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A study on the price effects of energy price increases on agricultural produce
using international multi-regional input-output analyses

Tatsuki Ueda* and Yoji Kunimitsu (Institute for Rural Engineering, NARO)

Abstract

This study examines the impacts of price increases in energy and mineral resources on prices
of agricultural produce using an international multi-regional input-output table, which is
compiled from the GTAP (Global Trade Analysis Project) 9 database. The table is of an “Isard”
type and divided into 14 regions and 57 interindustry sectors. The results revealed: (1) Inter-
regional linkages are relatively strong between the wheat sector in a region and energy sectors
in the adjacent regions (in addition to Middle East). (2) Strongest linkages are observed
between the world oil sector and specific sub-sectors (wheat, fiber crops, fishing) and regions
(Russia, East Asia, USA) among agricultural sectors in the world. Those sub-sectors and
regions are deemed to undertake relatively large-scale and/or more mechanized production,
which may consume more fossil fuels.

JEL classifications: C67, F14, Q11, Q31, Q41
Keywords: International Multi-regional Input-Output analysis, Energy, Mineral resources,
Agriculture
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® 1 RESMOBE

1 | Paddy rice 29 | Leather products
2 | Wheat 30 | Wood products
Paper products,
3 | Cereal grains nec 31 | publishing
Vegetables, fruit,
4 | nuts 32 | Petroleum, coal products
Chemical, rubber, plastic
5 | Oil seeds 33 | prods
Sugar cane, sugar
6 | beet 34 | Mineral products nec
7 | Plant-based fibers 35 | Ferrous metals
8 | Crops nec 36 | Metals nec
Cattle, sheep, goats,
9 | horses 37 | Metal products
10 | Animal products nec 38 | Motor vehicles and parts
11 | Raw milk 39 | Transport equipment nec
Wool, silk-worm
12 | cocoons 40 | Electronic equipment
Machinery and
13 | Forestry 41 | equipment nec
14 | Fishing 42 | Manufactures nec
15 | Coal 43 | Electricity
Gas manufacture,
16 | Qil 44 | distribution
17 | Gas 45 | Water
18 | Minerals nec 46 | Construction
Meat: cattle, sheep,
19 | goats, horse 47 | Trade
20 | Meat products nec 48 | Transport nec
Vegetable oils and
21 | fats 49 | Sea transport
22 | Dairy products 50 | Air transport
23 | Processed rice 51 | Communication
24 | Sugar 52 | Financial services nec
25 | Food products nec 53 | Insurance
Beverages and
26 | tobacco products 54 | Business services nec
Recreation and other
27 | Textiles 55 | services
PubAdmin, Defense,
28 | Wearing apparel 56 | Health, Education
57 | Dwellings
=2 MRS OHE
No W& P MR DR
1 | Oceania Australia, New Zealand etc.
2 | China
3 | Japan
4 | East Asia East Asia (excl. China, Japan)
5 | SE Asia Southeast Asia
6 | South Asia | South Asia
7 | USA United States of America
8 | N America | North America (excl. USA)
9 | L America | Latin America
10 | EU 28 European Union 28
11 | ME_NA Middle East and North Africa
12 | SS Africa Sub-Saharan Africa
13 | Russia
Rest of Europe, former Soviet Union
14 | RowW (excl. Russia) etc.
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R 3 BIRAE EEIE &/ 32 A dthist 0D ] OD 4% 5 K OD b 5 4R B

(a) Coal regions
< = < 3 8 8 < 8 «
Wheat = g s 2 2 < < 5 5 Q z E % 2
regions 3 S g iz w 5 3 g 5 o w' < ; g um
© u @ 3 z _ = 2
Oceania 0.257 0.036 0.000 0.002 0.015 0.001 0.009 0.002 0.001 0.005 0.000 0.002 0.005 0.003 0.34
China 0.061 "0'547] 0.000 < 0.043 [ 0112 0.001 0.013 0.009 0.003 0.003 0.000 | 0015 0.024 0.004 184
Japan 0.204 0.053 0.003 0.003 0.078 0.001 0.024 0.021 0.003 0.005 0.000 0.004 0.034 0.004 0.44

EastAsia | 0.223 0.132 0.000 | 0.044 | 0.221 0.002 0.33 0.036 0.04 0.004 0.001 0016 0.061 0.006 0.78
SE Asia 0.030 0.056 0.000 0.002 0079 0004 0011 0003 0002 0.03 0.000 0.06 0.005 0.003 0.20
South Asia  [4:208" 0.076 0.000 0.004 [[0.542 Wi4450 0.053 0.012 0.004 0.008 0.003 [0:228" 0.022 0.012 3.61 |Legends

