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o] FoA HA Erl 40.0%2,072% B)2 71 2 HFS xAE
30.8%(1,598%F =), & 15.3%(792% &) <.

e
Ho
—o

=3 g B WA AU 37.7kge 2 P @ 9 - 8-9(13.7), HAG.D
&£o 7 e
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<E I-4 £3Y J7I5Ex L4ZH20194)

Ehel: M oj2], & &, (%), 18/5

=T g A ot 82 A =1PN =t 7|Ef?
JYE=T=EN 225,242 3,195 405 11,377 180,907 20,411
Aot 51,838 15,978 5,572 20,724 7,924 1,248
=< (100.0) (30.8) (10.7) (40.0) (15.3) (2.4)
g 2
0.6 13.7 37.7 5.0 0.1 0.2
2=k (kg)
F 1. AR5 7| 71520184 7[2)2 MLt 20194 27|28 JISE
Haze g8sh
F 2 7/E B2 E©, AR, & B, N, Az, oiFe, Etx, ¥, 2 9olE
A2 SESMAEF(2021), x1|+

O =X 758 Ast o - BulstE SH02 o] Fofx|al a<E 11-5,
O 2019 7% A& 91.4%0)3, Um A 7.4%7F A5k Ad.

- AYRE AHE AEEL 2 S AYsHs WFL o 85.3%404340 )R
REE A4

O 2015 90.2%R W A-d3h&-2 20199 914% = AA 9 FESHA SV st FA1.

O T&AsAIAE S 2018 71 13477t EAsk=T, olF H - duHst Ao
1197§ 4:(88.8%)°1 2L U A3} A2 157 220l E3+2+(12.2%).

<E -5 7|8 gtdgfk gl X125 s &t

chel: M &, (%)
ol | whayay ArE Sy E il sHF71|  7IEt
gl £ Ao | JHEAME| | SSHERIHE
2015 46,530 41,991 37,244 4,747 1,064 2,977 - 499
(100.0) (90.2) (80.0) (10.2) (2.3) (6.4) (0.0) (1.1
2016 46,988 42,576 37,417 5,159 1,084 2,762 - 566
(100.0) (90.6) (79.6) (11.0) (2.3) (5.9) (0.0) (1.2)
2017 48,460 44,103 38,848 5,256 1,095 2,762 - 499
(100.0) (91.0) (80.2) (10.8) (2.3) (6.7 (0.0) (1.0)
2018 51,013 46,530 40,647 5,884 1,167 2,751 - 565
(100.0) 91.2) (79.7) (11.5) (2.3) (5.4) (0.0) (1.1)
2019 51,838 47,404 41,428 5,976 1,167 2,630 - 636
(100.0) (91.4) (79.9) (11.5) (2.3) (6.1) (0.0) (1.2)

T 1: 20124 o= JtRE=2| sfefufE0| =AE.

t2: SESMAEF2021), M=

>
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e

- B FAHA B @
H

- 2017d AR JIE=En wiEAAd EEA

A

=

HE, & 7187

(A27x, A3l=x) & FE3 P4

AA Aol W=,

AazAA A (12.129) A A495,84871 &) ¢F 50%7F F-31 7t - m]Alal Al

BAYAI16E~A212), 37 BBl
4 74 v
PECR LS EED

A ot =¥ FAEZE e, ol wet =d 29

zﬂxﬂ FA4el mhaislo} gl
DL

k7] 1,29370 4 Al

2 "4 5 9Ant /\Vé% 174701 2=(13.5%)2 YESAL, o5 #E7|E fRko] 697142

131) Ul ol (GBI &), 4
3|

qX)7]&

137 2)
% 9N AlAdo] 15570 48.7%) 2 UEbgta, Ak e} vl

Mr

o2 yEhd. 3t

?Pﬂxli ﬂrﬂ 71 flRko] 7}7& Bk (647 2). Rt Al M= AR E, e
]

CE [-6> J1E5EL HISAM SUEHY AN ZH

A&

& 7, 2017).

EhR|: A

A7 AL | St |
A AlA 1,293 1,782
2{EF Al 174 155
7|& =3t 8 10
o F5{7t o|Aln 15 20
a} #HZs|7HAl 1) 00| 51 15
y MX|7|E /&t 13 10
of | HEIZIE IR 69 54
7l melel oM 0 0
7|Et 24 53
T 2B AlM S THAOAM ofE] 2IEF LHEO| HASiIT| miEol| EH LHY THA9|

ap A @2 Ao HXISHK| EE

A= 24 5(2017)

- AFEAME VIEEEE FE F
AR WRALTE WE

LS = -

A e A
A% F7kel o3



Tl EA Ao ek s7E & A Eol TheshARE, A& d A thEk st
+ "HIsH] WEAEI ==l A, 2020.06.08.)

(4) FAeHH d%

[ 440 #2385 & H57F] HIFo] ARHA 7FEAF AL 9] Z4ketH
T Wgo] A&EHoE FUlsta S
O &2kt WYL 2014d 2,83874 20199 12,6317 0.2 IA Z73KE -7,
- 201949 7= AA oFH 9Y F oF 31%7F E4MAIA Tl o E JER(2014d thH] oF
458 7).
<E I-7> M= =S4 23 0l o8
(EC )
T2 201444 201544 201644 20174 201814 201944
MAol2l 14,816 15,573 24,748 22 851 32,452 40,854
ZAMAIA Dl 2,838 4,323 6.398 6,112 6,718 12,631
HIZ=(%) (19.2) (27.8) (25.9) (26.7) (20.7) (30.9)
X2 B E(2021), =AMEIZTI2]21(2020) M=
O o]2 A 4kl oigk 22 A4o] oz F4et3 =2 Qg 5ol &
£ & EAE YFH.

O FAA S 1lkm Al o) FE&o] FFH YL 59.4%E A HH &+, 2016).
O I3y &7t w71 3 185 F9v] Ao dHA e 3y
- AR PR L0007 mIRE = wUbE 2 7Y ' HA9 48.2%F AHAI R

SoiE AN FsAs) W dold Q| FA
o] F4Eg A BYFE A Bhol FHL U
of ol Qg M| T 73
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hos B EE BAT o BT e W, FAAE o s RE RA T
Fhes wao] B TR o2 B4 T4,

G) HA 7t5 T A%

O WA AFOE A AFHA 4BE J1E 2EAS R A, AL TS

F V% ATR7} SAhe Wit ol @ A AhEe UE BAE AsE Aow

- A HAEE VS oF 77937 il AW S5 HAE 3 3 ASe 3L
Hate] HAES F43 A3 A3F oF 21% EVMEFo R e,

- o] FAAME HA S A HAFRFC] oF 1269 Eo = P B3ka(59.4%), A 5.5%
£(26.2%), £ 2

- e 3 _ A o417+ alal

X Otz % (&A1) | (A ofz]) (kg) (=/4) (=/2))
A 185,001 - - 77,926 - 213,120 585
s 3,645 8.62 0.55 79 264 20,804 57
x| 11,280 24.2 2.18 2,869 414 126,489 347
S 88,738 6.4 6 69,712 0.8 55,770 153
AR2EA| 72,701 10.1 0.7 2,891 2 5,781 16
2| 8,637 49 4 2,375 18 4,276 12

