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1990 1,012 1,492 2,054 5,341 3,495 116 13,510
1995 504 756 1,076 3,777 4,633 387 11,133
2000 280 457 715 2,703 4,501 721 9,377
H:1970~19804 D [50~995H | IX508H LA =,
gboo bOooboobgooobobooboo
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FIR Shazfii ~ 5~10ha 10~20ha 20~30ha 30~40ha 40~50ha 50hall I /NG
1970 6,239 11,918 12,490 4,015 34,662
1975 2,691 5,377 7,895 7,846 23,834
1980 1,241 2,657 5,397 9,240 18,553
1985 1,565 2,127 3,195 2,159 4,874 15,136
1990 331 901 2,562 2,905 2,477 1,987 2,307 13,510
1995 181 383 1,459 2,121 2,135 1,907 2,932 11,133
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FIsELE 3 0 0 0 0 0 0 0 0 0 0 0 0 3 0 8
10hazAiifi 1 194 57 8 6 0 0 0 0 2 0 0 0 176 18 98
19954 10~20ha 2 50 573 289 59 12 2 2 1 0 1 0 0 240 14 200
# | 20~30ha 4 13 90 1,009 498 88 23 5 5 2 0 0 0 180 7 184
# | 30~40ha 0 9 14 132 893 510 175 36 18 3 1 2 0 116 3 206
Bt | 40~50ha 1 3 5 11 140 786 457 180 46 25 5 2 2 71 1 163
Hi | 50~60ha 0 4 3 5 23 134 552 305 112 36 13 14 5 30 0 88
ifi | 60~70ha 1 1 0 1 2 23 108 313 169 74 32 15 6 20 0 51
4 | 70~80ha 0 1 1 2 1 3 18 78 156 64 40 18 4 7 0 26
# | 80~90ha 0 0 0 0 1 0 4 15 27 66 27 20 12 2 0 9
| 90~100ha 0 0 0 0 0 0 2 8 11 12 21 14 6 1 0 3
100~120ha| 0 0 0 0 0 1 1 0 2 9 9 28 7 2 0 0
120hal) 0 0 0 0 0 0 0 2 1 1 6 28 1 0 0
LA IR R 1 22 19 18 8 5 9 4 3 0 0 1 1] 50,519 | 2,379 8,812
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BISMRE | 0.2143 0.2143 0.5714
10hasii | 0.0018 0.3464 0.1018 0.0143 0.0107 0.0036 0.3143 | 0.0321 | 0.1750
19954F| 10~20ha | 0.0014 0.0346 0.3965 0.2000 0.0408 0.0083 0.0014 0.0014 0.0007 0.0007 0.1661 | 0.0097 | 0.1384
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Hit 50~60ha 0.0030 0.0023 0.0038 0.0174 0.1012 0.4169 0.2304 0.0846 0.0272 0.0098 0.0106 0.0038 | 0.0227 0.0665
T 60~70ha | 0.0012 0.0012 0.0012 0.0025 0.0282 0.1324 0.3836 0.2071 0.0907 0.0392 0.0184 0.0074 [ 0.0245 0.0625
i 70~80ha 0.0024 0.0024 0.0048 0.0024 0.0072 0.0430 0.1862 0.3723 0.1527 0.0955 0.0430 0.0095| 0.0167 0.0621
# | 80~90ha 0.0055 0.0219 0.0820 0.1475 0.3607 0.1475 0.1093 0.0656 [ 0.0109 0.0492
| 90~100ha 0.0256 0.1026 0.1410 0.1538 0.2692 0.1795 0.0769 [ 0.0128 0.0385
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120hall k- 0.0250  0.0500 0.0250 0.0250 0.1500 0.7000 | 0.0250
LA FEMIFE 5] 0.0000  0.0004  0.0003  0.0003  0.0001 0.0001 0.0001 0.0001 0.0000 0.0000 0.0000 | 0.8174 | 0.0385 | 0.1426