USA 0.011 0.032 0000 0.001 0.009 0.002 [ 0.259| 0.006 0012 0.06 0.000 0.005 0.007 0.006 0.36
N America | 0.022 0.027 0.000 0.001 0.08 0.001 0.077 0.098 0.015 0.007 0.000 0.009 0.007 0.006 0.28 [WN > 1

L America | 0.017 0.022 0.000 0.001 0.006 0.001 0.028 0.006 0.027 0.05 0.000 0.003 0.007 0.004 0.13 >05
EU 28 0.021 0025 0000 0001 0012 0001 0.034 0.005 0.019 F0:433" 0.000 0.012 0.037 0.022 0.32 >0.1
ME_NA 0.018 0.017 0.000 0.001 0.010 0.003 0031 0.009 0013 0009 0019 0010 0016 0.014 0.17 >0.05
SS Africa | 0024 0.046 0.000 0.002 0.013 0.006 0019 0.002 0.004 0011 0.001 |0.308 0.008 0.006 0.45 >0.01
Russia 0.004 0.013 0.000 0.001 0.03 0.000 0028 0.001 0001 0.005 0.000 0.001 [0.261" 0.042 0.36 >0.005
RoW 0.011 0.032 0.000 0.001 0.009 0.001 0.037 0.002 0006 0.029 0.000 0.007  0.055 0678 0.87 >0.001

Wt. average 022 028 000 001 011 023 005 001 001 003 000 005 0.03 0.05

(b) Oil regions

< st < g .§ g < S
Wheat = g S P % < < S = Q = = < >
regions 8 5 g g 5 5 3 g & 3 w < E g m
° a2 g z 4 = 3
Oceania 0.824 0.051 0.001 | 0.102 0.581 0.005 0.058 0.030 0.035 0.020 3.01
China 0.030 [1:355" 0.000 0.015 0.089 0.004 0.038 0.037 | 0.168 0.010 4.35
Japan 0.037 0.058 0.011 0.014 0.193 0.013 0.067 0.036 0.049 0.017 4.39
East Asia 0.071 0.279 0.001 0.041 0.443 0.054 0.136 0.098 0.107 0.020 6.25
SE Asia 0.011 459
South Asia 0.021 9.87 |Legends
USA 0.044 8.52
N America 0.063 6.43 [ > 1
L America 0.028 3.72 >05
EU 28 0.538 4.63 >0.1
ME_NA 0.006 0.018 0.000 0.003 0.021 0.037 0.134 0.066 0.088 0.054 5.25 >0.05
SS Africa 0.010 0.056 0.000 0.005 0.043 0.037 0.186 0.089 0.137 0.057 3.64 >0.01
Russia 0.001 0.018 0.000 0.001 0.006 0.001 0.011 0.007 0.018 0.015 4.84 > 0.005
RowW 0.004 0.032 0.000 0.002 0.017 0.006 0.080 0.044 0.366 0.095 4.32 >0.001
wt. average 005 026 000 002 008 022 040 032 036 013 249 049 062 042
(© Gas regions
< © < % g S < 3
Wheat = g s < 7} < < 5 5 X Z £ = =
regions 8 S g B j £ g Z g > o< 2 S sum
o S n 3 > 3 u = 3 x
Oceania 0.244 0.000 0.000 0.002 0.058 0.002 0.005 0.007 0.003 0.006 0.041 0.004 0.009 0.019 0.40
China 0.007 0.011 0.000 0.002 0.026 0.001 0.004 0.006 0.005 0.003 0.060 0.004 0.023 ' 0.108 0.26
Japan 0.065 0.001 0.000 0.026 0.135 0.002 0.007 0.008 0.007 0.007 ' 0.181 0.012 0.032 0.023 0.51

East Asia 0.021 0.001 0.000 ' 0.023 0.196 0.002 0.009 0.013 0.021 0.003 [ 0.348 0.023 0.026 0.022 0.71
SE Asia 0.012 0.000 0.000 0.002 10.248 0.005 0.006 0.009 0.006 0.003 0.065 0.004 0.012 0.016 0.39
South Asia | 0.011 0.001 0.000 0.002 0.035 "0.948° 0.017 0.008 0.025 0.009 [ 0.734 0.071 0.031 0.036 1.93 |Legends

