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Summary

The objective of this research is the reduction of househotilltsss and waste (FLW).

In order to achieve the objective, we divided the research program into three parts, which
are: (1) development of a household FLW diary app, (2) economic evaluation of the benefit
of avoidance of FLW generation, and (3) constarcof a base for a nationwide

municipality network for the reduction of FLW.

In our previous research in Kobe in 2016 and 2017, we found that the generation of
household FLW gradually decreased during the recording period for a paper based FLW
diary and tlt providing information on preservation of vegetables influenced the behavior
of subjects. These findings were promising for reducing household FLW, however, the
detailed mechanism of FLW generation was left unclear, keeping paper based diaries was
time consuming, and the survey too costly as a tool for reducing household FLW generation.

In this research, we developed a FLW diary app to facilitate the diary keeping and
evaluation of the economic benefit of avoidance of FLW generatibich we can expect as
a candidate of effective information to change behavior.

The achievements of the first year are the followings.

(1) We organized a price vector that corresponds with the food category in the diary

appby using data from thRetail Price Survey angurvey of Household Economy,

and the information of variance of price within category and area. We collected the
price data for XX types of vegetables and fruits from 12 stores in Kobe to obtain
the variances of prices with respéxtarea and the choice of foods within a

category and the difference between the published data and the actual price. In the
next year of the study, we will evaluate the external costs of FLW.

(2) We developed a FLW diary app. The app is devised to facititeinput and to
understand the actual status of FLW generation by incorporating our previous
research findings using paper FLW diaries. The app has been released to public
(https://gomijp-foodloss.con). Anybody can use this app free of charge to
understand onebés FLW generation or use |

generation. The use of this app is efficient in the diffusion process because the
marginal cost is very low. In the next project year, we nwdbrporate price data
into the app to test I f and how the eco
behavior.

(3) We built a panel of app users. We sent an invitation mail to 5574 registered
municipal administration monitors in Kobe on 17th December 201 8naa# an
announcement atlhe Kobe City Website. We had8users register bysh
February2019. Because the number of users was less than we expected, we will

expand the user panel in the next project year by incorporation of our experience of
3
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public reldions activities. We plan to extend the current test use period to analyze
the long term effects of diary keeping. In order to get useful results, it is necessary
to make trial and error efforts to increase the size of app user panel. In the next
project year, we plan to test how providing information on economic loss would
affect the subjectsd behavior.

We aim to integrate research and environmental policy by close collaboration with local
governments. We will feedback the useful information provided ftetailed analysis of
the collected data as evidence and contribute the establishment of evidence based
environmental policy.

In addition to municipalities such as Sendai and Kakogawa, Osaka prefecture and
Tokushima prefecture have started household FldAMatton projects and carried out
surveys by using paper based FLW diary. Several municipalities have expressed interested
in the FLW diary app. The FLW diary app has the potential to be an effective and popular
tool to reduce FLW. At the national levelgtMinistry of the Environment released a tool
0 Se-daynohallenge FLW Di arydé for environmental educ
2018. We can expect propagation of FLW diary keeping by the use of this app by various
actors in various areas.

This propct has been reported on by newspapers, Kobe Shinbun (22nd December 2018),

Mainichi Shinbun (6th January 2019), and has been receiving attention as an-éshping
application for FLW reduction by municipalities.
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HER, A—X 100g
MAR, FAF (B8, 3100g

A5 (MBERO 100¢g
bh BREERC) 100¢g
7045—, b5H 100¢g

A=2Xnh, JASHE{DIL100g
P rF—y—p=3 BI100g
~—2ak, |JASEMEL, 100g

MUBHR, EAY (BOOg800g
WAY (200gAY), B200¢g
EER oe2F—Z, 5100g
M B, 75-XE F¥:-125¢
Zr—ya—nk, 4001 kE

BER, Hv2E (L0FAI 1Ay 2

lkg
1kg
(15 2.4 14 1kg
Bh# lkg
ELHA lkg
#BELPL, BPULPLEL kg
lkg

P —YFARAABHR lkg

213
1r2
124
85
108
250
184
255
4Tt
1223
113
760
323
244
185
156
243
206
263
126
216
2103
3ss
182
644
375
220
ar4
1673
349
954
1361
176
1196
2803

