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ma BTWh ) SEIW | SEHIEN | SEIVEN | Vi mﬂ Ik | HIIEH | BINGh | HBIVELN | BV
1 0.013| —2.705! 0.134 0.636 0.115 1) —0010) 2.213) —0.110} —0.520 | —0.094
21 —1.065| —2.075| 2.747| —1.334| —2.129 2 0.203} 0.395| ~0.523 0.254 0.405
31 —0.530] —0.650| 0.379 0.471| —0.814 3 1.434 1.757| —1.023} —1.272 2.203
4 0.486) —1.930| —0.308| —0.228| —0.184 41 —0.793 3.150 0.503} 0.373| 0.301
5 0.420 1.646] —0.903 | —0.431 0.211 5| —0.387 ] —1.520 0.834 0.398| —0.194
6 0.066| 0.288] —0.657| 0.314| —0.402 6| —0.350| —1.515 3.450 | —1.650 2.117
7 0.209 0.128} 0.679| 0.390 0.248 71 —0.627| —0.657| —2.038 | —1.171| —0.743
8| —0.485| —0.169| —0.446 0.783| —0.229 8 2.212| 0.773| 2.033| —3.569 1.049
9 0.684 2.488| —0.203| —2.175 1.342 9| —0.160 | —0.583 0.047 0.510| —0.314
10 1.935| —0.500 | —0.451 0.129| —0.585 10 | —2.365 0.611 0.552 | —0.167| 0.716
11 0.469 1 2.005 3.277| —0.659| —2.397 11 | —0.070| —0.299 | —0.489 0.098] 0.358
12 1.217) 0.366| —0.013| —0.189| —0.616 12 | —3.464| —1.043 0.038| 0.541 1.757
13 1.636 1.763 | ~0.470| —0.671| —1.428 13 | —0.435| —0.468 0.125 0.1781 0.380
14 1.632 0.688 | —0.047 1 0.056| —1.038 14 | —2.078 | —0.876 0.060] —0.071 1.322
15 0.313 1.080 0.9731 0.413| —0.230 15| —0.353 | —1.218| —1.097 | —0.465 0.260
16 | —0.391 0.894 0.307{ 0.758} —1.050 16 1.007| —2.299| —0.789 | ~1.950 2.701
17 0.657 | —2.476 ] —1.104| —0.462 0.383 17 | —0.516 1.945 0.867| 0.363]| —0.300
18 | —0.403 | —0.092} 0.352 0.783 ] —0.592 18 1.147 0.262| —1.004| —2.230 1.686
19 | —0.778 | 0.641 0.387 1.804 | —0.877 19 0.7181 —0.592| —0.357 | —1.665 0.810
20 | —0.344] 0.012| —0.013 0.523 | —0.516 20 1.153 | —0.040 0.046 | —1.753 1.729
21 0.276 0.061 0.236] 0.477| 0.113 21| —2.798]| —0.622| —2.389| —4.826| —1.144
22 0.966| 0.118 0.288, 0.511} —0.368 22 | —3.234| ~0.396| —0.966 | —1.710 1.233
23 | —0.940| —0.032 0.735 1.415| 3.480 23 0.192 0.006 ] —0.150 | —0.289 | —~0.712
24 0.945 0.573 | —1.072 0.925 0.463 24 | —2.0081 —1.219 2.279 | —1.966| —0.984
25 | —3.147| —1.474 1.983} ~1.193 | —1.800 25 1.049 0.941 ) ~0.660 ] 0.398 0.600
26 | —0.561 0.852| —2.914 2.488 2.834 26 0.2291 —0.348 1,190+ —1.016 | —1.157
27 0.118 | —0.592| —0.089 0.833 | —0.487 27 | —0.420 2,100 0.316 | —2.954 1.730
28 | —0.112 —0.305| ~0.464 1.559 | —0.538 28 0.261 0.713 1.084 | —3.638 1.257
29 0.142 ) —0.434 0.350 | 0.803| —0.504 29 | —0.648 1.980 | —1.597 | —3.658 2.297
30 6.616| —1.153¢ 0.202| 0.017 0.737 30 | —1.371 2.566| —0.451¢ —0.038| —1.640
31 1.626 | —0.765| 0.327 0.222 0.571 311 —2.070) 0.974) —0.416| —0.282 | -0.727
32 2.0681 —~0.557 | —0.102 0.219| 0.152 32 | —1.987 0.535 0.098 | —0.210 | —0.145
33 0.853[ —0.226 | 2.354| —0.720 0.323 33 | —0.643 0.171| —1.775 0.544 | —0.243
34 0.604 | —0.283 1.293| 0.685 0.232 34 | —0.835| 0.390| —1.785| —0.946 | —0.320
35 | —2.989 | —0.593| 3.442| —1.155 2.906 35 0.407| 0.080| —0.469| 0.157 ] —0.396
