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YIELD_KG_RAI_GRAIN_CR1 Yield_kg rai_grain_Ip
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320

Series: YIELD _KG_RAI_GRAIN1
280 Sample 13000
240 Observations 1757
200 Mean 555.2181
160 Median 500.0000
Maximum 3000.000
120 Minimum 26.66667
20 Std. Dev. 331.8192
Skewness 1.981306
40 I Kurtosis 10.68794
0 . T J B 5476.470
1200 1600 2000 2400 2800 arque-bera '
Probability 0.000000

pannmaels (nn) = 555.21 (mean) ;
500 (median)
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parnant1aen (nn.) vesnuasns 1 ullas= 3,254.7

(mean) 2,400 (median)
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Series: OUTPUT_KG_GRAIN
Sample 1 3000

Observations 2278
Mean 3254.728
Median 2400.000

Maximum 28000.00
Minimum 50.00000

Std. Dev. 2894.642
Skewness 2.399743
Kurtosis 11.95340

Jarque-Bera  9795.252
Probability 0.000000
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Series: PLANT_AREA_RA|

Sample 1 3000

Observations 1964

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera

Probability

6.995825
5.000000
76.00000
0.500000
5.767294
2.799260
20.81732

28543.49
0.000000




s1dnlaen Tuiudianin (1 de nn.)= 9.62

(mean) ; 9.00 (median)

280
Series: PRICE_PADDY_BAHT KG_GRAI

240 Sample 1 3000
Observations 1037

200

160 Mean 9.626230
Median 9.000000

120 Maximum 35.00000
Minimum 1.000000

80 Std. Dev. 3.359565
Skewness 2.285400

40 I Kurtosis 14.06868

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 | Jarque-Bera  6136.415

Probability 0.000000
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goaviet1laen (nn)= 2,974 (mean) ; 2,000 (median)
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Series: RAW_PADDY_SALE_KG_GRAIN
Sample 1 3000

Observations 1343

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera
Probability

2974.585
2000.000
23000.00
1.000000
3198.656
2.152914
9.659846

3519.427
0.000000
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Value Count Percent
1=yl - laifanmegu 1591 63.01
2=GAP 146 5.78
3=INERIRUNTE 748
4=inwpsduyd, sty - iflunegou 21 0.83
5=inmmnsauviat, GAP 19 0.75
2525 100

Count

1591
1737
2485
2506
2525
2525

Percent

Cumulative Cumulative

63.01
68.79
98.42
99.25
100
100



. Cumulative Cumulative

Value Count Percent Count Percent
0="lil¥ 494 80.33 494 80.33
1=1% 121 19.67 615 100.00
Total 615 100.00 615 100.00

1% uviuLaInse 1y
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Cumulative Cumulative
Value Count Percent Count Percent
1=lalldie 148 6.23 148 6.23
2=1]eiAd 1450 61 1598 67.23

3=1le/@uyiael 665 27.98 2263 95.2

4={leipd, {le
Auyizel 114 4.8 2377 100
Total 2377 100 2377 100
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S1ans s ununas (nn aels)= 14.12

(mean); 12.0 (median)
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Series: USE_SEED_KG_RAI_GRAIN

Sample 1 3000

Observations 1950

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera
Probability

14.12128
12.00000
110.0000
1.000000
10.89744
3.376933
23.30656

37210.14
0.000000
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Cumulative Cumulative

Value Count Percent Count Percent

1=n3 s 1011 48.96 1011 48.96
2=y 265 12.83 1276 61.79
3=wleu 88 4.26 1364 66.05
4=1Inan 668 32.35 2032 98.4
5=1nAn, uleu 2 0.1 2034 98.5
6=11NA1, NI 17 0.82 2051 99.32
7=1Tnsn, winurinmy 12 0.58 2063 99.9
8:‘Vi'ﬂ’1u19i’1l§134, wTeu 2 0.1 2065 100

