati Rice,” accessed December 2, 2024; D. Gorawat International, “IR 64 Non Basmati
Rice,” December 17, 2024.

304 India has contributed 18,000 varieties to the International Rice Research Institute’s Genebank. IRRI, “India-IRRI,”
July 2018; India Gate, “Exploring Indian Rice Types,” October 19, 2023; The Times of India, “Different Varieties of
Ricein India,” June 10, 2022.

305 USDA, FAS, Grain and Feed Annual: India, March 29, 2024, 14; USDA, FAS, PSD Online, “Rice Production, All
Countries, 2024,” accessed various dates.

306 Industry representatives, interviews by USITC staff, Gurugram, India, June 11, 2024; Rice Trader, “Panel
Discussion atthe 2024 Global Rice Summit,” June 7-8, 2024; Sparc Exim, “Non-Basmati Rice,” accessed December
2,2024.
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Table 5.3 India: rice production, consumption, stocks, and trade, marketing years 2018/19-2023/24

In metric tons (mt), hectares (ha), kilograms (kg), metric tons per hectare (mt/ha), and percentages (%). ** = roundsto zero
(less than 500 mt).

Attribute 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24
Beginning stocks (1,000 mt) 22,600 29,500 33,900 37,000 34,000 35,000
Production (milled) (1,000 mt) 116,484 118,870 124,368 129,471 135,755 137,000
Area harvested (1,000 ha) 44,156 43,662 45,769 46,279 47,832 47,600
Yield (rough) (mt/ha) 4.0 4.1 4.1 4.2 4.3 4.3
|mp0rtS (1’000 mt) * %k * %k % %k % %k %k %k
Consumption and residual (1,000 mt) 99,164 101,950 101,052 110,446 114,510 117,750
Exports (1,000 mt) 10,420 12,520 20,216 22,025 20,245 15,250
Ending stocks (1,000 mt) 29,500 33,900 37,000 34,000 35,000 39,000
Exports-to-production ratio (%) 8.9 10.5 16.3 17.0 149 11.1
Ending stocks-to-use ratio (%) 26.9 29.6 30.5 25.7 26.0 29.3
Per capita consumption (kg) 75.9 74.5 73.1 79.1 81.4 83.1

Source: USDA, FAS, PSD Online database, accessed September 13, 2024; World Bank, Data: Population, accessed September 13, 2024.
Note: Per capita consumption was calculated using marketing year apparent consumption divided by calendar year population. All other data,
including imports and exports, are based on the marketing year.

India’s increase in rice production during 2018-23 was a result of both the expansion of area harvested
and anincrease in yields. Between MY 2018/19 and MY 2023/24, India reported an additional 3.4 million
hectares of rice harvested. 397 Part of the increase in area harvested was because of decreased planting
of other grains and pulses. This shift to rice from other crops was in response to the expansion of the
government’s minimum support price (MSP) for rice procurement into states that were not previously
major rice-producing states.3%8 Average vyield increased over the period, but remained low when
compared to other global competitors.39? Yield rates differ across regions of India and can vary from year
to year based on the monsoon rains, but the average increase was largely the result of the use of
improved varieties and expanded use of irrigation. 310

Consumption and Stocks

India is a large consumer of rice for food, animal feed, and industrial uses. In MY 2023/24, India was the
second-largest consumer of rice in the world after China.3! India’s consumption of rice increased by
about 19 percent, from 99.2 million mt in MY 2018/19 to 117.8 million mt in MY 2023/24 (table 5.3).
Estimated per capita consumption increased by about 9 percent during the period, despite a dip in the

307 USDA, FAS, PSD Online database, “Rice Production, All Countries, 2024,” accessed various dates. See also, figure
2.3 “Rice yields, selected countries, average, marketing years 2018/19-2023/24" in Chapter 2 “Global Market
Overview.”

308 Industry representative, interview by USITC staff, June 3,2024; USDA, FAS, Grain and Feed Annual: India, March
29,2024, 14-15; USDA, FAS, Grain and Feed Annual: India, April 3,2023, 15.

309 \/ietnam’s average yield in MY 2023/24 was 6.1 mt per hectare, China’s average yield was 7.1 mt per hectare,
and Brazil’s average yield was 6.9 mt per hectare. USDA, FAS, PSD Online database, “Rice Production, All Countries,
2024,” accessed various dates. See also, figure 2.3 “Rice yields, selected countries, average, marketing years
2018/19-2023/24" in chapter 2, “Global Market Overview.”

310 USDA, FAS, Grain and Feed Annual: India, March 29, 2024, 14-15; USDA, FAS, Grain and Feed Annual: India,
April 3,2023, 15; Government of India, MAFW, ESD, “Agricultural Statistics at a Glance 2022,” 2022, 27.

311 USDA, ERS, “Rice Sector at a Glance,” September 27, 2023; USDA, FAS, PSD Online database, “Rice, Domestic
Consumption, All Countries, 2024,” accessed various dates.
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generally upward trend in MY 2019/20 and MY 2020/21.3!2 However, sources reported that Indian rice
consumption for food use was relatively stagnant, and may decline as economic growth continues and
the expanding Indian middle class consumes foods with higher nutrient levels (e.g., dairy, meat, fruits,
and vegetables). 313 Non-basmati varieties are consumed more frequently than basmati in Indian
households.31* Broken rice is consumed by the growing Indian poultry industry as feed and is also used
for production of potable liquor and ethanol. 315

India’s rice stocks are mostly made up of government stocks (public stockholding is described below in
the section on “Government Programs”).316 |n MY 2023/24 government stocks accounted for roughly
92.3 percent of total Indian rice stocks. 317 India doubled its food-grain allocations to support low-income
households during the COVID-19 pandemic, which contributed to lower ending stocks in MY 2021/22.318
These additional allocations reportedly supported between 58—67 percent of the population with rice
supplied from government stocks during the pandemic period.3'° India’s government ending stocks-to-
use ratios dipped in MY 2021/22 and MY 2022/23, consistent with continued pandemic-related food
allocations that drew down stocks. 320 At the end of 2022, additional food security allocations ended,
which had the effect of increasing end stock levels from MY 2022/23 to 2023/24.321

Trade

Formerly a net importer, India first achieved self-sufficiency for rice production in the late 1970s, after
which its imports have been small relative to production and exports. 322 Now, India is by far the world’s
largest exporter of rice by both volume and value, serving many diverse export destinations.323 In 2023,

312 USDA, FAS, PSD Online database, “Rice Production, All Countries, 2024,” accessed various dates.

313 Alae-Carew et al., “Future Diets in India,” December 2019, 186; USDA, FAS, Grain and Feed Annual: India, March
29,2024, 16.

314 Veer Overseas, “Which One Is Better?,” accessed December 20, 2024.

315 Industry expert, interview by USITC staff, New Delhi, India, June 3, 2024; Government of India, PIB, “Fact Sheet
on Amendmentin India’s Export Policy on Rice,” September 22, 2022; Moffitt, “India Halts Ethanol Production from
Excess Rice,” July 27, 2023; USDA, FAS, Grain and Feed Annual: India, March 29, 2024, 16-17.

316 pSD Online database reports government stocks as private stocks are not reported publicly for India. USDA, FAS,
Grain and Feed Annual: India, March 31, 2020, 26.

317 USDA, FAS, Grain and Feed Annual: India, March 29, 2024, 20.

318 Industry experts and representatives, interviews by USITC staff, New Delhi, India, June 3, 2024; industry expert,
interview by USITC staff, New Delhi, India, June 10, 2024; Montescarlos, “Why Is India Rolling Back COVID-19 Food
Aid?,” February 20, 2023.

319 Industry expert, interview by USITC staff, June 10, 2024; USDA, ERS, “India, a Major Rice and Wheat Producer,”
accessed September 24, 2024; USDA, FAS, Grain and Feed Annual: India, March 31,2020, 19-22.

320 USDA, FAS, PSD Online database, “Rice Production, All Countries, 2024,” accessed various dates.

321 Industry expert, interview by USITC staff, New Delhi, India, June 10, 2024; USDA, FAS, Grain and Feed Annual:
India, March 29, 2024, 20-21.

32210 2023, Indiaimported only 6,000 mt, valued at $5.3 million, mainly from Thailand, Sri Lanka, Italy, and Spain.
Industry experts and representatives, interviews by USITC staff, New Delhi, India, June 3, 2024; Glauber and
Mamun, “India’s New Ban on Rice Exports,” July 25, 2023; S&P Global, General imports, HS heading 1006, rice,
accessed various dates.

3231n 2011, Indiaremoved export restrictions on non-basmati white rice that were last put in place April 1, 2008,
duringthe 2007-08 period of high food prices. Afterwards, rice exports from India rose quickly from 2011 to 2012,
butthen held relatively steady from 2013 to 2018in comparison to the following years, 2019 to 2022. USDA, ERS,
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India exported 17.9 million mt of rice, worth $10.5 billion, to 171 markets. This was larger by volume and
value than the next three top global exporters combined (Vietnam, Thailand and Pakistan).324 India
exported large volumes of parboiled rice (refers to parboiled long grain white rice, parboiled basmati is
classified under basmati); long grain white rice; and basmati rice during the period.32> In some years
broken rice exports to Asia were substantial. In 2022, for example, broken rice exports to China and
Vietnam accounted for almost 10 percent of total rice exports from India. 326

During 2018-23, Indian rice exports first declined, then rose quickly, and later fell in 2023 (table 5.4).3%7
The period’s rapid increase in exports was due to large increases in domestic production that
corresponded with increased overseas demand; Indian government export restrictions for various rice
types (discussed below in “Government Programs”) contributed to the drop in 2023.328 Between 2018
and 2019, Indian exports declined because of export competition from China, especially in African
markets.32° Then from 2019 to 2022, exports from India more than doubled from 9.9 million mt to 22.2
million mt.339 Since 2020, India’s increased production and depreciating currency resulted in highly
competitive export prices for its rice, especially relative to Pakistani, Thai, and Vietnamese rice.331 The
increased exports were mainly of parboiled rice, long grain white rice, and broken rice; basmati and
other rice exports remained relatively steady by comparison. 332 During 2020 to 2022, demand for Indian

“Rice Sector at a Glance,” September 27, 2023; Ramesh Sharma, “Food Export Restrictions: Review of the 2007—
2010 Experience,” May 2011, 29; USDA, FAS, Grain and Feed Annual: India, March 29, 2019, 25; S&P Global, Total
exports, HS heading 1006, rice, accessed various dates.

324 S& P Global, Total exports, HS heading 1006, rice, accessed various dates.

325 S&P Global, Total exports, India subheading, 1006.30.20, basmati, accessed various dates; S&P Global, Total
exports, India subheading 1006.30.10, parboiled white rice, accessed various dates; S&P Global, Total exports,
India subheading 1006.30.90, non-basmati white rice, accessed various dates; S&P Global, Total exports, HS
subheading 1006.10, rice in the husk, paddy or rough, accessed various dates; S&P Global, Total Exports, HS
subheading 1006.20, brown rice, accessed various dates; S&P Global, Total exports, HS subheading 1006.40,
broken rice, accessed various dates.

326 S& P Global, Total exports, HS subheading 1006.40, broken rice, accessed various dates; S&P Global, Total
exports, HS heading 1006, rice, accessed various dates.

327 According to annual data, India’s total rice exports decreased 20 percent by quantity from 2022 to 2023, but
marketing year data reveal a larger 25 percent decrease comparing MY 2022/23 to MY 2023/24 (table 5.3).
Monthly trade data from July 2023 to December 2023 (figure 5.2), show that the decline in total rice exports from
India picked up atthe end of 2023 then continued into 2024. However, rice exports increased sharply in October
2024, after the removal of export restrictions on most rice products (see “Government Programs”). S&P Global,
Total exports, HS heading 1006, rice, accessed various dates.

328 S&P Global, Total exports, HS heading 1006, rice, accessed various dates; USDA, FAS, Grain and Feed Annual:
India, April 12,2022, 5-6; USDA, FAS, Grain and Feed Annual: India, March 29, 2024, 19-20.

323 USDA, FAS, Grain and Feed Annual: India, March 31, 2020, 24; Dimsums, “China Exports Rice Glut to Africa,”
May 11, 2019; Navhind Times (desk), “Rice Exports from India Expected to Decline in 2019, Says Report,”
September 8,2019;S&P Global, Total exports, HS heading 1006, rice, accessed various dates; S&P Global, General
imports, HS heading 1006, rice, accessed various dates; Glauber and Mamun, “India’s Export Restrictions on Rice
Continue to Disrupt,” February 7, 2024.

330 USITC calculations from S&P Global, Total exports, HS heading 1006, rice, accessed various dates.

31 India’s rupee also weakened against the dollar making its rice export prices more competitive. SDA, FAS, Grain
and Feed Annual: India, April 12,2022, 5-6; USDA, FAS, Rice Export Prices Highest in More Than a Decade as India
Restricts Trade, September 19, 2023; IGC, “All Rice Prices,” accessed various dates.

332 S&P Global, Total exports, India subheading, 1006.30.20, basmati, accessed various dates; S&P Global, Total
exports, India subheading 1006.30.10, parboiled white rice, accessed various dates; S&P Global, Total exports,
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parboiled rice, long grain white rice, and broken rice in West African and Asian markets was strong.333 In
addition, China and Vietnam fueled India’s exports starting in 2021 and into 2022. 334 The demand for
broken rice in these markets was due to the expansion of industrial uses of rice (e.g., in manufactured
foods like noodles) and the substitution of rice for other more expensive feed grains like corn. 335

Table 5.4 India: exports of rice, by selected market, 2018-23

In thousands of metric tons. ** = rounds to zero; — (em dash) = not applicable.
Trade partner 2023 rank 2018 2019 2020 2021 2022 2023
Benin 1 602 675 988 1,274 1,630 1,520
Saudi Arabia 2 1,004 1,082 1,285 909 1,013 1,235
Senegal 3 825 194 732 1,181 1,355 937
Togo 4 202 310 743 676 886 863
Guinea 5 462 340 542 727 800 841
Kenya 6 39 10 99 214 400 754
Iran 7 1,139 1,387 1,102 871 1,245 749
Iraq 8 420 512 816 748 376 694
Vietnam 9 1 *k a7 814 605 673
Cote d’lvoire 10 431 317 590 910 1,199 665
Nepal 11 770 690 1,107 1,482 945 565
United Arab Emirates 12 622 470 557 481 541 559
Somalia 13 317 354 422 407 507 414
Bangladesh 26 1,068 63 17 2,513 657 215
China 30 1 2 34 1,208 2,118 183
Sri Lanka 66 155 7 5 207 657 14
All others = 3,948 3,477 5,630 6,854 7,311 6,979
Total — 12,006 9,892 14,716 21,477 22,247 17,860

Source: S&P Global, Total exports, HS heading 1006, rice, accessed August 2, 2024.
Notes: Selected markets were top ten export destinations in one or more of the years included. S&P Global reports exports by the calendar

year, which differs from the USDA Production, Supply and Distribution Online (PSD) database, which reports based on the marketing year.

India’s top export destinations vary by year (table 5.4), driven by demand factors in destination
countries. In 2023, India’s largest single-country destination was Benin, reflecting the West African
region’s importance as a global rice export market, in particular for parboiled rice.33% Between 2020 and
2023, sub-Saharan Africa (and West Africa in particular) faced production and import supply shortages
for cereals, exacerbated by sub-Saharan African regional conflicts. 337 Among West Africa’s import

subheading 1006.30.90, non-basmati white rice, accessed various dates; S&P Global, Total exports, HS subheading
1006.10, rice in the husk (paddy or rough), accessed various dates; S&P Global, Total exports, HS subheading
1006.20, brown rice, accessed various dates; S&P Global, Total exports, HS subheading 1006.40, broken rice,
accessed various dates.

333 Storey, “Chinese Rice Imports Soar as Exports Hold Steady on Year,” October 21, 2021; Torg Commodities, “Why
Vietnam Is Importing 100% Broken Rice from India,” July 29, 2022.

334 S&P Global, Total exports, HS heading 1006, rice, accessed various dates.

335 Torqg Commodities, “Why Vietnam Is Importing 100% Broken Rice from India,” July 29, 2022; USDA, FAS, Grain
and Feed Annual: China, April 16,2021, 10; USDA, FAS, Grain and Feed Update: India, November 1, 2022, 6.
336 The 15 countries in West Africa include Benin, Burkina Faso, Cabo Verde, Cote d’Ivoire, The Gambia, Ghana,
Guinea, Guinea-Bissau, Liberia, Mali, Niger, Nigeria, Senegal, Sierra Leone, and Togo. S&P Global, Total exports,
Indiasubheading 1006.30.10, parboiled whiterice, accessed various dates; S&P Global, Total exports, HS heading
1006, rice, accessed various dates.

337 Oxfam International, “West Africa Faces Its Worst Food Crisis in Ten Years,” April 4, 2022; The Africa Center for
Strategic Studies, “Conflict Remains the Dominant Driver of Africa’s Food Crisis,” October 16, 2023.
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suppliers, India was the main source, accounting for three-quarters of its total imports of rice by quantity
in 2023, up from 39 percent in 2018. 338 Although Bangladesh and China were not India’s top export
destinations in most years, both countries drove large changes in India’s exports during the period.33° In
2021, Bangladesh was the largest single country market for India’s parboiled and long grain white rice,
the result of lower production in Bangladesh that year.349 In both 2021 and 2022, China was India’s
largest market for broken rice, which contributed to the continued increase in India’s overall exports. 341
By 2022, China was India’s top export destination overall, accounting for 9.5 percent of India’s total
exports.342 Vietnam was another notable export destination during this period; for the first time in
decades, it resumed substantial imports of broken and long grain white rice from India.343

India is the world’s largest exporter of high-valued basmati rice. The global market for basmati rice has
different destinations and more stable export trends than other types of rice from India. Despite
basmati’s small share of the country’s rice production, it is an important export.344 It accounted for 19 to
44 percent of the country’s rice exports by volume during the period (figure 5.1). By value, basmati
export shares ranged from 25-47 percent of total rice exports.34> In 2023, Saudi Arabia, Iran, and Iraq
were the largest basmati destination markets for India by volume. 346 That year, India exported 2.4 million
mt of basmati to those three markets, worth about $2.6 billion, accounting for about 13 percent of total
rice exports from India.34” The United Arab Emirates, Yemen, the United States, the United Kingdom, and
the European Union are also large markets for basmati rice from India.348 In 2023, the United States was
the sixth-largest single-country market for Indian basmati rice.34° From 2018 to 2023, exports of basmati
from India to the United States grew about 66.4 percent by volume and 72.7 percent by value, from
134,000 mt (worth $165 million) in 2018 to 223,000 mt (worth $285 million) in 2023.35°

338 S&P Global, General Imports, HS heading 1006, rice, accessed various dates.

339 S&P Global, Total exports, HS heading 1006, rice, accessed various dates.

340 S&P Global, Total exports, India subheading 1006.30.90, non-basmati white rice, accessed various dates; S&P
Global, Total exports, India subheading 1006.30.10, parboiled white rice, accessed various dates.