215
182
122

106
250
186
242
512
1556
115
718
289
238
200
147
229
204
252
126
217
2053
388
182
644
375
224
413
1319
385
947
1268
169
119
1610

213
179
125
85
108
290
185
232
512
1372
115
722
2m
234
186
150
226
203

126
217
2107
398
182
644
362
231
354
872
338
875
755
175
732
1650

211
138
116

106
290
198
230
550
1335
115
729
axr
227
198
153
228
205
245
126
217
2053
398
182

154
237
232

274
751

176
728
1898

213
184
116
87
106
290
197
229
586
1366
114
763
312
241
194
150
231
202
249
126
215
2053
398
195
660
149
228
219
877
252
824
359
179
692
2217

212

180
115

106
290
197
224
514
1323
114
713
324
242
194
157
231
195
252
126
215

398
195
660
154
221
161
891
241

336
167
613
2319

208
i76
117

106
290
215
229
491
1644
116
773
327
235
202
157
239
2m
256
126
214
2085
398
1%
660
150
220
165
1076
233
934
398
i
689
2168

180
115

106
290
260
220
538
1644
116
731
235
237
194
157
219
201
251
126
214
2107
398

660
154
211
235
1358
370
1040
450
174
865
2147

212
182
118

106
290
237
234
537
1774
112
734
28
243
196
157
238
196
252
126
214
2107
348
200
660
159
220
145
1302
256
9%1
498
181
948
2105

212
167
116

106
290

230
567
1366
112
T44
276

196
154
236
192
251
126
214
2107
398
195

152
220
172
1389
218

805
180

2187

232
166
118
83
104
290
257
222
560
1520
114
750
211
234
188
150
235
192
242
126
210
2053
398
200
693
157
213
215
969
213
853
470
187
772
1843

170
114

100

257
220
550
1584
115
792
331
235
134
152
28
186
252
126
211
2049

693
154
213
172
796
149
27
437
184
631
1973

233
168
116
8.5
102
290
257
221
555
1862
1145
71
301
234.5
186
151
2315
194
247
126
210.5
2051
398
200
693
156.5
213
193.5
882.5
18l
790
453.5
185.5
701.5
1908
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111 EoFWd
1412 L5
1413 2 nh
414 2w A
1415 A LA
1416 ZFS

M7 eFheE
419 hACA
1420 Hitng
ML L5
1432 2PLAHA
1433 b %
1434 &5 ¥
1435 %

1436 k< F

1437 ¥—=
1438 # Ll
1442 2o 7=t
1443 L®HL
1453 TLLWAR
1461 TLad
1462 Hirid
1463 - A
1464 D&
1471 =555

1472 hiss

U7 $E

148l TAdCe(
1482 #5FL

1483 VW AN
1485 = A5 {759
1486 < 2K
1487 * LF

1491 EF¥iGRE
1502 U A Z(5L)

lkg
1kg
lkg
lkg
l1kg
lkg
lkg
lkg
1kg
lkg
1kg
lkg
1kg
lkg
S-pbek (FFFwb) d1kg
1kg
1kg
1kg
Lol 1kg
Z3LA, HER, % 100¢g
BEEol, §AY (21 (104
Ehre, BALERHIM2100g
BLZAR BESR ¥ 100¢g
ERoLE, Fols EE100g
ARER, i 1kg
RS l1kg
ROSHE, LATHE, 11492

e

FlEREERL

BLEIA

R Aice< 1kg
ErkiETL, ¥ 1kg
=< HAR 1EREPII1kg
¥ 1kg
EX, =vsXEEERL 1kg
{3V %L¥F, (AEE 1kg