36 | —1.009| ~3.112| —3.732 1.201 3.210 36 0.087| 0.270 0.324| —0.104| —0.278
37 0.580| —0.214 0.715] 0.113] 0.582 37 | —1.292 0.477 | —1.591| —0.253 | —1.296
38 | —0.147] 0.675 1.9351 2.070 2.872 38 0.102| —0.469| —1.345| —1.438 | —1.995
39 0.658 | —0.415| —0.067 | —1.449 | —2.486 39 | —0.496] 0.313 0.050 1.093 1.876
40 | —1.883; —1.248| —5.778 | —1.211| —0.712 40 0.306 0.205 0.939 0.196 | 0.102
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real BTN | SETINE | HSINGN | SEIVELR | VIR reox| BT BEIIME | SN | SBIVELN | 28V
1| ~—0.354; —0.070, 0.269 0.021| —0.188 51 0.114| —0.066 | ~0.256 | —0.172] —0.264
2 0.278 0.291 —0.197| —0.092| —0.026 52 0.339| 0.165 0.080| —0.035 0.274
3 —0.078 0.812 —0.269 0.004 0.172 53 0.073 0.203| —-0.131| —0.535 0.003
4 0.074 0.345) —0.119 0.153 0.196 54 0.344 0.107| —0.182 0.065] —0.203
5| —0.366 0.404 | —0.4%0| —0.319 0.227 55 0.381 0.076 | —0.201| —0.021| —0.161
6| —0.319 0.533| —0.122 0.398 0.166 56 | —0.203| 0.118| —0.094 0.192 0.239
71 —0.014 0.402| —0.323| —0.489 0.476 57 | —0.018| —~0.372 0.179| —0.354 0.081
8 0.168 0.340| —0.132 0.086 —0.203 58 0.047 | —0.294| —0.479| —0.196 0.099
9 | —0.554 0.225 0.065 0.154| —0.090 59 0.320| —0.388| —0.136| —0.044 | —0.215
10 | —0.203 0.437) —0.071 0.253| ~—0.274 60 0.173 | —0.228 0.005 0.475 0.073
11 —0.391 0.438| —0.022] —0.294 0.012 61 | —0.588| —0.441| 0.310] —0.266] —0.042
12 | —0.369 0.322| —0.152 0.131 0.480 62 0.548| —0.190| 0.308| —0.237] —0.271
13 0.018 0.258) —0.304| —0.147 | —0.170 63 0.417 | —0.328 | —0.144 0.133) —0.011
14 0.367 0.315} 0.124] —0.078} —0.135 64 | —0.132| —0.286 0.084 | —0.222{ —0.221
15| —0.103 | ~0.102| 0.166] 0.442 0.243 65 | —0.167| —0.313| —0.335 0.152| —0.143
16 0.334| —0.142} 0.214 0.328] —0.014 66 | —0.498| —0.463| —0.280| —0.208| 0.018
17 | —0.502 0.097} 0.114 0.024 | —0.036 67 0.193} —0.143| —0.070 | —0.193 | —0.277
18 0.437 | —0.147| 0.277| —0.037 —0.250 68 0.402 | ~0.394 0.007| —0.101 | —0.290
19 0.152| —0.2801 0.280) —0.019 0.099 69 0.025| —0.106| —0.037| —0.215| —0.221
20 | —0.727| —0.031 0.359 0.181 0.000 70 0.406 | —0.222 6.036| 0.189| 0.082
21 0.189 0.025] —0.047 0.324 | —0.005 71 0.038 1 ~0.337| —0.266| 0.271 0.505
22 ] —0.105 0.392 0,304 0.172 | —0.054 72 0.366 | —0.405| —0.153 0.238] 0.257
23 | —0.559 0.2321 0.435 0.065 | 0.249 73 0.243| —0.168 | —0.153 0.130| 0.142
24 1 —0.316| 0.355| 0.541 0.184 | —0.188 74 0.411| —0.044 | —0.156 | —0.161 0.080
25 | —0.345 0.427 ] —0.088 0.260 0.181 75 0.393] —0.324| —0.191| —0.099| 0.085
26 0.055 0.4711 —0.076| 0.383 0.047 76 0.1941 —0.041 0.257 | —0.449| 0.092
27 0.075 0.233} 0.119 0.161 | —0.533 77 0.099{ —0.268 0.345 0.309| 0.414
28 | —0.046 | —0.047| 0.266| 0.249] —0.257 78 | —0.556| —0.461| —0.026 | —0.252| 0.095
29 1 —0.648| 0.046] 0.268| —0.473| —0.053 79 | —0.313 | —0.399 0.266| 0.164 0.645
30 | —0.553 0.154| —0.028| —0.119 0.076 80 0.365| —0.352; 0.289| —0.366 | —0.069