Total 2065 100 2065 100



Cumulative |Cumulative
Count Percent |Count Percent
1=919ABNNZA 105 182 8.13 182 8.13
2=n115 10 0.45 192 8.57
3=n16 1429  63.79 1621 72.37
4=n22 65 2.9 1686 75.27
s=nu6ue 44  1.96 1730 77.23
6=5ydIu 19 0.85 1749 78.08
7=1159 106 4.73 1855 82.81
8=n112 21 0.94 1876 83.75
10=wilenvunsane 1 0.04 1877 83.79
1M=1ileamiu 16 0.71 1893 84.51
12=\milemuasane 4 0.18 1897 84.69
13=1milengns 2 0.09 1899 84.78
14=drafhudies 19  0.85 1918 85.63
15=u13817lne 4 0.18 1922 85.8
17=va110A" 43 1.92 1965 87.72
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19=dutlmaq1
20=HLALAY
21=Wweylan2
22=1lusU1
23=naunla2
24z§ﬂng
25=8UAY
26=n110
27=CP888
28=T19 AN UL
29="s 711163
33=HrAUA

34=1FEILAY

Count

157

9

31

16

10

21

10
2240

Percent

7.01

0.4
0.22
0.04
1.38
0.22
0.71
0.09
0.45
0.04
0.31
0.94
0.45

100

2122
2131
2136
2137
2168
2173
2189
2191
2201
2202
2209
2230
2240
2240

Cumulative Cumulative
Percent

94.73
95.13
95.36
95.4
96.79
97.01
97.72
97.81
98.26
98.3
98.62
99.55
100
100
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500
Series: TOTAL_COST_BAHT KG

Sample 1 3000
Observations 1383

300 Mean 7.463138
Median 6.300000
Maximum 42.05714
200 -
Minimum 0.218182
Std. Dev. 5.014529
100 Skewness 2.179075
I I Kurtosis 10.25321
0 | RS
0 5 10 15 20 25

30 35 40 Jarque-Bera  4126.098
Probability 0.000000

400

9 Aa 9 A I
aunumskHaniudaen (v ae nn) =

7.46 (mean) ; 6.3 (median)
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Seed_cost_cr Seed_cost_Ip
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Plough _baht cost cr Plough _baht cost Ip
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transplant_cost_cr transplant_cost_Ip
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Broadcast_cost_cr Broadcast_cost_Ip
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Ferilizer_Or_cost_cr Ferilizer_Or_cost_Ip
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Chemi_Fertilizer cost_cr Chemi_Fer cost_lIp
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Harvest_cost_cr Harvest_cost_Ip
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Dependent Variable: YIELD KG RAI GRAIN

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 03/13/23 Time: 17:31

Sample: 2 2828

Included observations: 448

Convergence achieved after 93 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.

C 711.8040 27.71453 25.68342 0.0000
VARIETY_GRAIN 1.328281 1.235388 1.075193 0.2829
PLANT_AREA RAI -27.37545 0.899538  -30.43278 0.0000
TOTAL_COST_BAHT_KG -20.10044 1.876105 -10.71392 0.0000
RAW_PADDY_SALE_KG_GRAIN 0.049496 0.005886 8.408815 0.0000
OWN_CONSUMPTION_KG_GRAIN 0.059381 0.007646 7.766272 0.0000
AR(2) 0.351436 0.032553 10.79587 0.0000

SIGMASQ 36504.05 1634.043 22.33971 0.0000

R-squared 0.522211 Mean dependent var 616.9691
Adjusted R-squared 0.514610 S.D. dependent var 276.7183
S.E. of regression 192.7894  Akaike info criterion 13.45280
Sum squared resid 16353814 Schwarz criterion 13.52610
Log likelihood -3005.426 Hannan-Quinn criter. 13.48169
F-statistic 68.70132 Durbin-Watson stat 1.129126
Prob(F-statistic) 0.000000




Dependent Variable: YIELD KG RAI GRAIN
Method: Dynamic Least Squares (DOLS)

Date: 03/13/23 Time: 17:14
Sample (adjusted): 4 2587

Included observations: 138 after adjustments
Cointegrating equation deterministics: C @ TREND PRICE PADDY BAH

T_KG_GRAIN

Fixed leads and lags specification (lead=1, lag=1)

Long-run variance estimate (Bartlett kernel, Newey-West fixed bandwidth

= 5.0000)

Variable

Coefficient

Std. Error

t-Statistic

Prob.