F 1) AT 2 D 194/4827| SAHE 715 S - A o] A|AH”HL - 22|

TEXA

HEZAD
HAIE : (&) 0|3 M, H A}

2 .
@A+ =5)

~

, (SHXI)

rol

b=

oEl

FA

103— %4 & (A2t & Xt o] A /ol (o oM=
— 03 MEHA) ST 9| 0.02%/Y, (2E) 1-SHE

103

3) 91k TAL : (& - SR 02 FE, (RH) EAF < (gae—1),
o=
(RENE X (g 1), (MBI AIS TR XYL HAIZ X365
o]
HEZ AS () AL Y Bl JIBHR, (X)) 0|RA, 0|RE AILEMU259)

S8, MEe| 718, (|A) &5t MS2| 50%, (MA) A MFT, (=2])
b #S2 50%
|

£35
A SEUSMAER(Q02) M
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<E I-10> =HX| ALS ®3H Ha2| sHel Ak
e
22| 0] s =g Elot=
of=z2
FAEE2) | 7B F72)
300m 800m 400m 500m
(2,5000t2] | (12502 (125mf2] | (202! 0|4t 440m
ol4) ol4) 0|4 7HF%]) S00m o oim ojan
600m 800m O|4F | 400m O[4 750m
(7,500012] (2,500012] (2,5000t2 | (1002! of&
o4 o4& o4 HFX))
900m 1,600m 800m 1,000m 2000 850m
(17,5000k2] | (17,5000k2] | (17.5000t2] | (2,00091 Of4f (777 ol&)
0|4) 0|4} 0|4&}) ZHFX)

= 1) 23 2 M=EFF 7IEE 2nlE.

2) FHLEX| At 7|8t FHX|

oo 717t
e e |

130m, 65mM& 27+ &S E.

A= Muel 2/(2015). 7IE AL Mt 2| RAA o4 p. 125.

Q) 7t&AS A%

O %59 A vepde] A AA A

P ol

k= A9 107] =7 < -11>9] AAE B}

o = A~
=TT

(10.7%), ™=(6.9%), T =(4.7%) €22 YE.

O Axt AE19.9%), HelA6.2%), 57 285.1%), ¥73.6%)
O HA A&TEE Fo] 49 AW T2 A AA AA AKTS
T, e RE MR(T.6%), Bebdd2n) <9,
- HA A% A9 107 A A AA ASTFRNA AR W Fo] 127%2 b5
=5
O AFA, KA FHA T AgTrE
(22.2%), A=W A 0H10.1%), 1] 5(8.3%), ReHA6.2%) <4,

o] 16.1%= 7} w11,

- S 1070 =k B AR ERE A A 63.0%F A4,
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<E I-11> E3Y A2 1070 =271 71 AIS55(2018H)

ciel: o =, %
se M =} x| =t
=7t AS = =7} AS - =7} AS - =7t AS -
= A =5 __. H=& __. HI= __. HI=
T =T T T

gai 19,717 . 16.1 ol= 5,284 = 19.9 £ 44,159 | 451 == 527448 | 22.2

ol= 13,162 . 10.7 | =21 1,636 6.2 o= 7,455 7.6 | Qi=HipL | 238415 10.1

o0l= 8,487 @ 69 | mFAE| 1360 | 51 | HE2RE | 4144 @ 42 ol= 197,338 | 83

s= 5776 . 47 o= 943 36 | Amel | 3,080 3.1 Hetal | 146835 ¢ 6.2

Ofe|2x|of | 5,405 4.4 | OfE|=upt | 855 32 | HIEE | 2815 @ 29 olzt 107,161 | 4.5

Of=3E|L} | 5,233 @ 43 oEt 810 3.1 =g 2,645 27 ol= 80,109 34

OF|AE | 3,249 ¢ 27 =it 747 28 | 2{Alof | 2,308 @ 24 HAIZ | 56,837 @ 24

AR 3,229 | 26 | EEX{{0O} | 694 26 | WAZ | 1,784 18 | mF|AEF | 52414 22

PN 2,831 23 2{Alof 673 25 | Jiuict | 1,417 14 2{Alot | 50,705 2.1

F 2,485 @ 20 ALt 665 25 | ZHA | 1332 14 E7| 3535 1.5

MNIA 12462 1000 | AMA 26,512 1 100.0 | MAH | 97,833 1000 | AMA| | 23074  100.0

= 1. 242 =F2 &% cattle:non-dairy, &4 cattle:dairy, ={X| swine, 5 chickens(broilers,
layers)E 2|O0|&
XI=Z: FAO stat(http://www.fao.org/faostat/en/)

O Que| EEn BT 539 el 5En BT F38 A% vl
48 Bold £2F oo ME 0173 SRR BAFE o 79007 Eow
FR 8D

O YL A% 75 AKES AAF A%H o2 Fastn Yol NERE BAF =

FAUTE 11-2.

D &Y JIsEs 38 ¥ AR #dd e I8 w44 Ministry of Agriculture,
Forestry and Fisheries, MAFF) E#|o]X]o] AlZA=E “Current livestock-related environmental

=

issues and responses” & =3} https://www.maff.go.jp/e/policies/env/attach/pdf/index-10.pdf
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<O 1-2> & oy JIEE ghMEt
(10,000 tons)
9,500 =~
9,000

8,500 -

B.O00 -

7500 N e T T ' T -—
1999 2004 2010 2011 2012 2013 2014 2015 2016 2017

Az A ZH[0|X| XtZ(p. 2)

ro
o
It}
4>
>
>

O 2017 71& 4 &
2>l AA A npel 2

- AA F5, HAY TS ExEo] 48 AA JESER EHY 80% o= AAF
<E I-12> 2= =5Y VIS8 LdZ
otz 1 otz ozt A oAzt
ExHiEg ExHiEg ExtiEg
(kg/=/1e) (kg/=/H) (10,000t/H)
M 119.3 43,545 2,200
=9 76.2 27,813 2,300
=i K| 16.2 5,913 2,200
At 0.195 71 800
= 0.130 47 500
F 1. 53 WMz S4of w2t 12 ExtfE2F Xo|7t A2,
AE: g2 s AN =20 0| X|(http://www.maff.go.jp/e/policies/env/attach/pdf/index- 10.pdf).

O 20043 & EHn|g vl&o] 0% o Tt o, 201439 7|Fo &2 3474

| uj gLt Aol FH (I 2, 2019).

O ATesl A 9 =B 98] A7k oF 26008 Eo| wlol evj~E o] 311

A =Ee AR,

O 2015\ 7}&E 9] ulo] Qw2 WA ke 4867 &, o] &8-S 419
8

1% JdHES 2, 2018).

- dREAAAE 2012'd Hpo] 2wz} 2 AAAY oA Pz Yk
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BHZFS AYsts A A QLA =(feed in tariff, FIDE Al s, 20173 7=
Hio] @ 7k 2 AlE (W eRE )0l Al AAHE S d Y 7HA L 39 yentAl =, THEER &
Zy Ao A AskE HEe 17 yen+Al =Y.