31| —0.471 0.349( 0.019 0.353 0.183 81 | —0.012| —0.539 ] —0.191 0.214 0.527
321 —0.127| 0.48| 0.046] —0.016] —0.404 82 0.493 | —0.429 ] —0.031 | —0.065 | —0.008
33| —0.871 0.005| —0.234| —0.339 | —0.280 83 0.398 | —0.413 0.019 0.121 0.140
341 —0.003] 0.309] 0.473] 0.183 0.030 84 | -0.266| —0.396 0.129 0.023 | ~0.211
35 —0.477| —0.275] 0.250 0.159 | —0.064 85 0.447 | —0.382 0.081 0.044 | —0.131
36 | —0.473| —0.262| 0.234 0.118 | —0.396 86 0.361 | —0.412 0.018 0.178| 0.084
37 0.116| 0.541 0.308 | —0.356| —0.029 87 0.105| —0.116 | —0.543 | 0.025| 0.060
38 0.340 0.151 0.316 0.251 0.145 88 0.349 1 —0.021 | —0.177 | 0.228| —0.245
39 0.230 0.116 | 0.064 0.147 0.264 89 0.137| 0.096 0.019 0.168 | —0.364
40 0.432 0.198 | —0.038 0.016| —0.076 90 | —0.003| 0.118| —0.286| 0.111| —0.464
41 0.448 0.256| 0.285]| ~0.258| 0.301 91 0.427, 0.135 0.075 0.011| —0.229
42 | —0.454 0.314| —0.540 | —0.243 1 0.313 92 | —0.021| —0.037 | —0.133 0.046 | —0.333
43 0.540 0.137| —0.004| —0.230, 0.165 93 | —0.287| —0.027] 0.608} —0.045 ) —0.020
44 0.448 0.198| 0.158 | —0.571 0.492 94 | —0.527 | —0.374| —0.215| —0.042 0.007
45 0.481| —0.067| —0.067 | —0.482 | 0.154 95 | ~0.527 | —0.426 | —0.060| —0.002 | —0.129
46 0.209| 0.39%4 0.049 ] —0.044 | —0.230 96 | —0.051| —0.123 | —0.477 | 0.228 | —0.142
47 0.349| 0.399| —0.091] —0.114 0.171 97 | —0.402} —0.369 | —0.535| 0.337| 0.043
48 0.460 | 0.501 0.220] 0.044 0.119 98 0.012| —0.085] —0.368 | 0.322| —0.228
49 0.248| 0.193 0.119] —0.138| 0.029 99 | ~0.844 | —0.151| —0.311| —0.198| —0.266
50 0.375( 0.109 0.110 0.062| —0.170 100 | —0.6461 —0.475F 0.470| —0.345| 0.212
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2 0.0 14.1 142 15,7 3.9 14.2 143 19.1 14.2 21.0 14.2 17.6 14.0 14.8 14.2 15.0 14.4 14.6 14.0
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5 0.0 55 62 6.3 13.8 6.1 164 58 11.3 67 7.8 64 7.1 6.3 7.6 6.0
b 0.0 4.2 3.7 124 44 152 3.7 10.8 47 63 3.9 54 42 63 4.1
7 0.0 43 127 5.0 154 43 106 55 64 49 62 45 7.0 4.7
8 0.0 127 45 155 3.7 11.0 44 6.3 41 56 43 64 4.1
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58 59 13.2 59 84 96 6.0 63 6.1 6.6
14.0 14.0 19.0 14.4 15.6 15.2 14.2 145 14.1 13.8
4.1 4.0 13.0 4.4 7.3 81 45 48 43 4.6
4.0 45 140 50 7.8 8.0 50 55 4.7 3.9
58 58 139 65 87 86 6.1 6.7 61 5.9
3.0 039 129 3.7 7.0 81 42 47 36 44
3.9 41 133 47 7.5 1.9 47 5.2 44 47
32 40 130 44 7.2 T4 43 48 37 44
12.3 12,5 18.4 12,3 12.8 13.7 12.6 13.0 12,5 12.3
3.7 40 132 46 82 9.0 46 50 45 4.8
15.0 15.4 20.6 15.4 17.1 17.3 15.5 15,7 153 15.2
3129 127 4.0 7.7 83 43 45 4.0 4.2
10.6 11.0 16.0 10.3 11.8 12.1 109 11.1 10.3 10.7
4.6 5.1 134 47 85 9.2 49 54 48 5.2
58 64 13.8 6.0 86 100 6.7 7.0 54 6.7
3.6 3.9 131 42 7.6 8.1 4.5 52 41 4.6
51 54 134 54 85 85 58 6.8 50 5.8
3.7 45 181 4.2 7.6 8.4 45 5.1 3.8 43
6.2 6.1 139 70 86 83 6.6 6.6 64 7.2
35 44 130 44 T4 T8 46 50 41 5.0
0.0 3.0 127 3.6 69 74 36 41 3.2 3.8
0.0 13.0 41 7.7 7.9 43 49 33 45