ELGRI S 0.0599 | 0.5224 [ 0.4177
JEEE 0.0000_0.0000 _0.0000 _0.0000 _0.0000 _0.0000 _0.0000 _0.0000 _0.0000 0.0001 [ 0.0001 [ 0.9997
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- Klfii_60ha_80ha 100ha PA L | i 60ha  80ha 100ha VA F | Ai#i 60ha  80ha 100ha LA L | i 60ha  80ha 100ha  PAL: | Al 60ha  80ha 100ha LAk
10haAcil [2.318 91 8 2 o[ 360 78 3 0 0 30 16 1 0 2 2 1 0 0 0 1 T T 0 0] 38 526
4088 40~60ha 54 126 13 1 1 14 79 15 2 0 1 15 4 0 0 0 6 3 0 0 1 2 0 0 0 1 79
et | 60~80ha 3 6 13 1 0 2 41 1 0 0 1 4 1 0 0 0 2 1 0 0 0 1 1 0 0 14
80~100ha| 0 0 1 2 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
100hal b 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10haAl | 328 43 2 0 0| 859 220 17 2 0 200 103 7 1 0 17 19 1 T 0 5 8 1 0 0 T 136
jo~ | 10~60ha | 32 82 18 2 o| 66 543 121 6 4 17 o261 95 14 2 1 39 21 4 0 1 10 5 3 2 0 115
g0 | 50~80ha 5 6 15 5 2 0 43 97 10 2 121 9 13 4 0 3 11 6 0 0 0 6 2 1 0 25
" 80~100ha| 0 0 1 2 0 0 1 7 7 1 0 1 6 2 1 0 0 1 0 1 0 0 0 0 1 0 2
100hat) - 0 0 0 1 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 2 0 0 0 0 2 0 0
A0haAii 32 9 0 0 0 110 28 1 0 0 156 95 4 0 0 35 38 3 1 0 10 13 3 0 0 0 28
G0~ | 10~60ha | 10 21 6 1 ol 10 115 31 2 ol 11 333 115 15 2 8 101 51 11 2 1 29 29 5 1 0 47
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100hall I 0 0 1 0 1 0 0 0 0 1 0 0 0 1 1 0 0 0 1 4 0 0 2 2 10 0 0
40ha il 2 2 0 0 0 1 1 [ 0 0 3 1 0 0 0 5 1 0 0 0 24 4 3 1 0 0 2
L0 | 40~60ha 1 2 1 0 0 0 2 0 0 0 0 4 3 1 0 1 12 1 0 0 1 39 26 4 6 0 2
L1 | 60~80ha 1 0 2 0 0 0 0 0 1 0 0 2 6 0 0 0 2 12 3 1 0 8 37 26 12 0 5
80~100ha| 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2 7 0 0 0 3 19 14 0 3
100hald k= 0 2 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2 5 0 0 0 6 27 0 0
HARHIEES] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FEEZ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 012,235,714
2000 A0S A 10~605H 60~803 80~ 1005 100551 - [
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A0haksim |0.667 0.027 0.002 0.001 0.102 0.022 0.001 0.009 0.005 0.001 0.001 [ 0.001 0.001 0.000 0.00I0.000 0.000 0.011 0.149
405 | 10~60ha |0.120 0.302 0.031 0.002 0.002 |0.034 0.189 0.036 0.005 0.002 0.036 0.010 . 0.014  0.007 0.002  0.005 ) 0.002 0.189
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100hak) |- [0.500 0.500
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10~ | 40~60ha [0.022 0.056 0.012 0.001 0.045 0.371 0.083 0.004 0.003|0.012 0.178 0.065 0.010 0.001 | 0.001 0.027 0.014 0.003 0.001  0.007 0.003 0.002 0.001 0.079