341 S&P Global, Total exports, HS subheading 1006.40, broken rice, accessed various dates.

342 S&P Global, GTAS database, Total exports, HS heading 1006, rice, accessed various dates.

343 Torqg Commodities, “Why Vietnam Is Importing 100% Broken Rice from India,” July 29, 2022; S&P Global, General
imports, HS heading 1006, rice, accessed various dates.

344 Duggal and Ali, “How Reliant Is the World on Indian Rice Exports?,” September 20, 2023; Mahajan et al.,
“Basmati Rice in the Indian Subcontinent,” January 1, 2018, 161-162.

345 S&P Global, GTAS database, Exports, India subheading, 1006.30.20, basmati, accessed various dates; S&P
Global, GTAS database, Exports, HS heading 1006, rice, accessed various dates.

346 S& P Global, Total exports, India subheading 1006.30.20, basmati, accessed various dates.

347 S&P Global, Total exports, India subheading 1006.30.20, basmati, accessed various dates.

348 S& P Global, Total exports, India subheading 1006.30.20, basmati, accessed various dates.

349 S&P Global, Total exports, India subheading 1006.30.20, basmati, accessed various dates.

350 S&P Global, Total exports, India subheading 1006.30.20, basmati, accessed various dates.

U.S. International Trade Commission | 125


https://1006.30.20
https://1006.30.20
https://1006.30.20
https://1006.30.20
https://1006.30.20
https://1006.30.20
https://1006.30.10
https://1006.30.90

Rice: Global Competitiveness and Impacts on Trade and the U.S. Industry

Figure 5.1 India: total exports of rice, by type and form, 2018-23

In thousands of metric tons (1,000 mt). Underlying data for this figure can be found in appendix F, table F.14.
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Source: S&P Global, Total exports, Indian subheadings 1006.30.20, basmati; 1006.30.10, parboiled white rice; 1006.30.90, non-basmati white
rice; and HS subheadings 1006.10 (paddy or rough rice); 1006.20, brown rice; 1006.40, broken rice, accessed August 11, 2024.

From January 2022 to September 2024, exports of non-basmati and broken rice declined, parboiled rice
exports fluctuated widely, and basmati rice exports decreased. On an annual basis, from 2022 to 2023,
total exports of rice from India dropped by about 20 percent by quantity and 3 percent by value.3°! The
government’s imposition of export duties and bans on exports of certain rice types and forms triggered
this decline, but impacts differed by rice type. These different trends were due to differences in supply
and demand factors (as noted below). Monthly data show that export declines for banned products
continued into 2024 (figure 5.2). However, in October 2024, non-basmati, basmati, and parboiled rice
exports increased rapidly; although, this is only one month of data, it corresponds to India’s removal of
export restrictions for these products.

351 S&P Global, Total exports, HS heading 1006, rice, accessed various dates; USDA, FAS, PSD Online database, “Rice
Production, All Countries, 2024,” accessed various dates.
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Figure 5.2 India: exports of rice, by type and form, and noted export restrictions January 2022—October
2024

In thousands of metric tons (1,000 mt). Underlying data for this figure can be found in appendix F, table F.15.
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place (for further details refer to “Government Programs).
Source: S&P Global, Total exports, India subheadings 1006.30.20, basmati; 1006.30.10, parboiled white rice; 1006.30.90, non-basmati white

rice; and HS subheadings 1006.10, paddy or rough rice; 1006.20, brown rice; 1006.40, broken rice, accessed October 29, 2024.

Non-basmati rice made up between 15 and 27 percent of India’s rice exports during the period.3>2
Exports of non-basmati rice were particularly high in 2021 and 2022 (figure 5.1), resulting from large
increases in exports to several destinations, including Bangladesh, Vietnam, and sub-Saharan African
markets, including Benin.3>3 In 2021, to control domestic prices after a weak harvest, Bangladesh’s
government temporarily relaxed its normally high import tariff. This change made it feasible to import
rice from India, Bangladesh’s preferred supplier based on price and freight costs.35* In September 2022,
India’s export duties of 20 percent on non-basmati rice did not lead to a decline in exports of these

352 S& P Global, Total exports, India subheadings 1006.30.20, basmati; 1006.30.10, parboiled white rice; 1006.30.90,
non-basmati white rice; and HS subheadings 1006.10, paddyor rough rice; 1006.20, brown rice; 1006.40, broken
rice, accessed October 29, 2024.

353 S&P Global, Total exports, India subheadings 1006.30.10, parboiled white rice; 1006.30.90, non-basmati white
rice; and HS subheadings 1006.10, paddy/rough rice; 1006.20, brownrice; 1006.40, broken rice, accessed October
29, 2024.

354 USDA, FAS, Grain and Feed Annual: Bangladesh, April 5, 2022, 6; USDA, ERS, “Rice Sector at a Glance,”
September 27, 2023.
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products, but the subsequent July 2023 export ban did precipitate a sharp decline (figure 5.2).3%5
However, exports of non-basmati rice did not fall to zero because the Indian government allowed
shipments of non-basmati rice to South Asian and African countries on request of those governments for
food security needs. 3°¢ After the restrictions were removed, exports increased by over 2,000 percent
from September 2024 to October 2024.

Broken rice generally accounted for a smaller share of India’s rice exports by volume (between 3 and 18
percent over the period) and by value, compared to other rice types. 337 Senegal was consistently one of
the main destinations for this product during the period because Senegalese consumers preferred
imported broken rice over their more expensive local rice.3>8 In 2021 and 2022, India’s exports of broken
rice to China and Vietnam increased substantially. This was driven by low prices for Indian rice relative to
other grains, which made it more attractive for food manufacturing and animal feed. 3>° The September
2022 ban on broken rice exports led to a sharp decline (figure 5.2), but exports of broken rice did not fall
to zero because the government allowed certain shipments to continue.3%° The export ban on broken
rice was ongoing as of October 2024, thus, export declines continued. Later, in December 2024, the
government of India allowed export quota allocation as with non-basmati white rice. 361

Exports of parboiled rice increased overall from 2018 to 2023 (figure 5.1), then fluctuated afterwards.
The increase from 2018 to 2023, was largely driven by increased exports to Bangladesh and sub-Saharan
Africa (West African countries in particular).382 In 2021, exports of parboiled rice to Bangladesh reached
a peak, accounting for more than one-quarter of India’s exports of parboiled rice in that year. Vietnam
and Cuba were also relatively new destinations for parboiled rice in 2023.3%3 Although the Indian
government’s export duty on parboiled rice led to a short-term drop in exports, export levels recovered
in the first part of 2024 because India’s parboiled rice remained competitively priced, especially
compared with parboiled rice from Thailand. 3%* Then fluctuations continued, and exports of parboiled
rice declined in the middle part of 2024, but increased 60 percent from September 2024 to October

355 Government of India, Centre Amends Export Policy of Non-Basmati White Rice, July 20, 2023; USDA, FAS, Grain
and Feed Annual: India, March 29,2024, 20; S&P Global, GTAS database, Exports, India subheading 1006.30.90,
non-basmati white rice, accessed various dates.

356 Government of India, DGFT, “Amendment in Export Policy of Non-Basmati Rice,” July 20,2023; USDA, FAS, Grain
and Feed Annual: India, March 29, 2024, 20-21; S&P Global, Total exports, India subheading 1006.30.90, non-
basmati white rice, accessed various dates.

357 S&P Global, Total exports, India subheadings 1006.30.10, parboiled white rice, 1006.30.90, non-basmati white
rice, accessed October 29, 2024; S&P Global, Total exports, HS subheading 1006.10, rice in the husk (paddy or
rough), accessed October 29, 2024; S&P Global, Total exports, HS subheading 1006.20, husked (brown) rice,
accessed October 29,2024; S&P Global, Total exports, HS subheading 1006.40, broken rice, accessed October 29,
2024.

358 USDA, FAS, Grain and Feed Annual: Senegal, April 26,2022, 3.

35 Torqg Commodities, “Why Vietnam Is Importing 100% Broken Rice from India,” July 29, 2022; USDA, FAS, Grain
and Feed Update: India, November 1, 2022, 6.

360 USDA, FAS, Grain and Feed Annual: India, March 29, 2024, 20-21; Government of India, PIB, “Fact Sheet on
Amendment in India’s Export Policy on Rice,” September 22, 2022; Government of India, DGFT, “Amendment in
Export Policy of Broken Rice,” September 8, 2022.

361 Government of India, DGFT, “Export of Broken Rice to Senegal and Gambia,” December 5, 2024.

362 S& P Global, Total exports, India subheading 1006.30.10, parboiled white rice, accessed various dates.

363 S& P Global, Total exports, HS heading 1006, rice, accessed various dates.

364 Anand and Kathait, “New Indian Government Unlikely to Lift Export Duty on Parboiled Rice,” May 29, 2024.
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2024 (figure 5.2). The government of India lowered the parboiled rice export duty from 20 percent to 10
percent in September 2024 and removed it in late October 2024.

Industry Structure

Rice production across India varies widely based on water sources (irrigation versus rainfed), varieties,
and government policies. Although the nature of rice production varies across India, it generally occurs
on smallholder farms within a predominant planting season and a reliance on monsoon rains. Broadly,
rice produced in the northwest and north central states is both basmati and nonaromatic rice grown on
land that is irrigated. Rice produced in the central and eastern states is nonaromatic rice and is typically
rain fed and heavily dependent on the annual monsoons. 36> The largest producing states, on average,
from MY 2017/18 to MY 2021/22 (the latest years available) were West Bengal, Uttar Pradesh, and
Punjab (figure 5.3). Telangana is also a major producer of rice.36¢ Basmati rice is grown in the states of
Punjab, Haryana, Delhi, Himachal Pradesh, and Uttarakhand, as well as in specific districts of western
Uttar Pradesh and in Jammu and Kashmir. 367 The two main growing seasons are Kharif, or fall harvested,
with planting beginning as early as May in some regions and harvesting beginning in early November,
and Rabi, or winter planted, with planting beginning as early as November and harvesting beginning in
late April.3%8 The Kharif season accounts for about two-thirds of all rice production and is heavily
dependent on the monsoon rains, which typically begin in June.36° Although some farmers can produce
two rice crops per year, many farmersin the northwest and north central states grow other crops such as
wheat, corn, or potatoes during the Rabi season.370

365 Industry representative, interview by USITC staff, Gurugram, India, June 11, 2024; Rice Trader, “Panel Discussion
at the 2024 Global Rice Summit,” June 7-8, 2024.

366 USDA, FAS, IPAD, “India Rice Area, Yield and Production,” accessed October 1, 2024.

367 EC, “Basmati India,” September 11, 2020.

368 USDA, FAS, IPAD, “India Rice Area, Yield and Production,” accessed October 1, 2024; USDA, FAS, India Rice:
Production Down, December 22,2022, 1; USDA, FAS, Grain and Feed Annual: India, March 29, 2024, 6.

369 USDA, FAS, India Rice: Production Down, December 22,2022, 1; Aggarwal, “Kharif Season in India — Changing
Dynamics and Emerging Perspectives,” July 1, 2024.

370 USDA, FAS, Grain and Feed Annual: India, March 29, 2024, 5; USDA, FAS, Grain and Feed Annual: India, April 3,
2023, 6-7;industry representative, interview by USITC staff, Ambala, India, June 13, 2024; industry representative,
interview by USITC staff, Karnal, India, June 13, 2024; industry representative, interview by USITC staff, Karnal,
India, June 12, 2024; Rice Trader, “Panel Discussion at the 2024 Global Rice Summit,” June 7-8, 2024.
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Figure 5.3 India: rice production by state, five-year average, marketing years 2017/18-2021/22

In thousands of metric tons (1,000 mt). Underlying data for this figure can be found in appendix F, table F.16.
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Source: Government of India, Ministry of Agriculture and Farmers Welfare, Economics and Statistics Division, May 2023.
Note: *Ladakh and Jammu & Kashmir are Union Districts.

Rice farming in India is characterized by small, family landholdings and limited economies of scale. These
characteristics limited farmers’ ability to access the funding needed to increase mechanization during
2018-23.371 In MY 2019/20, the latest year of available data, about one-quarter of India’s cropped land

371 Industry representative, interview by USITC staff, Ambala, India, June 13, 2024; industry expert, interview by
USITC staff, June 3, 2024.
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was used for rice cultivation.372 An estimated 90 percent of these rice farms were smaller than 2
hectares.373 Farm size has consistently decreased as land is divided when farms are passed down from
one generation to the next.374 Additionally, all states cap the allowable size of individual land holdings to
varying degrees. 375 Reportedly, consolidation restrictions prevent businesses, especially those already
heavily involved in private grain retail, from vertically integrating into crop production.37¢ Despite this,
land consolidation efforts reportedly occur, particularly where one member of a family manages multiple
holdings on behalf of the rest of the family.377

State land laws in India disincentivize formal rental agreements, and, in turn, discourage land
improvements. Although data specific to rice production are unavailable, approximately 17.3 percent of
all agricultural lands are tenant farms.378 This percentage is likely underestimated because many
tenancies are informal.37° Farmers producing under informal agreements lack incentives to make land
improvements or capital investments. Rental agreements are often informal because some Indian state
land laws allow tenants with contracts to assume ownership of land after several years due to legal
stipulations such as adverse possession. This discourages landowners from providing formal long-term
leases. 38° Because landowners often do not work a particular plot of land and tenants are not
guaranteed long-term access to the land, many landholdings do not receive investment in important
land improvements like soil conditioning. 381

Most of India’srice production is irrigated. As of MY 2019/20, the latest year for which data are available,
about two-thirds of rice-producing land was under irrigation. 382 Irrigation is correlated with higher rice
production, and three of the four largest producing states—Punjab, Telangana, and Uttar Pradesh—have
more than 90 percent of rice-producing land under irrigation. Punjab also has the highest yields of all
rice-producing states, averaging 4.34 mt per hectare in MY 2021/22.383

372 Government of India, MAFW, ESD, “Agricultural Statistics at a Glance 2022,” 2022, 186.

373 USDA, FAS, Grain and Feed Annual: India, March 29, 2024, 16.

374 Industry expert, interview by USITC staff, June 3, 2024; Padhee and Joshi, “Why India Needs a Land Leasing
Framework,” April 4, 2019.

375 These ceilings vary state by state and are based on number of crops being grown and whether the land is under
irrigation. All states bar nonresident Indians and nonresident persons of Indian origin from purchasing agricultural
land. Industry expert, interview by USITC staff, June 3,2024; Sunder, “Land Rules,” October 6, 2023; Government of
India, MAFW, ESD, “Agricultural Statistics at a Glance 2022,” 2022, 195; Deepika, “11 Major Problems Faced By
Indian Farmers,” March 13, 2023.

376 Industry expert, interview by USITC staff, June 3, 2024.

377 Industry expert, interview by USITC staff, June 3, 2024; industry representative, interview by USITC staff, Karnal,
India, June 13, 2024; industry representative, interview by USITC staff, Karnal, India, June 12, 2024.

378 pandey, “Landless, Tenant Farmers Miss out on Compensation,” January 20, 2023.

379 pandey, “Landless, Tenant Farmers Miss out on Compensation,” January 20, 2023; Prasad et al., “An Inner View
into the Problems Faced by Tenant Farmers,” September 2012, 2.

380 padhee and Joshi, “Why India Needs a Land Leasing Framework,” April 4, 2019; Sushant, “The Doctrine of
Adverse Possession Explained,” December 17, 2024.

381 Industry expert, interview by USITC staff, June 3, 2024; Pany, “Authenticating True Farmer through Land,” July 14,
2020.

382 Across all agriculture, most (63.6 percent) of irrigated area comes from groundwater irrigation via open wells
and tubewells. Canal irrigation is limited, accounting for only 26.2 percent of irrigated area. Government of India,
MAFW, ESD, “Agricultural Statistics at a Glance 2022,” 2022, 28-29.

383 Government of India, MAFW, ESD, “Agricultural Statistics at a Glance 2022,” 2022, 29, 205.

U.S. International Trade Commission | 131



Rice: Global Competitiveness and Impacts on Trade and the U.S. Industry

Several interrelated structural factors create challenges for India’s rice producers, including ongoing
reliance on labor-intensive production methods and lack of scale. Rice production in India is labor
intensive, particularly during weeding, transplanting, and harvesting, and farmers face labor scarcity and
rising labor costs. 384 Large-scale modern mechanization in rice farming in India is limited, owing to small
plot sizes and lack of access to financing to obtain machinery. 38> Although traditional cooperatives are
not prevalent in Indian rice production, farmer producer organizations have developed to help farmers
grow a wider variety of crops and to share the costs of farming and processing equipment. 386

Rice production in India is heavily impacted by weather- and climate-related challenges, including
droughts, floods, and excessively high temperatures. For example, the El Nifio weather phenomenon
disrupts rainfall patterns, causing erratic monsoon episodes. If a monsoon is disrupted enough to cause a
drought, reportedly up to 35 percent of rice production can be impacted. 387 Sudden and sustained
temperature increasesalso affect the productivity of rice production. Extreme temperaturescanincrease
pest and disease pressures, increasing costs (such as the cost of pesticides) and reducing yields. In some
areas of India, particularly where rice is grown in intensive production systems, overuse of fertilizers and
a declining supply of groundwater are reportedly compounding these long-term threats to rice
production. 388

Research is ongoing to develop new rice varieties that will help producers respond to these challenges.
In addition to basmati rice research, the government of India collaborates with the International Rice
Research Institute (IRRI) to continue to develop new non-basmati rice varieties. 38° These varieties feature
shorter duration to maturity (110 to 130 days to harvest vs. 160 to 200 days to harvest), thus needing
less water.3°° They also have more heat and drought tolerance, more pest and disease resistance, and
higher yields. However, many of these varieties will not be commercially available for several years, and
there is concern about the quality of some of these varieties because their kernels are reportedly more
prone to breaking during the milling process.3°! Reportedly, the newer varieties also need to be used in
direct sowing (DS) and alternate wetting and drying (AWD) production practices and require more

384 Industry representative, interview by USITC staff, Ambala, India, June 13, 2024; industry representative,
interview by USITC staff, Karnal, India, June 13, 2024; industry representative, interview by USITC staff, Karnal,
India,June 12, 2024; Hazarika, “The Cultural Role of Rice Cultivation in Female Workforce Participation in India,
October 2024, 2.

38 Industry representative, interview by USITC staff, Ambala, India, June 13, 2024.

38 Industry representative, interview by USITC staff, Ambala, India, June 13, 2024.

387 Sharma, “How India’s Ban on Some Rice Exports Is Ricocheting around the World,” August 16, 2023;
Government of India, MAFW, ESD, “Agricultural Statistics ata Glance 2022,” 2022, 196-98; USDA, FAS, Grain and
Feed Annual: India, March 29, 2024, 13; USDA, FAS, Monsoon Withdrawal Delayed, October 2, 2024, 2.

38 Gupta, “Back to the Future for India’s Rice Farmers,” August 14, 2023; USDA, FAS, Grain and Feed Annual: India,
March 29, 2024, 15.

389 |RRI, “India and IRRI,” accessed August 28, 2024.

3% |RRI, “Short-Duration Rice Varieties,” accessed November 25, 2024.

391 Industry representative, interview by USITC staff, New Delhi, India, June 3, 2024; USDA, FAS, Grain and Feed
Annual:India, March 29, 2024, 15-16; Rice Trader, “Panel Discussion at the 2024 Global Rice Summit,” June 7-8,
2024.