FERTILIZER 1 USE_KG_RAI
PLANT_METHOD_GRAIN
TOTAL_COST_BAHT_KG

USE_SEED_KG_RAI_GRAIN

VARIETY_GRAIN
C
@TREND
PRICE_PADDY_BAHT_KG_GRAIN

-1.039053
41.30491
-43.04530
0.569271
4.630732
1055.081
-0.051938
-25.13792

0.581454
18.52518
7.565715
4.367003
3.251575
131.0675
0.029356
11.25591

-1.786990
2.229663
-5.689521
0.130357
1.424150
8.049904
-1.769278
-2.233309

0.0766
0.0277
0.0000
0.8965
0.1571
0.0000
0.0795
0.0275

R-squared
Adjusted R-squared
S.E. of regression
Long-run variance

0.613192
0.539194
131.5093
22318.34

Mean dependent var
S.D. dependent var
Sum squared resid

713.0637
193.7302
1988891.
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Dependent Variable: YIELD KG RAI GRAIN

Method: Generalized Method of Moments

Date: 03/14/23 Time: 08:27

Sample (adjusted): 6 2318

Included observations: 65 after adjustments

Sequential 1-step weighting matrix & coefficient iteration

Estimation weighting matrix: HAC (Bartlett kernel, Newey-West fixed
bandwidth = 4.0000)

Standard errors & covariance computed using estimation weighting matrix

Convergence achieved after 14 iterations

Instrument specification: STANDARD FIELD GRAIN
FERTILIZER 1 USE KG RAIFERTILIZER 2 USE KG RAI
FERTILIZER_3 USE KG_ RAI USE SEED_ KG RAI _GRAIN
DUCKWEED GRAIN DRAIN GRAIN OWN CONSUMPTION KG G
RAIND CRD LP D NP D UD PRICE PADDY BAHT KG GRAIN

Constant added to instrument list

Lagged dependent variable & regressors added to instrument list

Variable Coefficient Std. Error t-Statistic

Prob.

8.029635

C
VARIETY__GRAIN
PLANT_AREA RAI
TOTAL_COST_BAHT__RAI
RAW_PADDY_SALE_ KG_GRAIN
AR(1)

473.4610
16.06599
-36.78334
0.059449
0.056183
0.136286

58.96420
2.467223
2.242298
0.020420
0.005329
0.054793

6.511773
-16.40431
2.911372
10.54298
2.487295

0.0000
0.0000
0.0000
0.0051
0.0000
0.0157

0.810242 Mean dependent var
0.794161 S.D. dependent var
S.E. of regression 72.86123 Sum squared resid
Durbin-Watson stat 1.589466 J-statistic

Instrument rank 17 Prob(J-statistic)

R-squared
Adjusted R-squared

694.2338
160.5953
313216.8
9.900591
0.539351

Inverted AR Roots
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Figure 2: World Rice Production and Exports (million tonnes)
Production sl Exports
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Source; US. Department of Agriculture (USDA)
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Figure 1: World Rice Market (2020/21)

Producers Consumers Exporters Importers
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Source: US. Department of Agriculture (USDA)
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2015 201 2017 2018 2019 2020
WYvhite rice 4. .87 467 4 .83 5.72 3.31 2.24
FParboiled Rice 2.32 215 3.38 2.8 2.23 1.45
Tasmine rice 1.39 1.54 1.61 1.25 1.1 1.19
Broken rice 1.04 1.32 1.55 1. 19 Q.77 0.59
Glutinowus rice 0.12 0. 16 0.21 0.18 0. 09 0. 14
Brown rice & other 0.0 0.0 0.0 .09 0. 06 0. 12

Thailand Rice export volume (NT)
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AN5197 1AL E R lUARIALAN ﬂﬂﬂﬂ’l‘é{ A9 AD AU

D 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
564 491 392 391 341 358 429 424 543 524 415

501 308 345 339 323 375 390 438 433 365

215 227 270 253 266 265

953 1,138 1,161 982 766 732 1,130 1,120 1,131 930 788

ANNNUNDN

NZR 558 381 377 372 361 438 462 532 474 404

d12aan

PGHEER 508 421 395 288 286 482 470 441 357

UIN/ARARS
#52 31.5 30.7 33 33 36 35.8 32 33 30.5 30 37
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3/

Figure 5 : Thailand Rice Supply Chain (2020/21)
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1 kilo of paddy guantities on average 065 kilos of milled rice (source: Cooperative Promotion Departrment)
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2015
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2015
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12,432

13,049

2016
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12,218
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2016
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10,357

2017
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2017
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10,255

2018
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15,417

2019
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Gross income 36,603.6 baht (mean

27,100 baht (median

Gross Income of Paddy Farmers Baht per season
(Output_kg x Price_paddy_baht)