O EZ AES A5E ¢ ¢4& A 7= vlo]mjx 2d AAEQl mlofxty] Hiol L
2~ A AT A (H R =, 2010).

- A Al s dY 440, 11,350kWe] o] A4k, Azt o3 WA A

b 13,00082] AZ4AE vE Y9852 v A4 THdL

i)
B>
=
=9
B g
ftlo
X
o
e

O ugdes dHAY 712 ¢ & 7=d5 s AA A 718 & FFo)u, AA
7FEERS T5%E w74 A0 FUA7 L, YA = o2 HE SoF X

<8 1-3> HEHEE JIE2x % A=28E

[
(@ VEHE 7t=5Es AYdZ (b) A4 g 2l Az
Thousand tons of phosphate, 2011 kg/ma
100 - 500 -
14
80 - 400 -
60 - 300 -
40- 8 200-
20 - L
% 100
0- : - 0-
Dairy Pigs Poultry 1970 1980 1990 2000 2010
Applied on own land Marketed in the Netherlands m Exported/processed Nitragen Phosphate
e 6% Satine 2018, Source: CBS/RIVM (2004 and other years).

AI=: Backus(2017), p. 2.

O 1980t FHHFH ddojo] =id B aAz Qs £ L|Fstd 2A Fa
A, BExdE A, A
71E A9, FEAAREY, A9 7= A, 7E ALAH o= U,

45

@)
ox
D"
rlo
W
X
L
A
>
Ho
ol
¥
o
Fe
kr
lo
(i,
ox
ot
tlo
Y
ot
ok
rlr
ox
;1__2

)3k
=10 =

Fol
o
&=

- FAHY NG YA, AAEBAE, BE 2



=& @714 43 AYAES T8l viol rtaE ALkl o
A

Ll
of
:Crﬂ:",
>

JE
o

O 20201 94 71+ +4 #7148 &3 AgAE2 25770014, AFA A Al 671,

A Y FA A2 19747 A=

O 2020 71% @714 48 AN LA Hlo| ©}~E o] &afa] AaE AL

LA IMWh =, 20001 0.018 sFMWhol| A of 80w 7} = 5713

O E, o Fal Last2s AEEE 20209 71F A - HHAD BEFL

MMTCOze & EFE

A APstR T OF 7t 7S ERE 8T vlol 27k A4k

O Hpol o7tz AikE S 7t5ERE 28T 45
A7 2 MEF S A3 4
d<H -4

- B HI7HA AAE = vl et tiRE2 7] Aatel AbgH.

- 20189Q 7]Z 327) nlo) vt Z@ME|A 7.2PJ] Hlo] QW EFS A ALS},

2) M= $ARTAY FHoAE F=xF

https://www.epa.gov/agstar/agstar-data-and-trends#adfacts
3) 1PJ= A 23.885te] & 4 U= AA s 9wk
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<O@ 1-4> dioj3 Hio|27tA AR

=2 PJ
Recent and expected biogas production
and use in Denmark 2012-2020 (PJ).
75—
20 —
15 — p—
16—
- mEE
o l-_
2013 2014 2015 2016 2017 2018 2019 2020
M Electricity M Upgrading M Proces M Transport M Heat
XIZ=: Food and Bio Cluster Denmark(2020), p. 8.
O dnf= A H nlo] @7k A <Y 11-5>0] AAE vl 28 Qvk=e] 7}
ZAgol A% Aol AFH o] Q7] WMol vpolerbs EF AEL FHOE A

At
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<O8 [-5 Hint3 X[ HIO[27tA A

Biogas Production per Municipality I T T T 1

3 [ 25 50 100
f_l g - 200-399 Kilometers
1 p-49 B 400739 Updated: June 2020
.
@ so-99 =00+ "o
Gy ® Danish Eneray
@ 100-139 ®  Biogas Plant ,.L‘ A;:naq,r nergy

At=: Hot3 o4 XY S 0| X|
(https://ens.dk/en/our-responsibilities/bioenergy/biogas-denmark)
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(4) FAeHH A%

11-6>.

a9

[e))]
Y=
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W
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i

ol

2%HE AT

. °l < 53%7}F

el

O 20173 71 1,5597) =717}

)

s Auny, gt HA

y

=
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1

iu
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o =34

on

R
G

3
=
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— | M | D

o |~
o BB sl E=2E"e]
SARCERS AR
| O ™Mm|© Ye]
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-

RK
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967, (53%)

1,200
1,000

800

0| 100%7t =X| #=.

229, (13%) 225, (13%)
L

390, (22%)

400
200
0

600

SEIAA EHH 0] X|(http://www.maff.go.jp/e/policies/env/attach/pdf/index-10.pdf).
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2
1=
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O vE&aest 5, vtk 1990t 9] AP) S Folle A= a7k AAARE &2
ML ol FAeH, 53] Uddt=e] A5 1

g = A=

T A 30 Holl 2A
A7F A Fokxl

S

Qg 1-7> F 2714 o

ZE

4

Ql

R4

FolA <

.

5

%A 7}

FA = ezt

ARG OIP) 4X|

—_

N = A=

=t2|: kg/ha

100.0

80.0

60.0

40.0

20.0

0.0 SR
gegrgesgsgsggese

—ZO-OO\O\O\O\O\DDDDDSEEE
- - - - - N N N N N N N N
=5 Fome T L Lo 5 e Y e T L 2 Cemm 1] 2

AI= : OECD.Stat(https://stats.oecd.org/)

<E I-13> F2 =7id E{HNG 2lP) X

o
RS

C2l: kg/ha

=7t 1990 |1991| 1992|1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003
sF 10|11 (11 11|12 (111313 |12 |12 |13 |13 | 14 | 08
Hetct |07 |07 |14 | 14| 10|16 |14 |23 |14 |12 | 15|29 30| 18
=g 190| 80| 80 | 50 | 60 | 60| 50| 40| 30 |30 |40 |10 |20 |50
o= | 712|730(732|794|746|69.9|678|703(699|706|720|61.6|66.0|665
St= | 523|416 |486|535(552|57.4 554|543 |532|51.2|503|46.5|47.2 480
HZ=t= | 34.0 | 39.0 | 35.0 | 33.0 | 33.0 | 31.0 | 30.0 | 25.0 | 29.0 | 26.0 | 23.0 | 20.0 | 14.0 | 21.0
ol= 32 (33|29 |40 33|40 |37 |36 |35|33 32|33 |41 ]33
=7 2004 | 2005|2006 | 2007 | 2008 | 2009 | 2010 | 2011|2012 | 2013 | 2014 | 2015 | 2016 | 2017
sF 09|07,08/09|07|0507|08|08,08|10| 1108038
Htct | 16 | 09 | -03| 10 |-03|-02|-05| 01 | 00 |-14| 00 | 02 |-0.2|-06
=g -0, 00| 10| 00 |-10/-50|-10| 00 |-30|-10|-40|-20|-30|-50
2= 665|626 (653|708 |488|49.4|604 575|614 588|589 |581|56.8]|57.3
= | 50.4 |52.7|40.2|50.0| 405|402 | 40.4 |40.0|43.1|423|423|41.8|46.1|459
HZ=t= | 13.0|16.0| 17.0| 120 | 80 | 6.0 [120| 60 | 30 | 50 | 1.0 | 3.0 | 40 | 20
o|= 3334|3533 |29 |14 |26 |30|30|27 23|27 |23 |28