ARA—ba—EEk F—N1kg
AL, 1f200~40051kg

322
662
39
435
936
215
1728
801
1508
3937
487

1324
854
1285
2362
657
910
1856

1813

1833
99
376
1875

2213
852
897

1088
498

600
304
535
3
545
1061
245
1598
891
1526
3695

707
1003
702
1279
1750
644
934
1856
368
283
610
1794
232
1674
96

1975

2213

944
1088

595
313
556

559
1036
27
1545
872
1556

457
837
847
17
1050
1633
620

1856
379
283
615

1974
232

1493

401
1957
670
2244
852
976
1088
509

705
327
629
183
554
1191
319
1568
839
1510

425
435
662

793

559
766
1856
370
29
614
1712
228

2242
656
2224
864
1056
1088
571

667
386
528
170
467
1082
277
1589
838
1447
3302
452
443
602
664
817
1475
563
685
1856
374
29
618
1816
222
1512
100
403
2260
676
2340
846
1050
1088
605

569
38
1486
179
363
1055
240
1870
762
1426
3276
431
495
646
677
722
1410
54
509
1856
369
296
618
1881
226
1597
103
403
2296
676
2288
846
1052
1088
731

596
341
1368
217
425
589
220
2713
818
1511
3481
483
637
670
632
828
1586
540
626
1856
369
296
626
1977
226
1605
98
392

659
2288
843
1026
1088
826

644
316
1273
272
476
1138
269
2190

1472
4197
607
695
787
670
913
1641
417

1614
369
3m
626

133
226

1525
106

2494

2340

984
1088

651

913

250
529
1094
281

933
1440
4747

626

906

1033

1015
1401
561
786
1533

28

1977

231
1494
97
394
2520

2195

957
1072

629
352

217

1060

1755
910
1419
4463
622
o7
924
954
1041

580

1614
369
294
629

1816
233

1497
105
384

2520

2256

1013
1088

745
287
610
176

290
1461
875
1430
3947
672

864
969
1072
1684
525

1614

294
627
1881
232
1578
99
376
2407

2231
823
999

1088
531

701
353

451
1044
291
1456
928
1439
3767
649
607
801
645
879
2002

1614

B8 8

la8l

1560
106

2430

2296
854
1005
1088
b17

723
320
609
1545
546.5
1014.5
2905
14585
9015
1434.5
3857
660.5
5975
8325
807
979
1943
559
864.5
1614
37
p*) |
627
1881
2325
1569
1025
380
24185
6725
2263.5
8385
1002
1088
524
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1632 ik

1633 &

1641 v —R

162 5 Frv7
1643 w3ax—X
1644 v 4

1645 FLyi?
1652 # L-— -7
1653 W —7
1654 ok kL

BRAA (NIRBDAALKE
1#350~620¢g 1kg
NAE, L TFFLi1kg
1190~260¢g l1kg
HES lkeg
Z4UELE (SiRETil1kg
1#186~144¢ lkg
HIAEN, WAR, ¥7:2425¢

¥v/—F (hfd) B, 41000¢g

ZryFARFLv R, #UELkg
REER, %AV (LkgAtlkyg

FAE, ZVw<HLL3D, 1000m

¥BmE, AYTAY (T5(750¢
B, @AY (1kgAV)1lkeg

BGEEE, 0B, JASHRESOOmI
MEY/—Z, JASHKER-500mlI
FURRAY (500gAL500g
HUREAY (450gAt450¢
WhEZSvh, FLEF-FZ150g
ArERFL 2, EI)150ml
B gAY (12m5) , 1%

Bk, R&E—%a, a—~2148

HobAK FAY (12€(100g

1655 o1 « (A OTRAOED, HUBRAY 360g

1656 380 lr
1657 shEMsEH
1658 nHRxJ v =2
1701 & S A
1702 FALw S
1703 £ da <
1711 #RF 3
1712 r—%

1713 ¥ a—sU—Ai
1714 7V >

1721 ERF v b

#2329 (68g2Y), [258¢

PESH UM, BESEL162¢
L ARG, 2—1260¢g
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Wb a—Fr—%, 14148

ARE=FSU=LAY 100g
FUFRAT, AvZAY 140¢g
ALY (3w rxT41100g

444
491

2228
253
839
112
308
697
io6
213
365
199
145
181
187
230
203
175
239
289
222
349
197
192
182
137