0.0 13.0 14.3 14.5 13.2 13.7 13.0 12.4

0.0 9.3 69 43 46 3.8 47

0.0 123 73 7.7 69 75

0.0 81 84 8.0 8.0

0.0 5.1 4.2 4.8

0.0 45 4.7

0.0 4.4

0.0

14.6

13.0

15.3

11.3

13.5

71 68 7.5 6.7 1568 193 6.2 7.6 7.6 14.7
14.8 14.8 14.8 20.1 23.5 14.3 15.0 1.7 19.2
52 58 59 5.1 151 20,0 5.2 6.8 6.6 13.4
57 58 6.1 6.1 1565 196 5.2 6.7 6.5 13.9
7.1 7.3 7.7 7.0 156 197 6.3 7.6 7.5 14.8
4.9 49 5.9 50 149 19.2 4.7 63 6.1 13.3
52 5.7 6.0 57 149 195 53 6.8 6.5 13.6
4.8 53 58 5.4 16,0 19.0 4.8 6.3 6.0 13.5
13.0 13.3 13.3 18.8 22.6 12.8 13.3 13.2 18.3
53 52 56 6.2 146 198 54 69 6.8 13.0
16.2 16.2 16.2 20.7 24.2 15.4 16.2 16.1 20.4
4.9 49 57 55 4.6 19.0 43 6.6 5.9 13.3
11.2 11.6 10.9 18.3 22.4 11.3 12.3 12.0 16.4
5.9 64 59 55 160 158 58 6.8 7.0 13.9
6.7 74 7.9 7.2 15,8 19.5 6.8 8.0 7.9 144
54 55 58 57 M7 193 5.2 6.7 6.4 13.5
6.4 69 7.1 69 14.6 197 68 7.9 7.3 13.5
53 58 59 54 1564 196 52 6.6 6.4 13.3
69 7.1 81 6.7 150 204 7.1 81 81 M.2
53 5.0 6.3 5.4 148 189 50 64 6.3 13.8
45 49 54 45 148 193 4.3 6.0 5.8 13.3
50 52 61 5.0 153 188 5.0 6.2 6.2 13.7
13.9 14.8 13.3 18.6 23.8 13.1 13.9 13.8 18.7
50 5.4 58 55 16,0 19.1 51 6.6 6.2 13.7
8.0 84 9.2 8.1 1564 203 8.0 9.2 88 4.2
85 89 94 87 162 204 82 9.5 9.4 145
4.9 56 6.2 5.7 150 19.1 5.0 6.6 6.4 13.7
58 6.0 6.9 6.0 150 193 55 6.9 6.7 13.9
4.6 52 59 53 147 192 45 6.3 6.1 13.6
4.6 56 6.2 54 149 187 53 6.6 6.5 13.7
6.0 25 6.7 5.7 161 19.8 55 7.1 7.0 13.5
6.0 7.3 6.3 153 198 6.0 7.2 6.9 144