Al= : OECD.Stat(https://stats.oecd.org/)
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vddsel 598 AN #3o] MAE 3, d=53 8L Edd FH =
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<E I-14> T2 271 cieiEAe AAN) =X

1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003

SF 204 |1 21.0 | 200 | 202 | 209 | 195 | 205 | 20.9 | 20.7 | 206 | 20.7 | 20.2 | 214 | 15.9

FHLiCt | 66 | 89 | 138 | 13.7 | 132 | 175 | 16.6 | 23.7 | 20.0 | 20.1 | 24.0 | 33.1 | 321 | 259

=g 139.0|118.0 | 114.0| 104.0 | 102.0 | 109.0| 106.0 | 99.0 | 97.0 | 102.0 | 110.0| 97.0 | 101.0 | 114.0

170.8|171.5|169.1 | 194.7 | 173.5| 166.4 | 165.3 | 168.1 | 172.8 | 172.5|170.8 | 168.3 | 169.1 | 179.4

241.41180.4|217.7 | 239.0 | 246.7 | 258.2 | 262.9 | 260.2 | 270.3 | 262.7 | 254.0 | 226.5 | 233.8 | 236.1

roh o | J
HI|TH |

HIE2H= | 332.0(346.0 | 322.0 | 319.0 | 324.0 | 336.0| 312.0 | 303.0 | 320.0 | 296.0 | 258.0 | 233.0 | 200.0 | 233.0

o|= 322 | 342|313 | 368|339 | 371|362 | 348 | 341|355 |344|332| 362|355

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

SF 16.2 | 163 | 164 | 169 | 160 | 161 | 165 | 17.1 | 18.7 | 184 | 192 | 198 | 186 | 19.8

FHLtCH | 240 | 210 | 174 | 249 | 20.0 | 25.0 | 22.7 | 230 | 246 | 19.1 | 252 | 26.6 | 21.8 | 198

=g 84.0 | 85.0 | 940 | 79.0 | 84.0 | 65.0 | 780 | 89.0 | 75.0 | 79.0 | 66.0 | 82.0 | 67.0 | 62.0

169.9 |1 169.1|172.2| 185.7 | 151.9|152.6| 173.6 | 170.6 | 173.9 | 180.0 | 175.4|172.3 | 179.3 | 179.3

roh o | J
HI|TH |

251.4|237.1|186.1|254.2|201.1|190.8| 196.9| 203.6 | 222.6 | 216.4|214.0| 192.9| 206.2 | 212.2

HIE2t= | 213.0(206.0 | 213.0| 198.0 | 175.0 | 172.0| 173.0 | 172.0 | 169.0 | 169.0 | 160.0 | 189.0 | 194.0 | 187.0

o|= 333 | 331|336 | 350|337 |290| 313 | 338|344 |306|276|275 | 264 | 270

Al= : OECD.Stat(https://stats.oecd.org/)
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AHA 5 # 7] E(waste materials)e] AAkatol 7| = &

- FSEVIEC] HUES A5 BYT F AEF St FHEA 2 T3 A
A S AHEg 7HSHE 7| EREAWME 7HEANY, 7 AZAIA, AR 59 F
Ao A8 4 Jd= FA o2 uZF USDA-NRC ¢ #H7]E #Ag JE s i) 7=

§10 ZabRors FEDIL vF BARANEPAT TR/ EAT THIEDY

D A&Abed 24e] Ade BAe) = we ges A= Yo, sEe) BE Hof A
s = A5g AT, SREA Riee AAW A58 AT

1] 2 5T8Y AEE SAsta, ZAEAALT TS Agbe] gy

SEdel wao® AAETRTA 9, 2018, pp.34-35).

8 vHid&e ARoA S48 o] A&7 7ESAALE Al2dlol] g AAE AW Ao Eo
AN = A
https: //WWW.govemment.nl/topics/livestock—farming/sustainable—livestock production

9 vde=o] A&7 24HE % /EERAY FAF gEidE YAl Eol AAE] AL
https://english.rekenkamer.nl/publications/reports/2019/06/20/livestock-manure-policy

10) W =Fe HER(USDA)S A= B4 (Natural Resources Conservation Service, NRCS)ell 4]
A0 FEAYE FTEEH, FEHBYA wet FiEo FAY, 945, AL, AES
B A& A7, BENEA 58 AATE NRCS= #AA 2 JEAE Aoz JFEAZRAYH
#Z(Nutrient Management Conservation Practice Standard, Code 590)& AA3ted #e3HAZZ
2], 2015, p.52.)
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&S E 8 FE JIEstes 99d. 1S5S ALt AMSEE 71E B9A LU= VSR
wol Z3E @A 3ol 100kgol] AFslE o & FATL 075, AolA T F Al
7% 088, =& HX(32~107kg)= 36F To= AHFT(Rul= A H, 2012).

14) QlvlaE UN9| X &7bs /a5 2 (6DGs) @43 20508714 713542 4 & (climate neutral
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<HX A-1> 2¢4FE AMEfslsi= FIDO A=

FIDO CHART

ODORS CHARACTERIZED AS HIGHLY OFFENSIVE

FREQUENCY Intensity

ODORS CHARACTERIZED AS OFFENSIVE

FREQUENCY
DURATION Simyls Quarterly | Monthly Weekly Daily
Occurrence
1 minute NA NA NA | VS =
10 minutes NA NA VS
1 hour NA Light
ODORS CHARACTERIZED AS UNPLEASANT Very Light
FREQUENCY
DURATION Single % Weskdy il
Occurrence 2 ¥ 3
1 minute NA NA NA '
10 minutes NA NA
1 hour NA NA
4 hours NA [l
ODORS CHARACTERIZED AS NOT UNPLEASANT
FREQUENCY
i soomgle | Quarterly | Monthly | Weekly Daily i!-!ﬁ
1 minute NA NA NA NA NA
10 minutes NA NA NA NA NA %
1hour NA NA NA
- = e TCEQ
12 hours+ NA NA

February 2015
XtZ: Texas Commission on Environmental Quality(2016)
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2. 7l Manitoba

st o, EY U F FAFANitrate-N)2 Al gkgH(Manitoba Agriculture,
2018).