81

a3
164
444
123
100
151

824
453
500

1998
241
1012
112
308
697
106
213
365
199
145
181
187
239
203
175
239
322
222
332
197
192
182
140

167
449
120

96
151

871
471
504

1gs2
246
1043
112
306
675
106
213
37l
196
143
176
182
234
203
175
217
332
222
349
197
192
182
133
81

163
449
125

151

470
528

1770
256
1056
112
302
675
106

213

364
198
143
176
is2
239
203
175
217
332
222
349
197
192
182
132

ZRR

1
448
122

149

487
560

1929
246
1115
112
302
730
106
213
364
198
143
176
182
232
203
170
217
332
222
349
197
192
182
133
8l
83
165
448
122
92
151

439
587

241
956
112
302
730
114
213
362
198
143
181
152
233
203
175
223
332
222
349
197
182
182
132

162
448
126

93
148

380
524

252
893
112
302
130
114
213
371
196
143
181
192
237
203
175
218
332
222
343
197
192
182
132

17

126

9
151

376
523

254

854

123
302
730
114
209
362
198
148
181
192

203
218
220
321

229

338
192
192
182
132

81

83
186
448
126

91
149

803
380
523

243
899
123
302
730
114
210
363
196
143
181
192
230
211
219
224
332
222
43
197
192
182
132

8l

85
164
448
134

92
151

642
287
524
612

252
952
123
302
730
114
214
362
198
143
181
182
224
214
233
224
a1
245
349
187
192
182
148

81

84
164
438
124

95
150

715
384
517
496

244
785
123
an
130
114
214
32
196
143
181
192
226
214
224
224
k-4 |
268
343
197
197
182
137

82

a5
164
438
121

90
151

667
377
567
590
2208
245
1012
123
303
730
114
214
350
198
143
181
192

214
224
224
332
268
343
203
197
182
145

84
160

122
104
149

691
3805
542
543
2208
2445
898.5
123
302
730
114
214
361
197
143
181
192
235
214
224
224
326.5
268
343
200
197
182
1415
82
84.5
162
44]
1215
97
150
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1732 ¥ v > 57—
1741 AW

1761 Faalbk—F
1772 L

178l Fa—A»HA
1182 FARI V=L
1783 F#F +Fy 7R
1784 €U —

1791 HEEoOAHL)
1792 W@

1793 Hi=¥Y

1794 N 5 7

oXik 82V (AOEKI0g
SHbEBEASL, LEZ100g
#®FaaL—+F, 50g, 650¢
nE——Fyv, HAF/ 100g
wal—L2AHA, HiTA, 18
R-ZSFPARSU=4, #s110ml
#AY (60~95gAY)100g
ZL—y€U—, RAAY, 18
BHRY HLWMECETI1IA
¥ FA4ov¥, [HeI¥-100g
EAY, ¥ 18
AUPESZ, #AY (43(100¢g

1795 FLEAYICEIIEFIFL (MRFER 12>

1796 MBS A

AAZATyT4, BAY 18R

1797 L&D B P L) B MY R LEPNC B2 18

1801 3 ¥ rifEE
1802 S5

1811 54

1812 %X

1813 #AUS

1821 amw 4

1831 BAY

1842 H 5B

1843 vz Y

EER, MEE, 1K (L1008
F&] Sk M5, 9L100¢g
#F M54, I 100¢g
BT, ¥ 100¢g
TESLIALADEATE100g

HFr&A47, i 100g
A—X, ¥ 100¢g
mm, #iL, ¥ 100¢g
A, 5 1%

1851 XREOIOv 5 HREXLZOOvS, (MEL100g
1852 ;BB -4 4, BARSHREEHE100g

1871 WEAH L —
1881 ¥ g5 &

1891 RE¥EZ A &
1902 &%

1911 iT%

1915 aRE

LhAFAL—, $AY (2200g
FLF, BAY, 10~1£100g
ARTLOE BAY (2:230¢
MFE RFEAVERL) , $100¢
T4y, 25~30%10%

BEEH, v FEFAALE25m]