200
Series: GROSS_INCOME
Sample 1 3000
160 Observations 914
120 Mean 36603.65
Median 27100.00
Maximum 280000.0
80 Minimum 650.0000
Std. Dev. 33069.70
40 Skewness 2.233970
Kurtosis 10.88462
0 o Py Jarque-Bera  3127.775
0 40000 80000 120000 160000 200000 240000 280000
Probability 0.000000
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Total Cost of Production
Paddy per season, Baht

400 Total Cost of Prodution of Paddy per season in Baht
Series: TOTAL_COST_BAHT
350 Sample 1 3000
300 Observations 1249
250 Mean 23892.12
Median 16650.00
200 Maximum 339456.0
150 Minimum 196.3636
Std. Dev. 26692.17
100 Skewness 4.773473
50 Kurtosis 41.82550
0 Jarque-Bera  83191.90
0 50000 100000 150000 200000 250000 300000 Probability 0.000000




Share of Cost out of Gross Income x100 %
=56.10 % (mean) ; 57.73 % (median)

Share of Cost = Total Cost / Gross Income x100

32
Series: SHARE_COST
28 Sample 1 3000 IF SHARE_COST<1
24 Observations 458
20 Mean 0.561033
16 Median 0.577350
Maximum 0.985185
12 Minimum 0.041667
3 Std. Dev. 0.218452
Skewness -0.525654
4 III I I II I IIII Kurtosis 2.880688
, Iy i n

0.125 0.250 0.375 0.500 0.625 0.750 0.875 1.000 | Jarque-Bera  21.36346
Probability 0.000023
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Own Consumption by Farmers Households = 1,334.4 kg (mean);

1,000 kg (median)
120
Series: OWN_CONSUMPTION_KG_GRAIN
100 Sample 1 3000 IF SHARE_COST<1
Observations 380
80
Mean 1334.439
Median 1000.000
60 Maximum 7000.000
Minimum 5.000000
40 Std. Dev. 1052.868
Skewness 2.636713
20 I Kurtosis 12.29330
.I I _ ——-. — -— ——. - - Jarque-Bera 1807.764
1000 2000 3000 4000 5000 6000 7000 Probability 0.000000
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Own_consumption_kg grain_cr OWN_CONSUMPTION_KG_GRAIN_LP

80

75 60

Frequency
Frequency

50 40
2

2
0 -. II.I-I_I = I o Ll ‘IIIIIII._II.-_ | - ]
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40
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Country |Paddy rice |Paddy |Paddy rice|Rice Rice Cost |Rice By- |Total cost |Reference
cost Yield cost Yield (THB/MT) | product |Rice miller
(THB/Rai) |(Kg/Rai) | (THB/Kg) | (Kg/Rai) (THB/MT) [ (THB/MT)
Thailand 361 wiradnanauntna 2021
4,606 600 7.7 13,280 1,940 11,340
India 864 520 CCPC, Centre for Agriculture and Rural
5,891 6.8 11,620 1,626 9,994 Development Studies (CARDS) 2022
Vietham 960 578 USDA 2022, Palgrave Macmillan 2020
5,582 5.8 9,652 1,351 8,301
China 675 USDA 2022, Lilting Gao, Qianhai Gao and
9,540 1,120 8.5 14,140 1,979 12,161 Marcin Lorenz 2022
Pakistan 357 USDA 2022, Shoaib Ahmed Wagen et al
3,954 592 6.7 11,087 1,552 9,535 2016
United 841 USDA 2022, University of California
State 8,678 1,396 6.2 10,319 1,482 8,837| Agriculture and Natural Resource 2021

USDA 2022 https://ipad.fas.usda.gov/countrysummary/Default.aspx?id=VM&crop=Rice



11w Premium rice (TH Jasmine , IN Basmati, PK Basmati)

Paddy rice

cost
Country (THB/Rai)
Thailand 4,606
m 5,891

Vietham 5,582

N/A

m 3,954

N/A

Paddy

Yield

(Kg/Rai)
400

512

750
N/A

384
N/A

Paddy rice
cost
(THB/Kg)

11.5
11.5

7.4
N/A

10.3

Rice

Yield

(Kg/Rai)
241

308

452
N/A

231

Rice Cost
(THB/MT)