’

132 | www.usitc.gov


www.usitc.gov

Chapter 5: South Asia

pesticides and fertilizers. 3°2 The natural pest and weed control are lost when switching from the
traditional puddling methods to DS and AWD. However, combined, DS and AWD use up to 50 percent
less water than traditional puddling methods. 3°3

After harvest, farmers bring paddy rice to a local mandi, a marketplace where several commodity crops
are sold. More than 2,400 principal mandis and more than 4,800 submarkets reportedly operate in
India. 34 These markets and submarkets are regulated by Agricultural Produce Market Committees
(APMCs) with the goal of ensuring fair and transparent auctions. Per the APMC Act, the first market
transaction of several agricultural commodities, including rice, can be conducted only at a mandi and is
supervised by a commissioned agent licensed by the APMCs. The APMC agent’s role is to support the
farmer in getting a fair price; in turn, the agent earns a percentage of the sale. Only commissioned
agents can participate in the transaction between farmers (sellers) and licensed traders (private buyers,
generally from mills) or state or central government buyers. 39>

Millers procure and aggregate rice from mandis before processing, packaging, and distributing to
consumers. The rice milling industry is extensive and fragmented, with thousands of small and medium-
scale milling operations, alongside a smaller number of larger facilities. 3°¢ Many smaller and older
facilities struggle with outdated machinery, but recent technological advances are improving the quality
of rice processing.3°7 As of 2020, over 50 percent of rice was processed by modern milling facilities, 40
percent by traditional milling facilities, and 10 percent by hand.3°8 Larger millers service both the
domestic and export markets. 39°

Millers in India are often not able to enter contracts with farmers, which makes it more difficult to
ensure a steady supply of rice that meets specifications for export markets. Contract farming—where
milling companies work directly with farmers to ensure crops meet certain standards—is not common in
India. In some states, including Punjab and Haryana, it isillegal. Under the contract arrangements that
do occur, farmers retain the right to sell their rice directly to the “contract” buyer or to sell at the

392 Direct seeding does not require fields to be flooded because the seeds are sown directly into the fields instead
of planting seeds in a nursery, which requires the seedlings to be transplanted into a flooded field. The alternate
wetting and drying method allows fields to drain fully before needing to be watered again. Industry representative,
interview by USITC staff, New Delhi, India, June 10, 2024; Jalan, “Grow Paddy with Precision,” January 25, 2024;
Negi et al., “Direct-Seeded Rice,” July 1, 2024, 2; Stein, “How India’s Rice Production Can Adapt to Climate Change
Challenges,” March 11, 2021, 422.

393 Stein, “How India’s Rice Production Can Adapt to Climate Change Challenges,” March 11, 2021, 419.

394 Bijak, “Understanding The Indian Mandi Trading System,” December 21, 2022.

3% Bijak, “Understanding The Indian Mandi Trading System,” December 21, 2022; Jayanth, “How Farmers View the
Existing Mandi System,” December 12, 2020; foreign government representatives, interviews by USITC staff,
Haryana, India, June 12, 2024.

3% Suri Engineers, “Rice Milling Industry in India,” March 1, 2023.

397 Industry representative, interview by USITC staff, Hyderabad, India, June 5, 2024; Raju, “Rice Milling Industry in
India,” March 1, 2023; Rice Processing Equipment, “Prospects of Rice Mill Modernization in India,” August 26,
2020.

398 Rice Processing Equipment, “Prospects of Rice Mill Modernization in India,” August 26, 2020.

399 Industry representatives, interviews by USITC staff, New Delhi, India, June 5, 2024; industry representatives,
interviews by USITC staff, Haryana, India, June 12, 2024; industry representative, interview by USITC staff,
Gurugram, India, June 11, 2024.
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prevailing market price to any licensed trader, provided the sale occurs at a mandi.*°° Despite the lack of
binding contracts, some millers provide education—for example, pesticide and fertilizer best practices—
to farmers to better meet buyers’ standards, such as maximum residue limits set by destination
markets. 401

Mills serve as the primary storage sites for paddy rice, particularly basmati rice, which is aged for
approximately two years. 492 Rice milling is segregated by variety and grain length because of the
specifications required to mill each variety.4%3 Although most mills specialize in only one variety (often,
the variety produced in the surrounding area), larger firms with multiple milling operations process
additional specialty varieties and make products such as rice bran oil and rice-based snack foods. 4%4

Improvements in marketing and distribution infrastructure have benefited Indian rice production, and
the agricultural sector in general, over the past decade. In the past, inadequate road networks,
transportation, and storage facilities hampered the efficient movement of rice from farms to mills and
points of consumption.4%> However, in recent years, inland port infrastructure and road networks have
greatly improved, removing several days from transportation time. 4°® According to the World Bank,
India’s infrastructure scores have fluctuated but increased from 2.9 out of 5in 2018 to 3.2 out of 5 in
2023.407

Government Programs

India heavily regulates its agricultural sector to ensure food security, food self-sufficiency, and income
support for its farmers. Historical experiences and the recent political environment inform government
action on these priorities. First, a history of periodic food shortages in the country before and after
independence in 1947 and through the 1960s prompted the government to focus on ensuring food
security. 498 Second, about 55 percent of the Indian workforce is employed in agriculture and related
activities, the majority of which are low income or resource poor and comprise an important voting

400 Industry representatives, interviews by USITC staff, New Delhi, India, June 5, 2024; industry experts, interviews
by USITC staff, June 3, 2024; foreign government representatives, interviews by USITC staff, Haryana, India, June 12,
2024.

401 Industry representatives, interviews by USITC staff, New Delhi, India, June 10, 2024; industry representatives,
interviews by USITC staff, Haryana, India, June 12, 2024.

402Industry representatives, interviews by USITC staff, Haryana, India, June 12, 2024; Discovery Channel and KRBL,
“God of Grains,” 27:59, February 23, 2019.

403 Industry representative, interview by USITC staff, Haryana, India, June 12, 2024; industry representative,
interview by USITC staff, Hyderabad, India, June 5, 2024.

404 Industry representative, interview by USITC staff, Gurugram, India, June 11, 2024; Discovery Channel and KRBL,
“God of Grains,” 35:40, February 23,2019; KRBL Limited, “Our Portfolio,” accessed November 1, 2024; LT Foods,
“Brands,” accessed November 1, 2024.

405 Industry representative, interview by USITC staff, Karnal, India, June 12, 2024; Rice Processing Equipment,
“Prospects of Rice Mill Modernization in India,” August 26, 2020.

406 Industry representative, interview by USITC staff, Karnal, India, June 12, 2024.

407 World Bank, “International Scorecard Page: Logistics Performance Index (LPl),” accessed December 5, 2024.
408 panda, “Evolution of India’s Policy Response to Hunger, Nutrition, and Food Security Since Independence,”
September 24,2023, 22.
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bloc. 4% Finally, food price fluctuations over the past 20 years prompted the government to attempt to
contain domestic food price volatility. #1° The resulting policy interventions, detailed below, are
substantial and complex, consisting of significant public stocks and minimum support prices, input
subsidies, export restrictions, and high import tariffs.

Public Stockholding and Minimum Support Prices

India has an extensive public stockholding program designed to maintain operational stocks of
commodities (particularly rice and wheat) for distribution purposes under targeted welfare schemes, as
well as food security stocks (also known as buffer stocks) in the case of future procurement shortfalls, as
directed by the National Food Security Act.4!? Historical food shortages and price fluctuations led the
Indian government to focus on food security and the creation of the Public Distribution System, and later
the Targeted Public Distribution System and the Antodaya Anna Yojana program, to ensure food security
for the poorest Indians through the distribution of essential commodities, including rice.42 The National
Food Security Act, enacted in 2013, legally entitles 75 percent of the rural population and 50 percent of
the urban population to subsidized foodgrains from the Targeted Public Distribution System. 413

Government Procurement at Minimum Support Prices

The Food Corporation of India (FCI), through coordination with individual state governments, procures
grains, such as wheat, paddy rice, and milled rice, for the public stocks at minimum support prices
(MSPs) that are announced well before the commencement of the planting seasons. 414 In MY 2022/23
the MSP for paddy rice was 20,400 Indian rupees (Rs.) (5240.43 at current exchange rates) per mt, up

409 Government of India, PIB, “Union Home Minister and Minister of Cooperation, Shri Amit Shah Inaugurates,” July
14,2023; WTO, Committee on Agriculture, “Notification of Domestic Support: India,” April 2, 2024, 5.

410 Saini and Gulati, “India’s Food Security Policies in the Wake of Global Food Price Volatility,” 2016, 333.

411 Almost no rice from publicstocks has been exported since the early 2000s. Government of India, DFPD, “Food
CorporationOf India,” accessed September 27, 2024; OECD, The Economic Effects of Public Stockholding Policies
forRice in Asia, October 18,2018, 25; National Food Security Act of 2013, § 2(2)(ii) (September 10, 2013); Banga
and Sekhar, “Public Stockholding of Food in India: Can It Distort International Trade?,” October 2015, 4, 5.

412 The Public Distribution System originally comprised 460,000 fair price shops across the country for the
distribution of essential commodities to all consumers. In 1997 the Indian government reformed the Public
Distribution System to reduce costs and target low-income beneficiaries, particularly those below the poverty line,
becoming the Targeted Public Distribution System. Government of India, DFPD, “Public Distribution System,”
accessed April 5,2024; Jha, Srinivasan, and Landes, “Indian Wheat and Rice Sector Policies and the Implications of
Reform,” May 1, 2007, 10.

413 Government of India, DFPD, “National Food Security Act,” accessed August 2, 2024; National Food Security Act
of 2013, § 3(2) (September 10, 2013).

414 The FCl is within the Department of Food and Public Distribution, which is part of the Ministry of Consumer
Affairs, Food, and Public Distribution. The objective of the FClis to ensure price support for farmers; distribution of
foodgrains around the country; and maintenance of operational and buffer stock of foodgrains for food security
purposes. Farmers can sell to millers at market price, or sell to the government, through the FCI, for the MSP.
Government of India, CACP, Price Policy for Kharif Crops, accessed April 5, 2024; OECD, The Economic Effects of
Public Stockholding Policies for Rice in Asia, October 18, 2018, 24, 25; industry expert, interview by USITC staff,
New Delhi, India, June 3, 2024; industry representative, interview by USITC staff, Hyderabad, India, June 5, 2024;
Government of India, DFPD, “Food Corporation Of India,” accessed September 27, 2024.
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from Rs. 19,400 ($230.23) per mt in MY 2021/22.415 The MSP is calculated by India’s Commission for
Agricultural Costs and Prices and takes into consideration the cost of production, including seeds,
fertilizer, pesticides, and labor; domestic and international price trends; intercrop price parity; and a
minimum 50 percent profit over the cost of production.*'® The FCI buys paddy rice directly from farmers,
through the mandis, and maintains substantial rice stocks at all times. On average, from MY 2019/20 to
MY 2022/23, the FCI procured 44.8 percent of total Indian rice production each marketing year (figure
5.4).417

Figure 5.4 Public stock procurement, distribution, ending stocks, and share of procurement to total rice
production, marketing years 2016/17-22/23

In millions of metric tons and percent. Underlying data for thisfigure can be found in appendix F, table F.17.
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Source: USITC calculation; WTO, Committee on Agriculture, “Notification of Domestic Support: India,” March 31, 2023, 12; WTO, Committee on
Agriculture, “Notification of Domestic Support: India,” April 2, 2024, 12.

Distribution

Operational stocks are distributed throughout the country, where they are transferred from the central
government to the state governments at the Central Issue Price. Rice is then distributed to certain low-
income consumers under the Targeted Public Distribution System. 418 I[n MY 2022/23, this amount was 5
kilograms (kg) per person a month at 3 rupees/kg for rice. The Antodaya Anna Yojana program further
targets the poorest of the population, allotting 35 kg per person per month of highly subsidized grain for

415 Government of India, DFPD, “Minimum Support Price for Wheat and Rice,” accessed April 5,2024. In addition to
the MSP offered by the central government, individual states may add an additional MSP bonus to support farmers
in that state. In 2021, the central government began adding additional bonuses on top of MSP in East India to
encourage production there becauseit is less water starved. WTO, Committee on Agriculture, “Certain Measures of
India Providing Market Price Support to Rice and Wheat,” June 4, 2023; industry representative, interview by USITC
staff, New Delhi, India, June 3, 2024; Government of India, MAFW, “Bringing Green Revolution to Eastern India,”
March 23, 2021.

416 Government of India, CACP, “Determinants of MSP,” accessed August 12, 2024; Government of India, MAFW,
Annual Report 2022-23, accessed February 20, 2024, 6.

417 USITC calculation; WTO, Committee on Agriculture, “Notification of Domestic Support: India,” March 31, 2023,
12; WTO, Committee on Agriculture, “Notification of Domestic Support: India,” April 2, 2024, 12.

418 Government of India, DFPD, “Public Distribution System,” accessed April 5, 2024.
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3 rupees/kg.*'° Public stocks of foodgrains, including rice, are permitted to be distributed only
domestically and cannot be exported.#2° The government of India reports that the total value of the
public stockholding program, including allocations for food distribution and buffer stock, reached $28.1
billion in MY 2021/22 and rose to $33.9 billion in MY 2022/23.421

Input Subsidies

Input subsidies for farmers are an important part of India’s food and agriculture policy regime, and the
government’s input subsidy expenditure equaled 10 percent of India’s total agricultural output in
2023.422 The largest input subsidies include support for irrigation, fertilizers, and electricity, available to
low-income or resource-poor farmers. 423 These subsidies were reported to total $32.1 billion in MY
2021/22 and $48.1 billion in MY 2022/23.424 The substantial increase in expenditure (about 50 percent)
has been attributed to inflation and rising fertilizer costs.42> Data on the amount spent on individual
subsidies or the share of input subsidies going toward rice production are limited, however.

Interest and insurance premium subsidies are also available to farmers, and they totaled $5.5 billion in
MY 2021/22 and $4.5 billion in MY 2022/23.426 These subsidies are not product specific; thus,
disaggregated values for rice are not currently available. Additionally, various types of seed (or payments
to purchase seed) are provided under the National Food Security Mission Scheme.*27 All input subsidy
values include subsidies issued by the central government, as well as individual state-issued subsidies. 428

Trade Restrictions

The Indian government has imposed export restrictions on rice over two time periods in recent years as
a means of containing domestic prices and increasing domestic availability. In 2007 and 2008, amid the
period of higher food prices, the government imposed an export ban on non-basmati rice, which was not
lifted until September 2011.42° Because India is one of the largest exporters of rice, its imposition and
removal of export restrictions created volatility in the global rice market: estimates suggest that India’s

413 Government of India, DFPD, “Public Distribution System,” accessed April 5, 2024.

420 Certain exceptions may be made for exports forthe purpose of humanitarian assistance. Government of India,
DFPD, “Import/Export,” accessed August 8, 2024.

421 WTO, Committee on Agriculture, “Notification of Domestic Support: India,” March 31,2023, 4; WTO, Committee
on Agriculture, “Notification of Domestic Support: India,” April 2, 2024, 3.

422 USITC calculation; WTO, Committee on Agriculture, “Notification of Domestic Support: India,” April 2, 2024, 5;
Statista, “Agriculture - India,” accessed August 26, 2024.

423 The government of India states that, per the Agricultural Census, 99.43 percent of all farm holdings are of low-
income and resource-poor farmers. WTO, Committee on Agriculture, “Notification of Domestic Support: India,”
March 31, 2023, 5; WTO, Committee on Agriculture, “Notification of Domestic Support: India,” April 2, 2024, 5.
424 WTO, Committee on Agriculture, “Notification of Domestic Support: India,” March 31,2023, 5; WTO, Committee
on Agriculture, “Notification of Domestic Support: India,” April 2, 2024, 5.

425 Suneja, “India’s $48 Bn Input Subsidy for Power and Agri Raises Hackles,” May 27, 2024.

426 WTO, Committee on Agriculture, “Notification of Domestic Support: India,” March 31,2023, 8; WTO, Committee
on Agriculture, “Notification of Domestic Support: India,” April 2, 2024, 8.

427 Government of India, National Food Security Mission, “National Food Security Mission,” accessed April 8, 2024.
428 WTO, “Agricultural Information Management System,” accessed April 5,2024.

429 Saini and Gulati, “India’s Food Security Policies,” 2016.
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export restrictions were responsible for a more than 20 percent increase in global rice prices and
exacerbated food insecurity in import-reliant countries. 430

The Indian government instituted a series of export restrictions on rice beginning in September 2022
(table 5.5). On September 9, 2022, the government announced that it was banning the export of broken
rice and implementing a 20 percent export levy on unmilled rice, husked brown rice, and non-basmati
rice. These measures were in response to increased demand by China and the low availability of rice for
use in the domestic poultry and ethanol industries in India.*3! The government enacted a ban on exports
of non-basmati rice on July 20, 2023.432 Additional export restrictions followed in August 2023, including
a 20 percent export duty on parboiled rice and a minimum export price (initially, no contracts less than
$1,200 per mt) for basmati rice. 433 The Ministry of Commerce and Industry noted that the minimum
export price was intended to stop non-basmati products from being exported under the guise of
basmati.*34 As with previous periods of restrictions on non-basmati rice exports, the Indian government
sought to ensure food security and stabilize domestic prices amid lower public stocks and potential
reductions in production related to heavy monsoon rains in June 2023.43>

Most of these restrictions were later removed or amended. On September 14, 2024, the government
removed the minimum export price for basmati.*3¢ On September 27, 2024, the export duties on
parboiled, brown, and husked rice were lowered from 20 percent to 10 percent and ultimately removed
on October 22, 2024.437 On September 28, 2024, the government removed the ban on non-basmati
white rice and imposed a minimum export price of $490 per mt, which was removed on October 23,
2024438

430 Sharma, “Food Export Restrictions: Review of the 2007-2010 Experience and Considerations for Disciplining
Restrictive Measures, May 2011, 18; Headey, “Rethinking the Global Food Crisis,” April 1, 2011.

41 Glauber and Mamun, “Global Rice Markets Face Stresses from El Nifio, India Export Restrictions,” October 2,
2023; Government of India, Notification 31/2015-2020 § 3(ii), September 8, 2022; Government of India, Ministry
of Consumer Affairs, Food & Public Distribution, “Fact Sheet on Amendment in India’s Export Policy on Rice,”
September 22, 2022.

432 Government of India, 20/2023, § 3(ii) (July 20, 2023).

433 This was later reduced to $950 per mtin October 2023. Government of India, MCl, “Government Removes Floor
Price on Basmati,” September 14, 2024; Government of India, 49/2023 § 3(ii) (Customs), August 25, 2023.

434 Glauber and Mamun, “Global Rice Markets Face Stresses from El Nifio, India Export Restrictions,” October 2,
2023; ET Onlineg, “India Imposes Curbs on Basmati Rice Exports,” August 27, 2023; USDA, FAS, Grain and Feed
Annual: India, March 29, 2024, 20; 20/2023 § 3(ii) (July 20, 2023).

435 Valera et al., “Domestic and International Impacts of Rice Export Restrictions,” June 2024, 1; Shagun, “Export
Bans, Restrictions,” April 12, 2024.