O Aivberel ol EvkManitoba) FelAE 715 AAAE Ad 54 Qe A

O 20043 7}=H%w 9@ A 8] 7A(the Livestock Manure and Mortalities
Management Regulation, MR 42/98)c] EoFe] EA| wE 27 AAtd A3 £
3kt 2008 o= dAn g 2 JE AANE E3SEE v =23 A go] o UHe

T4 (the Nutrient Management Regulation, 62/2008) 7}4.
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O A YA &4+ A (the Provincial Planning Regulation, 81/2011)2] 57H(EAFAI Ao A =
/IgH 252 £017] #af Al & G Aol thall AFA 2 FA 249
HaeAYTAS AASL YdS<HFHE VI-3D.
£ = Asty, g Fell= oHH7F o st
Il o] o] ofe]o Zh% M7l 7o o5 FFS nEste] AEE wxEAE o] ko]

o] wEHE 5B HANT 5 USS AHI

Z A-D ExXNFALE, SEESAH I AISEE 28 22 2| HE|

& Hel (m)
== cloy HEXZ 2R XY= X 7|2
Fo2 5 |JIBAISAIMC m= |  Zo2 El | JIEASAMS He
Ald w=R0) —E—h:ﬂ’éifl"a* EE= ;25 E:XI A2 | BExMEAM L= :;;I; E:Xl e
ARSZER 71K Er X EA A7 ARSZEE 71K 2N PSINFS WIS
10-100 200 100 800 530
101-200 300 150 1200 800
201-300 400 200 1600 1070
301-400 450 225 1800 1200
401-800 500 250 2000 1330
801-1600 600 300 2400 1600
1601-3200 700 350 2800 1870
3201-6400 800 400 3200 2130
6401-12800 900 450 3600 2400
12801 O|&f 1000 500 4000 2670
M, & ME, s& AFXY, 2FY

T 1) I A" SAXHe= XHE Aol =A, HE M
A, SH A 32[oolM X[HFE =T
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=Z+2 2/0[5tH, AH w2l Ho|E F= XP2 ZetsiK|gh AlgZo|L 25
X A2 ZEsHR| 22,

XIZ : Manitoba Agriculture(2020).
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O miyEntel A= 7150 Ao R 1% oo taiME 7tE5iEs @ AL 2
T4 (the Livestock Manure and Mortalities Management Regulation, MR 42/98)
o] 1570 ¥xg FAsL I3

=238 7bg A (rendering plant)42 0. 2 o] &3 A Y wj A, E |3},

a0z Agd ¢ doH, oy AHE &3sr] 93 A&
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Industry BoardollA #A<S AEst FAE
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4. EU

O EUAE 715858 Add £ SUste] #7404 288 2ystag 3

Nitrate Directive)& Al 351%
O () WA AWFE $AA WBUNA Asrsh AErze] Aude] FYL
W53, fHe FEE& BRASy] f3 EFHoF 19919 HEH Al d) = (Council

Directive 91/676/EEC). EU 5 71H 2 &2 ALY 53 FA st d3Fs F4
U & As AGATE AAMoF o, H4 4dva A& 8 8 #st gl
718 Amnet F2H BA2AE ustd T AA T i FAH 0
a2 73(Mandatory action programmes)¥ &332 RUHHLZ S FHIH

- BTN B Ao w Axet Akl i AEF AFAA o] A
Aetar, AdE e oldel tigk A4 HAHAT, £2 EUHY, FrededdA=

O 7HEEE BE A7), §F AFAE 22 9T S FA UL,

- A 49z A& gk 210kg/ha, o] $ 170kg/has J3hgt o= AAsta, Wad 7t
A TR AT
- 4 IREE A 9AAY e AFsta, = A Ed

>
)
o
=2
i)
XN
Yo
=2
k=)
kg
>
)
o
2
i)
XN
o
ofo
Ry
ftlo
i
o
K
X
%

A}%%t% A,

O WA Y Yol A 7t5ER 2 3R 5] ALSFS Adsta A SA7IZES A

43) OECD(2010)& Farstod 2Hd 3t
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A Ao A 52 Haser] Hste] s ARAL, A
gk, 2] 9] E(Green cover), 2H=2] &3 (o] 22hHS 3t H4o

uhe g u}w NEEn A ABANE AT%} A

=

ol :

1>

L
do <) i

)

Ho

MRS AGAEE G A, B2 A6 el

Aggol ety BE b A tid s=E 480k gk, A&k
(31,00071), R F<4= (27,0007 RUEE 2 Ho] 9% 1 Qe 2004-20073 R
Aol W™ EU-279] Ast RUEH A A 15%7F A4k 7152 50mg/LE %
e Aoz JElyton, 66%= 25mg/L ol3tE UEld.

ft

AASE 7+E=e Edg 71 EA (2000, Water framework D1rect1ve)«] 3t HEO
A5k #E] Ald8¥E (Groundwater Directive, 2000) A+ A 3}=2] A4k

50 mg/L(Trigger value)s A= F At A3 Jor, dF 719
O 2 e =238t7] fste k9 7Es 7AsL A+

SN
S

fr e

_4

A

dlnka= SAteddd e #A7F 949

Ay
P>
2
ftlo
N
1
P>
2
o
ft
Ol
rlr

o

[GUgE 2 780 71203 2dS A7sl7] 93 35 A F(Action plan to
reduce the pollution with nutrient and organic matter, NPO)| 3} [z $7
o] #3+ 3% A & (Action plan on the aquatic environment)] ol w} 7F4) %X
£ Al EH1987).

1988\ 7F&E A Aaro] gk Al Aol AE A=, Hef FAEG A el
AMEFEE, S8A A8, HREA da w5 5

TaA A AR Al AskE ol & JNAFTAoRRE HA o)A g 25m, A H

TFYLERE 50m o AdE FoloF &
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19909 58] RE AEEnAe el FA Bl HAL, SRR ofF E@

AW FA1=.

T =

19939 RE = T&sde AHH wHES A% FsAY(Action plan for a

sustainable development on agriculture)] 3&}oll thZ 733t A Ho] A3y,

=g, drtgod A s 191978 $aE 5=5%H(Animal Welfare Legislation)

of Wt HAE 243 e VMol HASA Als 2 55 ook g

EAF U ARYGAAE A, A AFE HA A2eWF T et BEA AAL BE

B2 gl A% 4o A4 A 59 FES

10573 olste) |l EARE A 172 ol "HatAY wlart & H wigto] Ay o
< T3 Fejodok s, 107 o) A A HA 1S A=V A9 22 218

F | oF 3l ol 2015WHE BE EAbe] HEH.

EAY] vige g7 g s AL 9] Y5kl HEslEA v

d ]
e EWol WYL AL AFL WA £ AL WF @

2
Al

N

52

. [
=2

O

-

ol

o

K

)

i

FE RS ST ARSI A A WFH ook shH, weF 2AE Yol FohA A%
3 Azslofo} s, Ao Ak .
ARSE B FF AuE 099 el YES AL AZ UK, FAH o ok &,

HAE AAT 5 AES stal 7] w8s 246

oF .

AU A SF 87 B g Axwlo] wEA A sojof s, g AsHL
=4 AY Aeldl EE FAME dARo glofo} .