0.0 52 132 203 61 7.6 7.5 144

0.0 16,0 18.7 5.9 7.5 7.0 14.0

0.0 22.8 15.4 15.6 15.6 20.1

0.0 19.4 20.1 20.0 22.2

0.0 7.0 6.8 13.7

0.0 10,3 16.3

0.0 16.3

0.0
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12 3 4 5 6 7 8 9 10 11 12 13 4 15 1% 17 18 19 2
1] 0.0 5.3 101 59 7.9 13.9 106 13.5 53 6.2 49 83 49 7.2 80 95 51 103 6.6 11.3
2 0.0 9.4 65 6.0 13.8 10.7 13.1 4.0 50 35 7.9 3.8 55 69 87 48 9.7 58 10.7
3 0.0 10.6 10.1 16.3 14.0 15.4 9.5 10.7 9.3 11.6 10.0 10.8 11.0 11.6 9.5 13.9 10.9 12.8
4 0.0 7.4 150 12.7 13.8 6.7 6.7 6.4 95 63 85 8.7 96 57 106 7.8 12.3
5 0.0 137 11.2 4.1 59 6.2 55 87 55 7.1 81 10.0 6.1 10.6 7.0 114
6 0.0 17.0 18.2 13.9 14.3 13.8 15.9 14.1 14.4 154 15.3 14.0 16.7 14.7 17.7
7 0.0 16.0 10.8 11.3 0.6 12.7 10.5 11.9 11.9 14.0 11.3 13.2 12.1 14.9
8 0.0 13.1 13.4 12.9 14.6 13.2 12,5 141 14.7 13.2 16.0 13.6 16.4
9 0.0 57 38 7.3 39 57 7.0 89 48 9.6 6.0 10.9
10 0.0 56 65 51 58 7.6 9.1 5.4 10.1 7.4 111
1 0.0 7.3 3.4 55 68 86 4.3 9.4 57 10.7
12 0.0 80 7.6 10.1 107 85 1.9 8.4 12.1
13 0.0 51 7.0 80 4.8 10.3 59 10.6
14 0.0 8.0 10.8 6.2 105 7.3 11.7
15 0.0 9.9 7.1 114 8.0 12.5
16 0.0 0.8 11.6 9.8 13.5
17 0.0 10.3 6.4 11.0
18 0.0 9.9 12.8
19 0.0 12.2
20 0.0
21
2
23
24
25
2%
27
28
29
30
31
32
33
34
35
36
37
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40
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19.0 10,1 4.8 7.5 48 56 121 6.7 133 9.2 7.2 59 59 7.3 48 45 93 57 60 5.0
18.2 93 3.7 7.2 35 3.8 119 95 124 7.7 59 52 47 68 33 3.1 91 48 48 3.3
2.6 119 9.4 11,0 9.2 9.6 14.2 12.0 163 115 10.3 105 9.6 10.2 9.4 9.6 12.8 10.1 10.2 9.3
18.7 16.8 7.1 63 64 6.4 134 11 139 7.7 82 74 69 9.1 65 63 103 7.0 7.2 6.5
19.2 10.0 56 87 54 55 124 104 133 85 75 69 65 7.9 53 51 96 62 6.3 5.6
2.7 17.0 13.9 14.2 13.7 14.3 18.3 16.6 18.0 16.0 14.8 13.9 145 14.8 13.8 13.8 16.2 14.2 4.4 13.7
2.0 12,9 10.8 12.5 10.5 10.5 1565 13.7 16.2 12.6 11.5 11.3 10.9 12.2 10.5 10.6 13.7 11.2 11.2 10.6
21.7 16,1 12.9 15.1 12,7 124 17.3 168 17.1 14.7 135 13.3 131 4.5 12.8 12,6 155 13.1 13.0 12.8
8.1 9.5 4.0 68 3.3 40 1.9 9.6 125 7.8 6.0 51 48 69 34 33 9.2 48 49 3.6
177 9.3 51 7.7 53 59 120 9.6 13.0 86 6.6 55 5.2 81 45 48 10.0 6.1 6.3 4.9
179 94 35 69 33 3.9 11.8 9.4 123 7.8 54 50 46 68 2.9 2.7 9.0 46 4.7 3.1
19.6 9.1 7.5 10.0 81 85 14.1 11.2 154 105 9.2 8.1 82 104 74 7.4 104 87 82 7.5
183 9.7 3.7 7.0 34 39 119 9.4 120 79 59 51 48 65 3.4 33 9.4 50 51 3.4
19.4 10.9 58 7.7 6.6 6.5 12.2 10.1 13.0 90 75 7.1 58 74 59 56 10.5 63 6.8 5.6
18.7 114 69 83 6.6 7.5 135 11.3 14.0 10.2 79 7.9 7.7 8% 6.7 65 10.7 7.5 7.6 6.7
19.7 11,5 8.7 10.0 8.6 8.8 14.0 12.6 14.6 11.0 10.1 9.4 8.9 10.7 8.4 85 124 9.3 9.3 8.6
18.2 9.6 45 7.1 45 4.6 12.1 164 11.8 84 64 6.0 54 75 4.0 4.2 10.2 58 546 4.1
20,7 13.8 9.5 10.8 9.6 10.0 14.6 13.2 14.0 10.9 10.8 0.5 9.8 109 9.7 9.5 13.0 101 10.0 9.3
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Economic Studies of Investment in Irrigation( ] ~V)
Summary