436 Government of India, MCl, “Government Removes Floor Price on Basmati,” September 14, 2024.

437 Jadhav and Bhardwaij, “India Halves Export Duty on Parboiled Rice to Boost Shipments,” September 30, 2024;
Codingest, “India Exempts Parboiled Rice and Brown Rice from Export Duty to Boost Shipments,” October 23,2024.
438 Government of India, 31/2024-25, § 3(ii) (September 28, 2024); Government of India, 37/2024-25 § 3(ii)
(October 23, 2024).

138 | www.usitc.gov


www.usitc.gov

Table 5.5 India trade restrictions, September 2022—October 2024
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Start date
September 9, 2022

September 9, 2022
September 9, 2022
September 9, 2022
July 20, 2023
August 25,2023
August 27,2023
September 27,2024
September 27, 2024
September 27, 2024

September 28, 2024

Restriction
Export duty 20 percent

Export duty 20 percent
Export duty 20 percent
Ban

Ban

Export duty 20 percent
Minimum export price,
$1,200/mt

Export duty 10 percent
Export duty 10 percent

Export duty 10 percent

Minimum export price,
$490/mt

Harmonized System code
and description
1006.10

Paddy or rough
1006.20

Brown
1006.30.90
Non-Basmati
1006.40
Broken
1006.30.90
Non-Basmati
1006.30.10
Parboiled
1006.30.20
Basmati
1006.10

Paddy or rough
1006.20

Brown
1006.30.10
Parboiled
1006.30.90
Non-Basmati

End date
September 27,2024

September 27,2024
July 20, 2023
Ongoing

September 28, 2024
September 27,2024
September 14, 2024
October 22, 2024
October 22, 2024
October 22, 2024

October 23,2024

Source: Government of India, 31/2015-20 § 3(ii) (September 8, 2022); USDA, FAS, India: Grain and Feed Annual 2024, March 29, 2024, 20;
Government of India, 20/2023, § 3(ii) (July 20, 2023); Government of India, 49/2023 § 3(ii) (Customs), August 25, 2023; Government of India,
31/2024-25, § 3(ii) (September 28, 2024); Government of India, 37/2024-25 § 3(ii) (October 23, 2024); Codingest, “India Exempts Parboiled
Rice and Brown Rice from Export Duty to Boost Shipments,” October 23, 2024; Government of India, MCl, “Government Removes Floor Price

on Basmati,” September 14, 2024.

Despite restrictions on the export of non-basmati rice in place starting in July 2023, the Indian
government permitted the export of non-basmati rice by private exporters through the national multi-
state cooperative, National Cooperative Exports Limited, to countries in Africa and Southeast Asia for
food security purposes. These countries include Kenya, Cameroon, Nepal, Malaysia, and the Philippines,
among others. These contracts (or guarantees) ranged from 800 mt in the case of the Seychelles to
295,000 mt in the case of the Philippines.43?

India also maintains high tariffs on all rice products that effectively prohibit imports. These have
remained in place since the mid-1990s, when India imposed the tariffs in place of quantitative
restrictions. #4? The tariff rate for paddy, brown, and broken rice is 80 percent; the tariff rate for milled

rice is 70 percent. 441

43% Government of India, Export of Non-Basmati White Rice (under HS code 1006 30 90), 37/2023 § 3(ii) (October

18, 2023).

40 Jha, Srinivasan, and Landes, “Indian Wheat and Rice Sector Policies and the Implications of Reform,” May 1,

2007, 13.

441 OECD, “AMIS Policy Database,” accessed April 9, 2024.
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Factors Affecting Competitiveness

Rice from India is highly competitive on the global market. Nonaromatic rice from India competes largely
on price, partly attributable to government support via input subsidies, which lower delivered cost, and a
minimum support price that incentivizes rice production and increases supply. India has also developed a
niche market for basmati rice, which allows it to supply a differentiated product to higher-priced
markets. However, production, particularly in states that grow basmati rice, is challenged by climate-
related disruption.

Supportive Government Policies and Negative Impacts of Export
Restrictions

Low costs of production, achieved through input subsidies, can have positive and negative effects on
competitiveness. The government-provided input subsidies, which lower farm costs and boost
production, may ultimately favor input-intensive crops, such as wheat and rice, over the production of
others. For example, fertilizer subsidies lower the cost to produce fertilizer-intensive crops, which has
shifted production in some states to rice and wheat.**2 Similarly, electricity and irrigation subsidies allow
farmers to cheaply grow power- and water-intensive crops, such as wheat and paddy rice. This is
especially the case for electricity subsidies because groundwater pumps require electricity for their
use.**3 These subsidies lower the costs of production in the short term, but they have environmental
costs that might impact future rice production and competitiveness in the long run, such as soil
depletion and an overreliance on fertilizer, as well as groundwater depletion through overuse of
groundwater pumps.

Additionally, although rice purchased by the government at the MSP is primarily for public stockholding
purposes and is not eligible for export, the MSP guarantees a minimum price to farmers if a higher price
cannot be obtained on the open market. The existence of the guarantee encourages production of rice,
which canin turn can lead to greater exports. 444

However, India’s imposition of export restrictions on rice—previously in 2007-2011 and later beginning
in 2022—create volatility in the global market and reduce the reliability of India as a supplier, especially
to more food-insecure export destinations such as sub-Saharan Africa. The intention is to insulate
domestic markets from high commodity prices, but some evidence shows that the restrictions may
impact India’s global competitiveness if countries shift to sourcing rice from countries without a history
of sudden export restrictions. 44>

Indeed, the recent round of export restrictions has influenced the sourcing decisions of several sub-
Saharan African countries. West African markets in particular shifted sourcing of rice imports toward

442 Rice and wheat consume over 52 percent of the nitrogen fertilizer used in India. DTB Associates, LLP, Indian
Grain Subsidies: A WTO Consistency Analysis, January 2020; Shahane et al., “Nutrient Removal by Rice—-Wheat
Cropping System,” December 15, 2020.

443 DTB Associates, LLP, Indian Grain Subsidies: A WTO Consistency Analysis, January 2020.

444 Fischer and Outlaw, “Indian Domestic Farm Support Disrupts Global Trade,” December 22, 2021.

445 During India’s export restrictions, many importers sourced from Pakistan as an alternative supplier. It remains to
be seen if importers switch back to India after India’s export restrictions were relaxed in September 2024; it is
possible that India’s low prices may help rice exports remain competitive, despite policy uncertainties.
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other suppliers.44¢ For example, Senegal’s rice imports from India decreased by 76 percent when
comparing imports by quantity from year-to-date (YTD) July 2023 to YTD July 2024, as Senegal diversified
its supplier base with imports from Pakistan, Brazil, Thailand, and Uruguay. 447

Differentiated Aromatics and Specialty Varieties

Production and export promotion of basmati rice and specialty varieties in India create increased global
competitiveness through product differentiation. As one of only three rice-producing countries growing
basmati rice and one of two countries exporting it, India benefits from a long-standing reputation as a
basmati rice producer, faces limited competition, and enjoys higher profit margins. 448 Despite higher
input costs, basmati rice offers exporters higher rates of return. 442

Indian rice producers, along with state and national governments, have worked to continue to develop
customer recognition of the Indian rice “brand” by differentiating its specialty aromatic varieties
(including sona masoori) (box 5.1).4°0 These efforts to further differentiate Indian rice aim to position it
as distinct from global producers of other aromatic rice such as jasmine and Texmati (a U.S.-grown
basmati-type rice). India is also a reliable supplier of basmati rice, as production has steadily increased
over the past decade.*! Furthermore, global demand for basmati rice increased from 2018 to 2023 and
is forecast to continue to increase as a result of rising incomes. #°2 Notably, overall basmati exports grew
in 2023 despite India’s imposition (in August 2023) of a minimum export price that briefly dampened
demand for basmati from India by increasing prices relative to Pakistan.*°3 During that time, India’s
basmati exporters also reportedly faced higher logistics cost than Pakistan, the other key global
supplier. 454

Box 5.1 Geographical Indication for Basmati Rice

For more than a decade, India and Pakistan have been in a dispute over the geographical indication of
basmati rice in the European Union (EU) market. The dispute centers on the claim to the exclusive rights
to the name “basmati,” potentially impacting their future competitiveness in the EU market.? India,
which has long cultivated and is the current largest exporter of basmati rice, claims that the term is

446 S& P Global, General imports, HS heading 1006, rice, accessed various dates.

447 S&P Global, Total exports, HS heading 1006, rice, YTD July 2024, accessed various dates.

448 Basmati production occurs in India, Pakistan, and Nepal. Only India and Pakistan export significant amounts of
basmati. Government of India, MCI, APEDA, “Basmati Rice,” accessed August 28, 2024; Government of Pakistan,
API, Rice Paddy Policy Analysis for 2022-23 Crop, July 2022, 46; Upreti, “The Battle for Geographical Indication
Protection of Basmati Rice,” May 2023, 719.

449 Singh etal., “Adoption Pattern and Constraints Analysis of BasmatiRice,” 2006, 108; Financialexpress, “Basmati
Industry to Post Revenue Growth of 4%,” September 19, 2024.

430 Rjce Trader, “Panel Discussion at the 2024 Global Rice Summit,” June 7-8, 2024.

451 USDA, FAS, Grain and Feed Annual: India, March 29,2019, 19; USDA, FAS, Grain and Feed Annual: India, March
31,2020, 18-19; USDA, FAS, Grain and Feed Annual: India, March 31,2021, 9; USDA, FAS, Grain and Feed Annual:
India, April 12,2022, 10; USDA, FAS, Grain and Feed Annual: India, April 3, 2023, 15; USDA, FAS, Grain and Feed
Annual: India, March 29, 2024, 14.

452 Ghosal, “Exporters See Increased Demand as India Removes Basmati Rice MEP,” September 14, 2024; industry
ARC, “Basmati Rice Market Size Report, 2022-2027,” accessed November 2, 2024.

453 Monitoring Desk, “Pakistan’s Low Price to Impact Indian Basmati Exports,” February 29, 2024.

454 Monitoring Desk, “Pakistan’s Low Price to Impact Indian Basmati Exports,” February 29, 2024.
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intrinsically linked to its agricultural heritage, geography, and cultivation practices in regions like Punjab
and Haryana.b

In 2016, India domestically registered basmati rice as a Gl product through the Agricultural and
Processed Food Products Export Development Authority and subsequently filed for a protected
geographical indication with the EU in 2018. India emphasized that the unique characteristics are
essentially attributable to the specific climate, soil, and cultivation methods found in these regions.c By
establishing the relationship between the specific geographic regions in India and its product, India aims
to protect the purported cultural integrity of Indian basmati rice and enhance its economic value in
international markets.

Pakistan contested India’s claim and filed a Notice of Opposition with the EU against India’s application in
2020. Pakistan suggested that the term “basmati” should be regarded as a shared cultural heritage,
because the rice is grown in several Pakistani provinces, particularly in Punjab.d The Pakistani
government expressed concerns that India's registration could diminish its farmers’ access to the EU
market, where Pakistan is currently the largest exporter of basmati rice.® In August 2023, Pakistan filed
an application for its own protected geographical indication for basmati rice with the EU.f

India responded to Pakistan’s application with a Notice of Opposition from India, in addition to Nepal
and the Indian state of Madhya Pradesh.& In April 2024, the EU republished Pakistan’s PGl application for
basmati rice under Article 49(5)." Subsequently, Italy, with support from Bulgaria, Romania, Spain, and
Greece, filed a Notice of Opposition to Pakistan’s application, which the EU accepted, expressing
concerns about Pakistan’s social and environmental sustainability in its rice production.' The EU added
that Pakistan’s low-priced product threatens the European rice industry.i

a Geographical indications are defined as indications for products that originate from specific territories or regions and where
quality, reputation, or other characteristics are attributed to the geographic area. In 2008, India and Pakistan had agreed to a
joint Gl filing of Basmati; however, that agreement fell through after the terrorist attacks in Mumbai by members of the Pakistan
terrorist group Lashkar-e-Taiba. EC, “Geographical Indications,” accessed December 19, 2024. Singh, “Amid Dispute between
India and Pakistan over Basmati Gl Tag, New Zealand Rejects India’s Application,” July 5, 2024, Neo, “Bringing to the Boil,” March
22,2023.

bEC, “Publication of an application for registration of aname 2020/C301/12,” September 11, 2020.

€A protected geographical indication establishes the relationship between the name of the product and a specific geographical
region, where quality, reputation, or other characteristics are attributed to the geographic area. EC, “Geographical Indications
and Quality Schemes Explained,” accessed December 19,2024. EC, “Publication of an application for registration of a name
2020/C301/12,” September 11, 2020.

d Biswakarma, “Who Owns Basmati Rice?,” July 6,2021.

e Dieterich, “The Basmati Rice War between India and Pakistan,” February 26, 2024.

fEC, “Publication of an application for registration of a name C/2024/1713,” February 23, 2024.

g Reportedly, Nepal also produces basmati but virtually all is consumed domestically. Singh, “Amid Dispute between Indiaand
Pakistan over Basmati Gl Tag, New Zealand Rejects India’s Application,” July 5, 2024; Upreti, “The Battle for Geographical
Indication Protection of Basmati Rice,” May 2023, 719. Prasain, “Let Them Eat Rice,” August 8,2023.

h By invoking Article 49(5), Pakistan’s application must show that basmati is protected in its country of origin (India). EC,
“Publication of an application for registration of a name C/2024/2995. EU, “Regulation (EU) No 1151/2012,” April 23, 2024;
November 21,2012; HAS Rice, “India’s Advantage as EU Publishes Pakistan’s Plea for Basmati Rice Gl Tag under New Clause,”
May 28, 2024.

iMancombu, “Pakistan,” September 25,2024.

iMancombu, “Pakistan,” September 25, 2024.
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Climate-Related Disruptions

One of the largest challenges to Indian reliability of supply concerns production disruptions caused by
increases in climate-related variability. As described above, in “Government Programs: Trade
Restrictions,” the government of India is inclined to limit exports of rice in cases when production is
lower than predicted due to perceived food security risks. 4>> Changes in rainfall patterns that transform
into late and erratic monsoons can cause periods of drought followed by periods of flooding that delay
planting. Extreme temperatures can cause early maturation in rice plants. Both types of disruptions limit
yields. In extreme cases, the volatile climate conditions can cause total crop loss.

There are several recent examples of the toll of climate-related disruptions on Indian production. The
2024 monsoon continued later than usual, resulting in flooding, water logging, and crop damage in
rice.#>® In 2022, a delayed monsoon and high heat led to drought-like conditions resulting in delayed
planting and a 13 percent reduction in area under rice production.4>? According to IRRI, severe drought
can lead to an estimated 40 percent yield loss. 4°8 In addition, the water table in Punjab has been
dropping at an accelerated rate, from an average of 0.18 meters annually in the 1980s to an average of
0.49 meters from 2010 to 2019.4>° The water table decline has resulted in a reported 150,000 hectare
loss of rice-producing land. 460

Efforts are ongoing to mitigate challenges caused by climate variability. The irrigation network in some
statesalleviates uncertainty around monsoon patterns, though these statesface the double threat of the
ongoing drop in water tables alongside increased temperatures. For example, in Punjab and Haryana,
state officials concerned about the water-intensive nature of rice production are implementing
restrictions on the timing of transplanting. Reportedly, some states are providing government incentives
to encourage more water-efficient practices such as direct seeding and alternate wetting and drying. 461
However, government support is varied and can be insufficient in some states.*62 In Haryana, the
government is providing subsidies to farmers to encourage moving away from paddy production entirely
to less water-intensive crops.“3 Furthermore, one-third of rice production across India does not occur on

455 USDA, FAS, India Bans the Export of Non-Basmati White Rice, August 31,2023, 2—3; Valera et al., “Domestic and
International Impacts of Rice Export Restrictions,” June 2024, 1; Shagun, “Export Bans, Restrictions,” April 12,
2024.

456 USDA, FAS, Monsoon Withdrawal Delayed, October 2, 2024, 1-2.

457 Rehbar, “Climate Change Is Hurting India’s Rice Crop,” September 9, 2022; Parija and Beniwal, “India’s Faltering
Rice Output Can Cause a New Food Crisis,” August 3, 2022.

458 |RRI, “Climate-Smart Rice,” August 24, 2018.

459 Columbia Water Center, “Punjab, India,” accessed November 1, 2024; Shankar, “Accelerating Rate of
Groundwater Depletion in Punjab, Worries Farmers and Experts,” June 14, 2022; Sidhu, Sharda, and Singh, “Spatio-
Temporal Assessment of Groundwater Depletion in Punjab, India,” February 1, 2021, Table 4.

460 1.5 lakh hectares is equivalent to 150,000 hectares. Subject matter expert, interview by USITC staff, Ludhiana,
India, June 14, 2024.

461 Foreign government representatives, interviews by USITC staff, Haryana, India, June 12, 2024; industry
representative, interview by USITC staff, New Delhi, India, June 10, 2024; Johar et al., “Revitalizing South Asia’s
Groundwater Resources with Direct-Seeded Rice,” October 2, 2023.

462 Stein, “How India’s Rice Production Can Adapt to Climate Change Challenges,” March 11, 2021, 427.

463 Foreign government representatives, interviews by USITC staff, Haryana, India, June 12, 2024; Gulati and Singh,
“Repurpose Subsidies and Offer MSP for Other Crops,” July 22, 2024.
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irrigated land and depends wholly on rainfall, leading to great uncertainty about production during
periods when the monsoon is disrupted. 464

Pakistan

Rice is important to Pakistan’s economy, and the country was a consistent exporter of both basmati and
nonaromatic rice varieties to the global rice market. Rice contributed 2.5 percent to total agricultural
value added and 0.6 percent to gross domestic product (GDP) in Pakistan in MY 2023/24.465 Rice was the
country’s top agricultural export and second-largest overall export product, after textiles. 456 Pakistan
was the world’s ninth-largest producer of rice in MY 2023/24.457 Domestically, however, wheat remains
the country’s main staple food. %8 In Pakistan, the population consumes less rice than in other countries
in South Asia. 4% As a result of high production and low consumption, Pakistan’s rice farmers regularly
produce more rice than the country’s population consumes, creating a large surplus for exports.

Production

Pakistan was a steady producer of rice during 2018 to 2023, despite one major weather event. Between
MY 2018/19 and MY 2023/24, Pakistan contributed about 1 percent of global rice production.4’° Annual
milled production mostly increased during the six-year period but experienced a dip in MY 2022/23,
after severe, widespread flooding.*”* The following year, MY 2023/24, production reached a high of 9.9
million mt (table 5.6). In MY 2021/22, about 40 percent of production by volume was basmati rice and
60 percent was non-basmati rice (the predominant non-basmati variety produced was a nonaromatic
long grain variety called IRRI-6).472 The overall growth in production of the past several years was
attributed to increased production of nonaromatic long grain rice varieties (also referred to as hybrid
rice).473

464 Government of India, MAFW, ESD, “Agricultural Statistics at a Glance 2022,” 2022, 28-29.

465 Government of Pakistan, Economic Advisor’s Wing, Pakistan Economic Survey 2023-24, June 2024, 23.

466 USITC, hearing transcript, April 30, 2024, 6 (testimony of Ahsan Ali Mangi, Additional Secretary, Ministry of
Commerce, Pakistan) and 11 (testimony of Ali Narang, Managing Member Committee, Rice Exporters Association
of Pakistan); Government of Pakistan, MNFSR, Agricultural Statistics of Pakistan 2022-23, May 2024, 8,216-17.
467 USDA, FAS, “PSD Online database,” accessed various dates.