gogii | 60~80ha |0.014 0.016 0.041 0.014 0.005 0.117 0.264 0.027 0.005]0.003 0.057 0.245 0.035 0.011 0.008 0.030 0.016 0.016  0.005 0.003 0.068
* | 80~100ha 0.029 0.059 0.029 0.206 0.206 0.029 0.029 0.176 0.059 0.029 0.029 0.029 0.029 0.059
100ha) b 0.125 0.125 0.125 0.125 0.250 0.250
10ha<id |0.057 0.016 0.194 0.019 0.002 0.276 0.168 0.007 0.062 0.067 0.005 0.002 0.018 0.023 0.005 0.019
G0~ | 10~60ha [0.010 0.022 0.006 0.001 0.010 0.120 0.032 0.002 0.011 0.348 0.120 0.016 0.002| 0.008 0.106 0.053 0.011 0.002 [ 0.001 0.030 0.030 0.005 0.001 0.049
go | 50~80ha 0.008 0.004 0.011 0.002 0.023 0.065 0.017 0.044 0.344 0.089 0.008 | 0.002 0.030 0.143 0.059 0.002 0.006 0.055 0.034 0.008 0.044
" | 80~100ha 0.019 0.009 0.047 0.028 0.019 0.019 0.150 0.234 0.075 0.065 0.168 0.019| 0.009 0.009 0.009 0.047 0.056 0.019
100hat) |- 0.050_0.100 0.200_0.200 0.250 0.050 _0.150
40ha<i 0.034 0.000 0.000 0.042 0.025 0.169 0.059 0.008 0.153 0.144 0.008 0.153 0.119 0.034 0.017 0.034
0~ | 10~60ha [0.011 0.004 0.004 0.004 0.040 0.018 0.015 0.160 0.076 0.007 0.007 | 0.004 0.215 0.116 0.018 0.007 0.142  0.109 0.007 0.007 0.029
L0z | 60~80ha |0.010 0.005 0.014 0.005 0.005 0.005 0.024 0.134 0.043 0.005 0.010 0.278 0.077 0.014 0.010 0.167 0.096 0.043 0.057
*| 80~100ha 0.015 0.015 0.077 0.062 0.031 0.015 0.262 0.062 0.031  0.200 0.154 0.077
100hal |- 0.042 0.012 0.042 0.042_0.042 0.042 _0.167 0.083  0.083 0.417
10haski [0.032 0.032 0.016 0.016 0.048 0.063 0.079 0.016 0.381  0.222  0.018 0.016 0.032
L0055i| 40~60ha 0.009 0.018 0.009 0.018 0.037 0.028 0.009 0.009 0.110 0.037 0.009 0.358 0.239 0.037 0.055 0.018
2L [f 60~80ha [0.008 0.000 0.017 0.008 0.017 0.051 0.017 0.102 0.025 0.008 0.068 0.314 0.220 0.102 0.042
* | 80~100ha 0.040 0.040  0.140 0.060 0.380 0.280 0.060
100hall b 0.045 0.045 0.045 0.114 0.136 0.614
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199545 (3,521 417 66 5 211,977 1,464 368 34 8| 566 957 474 107 20
20004 [2,153 334 80 12 211,436 1,164 352 47 14| 446 941 574 137 35
20054 [1,383 258 78 13 211,021 943 330 52 17| 339 842 610 165 44
20104 928 202 74 13 3| 727 764 302 54 22| 253 724 607 182 50
20154F 646 163 69 12 4 523 621 271 54 27| 189 613 579 190 55
20204F 466 135 64 11 5| 384 508 242 52 33| 142 514 539 192 59
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19954F 103 409 110 6 4 26 292 192 35