19,090

19,100

12,355
N/A

17,093
N/A

Rice By-

product

(THB/MT)
1,940

1,626

1,351
N/A

1,351
N/A

USDA 2022 https://ipad.fas.usda.gov/countrysummary/Default.aspx?id=VM&crop=Rice

3/28/2023

Total cost
Rice miller
(THB/MT)

17,150
17,474

11,004
N/A

15,742
N/A

49



Global Competitiveness in Rice Exports (2020)

Market
share (%)

40

35 India
RCA : 195
30 Mkt share : 31.3%

Size : USD7,980 mn
25

Pakist
2o Thailand e N
15 RCA : 108 Mkt share : 82%
Mkt share : 145% o SN AT i
Size : USD2,101T mn

Size : USD3,689 mn

Vietnam 0
US.A Myanmar

Cambodia . Uruguay
China Paraguay O

9

RCA
80 index

Note : Bubble size refers export value (Million USD.),
Source: Trademap, Krungsri Research
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3. N9l unuwas (Azolla) Tuudasnisnam
d1qiaan aunsnannisUasanng Hmu la
waz lWunismavauessiaulauny BCG
(green economy)

1.1 dagilsssurasnisdaasy luaunay
Aa11170 Uszensiviailszina

1.2 debifunuddndn nsvindanAsiiae
annnisudasnandna (Circular
economy) {yaAn neLAsEia Wile

URLAUR LU

1 ulguedUgIunIouan WALAY LAY 1
LAULASLNG AANNGEAUNTEAN LAY A6
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2 mnnsrnearieaas Circular

Economy nnawnums Waamngeanyleng
NAR LAZNIe A InEmINg
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M5IATIZH NANOULUNUNINGIAN InMsaanslasemesseunszan Tuulasuin?
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UETHWHLILLAY

H A EF LWLWAYS

e & HAFA AN R ann1sUdas GHG ATSUaULATRRA
e Tuuadaa (Au) Huil (1) (filandu) :wuuﬂ:a () (AunAduau) (um) e
a4 162 306.11 918,330,000 32,141,550.00 123.97 117,589.86

Vi Ea58 45 163.5 450, 500,00 17,167, 500,00 G622 62, 807.30
'qt?l'ﬁﬁ"lﬁ 1 4463 1,389,000.00 48,615,000, 00 187.52 177,857.98
UASHUL 129 a465 1,395,000,00 48,825,000.00 188.33 178,626.26
T 402 1,397.61 4,192 830,00 146,749, 050,00 566.03 536,881.40

= *dm yawn Passport Farmner 3

O SEUWULAIAR LU 35 Ui TiLen Sl
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Tag A3 f3 YUNDI AINY

Location Treatment i GlGR !

HanSSauRE S Shusadates o Sansh o ifee 9. AZOLAR 3,04 1130.77 123.51 0.22 0.13 0 0.0021981 3.52 21.98 141

uATN (Sz82RAVTRY)

wansIauia fuf Srufainaies n Ymnit o.ifles 9. NO AZOLAR 34 195.97 174.15 0.08 0 0 0.0030993 4.96 30.99

uATNL (S382RVTDY)

KaMTinuia Hufl @ thuden oifles 2.811hs (szuzde AZOLAR 4.02 327.23 5.61 0.1 0.01 0 9.984E-05 0.16 1.00 16.32

D)

KaMTinuRa Hufl @ thuden oifles 2.81hs (szuzde NO AZOLAR 341 175.7 91.56 0.02 0.08 0 0.0016295 2.61 16.29

Vio9)

KaMTIARa Hufl @ thude 8 uslane 9.18seme (swey AZOLAR 3.01 211.09 86.11 0.13 0.01 0 0.0015325 2.45 15.32 1.95

i)

e S s aeler ke e NO AZOILAR 3.18 111 167.77 0.12 0 0 0.0029858 4.78 29.86

o)

nansauRe muf . aZenen 2.90351 syprdanay AZOLAR 3.31 181.25 4.47 0.21 0.17 0.1 7.955E-05 0.13 0.80 5.43

namsTaufa iuil o.a519neu 3.905571 svevdaes  NO AZOLAR 3.76 126.32 24.29 0.24 0.01 0 0.0004323 0.69 4.32

mean AZOLAR 3.345 477.585 54.925 0.165 0.08 0.025 0.0009775 1.56 9.77 6.28
NO AZOLAR 3.4375 152.2475 114.4425 0.115 0.0225 0 0.0020367 3.26 20.37
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