HA7F DA A7 ol ofF oA AgHolAE o Hi, Ha 8AZ HAL 40
Watte] R(AA EE AF WS Wopo} shrl, Al AF 2PANT FEHAZ

Mg W) M Eofof 3
FEA O T 2 RS i} 9
Al in-all out A|2R o2 EAE BF 0E 08 P4, 252 ANSE ¥

.
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<FE A-6> HOER =X MSE s £2HA
2

A S(kg) E|A AQHE ()
10 oot 0.15
10 - 20 0.20
20 - 30 0.30
30 - 50 0.40
50 - 85 0.55
85 - 110 0.65
110 =1} 1.00

0

0 0o o ©

: Danish Agriculture and Food Council(2017), p. 29.

diupg =3k 19809 ) o] % Z4bsrte] B - FEY EAVE tiFgo wet
4 B A A, ARS R AR 55 AlE
N7A ¢ AR N E A2 AA G0 /A Fa, ASFS =3 A8

7MEEReE AAA FHrE &8 F e B9 WaAAARE TtEe AT T
A= A z3H(Harmony rules)S 43t

EU 24t A3 543 #7202 220179 ©]%F 1.7LU/a, 1LU=100kg N)

DN
S
—
\]
rL
=2
rlr
f
o
to
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ol
ol
Ll
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o
Ol
ol
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do
2
r o
N

48 TAE 2 AR,

A4k H(Nitrates Action Programme)©. 2 20083 HE] A wj&S 1A

A=dta 9lE =de EEG 201290 whel Hho] @72
Y8 Hlolerts 1FAS 7le] A&, =AY HY=
oA

1% E% vl 27k BUE ol g AasH
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B2 A8 Fstel ol ests ] e EEN

il

°]-§-3}

rr
e
=
[
3

Z4rerAoF Baistel o4H, B4, gRUol 37 GBo| FAVEES WYl W

°FHB7HAA(GIRL, GOAA& &8l AN =l W 387]E= A
7HEHEETE 0.02 o3t Al Alat AFYA <l - 517t

4 S neshe] Az o BANE B SHBER A
shul, ol o] WANIEE A7 10~25% olulejof .

dlE ol 10% 715 AEWE 0] 49 1A7E /1202 65 ol ofH7h B o |

- ZAFEE I4ATHE FE5ta JdoH, Ad D FAR A ugt 253 A
<KBE A-> SS9 o HiE 7|&
. HiEZ |
Hi 7 [ Eq
oiE HE
2| 500~2,5008 1,500~ 4,000HH
X}oil 7| 1,5008H ’ ’
AZ2: SAtEAZRZ| 2 LHEXI=Z(2018)
O BA W= 7128 AYF 40ug/nd, 24hr 71% 50pe/niS 2TA3HE < Hu, EAo]
AV E o FAon AAHES o FHT AL
O EUol= g/ e 27 o 51, it A7 Skgha® 2754 ok W, o
% olmyo} lug/ni, A4 35kg/has 743" o4l
- 4EYolE 3ug/nid wld wiEstd 1de) A4 &2 13kg/ha ©]44.
-z 9N 15005 FEEAC A9 300~350m Hoizl Loy fiAelA =A sk,
SamaR( ol ) Fa ol Ui BTN B
O AFdHITFH A= HSH(FE)o] o|dFAHXA 7|02 FA| /A= ook 3}
o, 3% o4 otskE Al WHAAE 71al] wEel Bl AE MESE AL 94
AHFESE ZolZU ABALES WMEA ARshaok B
0 o) Hrel= Adns e o 7aiatn FAAA9 olAAZs) s34 A% 58
TASE B, Sabed RS Fo SATAE BHEeh
O FANA oA A : FE 15005 71FOR H4 20mE FAH glon, FF

600m= ek =4 Ag<l.
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n:9L

O =3, =92 v 8 HE(Fertiliser Ordinance:FO)& E3) EU @4t A Ao &
St 59 AN} QI(P) vlE2 Agksla o, HE AJH] A 7}E2EE %,

Hlo] @ 7tx JAES oFH o2 x3stA F
O 2l "j& Ak 20kg/ha—10kg/ha=, 24 vj& A gk 60kg/ha—50kg/ha= 734

O AL 1 7I5ER MZE AV 4744 672 d%

6-2. SA4ER #4E A=

O 7FEEL vlg A]ﬁ W79k A8, AAA

a5
ol @3 FF5AYE 19963l AAsEA AP g

O =9e nzs 720 otet 3% F7hA

=2 H
Fol wet Y WAL 2AHL EAES FHT.

7. 7]

7-1. 4874 IH HE
O 7I&E =W Manure Decree, 199Dl we} =23 (Manure Bank)S A H

=28

A

O 19884 12€ 21#F HEH ol o)At FAHEH SHEE EXAH £2& BAZE,
o QAPAY WYL e 2 AS

- UG AEAMAE ez o5 HiE At B ANAEe] HE ARGl s}

o
1:1]0
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=
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o

(Nutrient Emission Rights, NERs), 7}

2% 28 Z&Manure Processed Certificate, MVC), 7185 BA4S 9

3l

=
h

=

TS WA FHo e} o]Ak3 o] 2002 10€ 3L

T+ {Regulration (EC) no 1774/2002} 2 w59} #H

|

.
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=
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-z H(Decree for the
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Protection of Waters Against Pollution by Nitrates from Agricultural Sources)%.
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o O o o

FFE AMSFEE2W(The Welfare of Farmed Animals Regulations, 2003)ll
met 7hEo] ol R glo] AfEa AT A FA L ALE F e F
& AssfoF 3

HA o} o] A DA wel LAWAE T FA FFE AAAGS AN

A ue, 2], 25, W, &5 T AAE FA A 74

A+ #<FA 9 (Nitrate Vulnerable Zones, NVZs)49

AAANZATE B4 FEde #dd AFES FA4T S

YRS EX O Hrl o] g2 4o 2 gk A4k 249 HFo] 2 AAAFH %A
A (Nitrate Vulnerable Zones, NVZs)Z A A& o] QL.

EU A4 A Fo = 2d5(polluted waters)e] 71+=& Asta Y=
(Environmental Agency)2 20| 3jd 7|Fdl F&st=AE B71e + A+ &
I 27 (borehole) RUE] VELAE o] &l AFT Ast4-E A7]H o2 HA 600k
star, ol H g LS B 29E FAYY AFE EAE WEA NVZE A A5 ofF g
EU Z4H9 A H oA Aot 298 AL ddlso] HAA &s 45 24t
d =7} 2l 3 50mg o/l Ak, e F 50mg o]l Agka, FFIEIt 7
B e FF T, S, AU

A A% A AArE Aaredo] Sabel el elo] B
= %

A 87373t P& B tol
Colig AART D8 NVZ UAA A TE B0E T A% e e FAE
fokslA AHan gom, #an AYE B AT Y. AN AL 5A o

AN APE AAFom I3 2Fe S0l FUF LFAES fd NVZ AY

44) DEFRA(2016), EAQ2017)E #arste] 2443
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of ¥dHe] F ZZ I3 2 (Action Program rules)S A A&

2012-2015'd 71t &<t At EUEHY A2 34,9017 (EU-28)= H+ 1,000 kit &
8/ Axo WEAUFYE H& WEE Malta, Belgium© 2 z+zF 130, 97 71H/1,000 ki 2
D). AEYG EE 1do] A 2¥ AEE 7PER Azt 13] o3t (vta, gEN|o},

Zas, 29A)Re 53 o)y (@71011 ARotE bR |zt gom, AEpe] B5

2008-201140] wlahe] oF 23%7} Z7hete} 3304270 AN 2UE DL Sa51 9]

& ol BFHOZ 76701000 kiio]®l, A7k oF 18] (918 ~ oF 203] (YA

Ggd MED ST 98

(NVZ A A) NVZZE Agd W32 1,951,898 kii (20121@)ell A 2,175,861 ki(2015)Z &

o] o 61%0] a3 %%Sﬂ RS Rggste] G T 5, AsE, AES 71
A%

o= Yol

oo

9. vEds:=
9-1. Yidd =9 =4+ 7|3

O vg&=&= FEY 60%7F F74A0lx, dA ExE 74X Fdsstr] wEol
B SR A Aekg A od EAV UFH.