468 USDA, FAS, Grain and Feed Annual: Pakistan, April 1, 2024, 8.

469 USDA, FAS, “PSD Online database,” accessed various dates.

470 Datain the production, consumption, and stock sections are based on marketing year unless otherwise noted.
USDA, FAS, PSD Online, “Rice Production, All Countries, 2024,” accessed various dates.

471 USDA, FAS, Grain and Feed Annual: Pakistan, March 31,2023, 7; Government of Pakistan, Ministry of Finance,
Pakistan Floods 2022 Impact Assessment, accessed April 11,2024, 281; S&P Global, Total exports, HS heading
1006, rice, accessed various dates.

472 The latest production data by type available are for MY 2021/22. The term “non-basmati” includes all other
types of rice besides basmati, and in Pakistan about 80 percent of the non-basmati rice paddy area was sown with
IRRI-6, a nonaromaticlong grain rice. Government of Pakistan, API, Rice Paddy Policy Analysis for 2022-23 Crop,
July 2022, 25 and 29.

473 USDA, FAS, Grain and Feed Annual: Pakistan, April 1, 2024, 7.
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Pakistan’s area harvested and yields were also negatively affected by the MY 2022/23 flooding, but both
rebounded the following year.47* The period concluded with a 29 percent increase in area harvested in
MY 2023/24 compared to MY 2018/19, to 3.6 million hectares, a result of both a higher global price that
encouraged farmers to plant and favorable conditions at harvest time. 47> Yields rose to 4.1 mt/ha,
boosted by farmers’ adoption of higher yielding long grain hybrid varieties. 476

Table 5.6 Pakistan: rice production, consumption, stocks, and trade for marketing years 2018/19—
2023/24

In metric tons (mt), hectares (ha), kilograms (kg), metric tons per hectare (mt/ha), and percentages (%).

Attribute 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24
Beginning stocks (1,000 mt) 1,430 947 940 1,788 2,377 2,024
Production (milled) (1,000 mt) 7,202 7,206 8,420 9,323 7,322 9,869
Area harvested (1,000 ha) 2,810 3,041 3,335 3,537 2,975 3,637
Yield (rough) (mt/ha) 3.9 3.6 3.8 4.0 3.7 4.1
Imports (1,000 mt) 8 7 7 5 7 5
Consumption and residual (1,000 mt) 3,200 3,400 3,700 3,900 3,925 4,000
Exports (1,000 mt) 4,493 3,820 3,879 4,839 3,757 6,400
Ending stocks (1,000 mt) 947 940 1,788 2,377 2,024 1,498
Exports-to-production ratio (%) 62.4 53.0 46.1 51.9 51.3 64.8
Ending stocks-to-use ratio (%) 12.3 13.0 23.6 27.2 26.3 14.4
Per capita consumption (kg) 15.4 15.5 16.6 17.2 17.0 17.0

Source: USDA, FAS, PSD Online database, accessed September 13, 2024; World Bank, Data: Population, accessed September 13, 2024.
Note: Per capita consumption was calculated using marketing year apparent consumption divided by calendar year population. All other data,
including imports and exports, are based on the marketing year.

Consumption and Stocks

Pakistan, as stated above, is not a major consumer of rice products; domestically, buyers generally
prefer wheat-based products over rice.#’7 In Pakistan, rice is reported to be reserved mostly for
ceremonies and festive occasions.*’8 However, consumption has been increasing.4’° Pakistan’s
estimated per capita rice consumption grew steadily from 15.4 kg per person in MY 2018/19 to a peak of
17.2 kg per person in MY 2021/22, and then leveled off at 17.0 kg per person in MY 2022/23 and MY
2023/24 (table 5.6). In general, less than half of domestic production is consumed within the country.480

474 In MY 2019/20, yields dropped, and production was nearly stagnant, in a slight deviation from the upward
trend. This deviation was attributed to temperature fluctuations before harvestin 2019. USDA, FAS, Grainand Feed
Annual: Pakistan, April 23, 2020, 7; USDA, FAS, PSD Online database, accessed September 13, 2024; USDA, FAS,
Grain and Feed Annual: Pakistan, March 31,2023, 7; USDA, FAS, Grain and Feed Annual: Pakistan, April 1, 2024, 7;
Government of Pakistan, Ministry of Finance, Pakistan Floods 2022 Impact Assessment, accessed April 11, 2024.
475 USDA, FAS, PSD Online database, accessed September 13, 2024; USDA, FAS, Grain and Feed Annual: Pakistan,
April 1,2024, 7-8.

476 U.S. government official, interview by USITC staff, August 19, 2024; USDA, FAS, Grain and Feed Annual: Pakistan,
April 1,2024,7.

477 pakistan’s estimated per capita consumption of wheat was 124 kg of wheat versus 17 kg of rice in MY 2023/24.
USDA, FAS, Grain and Feed Annual: Pakistan, April 1,2024, 4, 8.

478 Industry experts, interview by USITC staff, August 19, 2024; USDA, FAS, Grain and Feed Annual: Pakistan, April 1,
2024, 8; USDA, FAS, Grain and Feed Annual: Pakistan, June 24,2021, 9.

479 Industry experts, interview by USITC staff, August 19, 2024; USDA, FAS, Grain and Feed Annual: Pakistan, April 1,
2024, 8; USDA, FAS, Grain and Feed Annual: Pakistan, June 24, 2021, 9.

480 USDA, FAS, Grain and Feed Annual: Pakistan, June 24, 2021, 9.
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Domestic consumers reportedly prefer basmati if they can afford it. 48! In addition, the use of broken rice
in animal feed accounts for about 200,000 mt of rice per year. 482

Ending stock levels varied widely over the period. The government of Pakistan does not have a
stockholding program for rice; thus, stocks in Pakistan are privately held. 83 Ending stocks in MY
2020/21-2022/23 were more than double those of MY 2018/19 and MY 2019/20 but declined in MY
2023/24 to 1.5 million mt, or 14.4 percent of annual use (table 5.6). Particularly in 2021, Pakistan’s
industry reportedly faced a combination of high domestic production and delays in port operations that
slowed exports, which contributed to end stock increases during this period. 48

Trade

During 2018-23, Pakistan’s rice industry primarily supplied export markets, and imported rice volumes
were low. Pakistan was the world’s fourth-largest exporter in 2023 and supplied an average of about 9
percent of world rice exports by volume each year during 2018-23.485 Pakistan’s rice exports were
equivalent to more than half its production of rice in all years except 2020/21 (table 5.6). In 2023,
Pakistan exported a total of 4.6 million mt of all types of rice, up 17.9 percent from 3.9 million mt in
2018 (table 5.7). Pakistan’s total exports increased by 70 percent from MY 2022/23 to 2023/24 (table
5.5). This increase happened after India put a ban on exports of non-basmati rice in July 2023.48¢ Milled
rice constituted the majority (3.2 million mt) of total exports in 2023. Basmati made up 20.0 percent of
all milled rice exports by volume and 34.9 percent of milled rice exports by value.*8” Broken rice was
most of Pakistan’s remaining exports, with 1.0 million mt of broken rice exported in 2023. Brown rice
made up 286,651 mt of exports. Pakistan’s limited volume of imports consisted almost entirely of rice in
the husk sourced from China. About half of rice in the husk imports were reportedly hybrid rice seed. 488

481 USDA, FAS, Grain and Feed Annual: Pakistan, June 24, 2021, 9.

482 USDA, FAS, Grain and Feed Annual: Pakistan, April 1, 2024, 8.

483 Industry experts, interview by USITC staff, August 19, 2024.

484 USDA, FAS, Grain and Feed Annual: Pakistan, June 24, 2021, 10.

485 S&P Global, General imports, HS Heading 1006, rice, accessed various dates.

486 Annual data do not reveal the increase in exports from Pakistan that began in the first part of MY 2023/24.
Based on annual data, Pakistan’s total exports decreased 1 percent from 2022 to 2023, which was largely due to
decreased exports to China. However, monthly data show that by November 2023, exports from Pakistan to other
markets that overlap with India as export destinations (e.g., Senegal, Céte d’Ivoire, and Togo) increased by over 200
percent year over year. S&P Global, Total exports, HS heading 1006, rice, accessed various dates.

487 REAP, “Exports,” accessed July 30, 2024.

488 pakistan imported $39.6 million in ricein 2023 (10,241 mt), $39.5 million (10,071 mt) of these imports were rice
seed for sowing (Indian tariffline 1006.10.10) from China. Volza, “Hybrid Rice Seed Exports from China to Pakistan,”’
accessed August 22, 2024; S&P Global, General imports, HS heading 1006, rice, accessed various dates.
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Table 5.7 Pakistan: exports of rice, by major market, 2018-23

In thousands of metric tons.

Trade partner 2018 2019 2020 2021 2022 2023
Afghanistan 281 211 365 317 516 531
Indonesia 312 175 134 37 99 374
Malaysia 58 55 130 321 387 372
Kenya 460 450 357 229 353 347
United Arab Emirates 165 336 198 204 353 251
Tanzania 191 146 107 54 109 228
Senegal 108 113 62 21 28 175
Djibouti 13 70 50 22 16 161
China 350 712 642 935 1,034 161
Philippines 67 84 11 38 127 150
All others 1,926 2,237 1,928 1,808 1,581 1,811

Total 3,932 4,589 3,986 3,986 4,604 4,560

Source: S&P Global, Total exports, HS heading 1006, rice, accessed August 2, 2024.

Pakistan exported rice to more than 100 countries; the top five export markets by quantity accounted
for 41 percent of Pakistan’s total rice exportsin 2023 (table 5.7). In 2023, Pakistan sent 12 percent of its
total rice exports to Afghanistan, its largest single country destination market that year.*8 More than
two-thirds of Afghanistan’s imports from Pakistan that year were broken rice, but this share was
significantly smaller in other years during this period.4°° Afghanistan also imported milled, non-basmati
rice from Pakistan. In all other years, China was Pakistan’s largest single country export market; it
received 22 percent of Pakistan’s total rice exports in 2022.4°! From 2018 to 2020, milled, non-basmati
rice made up the largest share of Pakistan’s rice exports to China. Later, in 2021 and 2022, Pakistan
exported significantly higher volumes of broken rice to China.#%2 In 2023, however, as broken rice prices
increased, demand in China fell.#°3 Pakistan supplied Indonesia intermittently, depending on whether
exporters were able to secure contracts with the government of Indonesia.*%* In Malaysia, a newer
market for Pakistan’s non-basmati rice, exports increased sixfold, from 58,000 mt in 2018 to 372,000 in
2023.495 Africa was a leading regional destination market for Pakistan.4°® The region received 35 percent
of Pakistan’s total exports in 2023, primarily non-basmati white rice.*°” Kenya was Pakistan’s top export
market in Africa throughout the period.4%8

Pakistan also gained market share in Haiti, a smaller, more distant market. Pakistan exported 5,500 mt
of rice to Haiti in 2021. The following year, Pakistan’s rice exports fell to zero, then increased

489 S& P Global, Total exports, HS heading 1006, rice, accessed various dates.

4% S&P Global, General imports, HS subheading 1006.40, broken rice, accessed various dates.

491 S& P Global, General imports, HS heading 1006, rice, accessed various dates.

492 S& P Global, Total exports, HS subheading 1006.40, broken rice, accessed various dates.

493 U.S. government official, interview by USITC staff, August 19, 2024.

494 By August 2024, Bulog, Indonesia’s food distribution company, reported thatitimported 2.5 million metric tons
of its total 3.6 million metrictons rice import authorization for 2024. Of these rice imports, Pakistan accounted for
a 17.2 percent share compared to Thailand (40.5 percent), Vietham (27.6 percent), and Burma (11.0 percent)
during the period of January —May 2024. USDA, FAS, Grain and Feed Annual: Indonesia, August 6, 2024, 16.
495 USITC, hearing transcript, April 30, 2024, 7 (testimony of Ahsan Ali Mangi, Additional Secretary, Ministry of
Commerce, Pakistan); S&P Global, GTAS database, Exports, HS Heading 1006, accessed various dates.

4% S&P Global, Total exports, HS heading 1006, rice, accessed various dates.

497 S&P Global, Total exports, HS heading 1006, rice, accessed various dates.

498 S& P Global, Total exports, HS heading 1006, rice, accessed various dates.
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substantially to about 122,000 mt in 2023.4°° In 2023, rice from Pakistan accounted for 20 percent of
Haiti’s total import market share—the United States previously supplied nearly all of Haiti’s rice
imports.>%0 Industry experts noted that Pakistani rice was competitively priced, of comparable quality to
U.S. rice, and reliably available during Haiti’s political crisis for reasons described in chapter 9.501

Pakistan is the world’s largest supplier of basmati rice after India. Exports from Pakistan amounted to
over one-third of global basmati rice exports. 92 Pakistan exported an average of 645,000 mt of basmati
from 2018 to 2023, equivalent to 16 percent of Pakistan’s total rice exports on average. By value,
basmati was equivalent to 29 percent of Pakistan’s total rice exports on average.>%3 Basmati exports
from Pakistan were sent mostly to the Middle East (the United Arab Emirates, Saudi Arabia, Oman,
Qatar, and Bahrain) and the EU (specifically, France, Germany, Italy, the Netherlands, and Spain).>% In
2023, Pakistan supplied only about 1 percent its total exports of rice by value to the United States, but
Pakistan held 4 percent of the U.S. rice import market share by value.>%> Most of these imports (89.3
percent by value) were basmati rice.>06

Industry Structure

In Pakistan, rice is mainly produced in four provinces: Punjab, Sindh, Balochistan, and Khyber
Pakhtunkhwa (figure 5.6). Punjab contributed 61 percent of total rice production on average from MY
2019/20 to MY 2021/22 (the latest available data by province).5%7 Punjab produced nearly all the
country’s basmati rice and almost one-third of its non-basmati rice.>%8 From MY 2019/20 to MY 2021/22,
Sindh contributed almost 31 percent of total rice production and benefitted from ideal conditions for
non-basmati rice production. 5% Sindh grew more than half the country’s non-basmati rice, along with a
small share of basmati.>19 Khyber Pakhtunkhwa and Balochistan contributed the remaining 8 percent of

499 S&P Global, Total exports, HS heading 1006, rice, accessed various dates; USDA, FAS, Grain and Feed Annual:
Haiti, April 17, 2024, 6.

500 USDA, FAS, Grain and Feed Annual: Haiti, April 17, 2024, 6.

501 USDA, FAS, Grain and Feed Annual: Haiti, April 17, 2024, 6.

502 Hussain, “Rice Battle Heats up as India, Pakistan Revise Export Policies,” accessed October 23, 2024.

503 REAP, “Exports,” accessed July 30, 2024.

504 Other Middle East markets for Pakistan include Oman and Yemen. USITC, hearing transcript, April 30, 2024, 8
(testimony of Ahsan Ali Mangi, Additional Secretary, Ministry of Commerce, Pakistan); USDA, FAS, Grain and Feed
Annual: Pakistan, April 1, 2024, 8-9.

505 USITC, hearing transcript, April 30, 2024, 7 (testimony of Ahsan Ali Mangi, Additional Secretary, Ministry of
Commerce, Pakistan); S&P Global, Total exports, HS heading 1006, rice, accessed various dates; S&P Global,
General imports, HS heading 1006, rice, accessed various dates.

506 S& P Global, General imports, HS heading 1006, rice, accessed various dates.

507 Government of Pakistan, API, Rice Paddy Policy Analysis for 2022-23 Crop, July 2022, 3 and 29.

508 Government of Pakistan, API, Rice Paddy Policy Analysis for 2022-23 Crop, July 2022, 3 and 29.

509 USDA, FAS, Grain and Feed Annual: Pakistan, April 1, 2024, 8; USDA, FAS, “Pakistan Rice Area, Yield and
Production,” October 11,2024; Government of Pakistan, API, Rice Paddy Policy Analysis for 2022-23 Crop, July
2022, 3 and 29.

510 Although some reports stated that basmati production is limited to specific districts in Punjab, Pakistan’s
government reported some basmati production in Sindh, which accounted for around 3 percent of Pakistan’s
basmati production on average from MY 2019/20 to MY 2021/22. USDA, FAS, Grain and Feed Annual: Pakistan,
April1,2024,8; USDA, FAS, “Pakistan Rice Area, Yield and Production,” October 11, 2024; Government of Pakistan,
API, Rice Paddy Policy Analysis for 2022-23 Crop, July 2022, 3 and 29.
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rice production on average from MY 2019/20 to MY 2021/22. Rice producers in Pakistan are typically
smallholders, cultivating 0.4 to 2.4 hectares; however, some larger farms are about 10 to 20 hectares in
size.>11

Figure 5.5 Pakistan: rice production by province, marketing year 2022/23

In thousands of metric tons (1,000 mt). Underlying data for this figure can be found in appendix F, table F.18.
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Source: Government of Pakistan, Agriculture Policy Institute, Ministry of National Food Security and Research, Rice Paddy Policy Analysis for
2022-23 Crop, July 2022, 29.

511 Most recent data on farm sizes are from Pakistan’s 2010 Agricultural Census, which reported that 64 percent of
farms were 2 hectares or less, 25 percent of farms were between 2 and 5 hectares, and 7 percent were between 5
and 10 hectares. The remaining farms fell between 10 and 40 hectares. Ali, Rice Sector of Pakistan, 2020, 9;
Government of Pakistan, Pakistan Bureau of Statistics, “Agricultural Census 2010 Tables,” accessed December 4,
2024, 1.
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Low levels of mechanization on Pakistan’s farms resulted in mostly manual production of rice. Farm-level
rice production in Pakistan relies on family members, as well as low cost hired labor, to perform the bulk
of rice-production tasks.>12

Only a small portion of rice farmers in Pakistan reported use of improved planting and harvesting
techniques.>13 Improved rice cultivation requires mechanization beyond tractor use, such as the use of
transplanters and rice-specific harvesters (e.g., Kubota brand harvesters) or combine harvesters.>14 In
response, Punjab State and Central government funded the National Program for Enhancing Profitability
through Increasing Productivity of Rice. The first phase in 2019-20 was focused on increased
mechanization in rice production via subsidized machinery.>1> Without government support,
mechanization is difficult for Pakistan’s rice farmers to afford, especially because production is largely
subsistence level and farmers in Pakistan typically have only one harvest of rice per year. By contrast,
farmers that have two to three crop cycles per year to increase profits can afford the cost of
mechanization. 516

Most rice in Pakistan is rainfed by monsoons, but the country has plentiful access to supplemental
irrigation. In the Kharif season, which in Pakistan runs from May to September, rice was the second most
planted crop during the recent period, after wheat.>7 Snowpack and rainfall into the Indus Basin are the
sources of most of Pakistan’s irrigation water, supported by five rivers, and delivered via an extensive
water resource asset system (e.g., dams, barrages, weirs, and canals).>'8 In addition to canal irrigation,
farmers supplement with groundwater, supplied by tube wells, run by electricity, diesel, and solar
power.>1? |n general, basmati rice varieties in Pakistan are late maturing, lower yielding, and require
more water than long grain varieties.>20 As a result, basmati rice production costs are higher than costs
for long grain rice production.>2! Climate pressures have reportedly pushed farmers into growing more

512 J.S. government official, interview by USITC staff, August 19, 2024.

513 One source reported less than 10 percent of Pakistan’s farmers used harvesters and dryers; another said less
than 1 percent are mechanized. U.S. government official, interview by USITC staff, August 19, 2024; industry expert,
interview by USITC staff, November 21, 2024; PERI, Mid-Term Evaluation of National Programme for Enhancing
Profitability through Increasing Productivity,2022,2; FAO, Agricultural Mechanization for Smallholder Farmers in
Pakistan, October 7, 2024, 1-4.