20004F 61 282 90 16 5 21 239 202 46 14
20054 38 201 78 16 5 14 189 189 49 17
2010%F 26 148 65 15 6 9 148 169 49 17
20154F 18 113 55 14 7 7T 117 148 46 17
20204F 14 89 47 13 9 5 94 129 42 16
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19954F 1 7 106 38 11 0 18 59 25 28
20004 4 73 125 53 14 2 28 78 62 59
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19954 37 67 136 271 380 287 190 84 35 15 14| 1,516
20004F 14 49 75 162 258 272 205 144 67 26 36| 1,308 -13.7
20054F 8 32 43 100 183 222 208 170 88 41 63| 1,158 -11.5
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Trend forecasting for the number of Hokkaido

dairy farming by farm scale class

Hiroki UkawalO Takao HosovyaAMALO Naoaki FuJiTAO Tadashi YASUTAKE

Summary

The difference between regions of dairy pro-
duction is becoming still clearer with develop-
ment of dairy farming after the 1990s.
Moreover, in order to advance systematization
of agricultural production concretely, the state
of the dairy farming development in an area
must be grasped quantitatively.
those prospective trend forecasting is also re-
quired. Then, in this paper, trend forecasting
of the dairy farming development in the main

In addition,

dairy producing district regions in Hokkaido is
aimed at comprehensive and explaining quanti-
tatively. Therefore, the management arable-
land area and the head of dairy cattle, which
specify the
Hokkaido dairy, which depends on a land use
type dairy, are taken up. And the number of
dairy farms according to each scale class is
Therefore, a dynamic table is cre-
ated from agricultural census farm question-
naire in 1995 and 2000. And the Markov
analysis was applied to this dynamic table, and

state of development of the

analyzed.

the number of dairy farms by 2020 was esti-
mated by the unit for five years.

Transition of the Hokkaido dairy in 1950 -
2000 is surveyed as they are sharp reduction of
the number of dairy farms, and the steep in-
crease in a head of dairy cattle. Moreover, in
the reality of the number reduction of dairy
farmers, sharp reduction of a small-scale class
and the increase in a large-scale class were
progressing simultaneously.
was almost no change in a dairy farm's man-
agement arable-land area in spite of such a big

Moreover, there

change involving head of dairy cattle.

Consequently, a head of dairy cattle and man-
agement arable-land area were steep increased
per farm. However, management arable-land
area per animal decreased, and land use type
obliged to
However, such a tendency begins to become
slow after 1990s, and it can be considered that
the trend of the Hokkaido dairy went into the

stable aspect of affairs.

livestock raising was retreat.

Scale expansion of Nemuro region is the
most remarkable in both sides of increase-and
-decrease forecasting of a turning point of the
number of dairy farms to arable-land area,
and a dairy cattle head. Subsequently, it con-
tinues with Kushiro and Soya region, and
Rumoi region. However, the turning point of
a dairy cattle head is larger than that of ar-
able-land area in this except Rumoi region,
and the scale expansion speed of a dairy cattle
head has exceeded arable-land area. And this
difference of Tokachi region is the largest.
Such a tendency is seen also at Abashiri re-
gion, Hidaka region, and Oshima region.

Nemuro region becomes the class composi-
tion whose arable-land area and dairy cattle
head inclined toward the large-scale class from
And both Soya
and Rumoi region become the class composi-
On the
other hand, the arable-land area of Kushiro
and Tokachi region is concentrated on a middle
scale. The dairy cattle head of Kushiro region
inclines on a large scale, and is forecasted to
distribute the dairy cattle head of Tokachi re-
gion on a middle scale from large-scale.

forecasting of a mode class.

tion concentrated on a middle scale.
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Although the trend of cities, towns and vil-
lages is in correspond with the trend of each
region in general, the dairy cattle head of
Tokachi region has a large difference by cities,
That is, Shihoro -cho,
Kamishihoro-cho, Shikaoi-cho, etc. concentrate

towns and villages.
arable-land area on a middle scale. However,
a dairy cattle head inclines on a large scale,
and is forecasted that both Honbetsu -cho,
Otofuke-cho, etc. become the class composition
concentrated on a middle scale.

Comparison of the average of the rate of re-
duction of the numbers of dairy farms from
1995 to 2000 and the rates of the number re-
duction of before five-year dairies from 2000 to
2020 forecasting falling in almost all areas.
Therefore, it is tended to converge reduction of
the number of dairy farms.