O HE#=E 7I&is #EAgRe] A w479 7IEEn #dd Ade T Q)
I, 7EERS] BEY Y AVE Adety AZAAL S 55y B4 7S e
stal, kRl 7t wWlE&S FoluA ¥

O 7}&in AFR# 7H2S 8, AAE 7]Fo2 Az had 19879 350kgell Al
20023 o= 80kge. 2 U=+ 7+=3

O oted gAY wEdA gAY} 2 JAEH ATE =Uste] Bl FE9
HEE 24 S ZoldE 8% 19809 oz Ao e

9-2. 7I& AFSFF AgS 9% 242 AHH

O 7= A5 Al o8 A7E=E g3 22 A-8S Adeh

19841 FE} A AFEF A FANL 71E BRe) FAE ABIE WE

- 151 -



(2) 22AI(1987-1998): F-IA=< ©] &3 &7HE < W& A

O 19861 Ex(Manure Act) =4ste] AbSFFx ]l WiEATE AdtEe s7HE

W& 7S Abg st A

2fEAY A7) 9A3 Ao s haw 125kgS FolA = ¢l vi&& BHo g 14
AF HjE s tiE] Ao E JAABEAT FAE VEF oGS HEE T =S
shar, 125kg ol talA= < &3 0.11 /=, 200kg 3£ iy e @93

0.23 29| B3 F3}

(3) 3EAI(1994-1997): FEuj=dAA A

O

4

19943 AE|AHA=ZE FH=A7F thAH.
A4k (manure production rights) 2 Bl wWlEdo] AdE L, HPsts 5712
FE Tt AR Ao s AL
FAH = EA7]Hkland-based)F B ¢} EXHIZIHFGE 2 U, A= &5 A o] 125kg

< wote] Fofsta EXNZIRIAE = wlEFlA EAVIRIAHE AT AR,
Ads EAHZINEE o =3kH.

28 Az Ao Fojd FElEde =3 A w7 Fdske AL SAHA
T FER HA w7 WEAE & ASEU FEe AL 58

42471(1998~): &= 2 A A2

1998\ oF ==/ A1 ¥ (Pig Farming Restructuring Act) &

1995/96'd AA| HA| 2 7hE AAEFaol gEo] A Fo

A st

A
kr
=
i
=
o
)

eHE/ht QAR RE LD PURE 5, F 25% 4F 74

sHEC] &% Ariste] Wl os) 10% &= Fx°] 584

(5) 524 (2000~2002): HAFZH=
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O FE, YA, WIS k] AYL U] Ash ALV RufER ZY 7o)
- FPHRARAR Feted LR (ump-sum) AYAAF AT
- AWARE Aol AR WAY Wl I} AAF A

O 2004\l = &7kl AFSHo] 18% Haste] Ex viET A ztel 714

O A= A SAd Ex AXFARAYE A3  AXqA, £ 2
H g A JskA, B AX Al- A 5o S A&,
1) <1 AZ1A1(1986-2005)
O 1986119 E<kr 3H(Soil Protection Act)L Fix A 9] ¢k A]7], WHS A
- %A= hawd 250kg, & w2 350kg, YA FA = 125kg

- EUV|&S wz27] 93 43S dAd oz ¥&20149 AHEEE had 80kg, JEE
85kg).

2) £= 9 ¥s 4x 43H2006-)

O I A=Z4AI7F At HA 7h5E%e] Fuj7i7) vhol 27t S a1 A gju] o] 2007
2749 F=e 29

O 20061 <1 A Aggto] Eixxol gl 47 2 &H.

3 Ex 2= AAE A1991-)

do| A= 90005 G20 =),
9-4. A7|& AH

O A B3 A A7le ZHE T3l A7Hez VfSERz A7 249e &

RS
D 259 EFFY o 73K1992-)

we AR F 24N Yol 5 A1) Bl FUlnjection)s oF .

f
M

o X

- 153 -



A 1A gk BAE de= H(AZE oF 3,0008F F2).

- AHESAHS EolE Bl o]SE e

r.l

(2) EXW7IHEAY 243H(1996-97)

O 7Hol & ° BIRARE A AES HA 7 sigARTE AEsE A B H 7Rk

B & 30% 2

Q) % oF7HEH&(2013-)

O F7HE ATk 2% BA HEFHE A ol Rrt 1FEAG 9% =S

Lo

o) 3}

- BuobEAs AP FoHe EolEt 2
- oRokFH o] A% FobH: 20174 50%
- 22

E 7bEsA X8 A FE sl w9sks R AALed 24
1=
o

sk Belstel A PEE 9 4 A

|
kv
rlu

o

9-5. FEAA
(] FEA A (Nutrient Accounting) Al 28-S =<3}
(1) MINAS FEAA 7 F35 A =(1998-2005)

O MINAS(MINeralen AangifteSysteem)+= & 7Fch9] 2] &7
s RAES FEA

- A Azl tis) A8

S "?“ 180kg)

- 20039 7]F Ealo] Q1L ha © 20kg, AAE 100kg(2A9] 7
o ¥z A%

- o8 do{AE Rl tha) A3t da BT kg F IR

o
o
rlj
f(rt
kl
By
A
o2
SiA
=2

- 1998-999] 75 AA| F4ks7ke] 3/400 thef A g=H Ao 2001dFE B w7kl A&

O EUA# 47} o] Al=+= EU Nitrates Directive9} A==ttty &2
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- AHA axeFo] Ha|AMor sta FEEAIF] HEEHA golof vt HE

- BU7|Z0) 252 Byuol vg AFLEHS FASE M2 A o8 tA=.
(2) 97 FE+=3%7H2015-)

O ANCA(Annual Nutrient Cycling Assessment)A] =&l

- 20159 71¥ 70%°] FEUt FEALYS B

- S7PEE ANCARE S o] g3 JEHAZ}S Husfol &

- dEde AL A 98 =98 A=
9-6. EX|-7}% A7)

(D Exo)d AlK2002-2005)

O A7)afh BA Eng BT 4EEA Bt $rhE 1d dol BxE ol dsts
Ake AFE7beh Bolof 3
- AAlokg @A Bake BrbE ASESE Zaok @

O 7|&& EUY| Nitrates Directive2 A, Z2#|2] had &4 170kgd &A1 210kg¥
- AA] Aeko] olYH=A & HFSH] AdH &4 7HF.