514 FAQ, Agricultural Mechanization for Smallholder Farmers in Pakistan, October 7,2024, 4.

515 punjab Extension and Adaptive Research, “National Program for Enhancing Profitability through Increasing
Productivity of Rice,” accessed October 8,2024; PERI, Mid-Term Evaluation of National Programme for Enhancing
Profitability through Increasing Productivity, 2022, 1-8.

516 Business Recorder (Web Desk), “An Interview with Shahjahan Malik, Chairman Rice Exporters Association of
Pakistan (REAP),” February 7, 2022.

517 USDA, FAS, Grain and Feed Annual: Pakistan, April 1, 2024, 7; USDA, FAS, “Pakistan Rice Area, Yield and
Production,” October 11, 2024; USDA, FAS, Grain and Feed Annual: Pakistan, April 23, 2020, 7.

518 U.S. government official, interview by USITC staff, August 19, 2024; Government of India, “Indus Basin,” March
2014, iiiand 9.

513 U.S. government official, interview by USITC staff, August 19, 2024; Ahmad, “Pakistan’s Rice-Water Dilemma,”
May 13, 2024.

520 Industry expert, interview by USITC staff, November 21, 2024.

521 For example, in MY 2021/22, the average basmati farm gate costs in Punjab $8.59/40kg and average basmati
yield in Pakistan was 833 kg per ha, compared to farm gate costs in Sindh of $5.31-56.32/40 kg and Pakistan-wide
yields of 1,274 kg per hafor non-basmati varieties; the average basmati farm gate costs in Pakistan. Government of
Pakistan, API, Rice Paddy Policy Analysis for 2022-23 Crop, July 2022, 11 and 29; U.S. Treasury, “Fiscal Data,”
December 31, 2022.
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long grain varieties, which feature more hybrid seed options that perform better in more volatile
environmental conditions. >22

Pakistan’s farmers have increased their use of hybrid rice varieties, which increased yields. By 2023,
farmershad access to at least eight hybrid varieties.>23 The hybrid adoption rate for the period was about
70 percent for the country and 80 percent in Sindh, where most of the country’s long grain rice is
grown.>24 Both imported and locally produced hybrid varieties have contributed to the improved
yields.>2> Starting in 2015, Pakistan’s Federal Ministry for Food Security and Research collaborated with
China to source higher-yielding rice varieties from China.>2¢ At the same time, the private sector has
invested in hybrids produced locally in Pakistan.>27 During 2018 to 2023, hybrid varieties gained
acceptance in export markets, as Chinese customers purchased rice produced in Pakistan from these
newer varieties. 28 The development of hybrid basmati varieties lags behind nonaromatic long grain
varieties, however, because scientists have less genetic material to use to create hybrids.52°

In Pakistan wholesalers purchase rice at the farm or at mandis (wholesale markets) and aggregate rice
for sales to mills. Wholesalers are often “shellers” as well. 30 Shellers remove the outer husk of the rice
to detach the bran-covered rice from the paddy (dehulling) and then sell “shelled” or husked brown rice
to millers.>31 Pakistan’s wholesalers play a vital aggregation role because Pakistan’s rice farms are very
small and geographically dispersed; however, wholesalers also have the power to set the price of rice,
and they reportedly took advantage of their position at times by hoarding supplies. >32

Millers in Pakistan purchase rice from wholesalers to produce white and parboiled rice, and many of
these millers also export their rice.>33 Pakistan had a reported 1,782 millers in MY 2015/16 (the latest
year for which data were available), up from 315 in MY 2005/06.534 The milling sector featured many
medium-sized mills and a few large mills.>3> Private sector investment in state-of-the-art milling
equipment took place over several previous decades, and milling rates remain comparable to India and
Bangladesh.>3¢ Millers in Pakistan generally export bulk, unpackaged rice, and branded product is

522 Industry expert, interview by USITC staff, November 21, 2024; Business Recorder (Web Desk), “An Interview with
Shahjahan Malik, Chairman Rice Exporters Association of Pakistan (REAP),” February 7, 2022.

523 USITC, hearing transcript, April 30, 2024, 6 (Ahsan Ali Mangi, Additional Secretary, Ministry of Commerce).
524 U.S. government official, interview by USITC staff, August 19, 2024; USDA, FAS, Grain and Feed Annual: Pakistan,
March 31, 2023, 7.

525 Government of Pakistan, MNFSR, “Video Speech of the Honourable Federal Minister,” November 18, 2021.
526 Ali, Rice Sector of Pakistan, 2020, 6.

527 Business Recorder (Web Desk), “An Interview with Shahjahan Malik, Chairman Rice Exporters Association of
Pakistan (REAP),” February 7, 2022.

528 Industry expert, interview by USITC staff, November 21, 2024; USDA, FAS, Grain and Feed Annual: Pakistan,
March 31, 2023, 8. S&P Global, GTAS database, Exports, HS Heading 1006, accessed various dates.

529 Industry expert, interview by USITC staff, November 21, 2024.

530 Ali, Rice Sector of Pakistan, 2020, 9; Business Recorder (Web Desk), “An Interview with Shahjahan Malik,
Chairman Rice Exporters Association of Pakistan (REAP),” February 7, 2022.

531 Ali, Rice Sector of Pakistan, 2020, 9.

532 Ali, Rice Sector of Pakistan, 2020, 9-10.

533 Ali, Rice Sector of Pakistan, 2020, 9-10.

534 Government of Pakistan, MNFSR, Agricultural Statistics of Pakistan 2022-23, May 2024, 288.

535 Ali, Rice Sector of Pakistan, 2020, 9.

536 USDA, FAS, Grain and Feed Annual: Pakistan, April 23,2020, 10; USDA, FAS, PSD Online, Rice Milling Rates,
accessed various dates.

U.S. International Trade Commission | 151



Rice: Global Competitiveness and Impacts on Trade and the U.S. Industry

minimal.>37 Brand development for rice has been low because Pakistani exporters focused on bulk
shipments to the Middle East and the EU.>38

In comparison to transportation systems in India and Bangladesh, Pakistan is a comparatively low
performer in terms of road and port infrastructure quality and efficiency metrics. In 2024, Pakistan
ranked 64 of 100 countries for road and port quality as reported by local business executives, below
India (ranked 25th) and Bangladesh (ranked 37th).>3? In Pakistan, containers were held in ports and
intermediate inland locations (consolidated dwell time) longer on average (5.8 days) than in India (5.0
days) and Bangladesh (1.7 days).>4° In 2007, Pakistan constructed a new port in Balochistan, funded by
the China-Pakistan Economic Corridor agreement.>4! However, the project has not performed as
expected because of a low volume of shipments.>42 Despite the port’s underperformance, Pakistan’s
increased exports of rice to China are reportedly the result of the agreement’s trade linkages. >43

Government Programs

As noted above, most of Pakistan’s rice production is exported, and the government’s policies thus focus
on promoting export competitiveness. The government of Pakistan intervenes minimally in its rice
industry with no involvement in the procurement, storage, and export of rice.>** Formerly, the Rice
Export Corporation of Pakistan controlled all rice exports from Pakistan. Millers did not have direct
access to export markets and could not set their own prices.>*> Then in 1988, Pakistan replaced the
government-led Rice Export Corporation of Pakistan with the private-led Rice Exporters Association of
Pakistan.>*6 After the Rice Export Corporation was dismantled, the market has been mostly privately
operated.>*” However, the government of Pakistan occasionally uses some forms of trade restrictions,
typically a minimum export price (MEP). For example, in 2023, the government of Pakistan set MEPs for
all types of rice. These ranged from $450 per mt for 100 percent broken rice to $900 per mt for super

537 Government of Pakistan, API, Rice Paddy Policy Analysis for2022-23 Crop, July 2022, 10; USDA, FAS, Grain and
Feed Annual: Pakistan, April 23,2020, 10.

538 Business Recorder (Web Desk), “An Interview with Shahjahan Malik, Chairman Rice Exporters Association of
Pakistan (REAP),” February2,2022. Industry experts, interview by USITC staff, August 19, 2024; S&P Global, GTAS
database, Exports, HS Heading 1006, accessed various dates.

539 The World Economic Commissionsurveys business executives to obtain their opinions on the quality of road and
port infrastructure in their respective countries. World Economic Forum, WEF Travel and Tourism Development
Index 2024, Interactive Data and Economy Profiles, accessed January 6, 2025.

540 The World Bank'’s Logistics Performance Index does not provide and overall ranking for Pakistan in its latest
report from 2023; however, the index reports import and export consolidated dwell times and port dwell times.
World Bank, “Logistics Performance Index,” accessed November 6, 2024, 46 and 50.

541 Times of India, “Pakistan’s Gwadar Port Exposes China’s Belt and Road Failure,” May 14, 2024.

542 Times of India, “Pakistan’s Gwadar Port Exposes China’s Belt and Road Failure,” May 14, 2024.

543 USDA, FAS, Grain and Feed Annual: Pakistan, April 23, 2020, 9.

544 USDA, FAS, Grain and Feed Annual: Pakistan, April 1, 2024, 10.

545 USDA, FAS, Grain and Feed Annual: Pakistan, April 16, 2010.

546 REAP, “About REAP,” accessed April 12,2024.

547 USITC, hearing transcript, April 30, 2024, 8 (testimony of Ahsan Ali Mangi, Additional Secretary, Ministry of
Commerce, Pakistan); USITC, hearing transcript, April 30, 2024, 40 (testimony of Ali Narang, Rice Exporters
Association of Pakistan); REAP, “About REAP,” accessed April 12,2024; USDA, FAS, Grainand Feed Annual: Pakistan,
April 16, 2010, 8.
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basmati rice.>*® The Pakistani government lifted these export restrictions in September 2024, at the
request of the Rice Exporters Association of Pakistan.>*°

In addition to the MEP placed on basmati rice, the government of Pakistan provides non-product-specific
support to all crops. These programs lowered farm-level production costs through access to canal water,
reduced electrical rates or solar power for tubewells, and subsidized fertilizer production.>%° The
government also has programs to subsidize mechanization by providing farmers with tractors at a
reduced cost. For example, the Green Tractor Scheme of the Punjab government offers subsidized prices
for tractors that are manufactured in Pakistan.>>! Current industry observers noted, however, that in
some cases subsidy amounts for tractor programshad been reduced or in others, repealed.>52 Additional
programs focused on supplying farmers with mechanization equipment that is more specific to rice
cultivation, such as transplanters and seed drills.>>3 Following flooding in 2022, the government provided
flood relief through various general agricultural programs called the Kissan Package, which funded
agricultural loans, provided tractor subsidies, increased credit amounts, reduced fertilizer prices, and
subsidized imported urea.>>* Finally, government entities provide services to rice exporters.>>> For
example, the Trade and Development Authority promotes Pakistani rice exports at exhibitions and during
trade negotiations. In addition, the Department of Plant Protection works with the entire supply chain to
register stakeholders, adhere to phytosanitary protocols, and meet export requirements. >>¢

Factors Affecting Competitiveness

Pakistan’s position as a major global exporter of rice during 2018—-23 was supported by its low delivered
cost, product differentiation, and role as a reliable supplier of the product. Pakistan’s cost of non-
basmati rice production was lower than rice production in India. Production costs for all types of rice
from Pakistan were aided by government programs for agriculture, and rice prices were made more

548 During 2023, according to the FAO rice price index, the price of Pakistani basmati rice was $1,204 per metricton.
While this suggests that the minimum export price was well below the market price during 2023, these prices are
not directly comparable because the FAO price quote reflects international prices. Government of Pakistan, TDAP,
“Notification: The Ministry of Commerce has Fixed,” November 7, 2023; Hussain, “Rice Battle Heats up as India,
Pakistan Revise Export Policies,” accessed October 23,2024; FAO, “FAORice Price Update,” accessed September 5,
2024,

549 Government of Pakistan, TDAP, “Notification: The Ministry of Commerce has Directed,” September 27, 2024;
Hussain, “Rice Battle Heats up as India, Pakistan Revise Export Policies,” accessed October 23, 2024.

550 U.S. government official, interview by USITC staff, August 19, 2024.

551 Government of Punjab, “CM Green Tractor Scheme,” accessed November 22, 2024.

552 U.S. government official, interview by USITC staff, August 19, 2024; Government of Pakistan, MOF, “Federal
Minister for Finance and Revenue,” November 14, 2022.t

553 Punjab Extension and Adaptive Research, “National Program for Enhancing Profitability through Increasing
Productivity of Rice,” accessed October 8,2024; PERI, Mid-Term Evaluation of National Programme for Enhancing
Profitability through Increasing Productivity, 2022.

554 State Bank of Pakistan, AC & MFD Circular No. 04 of 2022, Markup Subsidy and Risk Sharing Scheme for Farm
Mechanization (“Kissan Package”), Dec. 21, 2022; Government of Pakistan, Economic Advisor's Wing (Finance
Division), Pakistan Economic Survey 2022-23, Chapter 2: Agriculture, June 8, 2023, 24.

555 USITC, hearing transcript, April 30, 2024, 8 (testimony of Ahsan Ali Mangi, Additional Secretary, Ministry of
Commerce, Pakistan).

556 USITC, hearing transcript, April 30, 2024, 8 (testimony of Ahsan Ali Mangi, Additional Secretary, Ministry of
Commerce, Pakistan).
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attractive by exchange rate effects. However, infrastructure issues, port delays, and freight costs
increased export prices. Since 2020, India was generally priced lower than Pakistan for exports of 5
percent broken, long grain rice, but Pakistan was more often priced lower than other competitors.>>?
Pakistan also benefits from being one of just two global suppliers of basmati rice, a premium product
thatis naturally differentiated from other types of rice. Pakistan increased basmati exports to the United
States between 2018 and 2023, but Pakistan’s exports of branded basmati products were minimal. For
all rice, Pakistan’s export reliability was strong because the country’s production volume was high and
domestic consumption was low. In addition, the government of Pakistan limited trade restrictions to the
use of minimum export prices and actively promoted rice exports.

Low Delivered Cost Bolstered by Government Policies

A major factor that allows Pakistan to remain competitive in global rice markets is low delivered cost,
based largely on farm-level cost of production. Pakistan fell into a grouping of low-cost rice producers
along with India and Vietnam (chapter 3, “Costs of Production on Rice Farms”). During MY 2022/23,
production costs for non-basmati rice in Pakistan ranged from $124 to $147 per mt, with the cost of
labor between $52 and S55 per mt.558 As noted in “Industry Structure,” widespread use of family labor
as well as low cost hired labor kept labor costs low in Pakistan. Also contributing to low production costs
are the government policies described above that support agricultural production and exports. For
example, Pakistan provides low-cost fertilizer both directly—by supplying fertilizer to rice farmers—and
indirectly, by providing electrical and natural gas subsidies to its fertilizer industry. This was particularly
helpful to its rice producers when fertilizer costs soared in 2022.>>° In particular, the Kissan Package
reduced diammonium phosphate per-bag fertilizer costs by 18 percent. >0 In addition, the government
has worked alongside the private sector to develop and supply hybrid seed to rice producers, which have
reportedly greatly improved rice production. >61

557 USDA, FAS, Rice Export Prices Highest in More Than a Decade as India Restricts Trade, September 19, 2023; IGC,
“All Rice Prices,” accessed various dates.

558 The latest available production cost data for India are from MY 2021/21. That year, production costs for all rice
the top four rice-producing states in India (Punjab, Telangana, Uttar Pradesh, and West Bengal) were between $190
and $272 per mt (including labor costs of $32 to $92 per mt) in MY 2021/22. India’s cost of production included
basmati production and did not differentiate by rice type. Production costs for basmati and non-basmati rice in the
top two rice-producing states in Pakistan (Punjab and Sindh) ranged from $142 to $253 per mt, with the cost of
labor between $S49 and $82 per mt. Additional details are provided in the “Cost of Production” section of chapter 3.
Government of Pakistan, API, Rice Paddy Policy Analysis for 2022-23 Crop, July 2022, 11 and 33-34.

559 U.S. government official, interview by USITC staff, August 19, 2024; Paulson et al., “How Historic Were Fertilizer
Pricesin 2022?,” September 12, 2023, 2—3; Government of Pakistan, Pakistan Economic Survey 2022-23, Chapter 2:
Agriculture, June 8, 2023, 24-25.

560 Government of Pakistan, Economic Advisor'sWing, Pakistan Economic Survey 2022-23, Chapter 2: Agriculture,
June 8, 2023, 24.

561 Business Recorder (Web Desk), “An Interview with Shahjahan Malik, Chairman Rice Exporters Association of
Pakistan (REAP),” February 2,2022; USDA, FAS, Grain and Feed Annual: Pakistan, April 1, 2024, 7; USITC, hearing
transcript, April 30, 2024, 7-8 (testimony of Ahsan Ali Mangi, additional Secretary, Ministry of Commerce).
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During 2018-23, exchange rate movements also supported the price competitiveness of Pakistani rice
internationally. Specifically, the devaluation of the rupee relative to the dollar over the period made
Pakistan’s prices more attractive to buyers in the global market. >62

Offsetting the low cost of operations at the farm level are higher marketing and transportation costs,
associated with poor road and port quality, port delays, and high freight costs.>63 A lack of empty
containers at Pakistan’s Karachi port contributed to higher shipping charges for the rice industry,
specifically in 2022.564 Pakistan is also a major supplier to Africa and the EU; thus, the Houthi-led attacks
in the Red Sea increased delivered costs for Pakistan because detours from shipping routes were longer
to reach some of these markets.>%> In addition, Pakistan (like other global suppliers) faced demurrage
charges from shipping lines when entering the Red Sea.>%¢ According to sources in Pakistan, its exports,
particularly to the Middle East, EU, and the United States, would have grown faster if not for the Red Sea
disruption. >¢7

Basmati Product Differentiation

During 2018-23, Pakistan was the world’s number two supplier of basmati rice after India.>%8 As global
demand for basmati has increased, so has Pakistan’s market share in places like the United States.>%° U.S.
imports of basmati rice from Pakistan increased 26 percent from 16,635 mt in 2021 t0 21,034 mt in
2023.570 still, India had the largest market share and lowest average price (based on import average unit
values) for basmati in the United States during these years.>’! Most basmati rice from Pakistan was
exported directly from mills and sold in bulk, and there was minimal branded, packaged rice.>’2 One
source noted reasons for a lack of brand development for rice in Pakistan, such as exporters’ desire for
quick returnson investments and sizeable demand for bulk product from the Middle East.>?3 During 2018

562 USDA, FAS, Grain and Feed Annual: Pakistan, March 22,2022, 8.

563 World Economic Forum, WEF Travel and Tourism Development Index 2024, Interactive Data and Economy
Profiles, May 2024; World Bank, “Logistics Performance Index,” accessed November 6, 2024, 46 and 50.