In this paper, we have examined the econmic efficiency of public investments in irrigation, through examples

of the Miyagawa Canal.

In part 1, we consider historical and geographical features of the Miyagawa Canal. The water resources of
the Miyagawa River had not been used for irrigation at Miyagawa Canal region in Mie Prefecture, because of
complex geography in the area. It took eleven years to construct the Miyagawa Canal from 1955 to 1966, and
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the dependent channels were completed in 1978. The effects of investments in irrigation have been seen in (1)
increase of paddy fields especially in Obata-cho, and (2) increase of induced investment in land-improvement
especially in Tamaki~cho, and (3) increase of investments in machines such as tractors, rice-transplanters and
combines. But there are undesirable changes of agricultural circumstances for the Miyagawa Canal. Many full
~time farmers have become part-time farmers, Consumer’s demand for agricultural products have changed, and
demands for rice and vegetable have decreased. There are also troublesome problems. First, the Miyagawa
Canal was made using techniques of that day, and is not an adequate scale for today. Second, the Miyagawa
Canal was made independently, and suitable measures for promotion of agriculture have not been developed.

In part 2, we consider the systems of irrigation in the Miyagawa Canal region. The Miyagawa Canal
irrigates 5,770 ha of cultivated lands by 8.522m/s of maximum water. An equipment-ststem of irrigation has
been made, but a social system of irrigation has not been made sufficiently. We must make an adequate social
system of irrigation to distribute water efficiently in the region.

In part 3, we consider the social agricultural system in the Miyvagawa Canal region. The example of these
systems is Katsuta Agricultural Producer’s Cooperation which is a group farming organization in Tamaki-cho.
Traditional social systems were changed to new social systems through investment in irrigation.

In part 4, we consider effects of investment in irrigation by analysis of questionnaires. The questionnaires
were conducted on 665 farmers in the Miyagawa Canal region. 369 of farmers evaluated the Miyagawa Canal
very useful for their farming and 719 evaluated it positively. 299% of farmers evaluated it negatively, but the
negative evaluations depended on high tax imposition and not on ineffectiveness. The general development of
agricultural techniques has been the main reason for agricultural development — increasing production, decreasing
Jabouwr and improvement in management — in this region. Investment in irrigation has encouraged this de-
velopment.

In part 5, we examine a factor pattern analysis of farmers in Tamaki-cho and Obata-cho where the farmers
have benefited notably. The analysis depend on Hayashi’s quantification theory. We extracted five factor axis.
We named them “farming development axis (first axis)”, “geographic environment axis (second axis), “economic
farm development axis (third axis)”, “farming direction axis {fourth axis)”, and “land improvement axis {fifth
axis)”. We classified 100 farms into 8 large clusters and into 20 small clusters. In this pattern analysis, "land
improvement axis” only appear as the fifth axis. This axis shows the role of land-improvements, which do not
develop farming directly, but decrease farm labour and increase non-agricultural income indirectly. Roles of
land-improvments to develop the farm management positively are not discovered in any axis.

Because there are so many types of farmers, the effects of investment in irrigation are complex. We need
to evaluate these effects from point of national economy.