(2) BEAAA H5d h(2016-)

- Q1A &3] ha G 20kg &t B
O 20~50kgQl &7He & o= Qs ¥ Z7HE9 14 EA F/H7u=E 435
A 3/42 THEA

- 50kg ©]&<l &7h= Eolve Ex=d 125 BEA FI/HME ajAdsta 128 73 2

- 20189FE Hsrt ko] A MEAANA =4
9-7. &7IN 444
(1) £x=239(1987-1998)

O 7tEHExe A A 7 MBS BHoR

- A=l ExARAAN zkEa, A Agste v oEES A sUtdA FeR T
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A ol g3kA B
O EUZ Bxde] Jgn g3t vl 24 8 LQust $712ve £4% & Jou
FA Bmed AT,
@ ExA% B2(1987-2012)
O W¥Esksk FFoIGALY A An] nz
O Bk AT A, ANe #A W&S A Fb 4F A
(3) A=%7H2-8(1987-)
O B7} 3 AEFEe ARl FYstel HEEstE AEste] Yo B
- AwE skl WE AT B39 4AE B}

- GERIYHL 4B AYFH BE

|3t skl Aabt B3,

4

HE A-D UEIE ZUSE 1Y B

o i

1984
1986

M 1988

1990
1992
1994
1996
1998
2000
2002
2004
2006
2008

2010
2012
2014

HRZE FMST, *)

1. = LA O 2ok AA E (O
2. 23t3g o|8% o HiEE A Q)
3. FEHEHEHEH (M)
4. %= W LA AMEH (O
n 5. HYFEEF (M)
H e o 4EFH (O
G 7.2 AHE AT 4 (O
IH 8. = X HH At (C)
WL |9 Bmol EFe 023 ()
N o |10 EXIHZIEHHE A2 v
< 1. 2 9|2 7+ZH|8 (O)
IH g0 |12. MINAS F2AF 0t 20=5H = (M)
o0 T 13, AZHQHEABHH L ANCA (M) w | ||
= K T |14 2= O[TASf (M)
W N B |15 EX|Q1A S¢Sy ()
k) 16. 22 (M, E)
B Eexy EE M)
3 18. M E=sIHE (F)

Z=: * C=Command-and-control, M=Market-based, E=Educational.
EANE, CR=B IR, FEM-SEN, SM-M,

XIZ : Bankus, G.B.C.; World Bank Group (2017)2| A= Ri74.

- 156 -



	축산환경 개선 기본계획 수립을위한 정책연구
	목차
	I. 서론
	1. 연구 필요성
	2. 연구목적
	3. 연구내용과 방법
	3-1. 주요 연구내용
	3-2. 연구방법

	4. 선행연구 검토
	4-1. 국내 연구 동향
	4-2. 국외 연구 동향
	4-3. 본 연구의 차별성


	II. 지속가능한 축산을 위한 축산환경 개념 정립
	1. 국내·외 축산현황
	1-1. 국내 축산현황
	(1) 축사 설치 및 운영 현황
	(2) 가축사육 현황
	(3) 가축분뇨 처리 및 자원화 현황
	(4) 축산악취 현황
	(5) 폐사 가축 발생 현황

	1-2. 해외 축산현황
	(1) 축사 설치 및 운영 현황
	(2) 가축사육 현황
	(3) 가축분뇨 처리 및 자원화 현황
	(4) 축산악취 현황

	1-3. 양분 수지(Nutrient balance)

	2. 축산업의 여건변화 진단과 방향 설정
	3. 축산환경의 개념과 범위

	III. 국내외 축산환경 관련 법령 및 제도
	1. 국내 축산환경 관련 법령 및 제도
	1-1. 국내 축산환경 관련 법령
	1-2. 국내 축산환경 관련 제도
	(1) 환경오염 관련 제도 : 가축분뇨
	(2) 환경오염 관련 제도 : 축산악취
	(3) 환경친화 축산농장
	(4) 축산물 안전성 관련 제도
	(5) 사육환경 관련 제도
	(6) 축산환경전담기구 신설
	(7) 기타


	2. 국외 축산환경 관련 법령 및 제도
	2-1. 미국
	2-2. 캐나다
	2-3. 일본
	2-4. EU
	2-5. 덴마크
	2-6. 독일
	2-7. 벨기에
	2-8. 영국
	2-9. 네덜란드


	IV. 축산환경 개선을 위한 이행유도 방안
	1. 축산환경개선을 위한 정책적 접근 방법
	1-1. 규제제도 vs. 지원제도
	1-2. 인센티브 vs. 직접규제
	1-3. 이행기 정책 vs. 지속정책

	2. 규제준수 유도를 위한 조치
	3. 친환경축산에 대한 국민적 수용성과 비용부담
	3-1. 환경과 농·축산물 가치평가
	3-2. 가축분뇨 배출억제의 경제적 효과
	3-3. 경제적 효과 분석의 시사점


	V. 축산환경 실태조사 설계 및 관리방안
	1. 실태조사 필요항목
	1-1. 가축환경
	1-2. 인간환경
	1-3. 주변 환경
	1-4. 지역 환경
	1-5. 지구 환경

	2. 실태조사 세부항목별 적정 조사주기
	3. 실태조사 관련주체별 역할 및 추진체계
	4. 축산환경 요소별 관리방안
	4-1. 가축환경
	4-2. 축사관리
	4-3. 축사 주변관리
	4-4. 지구환경관리


	VI. 축산환경의 효과적인 법적·제도적 관리방안
	1. 축산농가의 관리 방안
	1-1. 축산농가에 대한 축산환경 관련 교육 활성화
	1-2. 축산환경 컨설턴트 육성 및 활성화

	2. 축산환경 개선을 위한 관련 법 개정 방안
	2-1. 축산환경 개선 지역협의체 구성 및 운영
	2-2. 깨끗한 축산농장 지정
	2-3. 경종농가에 대한 가축분뇨 관련 교육 활성화 방안
	2-4. 경축순환농업의 활성화와 양분관리제 도입

	3. 사육환경 기준의 보완과 축산환경 마일리지제 도입
	3-1. 가축 사육밀도의 보완
	3-2. 악취관리의 보완
	3-3. 축산환경 마일리지 제도 도입

	4. 혁신적인 축산환경 관리 방안
	4-1. 축산환경지표를 활용한 체계적인 축산환경 관리
	4-2. 축산환경 통합관리시스템 구축
	4-3. 혁신적인 축산환경 개선을 위한 리빙랩 방식의 도입


	VII. 요약 및 결론
	참고문헌
	[부록] 주요국의 축산환경 관련 법령 및 제도
	1. 미국
	2. 캐나다 Manitoba 주
	3. 일본
	4. EU
	5. 덴마크
	6. 독일
	7. 벨기에
	8. 영국
	9. 네덜란드