563 USDA, FAS, Grain and Feed Annual: Pakistan, March 22,2022, 8.

564 Arab News, “Rice Exporters Say High Freight Charges May Cost Pakistan,” January 11, 2022.

565 John, “Pakistani Rice Market Set for Bullish 2024,” January 3, 2024.

566 Demurrage charges are imposed by a shippingline to the consignee if the shipping container is notreturned to a
designated depot by the specified time. Crowley Logistics, “What Is Demurrage?,” August 6,2019; Siddiqui, Salman,
“Freight Charges Skyrocket 150% In Pakistan,” January 31, 2024.

567 Savage and Jilani, “Pakistan Rice Exports Hit Record,” June 16, 2024.

568 USITC, hearing transcript, April 30, 2024, 7 (testimony of Ahsan Ali Mangi, Additional Secretary, Ministry of
Commerce, Pakistan).

569 S& P Global, General imports, HTS statistical reporting number 1006.30.10.20, basmati rice, accessed various
dates; USITC, hearing transcript, April 30, 2024, 7 (testimony of Ahsan Ali Mangi, Additional Secretary, Ministry of
Commerce, Pakistan).

570 As described in chapter 9, 2021 was the first full year for which U.S.import data for basmati rice were available.
S&P Global, General imports, HTS statistical reporting number 1006.30.10.20, basmati rice, accessed various dates.
571 SS&P Global, General imports, HTS statistical reporting number 1006.30.10.20, basmati rice, accessed various
dates.

572 USDA, FAS, Grain and Feed Annual: Pakistan, April 23, 2020, 10.

573 Business Recorder (Web Desk), “An Interview with Shahjahan Malik, Chairman Rice Exporters Association of
Pakistan (REAP),” February 2, 2022; USITC, hearing transcript, April 30, 2024, 8 (testimony of Ahsan Ali Mangi,
Additional Secretary, Ministry of Commerce, Pakistan).
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to 2023, there was also a market in the EU for bulk brown basmati rice.>’* Despite basmati rice’s
popularity in export markets, Pakistan’s basmati producers faced production challenges. These
challenges stemmed mostly from the lack of newer hybrid basmati varieties to overcome temperature,
disease, and pest pressures.>7>

Reliable Export Surplus and Focus on Export Growth

Pakistan’s low levels of rice consumption, high levels of rice production, and government commitment to
avoid export restrictions created a reliability of supply advantage in 2018-23. During the period, rice’s
profitability compared to cotton (another major crop in the country) increased, cotton production
challenges increased, and global rice export prices increased, thus increasing rice area harvested.576
Yields were also bolstered by the uptake of newly available hybrid varieties.>’” Without government-
imposed export bans or tariffs, Pakistan’s exporters shipped consistent volumes of rice even during
disruptions.>’8 For example, despite the onset of a global pandemic in 2020 and extreme flooding in MY
2022/23, Pakistan’s export quantities did not deviate much from the six-year average of 4.3 million mt.57°
In 2020, exports dropped only 6.6 percent below the six-year average, and in 2023, exports were 6.8
percent above the six-year average.>2° Although the PSD data (table 5.6) show a dip in exportsin MY
2022/23 because of the floods, the consistency of export levels on a calendar year basis (table 5.7)
suggests that Pakistan’s exports recovered quickly.

The rice industry and economists noted the importance of rice exports as a source of foreign currency
for the government, which bolstered private industry’s relationship with the government.>8! Rice exports
were supported by export promotion programs via the Trade and Development Authority of Pakistan,
which expanded market opportunities beyond its typical trade partners, for example to Malaysia. 82
Broadly, the government has set a target of expanding rice exports by 150 percent (from about $4 billion
in MY 2023/24 to $10 billion) by 2030. 583

574 S&P Global, Total exports, HS heading 1006, rice, accessed various dates; USDA, FAS, Grain and Feed Annual:
Pakistan, April 1,2024, 9.

575 Industry experts, interview by USITC staff, November 21, 2024; USDA, FAS, Grain and Feed Annual: Pakistan,
April 1,2024,7.

576 |GC, “All Rice Prices,” accessed various dates; MNFSR, “Year Book 2022-23,” November 2023, 198; API, Rice
Paddy Policy Analysis for 2022-23 Crop, July 2022, 15; USDA, FAS, Grain and Feed Annual: Pakistan, June 24, 2021,
9.

577 Business Recorder (Web Desk), “An Interview with Shahjahan Malik, Chairman Rice Exporters Association of
Pakistan (REAP),” February7,2022; USITC, hearing transcript, April 30, 2024, 6-8 (testimony of Ahsan Ali Mangi,
Additional Secretary, Ministry of Commerce, Pakistan).

578 Staff calculations. S&P Global, Total exports, HS heading 1006, rice, accessed various dates; USITC, hearing
transcript, April 30, 2024, 39 (testimony of Ali Narang, Rice Exporters Association of Pakistan).

579 Staff calculations. S&P Global, Total exports, HS heading 1006, rice, accessed various dates.

580 Staff calculations. S&P Global, Total exports, HS heading 1006, rice, accessed various dates.

581 USITC, hearing transcript, April 30, 2024, 10 (testimony of Ali Narang, Rice Exporters Association of Pakistan);
Irshad, Xin, and Arshad, “Competitiveness of Pakistani Rice in International Market,” January1,2018, 1; USDA, FAS,
Grain and Feed Annual: Pakistan, March 22,2022, 8.

582 USITC, hearing transcript, April 30, 2024, 8-9 (testimony of Ahsan Ali Mangi, additional Secretary, Ministry of
Commerce).

583 Zamir, “Interview: Pakistan’s Ambitious Rice Export Goals,” December 20, 2024.
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India’s trade restrictions that started in September 2022 and were mostly removed by October 2024
(except the ban on broken rice) further increased Pakistan’s export market share in certain destinations.
After July 2023, when India’s export restrictions were fully in place, and continuing into 2024, Pakistan
realized increased orders from India’s former buyers, which drove a rapid increase in exports.>8* On a
marketing year basis, Pakistan’s exports in MY 2023/24 were 54 percent higher than the average of the
previous 5 years, as shown in table 5.6. Throughout 2018-23, both India and Pakistan exported basmati
to the Middle East, the EU and the United States and parboiled, broken and long grain white rice to sub-
Saharan Africa and Asia.>8% It was in these latter markets, for long grain white rice, where Pakistan made
most of its gains while India’s restrictions were in place. For example, India’s trade policies led to
expanded market share for Pakistan’s rice in Senegal, where India was the primary supplier of rice.>86
Monthly trade data show that by November 2023, three months after India banned non-basmati rice
exports, exports from Pakistan to Senegal, Céte d’lvoire, and Togo had increased over 200 percent year
over year. These three markets are all common export destinations for India and Pakistan.>87 After
gaining a greater presence in these markets, there is an opportunity for Pakistan to maintain its share
going forward, although it will reportedly face price competition from India.>88

Bangladesh

Bangladesh is a major rice producer and is almost entirely self-sufficient. Bangladesh is an occasional
importer of white and aromatic rice when necessary to cover production shortfalls. It exports only
minimal amounts of aromatic rice varieties and seeds to a few markets. Rice is the staple grainin
Bangladesh, with about two-thirds of daily calories coming from rice consumption. Rice production is an
integral part of the Bangladeshi economy. In 2023, the agricultural sector accounted for about 12
percent of total gross domestic product (GDP); on average, rice contributes about 70 percent of
agricultural GDP.58°

584 USDA, FAS, Grain and Feed Annual: Pakistan, April 1, 2024, 2 and 8.

585 S&P Global, Total exports, India subheading 1006.30.20, basmati, accessed various dates; S&P Global, Total
exports, India subheading 1006.30.10, parboiled white rice, accessed various dates; S&P Global, Total exports,
India subheading 1006.30.90, non-basmati white rice, accessed various dates; S&P Global, Total exports, HS
subheading 1006.10, rice in the husk (paddy or rough), accessed various dates; S&P Global, Total exports, HS
subheading 1006.20, brown rice, accessed various dates; S&P Global, Total exports, HS subheading 1006.40,
broken rice, accessed various dates; REAP, “Exports,” accessed July 30, 2024.

58 Baloni, “Pakistan’s 2025 Rice Export Landscape Likely to Change,” December 31, 2024.

587 S&P Global, Total exports, HS heading 1006, rice, accessed various dates.

588 USITC, hearing transcript, April 30, 2024, 8-9 (testimony of Ahsan Ali Mangi, additional Secretary, Ministry of
Commerce); S&P Global, Total exports, HS heading 1006, rice, accessed various dates; Baloni, “Pakistan’s 2025 Rice
Export Landscape Likely to Change,” December 31, 2024.

589 BBS, SID, Yearbook of Agricultural Statistics: 2023, June 2024, 3; Saha et al., “Rice Quality and Its Impacts on
Food Security,” December 31, 2021, 2.
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Production

Bangladesh is the third-largest producer of rice in the world, accounting for about 7 percent of global
production.>°° Bangladesh produces both aromaticand nonaromaticlong and medium grain varieties.>°!
About 17 percent of production is composed of hybrid varieties. High-yield and hybrid varieties are
developed by the private sector along with IRRI and the Bangladesh Rice Research Institute (BRRI).>°2
Bangladesh typically produces 1.8—1.9 million mt of aromatic rice annually, which is about 5 percent of
total production. >3 Total production of milled rice increased 6.0 percent from 34.9 million mt in MY
2018/19 to 37.0 million mt in MY 2023/24 (table 5.8). Yields similarly saw a 4.4 percent increase
between MY 2018/19 and MY 2023/24. The area harvested was stable over the period, ranging between
11.5 million and 11.8 million hectares.

Table 5.8 Bangladesh: rice production, consumption, stocks, and trade, marketing years 2018/19-
2023/24

In metric tons (mt), hectares (ha), kilograms (kg), metric tons per hectare (mt/ha), and percentages (%), by marketing year. ** =
roundsto 0.

Attribute 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24
Beginning stocks (1,000 mt) 1,500 1,405 1,571 1,458 2,091 2,409
Production (milled) (1,000 mt) 34,909 35,850 34,600 35,850 36,350 37,000
Area harvested (1,000 ha) 11,770 11,830 11,500 11,620 11,600 11,750
Yield (rough) (mt/ha) 45 4.6 45 4.6 4.7 4.7
Imports (1,000 mt) 400 20 1,400 1,300 1,275 25
Consumption and residual (1,000 mt) 35,400 35,700 36,100 36,500 37,300 37,600
Exports (1,000 mt) 4 4 13 17 7 6
Ending stocks (1,000 mt) 1,405 1,571 1,458 2,091 2,409 1,828
Exports-to-production ratio (%) *ox o ok *ox *ox ok
Ending stocks-to-use ratio (%) 4.0 4.4 4.0 5.7 6.5 49
Per capita consumption (kg) 227.0 218.1 218.1 218.0 220.2 219.6

Source: USDA, FAS, PSD Online database, accessed September 13, 2024; World Bank, Data: Population, accessed September 13, 2024.
Note: Per capita consumption was calculated using marketing year apparent consumption divided by calendar year population. All other data,
including imports and exports, are based on the marketing year.

Rice production occurs in every district across the country and across three planting seasons.>%* Although
rice production occurs year-round, most production (54 percent) takes place during the winter, post-
monsoon Boro season from November through May. %> The monsoon Aman season that runs from June

590 USDA, FAS, PSD Online database, accessed various dates.

591 Domestic aromatic varieties include BRRI dhan 34, which is the most produced aromatic variety, followed by
indigenous varieties chinigura and kalijira. BRRI dhan 11, 22, 48, and 75 are known as mega-varieties and are the
most produced nonaromaticvarieties. Industry representative, interview by USITC staff, October 29, 2024; industry
representative, interview by USITC staff, October 30, 2024.

592 Industry representative, interview by USITC staff, October 29, 2024; industry representative, interview by USITC
staff, October 30, 2024; BBS, SID, Yearbook of Agricultural Statistics: 2023, June 2024, 51; Saha et al., “Rice Quality
and Its Impacts on Food Security,” December 31, 2021, 3.

593 Karim and Wardad, “Aromatic Rice Exporters Suffer Blow as Govt ‘abruptly’ Bans Export,” October 26, 2023;
USDA, FAS, PSD Online database, “Rice Production, All Countries, 2024,” accessed various dates.

594 USDA, FAS, IPAD, “Bangladesh Rice Area, Yield and Production,” August 12, 2024,

595 USDA, FAS, IPAD, “Bangladesh Rice Area, Yield and Production,” August 12, 2024,

158 | www.usitc.gov


www.usitc.gov

Chapter 5: South Asia

through December makes up 39 percent of production, and the shorter pre-monsoon Aus season, from
March through August, accounts for the remaining production.>°¢

Consumption and Stocks

Rice is a staple for consumers in Bangladesh, reflected in its high per capita consumption. Rice accounts
for about 63 percent of daily caloric intake.>?7 Total consumption grew 6.2 percent from 35.4 million mt
in MY 2018/19 to 37.6 million mt in MY 2023/24. Per capita consumption decreased from 227.0 kg/year
in MY 2018/19 to 219.6 kg/year in MY 2023/24.598 Most rice consumed is parboiled, though some
regions prefer non-parboiled white rice. Two forms of parboiled rice are consumed in Bangladesh:
double-boiled—for which the rice is steamed, soaked, and steamed again before drying; and single-
boiled rice, which is prepared the conventional way of soaking followed by steaming before drying.>%°
Aromatic rice is a luxury good, typically consumed on special occasions. Evidence suggests that
consumption of aromatic rice increases as disposable income rises. %0 Generally, Bangladeshi consumers
look for rice that cooks firm and dry and prioritize taste, slenderness, whiteness, grain length, and aroma
when determining quality. 601

Ending stocks, consisting of both public and private holdings, increased slightly from 1.4 million mt in MY
2018/19 to 1.8 million mt in MY 2023/24. Ending stocks peaked at 2.4 million mt in MY 2022/23. Stocks-
to-use ratios throughout the period were low compared with other major rice-producing countries,
indicating a tight rice supply in Bangladesh. Despite self-sufficiency goals, demand for rice regularly
exceeds production, necessitating imports. Changes in imports seem to correspond with changes in both
production and ending stocks. In MY 2023/24, the year following the peak in stocks, imports dropped
from 1.27 million mt to 25,000 mt.

Trade

Bangladeshis a netimporter of rice. From 2018 to 2023, imports were erratic, ranging from 21,700 mt to
2.6 million mt (table 5.9). The Bangladeshi government and private firms import rice to cover domestic
production shortfalls.®°2 The largest import sources in 2023 were India, which supplied 64.9 percent of
imports, and Thailand, which supplied 34.8 percent of imports. Despite the volatility of import volumes

5% USDA, FAS, IPAD, “Bangladesh Rice Area, Yield and Production,” August 12, 2024,

597 UN, FAO, FAOSTAT, “Food Balances,” accessed various dates.

598 Official statistics from the government of Bangladesh have per capita consumption in 2022 at 328.9 g/day or
120.0 kg/year. These data are collected every five to six years via the Household Income and Expenditure Survey
and are presented on a calendar-year basis. BBS, SID, Statistical Yearbook Bangladesh 2022, June 2023, 500.

599 Saha et al., “Rice Quality and Its Impacts on Food Security,” December 31, 2021, 3.

600 Kashem and Ali, “Govt Bans Aromatic Rice Exportto Control Price,” June 30, 2022; Kabir, Jahan, and Das, “Yield
Performance of Three Aromatic Fine Rices,” accessed September 18,2024, 561.

601 Saha et al., “Rice Quality and Its Impacts on Food Security,” December 31, 2021, 3.

602 USDA, FAS, Grain and Feed Update: Bangladesh, August 27,2024, 7-8; The Daily Star, “Bangladesh Govt
Reduces Import Tariff on Rice,” February 9,2024; Byron and Abbas, “Govt Decides to Lift Duties on Rice Imports,”
November 1, 2024.

U.S. International Trade Commission | 159



Rice: Global Competitiveness and Impacts on Trade and the U.S. Industry

from 2018 to 2023, some reports indicate that the demand for imported rice is declining. 3 Most
imported rice was parboiled, with some specialty aromatic rice imported as well. 604

Table 5.9 Bangladesh: imports of rice, by major market, 2018-23

In thousands of metric tons. ** = rounds to zero.

Trade partner 2018 2019 2020 2021 2022 2023
India 1,068.1 63.4 17.4 2,513.0 656.7 215.1
Thailand 75.9 0.1 ** *x 82.2 115.3
Pakistan 20.5 2.3 0.9 1.2 1.3 0.6
China 1.2 0.9 2.8 0.5 0.6 0.5
Vietnam 10.1 53 0.7 53.3 31.4 0.0
United States 0.0 0.0 0.0 0.7 0.0 0.0
All others 0.5 *x *x 0.7 0.1 *E
Total 1,176.3 71.9 21.7 2,568.8 772.2 331.6

Source: S&P Global, Total exports, HS heading 1006, rice, accessed August 19, 2024.
Note: Import data were calculated by aggregating exports to Bangladesh as reported by all other countries.

Exports were significantly smaller than imports at 8,400 mt in 2018, peaking at 13,500 mt in 2020 before
dropping to 5,900 mt in 2023 (table 5.10). The largest destination was the United States, which received
35.6 percent of Bangladesh’s rice exports in 2023. Exports were primarily seed and aromatic rice and
specialty varieties destined for diaspora populations. 9> The Bangladeshi government often restricts
exports of both aromatic and nonaromatic rice because of food security concerns. 606

Table 5.10 Bangladesh: exports of rice, by major market, 2018-23

In thousands of metric tons.

Trade partner 2018 2019 2020 2021 2022 2023
United States 1.9 1.7 2.5 2.0 1.8 2.1
Canada 0.3 0.3 0.5 0.4 0.4 0.7
Italy 1.1 0.7 0.9 0.7 0.8 0.6
United Kingdom 0.2 0.3 0.5 04 0.4 0.5
Singapore 0.2 0.2 0.2 0.3 0.3 0.4
Australia 0.3 0.4 0.6 0.4 0.3 0.3
Qatar 0.2 0.1 0.2 0.4 0.2 0.2
Jordan 0.3 0.2 0.2 0.3 0.1 0.2
Malaysia 0.6 1.0 1.0 1.0 0.4 0.2
Maldives 0.1 0.1 0.1 0.1 0.1 0.1
All others 3.2 43 6.8 6.0 8.4 0.6
Total 8.4 9.2 13.5 12.2 13.2 5.9

Source: S&P Global, General imports, HS heading 1006, rice, accessed August 19, 2024.
Note: Export data were calculated by aggregating imports from Bangladesh as reported by all other countries.