USA 0.003 0.000 0.000 0.001 0.010 0.003 | 0.150 0.151 0.020 0.007 ' 0.058 0.028 0.021 0.024 0.47

N America | 0.004 0.000 0.000 0.001 0.013 0.002 | 0.182 0.521 0.018 0.008 0.071 0.033 0.018 0.028 0.90 [N > 1

L America | 0.002 0.000 0.000 0.001 0.006 0.002 0.014 0.020 10.101 0.005 0.042 0.008 0.022 0.018 0.24 >05
EU 28 0.003 0.000 0.000 0.001 0.008 0.002 0.008 0.010 0.008 0.081 0.135 0.024 0.074 0.149 0.50 >0.1
ME NA 0.004 0.000 0.000 0.000 0.008 0.004 0.006 0.009 0.006 0.008 [0.898 0.004 0.033 0.034 1.01 >0.05
SS Africa 0.004 0.000 0.000 0.001 0.012 0.011 0.010 0.012 0.005 0.011 0.091 "0.124 0.022 0.029 0.33 >0.01
Russia 0002 0000 0000 0000 0.002 0001 0001 0.001 0001 0005 0.015 0.002 [$:2031 0.022 1.26 >0.005
Row 0.002 0.000 0.000 0.001 0.006 0.002 0.005 0.007 0.005 0.039 0.073 0.008 0.192 0.974 131 >0.001

wt. average 001 000 000 000 002 015 003 004 002 002 031 002 009 012
(d) Other minerals regions

= I g 8 L <« 8 4
Wheat = e s < 7] < < 5 5 & Z = % =
regions 3 5 g 3 E E = g g 2 w' < 5 g um

- >

o] S o 3 IO w5 g =
Oceania 0.283 0.052 0.002 0.004 0.018 0.004 0.012 0.012 0.031 0.019 0.012 0.008 0.003 0.007 0.47
China 0.228 0.977 | 0.004 0.018 0.051 0.042 0.017 0.030 0.177 0.023 0.035 0.054 0.017 0.023 1.70
Japan 0.112 0.063 0.080 0.006 0.023 0.007 0.016 0.014 0.089 0.018 0.010 0.014 0.005 0.008 0.47

East Asia 0.084 0.062 0.006 ' 0275 0.017 0.008 0.021 0.014 0.050 0.014 0.011 0.011 0.005 0.006 0.58
SE Asia 0.146 0.109 0.013 0.013 0209 0.026 0.031 0.031 ' 0.228 0.058 0.103 0.052 0.010 0.009 1.04
South Asia | 0.174 0.101 0.002 0.007 0.038 [ 0.452 0.013 0.016 0.076 0.132 0.081 0.028 0.016 0.028 1.16 {Legends

USA 0.030 0058 0.02 0.004 0009 0.005 [0.700' 0.047 0.065 0023 0014 0021 0.005 0.009 0.99
N America | 0.031 0051 0.01 0004 0008 0.004 0084 0443 0062 0025 0011 0012 0.005 0.009 0.75 [N > 1

L America | 0.016 0.037 0.001 0002 0005 0004 0022 0015 0382 0017 0010 0.006 0.004 0.006 0.53 >05
EU 28 0031 0051 0002 0.004 0012 0009 0020 0035 0096 0318 0034 0047 0025 0.034 0.72 >0.1
ME NA 0015 0.027 0001 0002 0.005 0006 0.011 0.007 0027 0031 0118 0.007 0.007 0.011 0.28 >0.05
SS Africa | 0.030 0.069 0.001 0.004 0009 0011 0026 0011 0039 0050 0.024 "0.02 0.006 0.009 0.39 >0.01
Russia 0.010 0.022 0000 0.002 0.003 0002 0.003 0004 0012 0.016 0.004 0.005 [0.105@ 0.013 0.20 >0.005
RoW 0.036 0.071 0.02 0.007 0.022 0.007 0.015 0.026 0.075 0401 0.027 0.039 0.029 | 0.307 0.7 >0.001

wtaverage 009 021 000 00l 002 008 008 004 010 010 005 003 002 004
TE) Bfifi X, REUTR34% HUs O E IR 23 100% B A7 L7258 0, FAANTR 4 s D /N Alidk O L5735 (%) 2777,