The trend forecasting result of the area
where transition according to scale class of
"small-scale reduction and a large-scale in-
crease" is forecasted for arable-land area and a
dairy cattle head is classified into a "small-
scale decline, middle-scale survival, and large-
scale increase” type in many cases. Nemuro re-
gion, Bekkai-cho, Kushiro region, Shibecha-
cho, Teshikaga-cho, Toyotomi-cho, Bifuka-cho,
Kamishihoro-cho, Urahoro-cho, Taiki-cho, and
Monbetsu-shi correspond.
the same transition according to scale class is
forecasted, there are Nakashibetsu-cho, Akkeshi

Moreover, although

-cho, Esashi-cho, and Churui-mura as an area
where the types of a trend forecasting result
differ.
decline and large-scale increase" type, and espe-
cially in a dairy cattle head, these areas have
the remarkable increase in a large-scale class,
and are forecasted to become scale expansion
by which it inclined toward the dairy cattle
head.

Shiranuka - cho, Nemuro - shi, Teshio - cho,

All are classified into a "minor scale

Wakkanai-shi, and Hiroo-cho are as transition
according to scale class by in arable-land area
by being forecasted as small-scale reduction

and a large-scale increase, a small-scale de-
crease and a large-scale not increase by dairy
cattle heads. The type of the trend forecasting
result of these areas is common in respect of
"middle-scale survival." A "small-scale decline,
middle-scale survival, and large-scale increase"
type, Shiranuka-cho, Wakkanai-shi, and Hiroo
-cho are classified into a "middle-scale survival
and change smallness" type for Teshio-cho,
Nemuro-shi and Shikaoi-cho.
though transitions according to scale class are
forecasted to be small-scale reduction and a

Similarly, al-

large - scale increase in arable -land area,
Nakagawa - cho, Honbetsu - cho,
mura, and Otofuke-cho decrease in number as
an area without change in a whole class in

dairy cattle heads. The class composition form

Sarufutsu -

of these areas is forecasted that arable-land
area and a dairy cattle head become a single
peak type in general.
forecasting result is also common in respect of
"middle-scale survival."

The type of a trend

Tsurui-mura, Hamatonbetsu-cho, Abashiri
region, Yubetsu-cho, and Chitose-shi are as a
large-scale increase is not seen but a small
scale reduction is forecasted in arable-land
area, small-scale reduction and a large-scale
increase is forecasted in dairy cattle heads.
The type of the trend forecasting result of
these areas is common by "middle-scale sur-
vival", except Abashiri region. Similarly, in
arable-land area, it is forecasted as small-scale
reduction, and the dairy cattle head of transi-
tion according to scale class is also small-scale
decreases, a large-scale increase is not seen in
Soya region, Rumoi region, Kamikawa region,
Tokachi region, Ishikari region, Hidaka region,
Oshima region, etc. In these areas, in order
that only a small-scale class may decrease, the
forecasting it is supposed that the form of
class composition becomes the single peak type
or flat which the number of farms had from
the first, and which is concentrated on a mid-

dle scale has a large number. The trend
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forecasting result of the area forecasted that
class composition form becomes a single peak
type is common by "middle-scale survival."
Hamanaka - cho, Obihiro - shi,Makubetsu - cho,
Shimizu-cho, Ashoro-cho, Omu-cho, Saroma-
cho, and Yakumo-cho correspond.

There are Shibetsu-cho, Horonobe-cho and
Monbetsu-cho as an area where transition ac-
cording to scale class of arable-land area is
forecasted to have no change. Although tran-
sition according to scale class of a dairy cattle
head is divided into small-scale reduction and a

large-scale increase as having no change, it is
forecasted that each form of class composition
The trend fore-
casting result is common by "middle-scale sur-

becomes a single peak type.

vival." Especially, in Shibetsu-cho and Shihoro
-cho, the large-scale class of a dairy cattle
head increases, and it is forecasted that an ar-
able-land area becoming middle-scale survival
and a dairy cattle head becomes a large-scale
increase, and becomes scale expansion which in-
clined toward the dairy cattle head.