603 USDA, FAS, Grain and Feed Update: Bangladesh, December 21, 2023, 6—7.

604 Industry representative, interview by USITC staff, October 29, 2024; industry representative, interview by USITC
staff, October 30, 2024; Arvin Donley, “Bangladesh Forecast to Increase Rice Imports,” August 25, 2023.

605 Industry representative, interview by USITC staff, October 29, 2024; industry representative, interview by USITC
staff, October 30, 2024; Karim and Wardad, “Aromatic Rice Exporters Suffer Blow as Govt ‘abruptly’ Bans Export,”
October 26, 2023; USDA, FAS, Grain and Feed Annual: Bangladesh, April 5, 2022, 6.

606 USDA, FAS, Grain and Feed Update: Bangladesh, December 21, 2023, 8; Karim and Wardad, “Aromatic Rice
Exporters Suffer Blow as Govt ‘abruptly’ Bans Export,” October 26, 2023.
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Industry Structure

Rice production occurs across all eight divisions of Bangladesh (figure 5.7). While the largest producing
divisions vary between seasons, production was relatively evenly distributed across the country, ranging
from Barishal (6.4 percent of total production) to Rangpur (17.2 percent) in MY 2022/23.

Figure 5.6 Bangladesh: rice production by division, marketing year 2022/23

In thousands of metric tons (1,000 mt). Underlying data for this figure can be found in appendix F, table F.19.
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Source: Bangladesh Bureau of Statistics, Bangladesh Agricultural Yearbook: 2023, June 2024.

Rice production in Bangladesh generally takes place on small family farms and is an important source of
rural income. Bangladesh has approximately 16.9 million farm holdings, most of which are less than one
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hectare.®%7 Over two-thirds of the population lives in rural areas, and the rice industry in Bangladesh is
the primary income source for about half the rural population. 698 However, since the 1990s, significant
migration of rural labor to cities has occurred, particularly among unskilled workers who do not own
land, resulting in labor scarcity in rural areas. This scarcity led to increasing labor costs and delayed
planting and harvesting, as well as dependence on family labor. 699

Rice production in Bangladesh is labor intensive, particularly during planting and harvesting. This is
largely because, despite some progress in machinery adoption in some regions, overall mechanization in
Bangladesh is relatively low compared to other rice-producing countries. 1% About 60 percent of rice
farming takes place on irrigated land.®!! Planting, harvesting, fertilizer application, and weeding are
primarily done by hand, although land preparation, irrigation, threshing, and pesticide application are
mechanized on some farms. 612 Reportedly, the lack of capital available to farmers, along with the limited
domestic production of agricultural machinery, limits the potential for further mechanization of rice
production. %13

Inefficiencies in the use of inputs, as well as recent high prices for these inputs (including fertilizers,
herbicides, pesticides, irrigation, and seeds), further limit the productivity of Bangladesh’s rice industry.
Reportedly, despite subsidies from the national government, the recent sharp increases in the costs of all
inputs limited farmers’ profits. 614 Difficulties with the seed procurement system reportedly discouraged
farmers from using certified seeds sold via formal channels. Farmers instead relied on informal seed
purchases, which led to the use of low-quality, counterfeit, and mishandled seeds. Lack of farmer
participation in the formal seed market undermined government efforts to use new varieties to increase
yields. 61>

Difficult growing conditions in Bangladesh also limit the productivity of the industry at times. Diseases
such as leaf blasts, stem rot, and rice tungro disease impact rice production year-round. 616 Rice
producers also reportedly face issues with soil fertility, as intensive agriculture and low fertilizer use

607 BBS, SID, Yearbook of Agricultural Statistics: 2023, June 2024, 521; industry expert, email message to USITC
staff, April 23, 2024; Sayeed and Yunus, Rice Prices and Growth, and Poverty Reduction in Bangladesh, 2018, 3;
Gautam and Ahmed, Too Small to Be Beautiful?, March 2018, 6.

608 Saha et al., “Rice Quality and Its Impacts on Food Security and Sustainability in Bangladesh,” December 31,
2021, 2; Sayeed and Yunus, Rice Prices and Growth, and Poverty Reduction in Bangladesh, 2018, 3.

609 Robin, “Full-Scale Farm Mechanisation in Bangladesh,” August 2, 2023; USAID, “Twice the Rice,” October 3,
2023.

610 Robin, “Full-Scale Farm Mechanisationin Bangladesh,” August 2,2023; ADB, Bangladesh’s Agriculture, Natural
Resources, and Rural Development Sector Assessment and Strategy, March 2023, 15.

611 BBS, SID, Yearbook of Agricultural Statistics: 2023, June 2024, 51, 514; IRRI, “GHG Mitigation in Rice -
Bangladesh,” accessed November 1, 2024.

612 Robin, “Full-Scale Farm Mechanisation in Bangladesh,” August 2, 2023.

613 Robin, “Full-Scale Farm Mechanisationin Bangladesh,” August 2,2023; ADB, Bangladesh’s Agriculture, Natural
Resources, and Rural Development Sector Assessment and Strategy, March 2023, 15.

614 Industry expert, email message to USITC staff, April 23,2024; Parvez, “Bangladesh’s Rice Acreage, Production to
Drop,” August 27,2023; Sayeed and Yunus, Rice Prices and Growth, and Poverty Reduction in Bangladesh,2018, 9;
Patrick, “Bangladesh’s Rice Policy Paradox,” September 22, 2021.

615 |RRI, “Bangladeshi Rice Farmers’ Preferences Can Help Guide Future Design and Implementation of Seed
Initiatives for Agricultural Development,” September 9, 2024.

616 Parvin, “Prevention Is Best Defense against Bangladesh Crop Diseases, Researchers Say,” January 15, 2024.
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degrade soil quality. 87 Further exacerbating soil fertility and pest issues are low-quality and counterfeit
chemical inputs. 618 Producers also face climate-related disasters that disrupt production. Extreme
weather, including shifting rainfall patterns, flooding, and more extreme storms are causing crop losses
and impacting yields.®1° Too little water can lead to crop stress and reduced yields, while too much rain
can cause planting delays, damage, and total loss. Coastal growing regions are also facing saltwater
intrusion and brackish groundwater. Finally, extreme heat is an additional challenge producers face,
because temperatures outside the 20—30 degrees Celsius (68—86 degrees Fahrenheit) range can stress
rice plants.620

After leaving the farm, Bangladeshi rice enters a supply chain that is long, complex, and hampered by
inaccurate data collection and alleged hoarding and siphoning of rice by industry participants. 2! Two
distinct supply chains for rice exist: public and private. The public (government procurement) system
operates to support lower-income households (described below in “Government Programs”). Millers
cater to both the government procurement and private sector supply chains. Millers purchase paddy rice
via commission agents and wholesalers during harvest seasons and hold stocks for processing year-
round. %22 In the private sector, wholesale aggregators purchase rice from mills and distribute to
specialized rice retailers who sell rice—either loose or in sealed, prepacked bags—to consumers in open
markets. The private market is further segmented by type of rice, often distinguished by region. 23 Poor
physical infrastructure—particularly roads, trucking fleets, reliable electricity, and storage facilities—lead
to postharvest losses, though the government has made investments in supply chain infrastructure in
recent years. %24

About 60 percent of rice produced in Bangladesh is sold to paddy traders for marketing to the milling
sector, which comprises approximately 17,000 mills. The remaining 40 percent is processed on-farm for
consumption using homemade tools, along with some small-scale custom mills. %2> Total milling capacity
has reportedly doubled from the late 1990s to 2018.%2¢ This increase is due to a shift from traditional

617 Industry representative, interview by USITC staff, October 30, 2024; Sayeed and Yunus, Rice Prices and Growth,
and Poverty Reduction in Bangladesh, 2018, 6—7; Siddique, “Degraded Soil Threatens to Exacerbate Bangladesh
Food Crisis,” December 30, 2022.

618 Sayeed and Yunus, Rice Prices and Growth, and Poverty Reduction in Bangladesh, 2018, 6-7.

619 Industry representative, interview by USITC staff, October 30, 2024; USDA, FAS, Grain and Feed Update:
Bangladesh, December 21, 2023, 3; Hossain, “As Rising ‘heat Shocks’ Ruin Rice Crops, Bangladesh Faces Hunger
Risk,” May 28, 2021; Maniruzzaman et al., “Dry Season Rainfall Variability Is a Major Risk,” April 1, 2024.

620 Rajan, “Boosting Rice Production In Bangladesh,” May 13, 2021; Montu, “Bangladesh Rice Farmers Invent New
Varieties,” July 22, 2021; Hossain, “As Rising ‘heat Shocks’ Ruin Rice Crops, Bangladesh Faces Hunger Risk,” May
28,2021; CIAT, World Bank, Climate Smart Agriculture in Bangladesh, 2017; Maniruzzaman et al., “Dry Season
Rainfall Variability Is a Major Risk,” April 1, 2024.

621 Kashem and Ali, “Despite Surplus Production, Why Is Bangladesh Still Importing Rice?,” February 11, 2024.
622 CBECL Group, “The Rice Milling Sector in Bangladesh Is Undergoing a Change,” September 20, 2014.

623 Saha et al., “Rice Quality and Its Impacts on Food Security and Sustainability in Bangladesh,” December 31,
2021, 3; Shwapan, “Rice Yield Rising Every Year in Barisal,” January 3, 2023.

624 Industry expert, email message to USITC staff, April 23, 2024; Sayeed and Yunus, Rice Prices and Growth, and
Poverty Reduction in Bangladesh, 2018, 16; ADB, Bangladesh’s Agriculture, Natural Resources, and Rural
Development Sector Assessment and Strategy, March 2023, 16; Government of Bangladesh, LGRD, “Bangladesh
Agricultural Infrastructure Development Program (BAIDP),” June 30, 2019.

625 Saha et al., “Rice Quality and Its Impacts on Food Security and Sustainability in Bangladesh,” December 31,
2021, 2-3,11.

626 Sayeed and Yunus, Rice Prices and Growth, and Poverty Reduction in Bangladesh, 2018, 4.
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husking mills to more advanced automated mills. Traditional husking mills produce a larger percentage
of broken kernels than fully automated mills. 27 Automated rice mills service the urban market and can
process the rice from beginning to bagging, including cleaning, parboiling, husking, whitening, grading,
and polishing. Improved milling capacity is also reportedly due to incentivized purchasing from
government procurement programs (described below in “Government Programs”), as well as increases
in private sector investment spurred by consumer demand for the rice processed at automated mills and
its by-products (such as bran used to produce cooking oil). 628 International organizations, such as the
International Finance Corporation, have also invested in rice mill modernization in Bangladesh. %2°

Government Programs

The Bangladeshi government is highly engaged in the domestic rice industry. Food security through self-
sufficiency in rice is a main driver influencing government policies in the sector.®39 In Bangladesh,
according to one source, “food security means rice security.” ¢3! Increases in food and energy prices due
to global conflicts, as described in chapter 3, and the loss of major rice suppliers in the region due to
trade restrictions have increased concerns about food security. 632

The Bangladeshi government employs a public procurement and distribution program for rice through
the Public Food Distribution System (PFDS). 33 The goal of the PFDS is to stabilize food prices, create food
security for the impoverished portion of Bangladesh’s population, and ensure a fair price for farmers. 634
Through the PFDS, the government sets a minimum procurement price for rice and procurement
guantity targets based on prices and current stocks. 3> Procurement comes in the form of purchases of
milled rice from domestic millers, as well as imports through government-to-government contracts to
make up for domestic shortfalls. 636 The Bangladeshi government distributes more than 1 million mt of
rice through various programs under the PFDS. %37 The combination of direct government procurement
and distribution along with open market sales serves to stabilize rice prices. 638

The Bangladeshi government has a long tradition of providing support for rice farmers. In addition to the
minimum procurement price set by the government, farmers also receive support in the form of input

627 Mehedi Hasan and Mitali Saha, “Rice Mill Industry of Bangladesh,” February2021; Sayeed and Yunus, Rice Prices
and Growth, and Poverty Reduction in Bangladesh, 2018, 4.

628 CBECL Group, “The Rice Milling Sector in Bangladesh Is Undergoing a Change,” September 20, 2014; World
Bank, IFC, “First Project Under IFC’s Global Food Security Platform,” May 22, 2023.

629 World Bank, IFC, “First Project Under IFC’s Global Food Security Platform,” May 22, 2023.

630 Sayeed and Yunus, Rice Prices and Growth, and Poverty Reduction in Bangladesh, 2018, 15-16.

631 World Bank, IFC, “First Project Under IFC’s Global Food Security Platform,” May 22, 2023.

632 Industry expert, email message to USITC staff, April 23,2024; World Bank, IFC, “First Project Under IFC’s Global
Food Security Platform,” May 22, 2023.

633 Government of Bangladesh, National Food Policy 2006, August 14, 2006; Government of Bangladesh,
Bangladesh Food Situation Report, June 2024.

634 Sayeed and Yunus, Rice Prices and Growth, and Poverty Reduction in Bangladesh, 2018, 4.

635 Sayeed and Yunus, Rice Prices and Growth, and Poverty Reduction in Bangladesh, 2018, 4, 14.

636 USDA, FAS, Grain and Feed Update: Bangladesh, December 21, 2023, 7; Sayeed and Yunus, Rice Prices and
Growth, and Poverty Reduction in Bangladesh, 2018, 14.

637 These include open market sales, Fair Price/Food Friendly/FFP, Food for Work, Vulnerable Group Feeding, and
Vulnerable Group Development. USDA, FAS, Grain and Feed Update: Bangladesh, December 21, 2023, 7.

638 Sayeed and Yunus, Rice Prices and Growth, and Poverty Reduction in Bangladesh, 2018, 8.
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subsidies, helping to lower the costs of fertilizer, seeds, and energy. ¢3° The government is also working
with organizations like IRRI and CGIAR on research to develop new seed varieties that are higher yielding
and more tolerant of salt and heat, and it provides subsidies for these newly developed seeds.®*° In an
effort to encourage mechanization and increase productivity, the government also reportedly provides
subsidies ranging from 50 percent to 70 percent of the purchase price of machinery such as rice
harvesters and transplanters. 641 Finally, the government has made large investments in irrigation and
provides subsidies for water to reduce dependence on monsoon patterns in the presence of increased
volatility due to climate change. 642

Bangladesh also receives support from the international community. 43 In addition to seed development,
international organizations are also working with BRRI to organize farmers into cooperatives to help
disseminate information and new seed varieties. %44 The Bangladeshi government has also worked with
aid groups, such as the U.S. Agency for International Development and the International Finance
Corporation, to help educate farmers through extension programs on the most efficient use of chemical
inputs and more effective planting techniques. 4>

The government of Bangladesh uses trade policies to further support the rice industry with a goal of
supporting domestic market stability. In times of lower production, the government has reduced tariffs
on rice to encourage imports to cover the immediate demand shortfall. ¢4 Reportedly the government
has taken steps to reduce trade restrictions and increase regional linkages, particularly with major
import sources like India.®*” However, in response to increasing prices and policy restrictions by major

639 Industry expert, email message to USITC staff, April 23, 2024; Saha et al., “Rice Quality and Its Impacts on Food
Security and Sustainability in Bangladesh,” December 31,2021, 3; Sayeed and Yunus, Rice Prices and Growth, and
Poverty Reduction in Bangladesh, 2018, 4, 6, 14.
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October 30, 2024; Government of Bangladesh, National Food Policy, January 1, 2008.
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2024.
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Security Platform,” May 22, 2023.
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August 1, 2023.
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Project Under IFC’s Global Food Security Platform,” May 22, 2023.

646 Industry expert, email message to USITC staff, April 23, 2024; Sayeed and Yunus, Rice Prices and Growth, and
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2024.

647 Sayeed and Yunus, Rice Prices and Growth, and Poverty Reduction in Bangladesh, 2018, 9.

U.S. International Trade Commission | 165



Rice: Global Competitiveness and Impacts on Trade and the U.S. Industry

trade partners, the Bangladesh Department of Commerce canceled export licenses in 2022 and again in
2023, in effect banning exports of all rice as part of efforts to stabilize domestic prices and ensure
enough supply. 48 Given the 2024 political unrest in Bangladesh, the future of government involvement
in the rice industry is unclear. %4°

Factors Limiting Export Potential

Despite being a major global rice producer, Bangladesh exports very little rice. The government of
Bangladesh has prioritized domestic food security over global market participation and takes steps to
limit exports in instances of insufficient production. Climate events that disrupt production, limited farm
productivity, and poor infrastructure and weaknesses in the supply chain hinder the industry’s export
potential.

As described previously in “Government Programs,” the government of Bangladesh prioritizes self-
sufficiency in rice production. In an effort to keep rice prices down, the government imposes trade
policies to restrict rice exports and encourage imports when domestic rice production falls short of
demand.®>° However, due to production limitations, Bangladesh exported only minimal volumes of rice
even when exports were not restricted by government policies prior to 2022 (table 5.10).

The lack of arable land available to convert to rice production and relatively low yield rates have limited
rice production for exports. Bangladesh faces a yield gap compared with other major rice producers
outside of South Asia.®°! Because rice farms are almost all smallholdings, farmers cannot benefit from
economies of scale, hindering the growth of yields across the country. While government programs have
attempted to increase yields, these efforts have seen limited success. %52 Poor access to inputs also
contributes to Bangladesh’s low yields. Producers face a lack of consistent access to official sources
providing quality seeds. This leads to farmers procuring counterfeit and mishandled seeds at local
markets. 8>3 During production, farmers also lack access to other legitimate inputs, leading to the use of
counterfeit and low-quality chemical inputs. >4

Bangladesh is strongly impacted by extreme climate and weather changes that can disrupt production
for rice producers, further hindering the sector’s self-sufficiency and export potential. Saltwater intrusion
along the coast and increased salinity of groundwater negatively impact many rice varieties, hampering

648 Kashem and Ali, “Govt Bans Aromatic Rice Exportto Control Price,” June 30, 2022; Karim and Wardad, “Aromatic
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651 TBS Report, “Despite 3rd in Rice Production, Bangladesh Lags,” October 2, 2023.
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growth. Salinity affects approximately 62 percent of coastal land, and salinization is expected to advance
8 km further inland by 2030.%>> By 2050, Bangladesh is projected to lose 17 percent of land as a result of
rising sea levels and one-third of its agricultural GDP because of climate disasters. ®>¢ Like the other
countries in South Asia, Bangladesh’s rice production also faces disruptions from extreme weather
events such as drought, extreme rains and flooding, extreme temperatures, and large temperature
swings. Hailstorms and cyclones that damage crops have also become more frequent. 657

Even if Bangladesh were to achieve exportable surpluses of rice, its export competitiveness likely would
be hampered by high delivery costs due, in part, to the country’s poor transportation and marketing
infrastructure. Poor road and port infrastructure and inadequate storage facilities lead to losses in
transit. According to the World Bank, Bangladesh’s infrastructure scores have fluctuated but decreased
from 2.39 out of 5in 2018 to 2.3 in 2023. %58 Despite significant investments in infrastructure, rural
connectivity remains limited, with only 67 percent of the rural population served by all-season roads as
of 2016.55° Additionally, the lack of adequate storage facilities leads to both spoilage and hoarding along
the supply chain. This creates market distortions and contributes to unreliable data on the rice industry,
compounding the challenges for the government in its efforts to address rice industry needs and
consumer demand. 660
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