* 4 Hihig - REMKERDBRNREESE
Unit: million USD
0 =] - » » Qo T
. g L. 8 ¢ 8 _8 3 5 &5 E. £ ZF 2 @
= I 3 o o = = @ 5 =
Agric. > 2 8 € § 5. & S 9o 88 g = 8 = sum
regions 3 s 5 = = @2 g e 2% gs 2 3 S =
& 5 § ° 8 & 38 Ess§ & 5 7
Oceania 268 7,909 2,797 12,424 1969 1250 3,238 4,667 15436 5191 13837 4,724 8773 4575 87,058
China 83,862 35,898 61,439 282,035 32,201 8,048 17,428 5749 64277 274,294 19,362 12543 61,379 110,346| 1,068,861
Japan 19,846 430 148 31,740 346 621 73 21,040 5946 15460 8,209 825 6,001 19,098 129,783
East Asia 9,121 352 407 20,129 711 195 78 5480 5643 17,205 2,446 725 1780 9,354| 73,626
SE Asia 59,333 23 9415 64,833 34,076 5924 612 34,232 11,513 39,978 802 377 21,368 47,628| 330,114
South Asia | 48,332 35155 14,842 110,356 34,537 19,495 26,494 78,807 24,176 27,405 81,984 6270 24,702 6| 532,561
USA 2,419 20,609 73320 70436 37,475 3,198 10,352 18,819 50,150 55415 38,943 55 23497 8,248 412,936
N America 69 8580 10,148 21,953 9,587 3,021 1547 7,840 7,808 16,607 9,454 61 18,550 5,906 121,131
L America | 11,438 10,670 35631 55431 58,889 37,259 7,350 79,863 54,122 54,029 32,835 8,155 21,859 20,145 487,676
EU 28 1,285 40,077 36529 87,203 22371 5541 1,278 85025 46,439 88,195 71,898 632 53,023 30,368| 569,864
ME_NA 8,002 34,295 21461 125409 6,892 4,445 12,469 5726 20,106 27,989 32,121 5940 5109 11,839| 321,803
SS Africa | 17,913 3,084 49,366 125993 23,741 4,506 5982 29,701 23,702 15720 6,402 1,300 19,543 18,546 345499
Russia 597 9,064 4,328 29,951 2,968 1561 42 111 5583 15,392 12483 802 14,326 5514| 102,722
Row 977 11,740 10,122 33,866 4591 1889 3,558 4,788 13,380 14,680 15249 3,846 6,829 13769| 139,284
sum 263,462 217,886 329,953 1,071,759 270,354 96,953 90,501 381,848 348,281 667,560 346,025 46,255 286,739 305,342
=5 £HROFEHEELRENEEMKERDBERICRITTERIE
@ 2 él - 4 2 oda E o ~
2 = o 8 - 3 @ = £ . = = P B
Agric. S § g £, 3% 538 & S 22t E @ g g weighted
Regions 3 s 5 85 2 32 E T o5 35 = S 5 2  average
=3 <= =) 5] I < E=] 9 £ [ s - b
‘6’ D o o < D >
> (&)
Oceania 404 301 472 273 274 324 806 131 336 304 289 591 589 591 3.77
China 227 435 338 235 230 293 534 160 119 189 156 213 209 355 2.42
Japan 302 439 411 380 456 433 384 455 328 304 267 237 207 931 435
East Asia 397 | 625 399 560 292 477 749 986 227 342 287 269 283 5.60
SE Asia 232 459 219 254 230 477 342 271 122 244 246 448 304 634 3.05
SouthAsia | 364 | 987 631 231 463 415 442 425 306 199 119 390 216 649 3.51 |Legends
USA 841 852 648 424 375 317 413 370 498 521 535 517 170 996 5.04
N America | 429 643 661 360 559 4451159 372 399 322 348 485 399 | 987 4.67 >10
LAmerica | 316 372 348 246 39 322 503 326 249 278 278 498 357 346 3.18 >8
EU 28 236 463 455 175 584 408 218 407 337 270 220 273 269 7.16 3.38 >6
ME NA 251 525 750 419 544 53111561 344 359 341 401 581 447 904 4.89 >4
SS Africa 049 364 105 088 071 271 210 136 163 206 228 641 272 1.89 1.29 >2
Russia 458 484 480 547 451 491 692 336 7.83 659 7.31 481 6.85 >1
RowW 421 432 509 392 453 544 337 301 320 337 318 477 254 427 3.82 >05
wt.average = 2.65 584 434 275 358 372 562 359 292 270 28l 427 322 547
) i, SR OFURMIRS SRR/ 100% LF-UizE&0, ROk CAEFESIND, RIEEOK ERKEE O
¥ EFR (%) 2T,
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