1921 f ¥R &> Fa—E#EAY (B0~90gAY) 100¢g

1922 9 —=k-H
1923 o— e —fkH

L¥aF—a—k— (8, 100g

a—k—, Ry bkARFLALLI000mI

183
117
116
129
119
238
168
147
543
166
129
76
656
214
513
1016
205
150
137
238
118
58
194
129
116
135
93
83
3
497
116
83
917
134
141

188
119
14
128
119
226
177
147
543
178
129

655
230
513
1126
165
153
136
236
119
252
197
129
116
130

83
3
501
118

85
917
131
4

188
114
105
129
119
236
165
146
543
18
129
79
656
230
513
1301
162
150
142
239
121
250
203
129
114
pE |
105
Fi
31
502
116

917
13
141

183
112
105
128
119
236
144
141
543
181
129

656
230
513
1204
155
158
142
235
121
250
198
124
114
181
105
76
im
501
116

917
131
141

183
116
105
128
119
236
130
144
543
183
129

656
230
513
1301
150
159
142
239
122
8
209
129
114
131
105

311
509

8l
919
131
141

18
118
105
129
119
236
134
138
543
176
129
17
656
230
513
1315
182
15
142
218
128
243
207
129
i
129
105

31
508
116

994
127
|

188
121
105
129
122
236
157
144
563
181
132
79
620
230
513
1379
155
147
L i}
211
122
235
208
129
116
129
105
i3
31
506
116
81
951
124
129

190
117
105
129
122
214
162
144
563
184
129
Fi
629
230
513
1189
153
151
142
214
121
229
206
129
118
132
102
73
m
508
116

951
124
129

138
115
105
129
122
231
167
142
563
192
135
76
629
181
513
1268
156
147
4
214
123
230
198
12¢9
1186
134
105

311
513
107

960
124
141

i83
i1
105
129
122
231
159
147
563
207
i3
73
654
181
513
1255
162
159
140
210
120
233
213
129
118
i41
105
72
311
514
100
85
960
124
129

183
124
102
129
122
231
157
147
533
198
132
7
663
181
513
1262
171
143
141
222
124
239

129
116
133
103

74
311
515
113

971
134
141

183
126
102
129
122
227
160
147
533
202
136
77
663
181
513
1172
155
154
142
220
123
27
212
129
116
135
97
74
303
512
113
85
71
134
141

183
126
102
129
122
229
158.5
147
533
200
1335
7
663
181
513
1217
163
148.5
LR
221
123.5
»s
210
129
116
134
100
74
307
513.5
113
84.5
971
134
141

60



1930 2ERHERET) BEV 21—, ALYITa21000ml
1931 RERRET0~ZTAYEHH, 20~50%500ml
1157212 HEF-EF100% EF5200ml
1951 gkREARE 2-3, Ry bRILAY 500ml
1981 A#—Y FY»7 <y pRrLAY (500n500ml
1982 2549 4—%-2y bRIAY (2, 002000m |

1983 54, ARTY, HEEAY (1, 1000ml
2003 %A EEE, ¥EBAY (2, 02000m |
2011 £l BIZBL: 595, (31800m|
012 F2—nA4 HAY (350mLAY) 350ml
2021 £ *&, &AY (350mLA350ml
2026 a8 EFHHE? 5%KH, FA350ml

2027 E—LRT - AZOhoBEE (Fat) , 350ml

2033 94 A%— EAY (700mLAY), 700ml
200074~ EEEm, Ay bRFAAY T20ml
202 71Am)  WAR FUE BAY (7750ml

163
n

m
103
234
1004
1653

163
n

m
101

1018
1675
119

163
n

1
103
4
1018
1675
119

160
152

m
103

1661

119

1203

140

601

160
192
54
83
11
103
213
955
1661
119
1219
822
685
1440
439
601

159
204
54
83
111
103
234
91
1648
119
1209
g
687
1434
439
601

160
204

110
100
24
998
1654
113
1209
81
683
1462
418
601

163
204

m
103
23
919
1675
114
1215
LE] |
687
1476
L5
601

166
154

m
102
pr.
989
1675
114
1202
836
689
1449
43
538

R e B8R

113
103

91
1610
118
1176

1449
4

B e 8R

m
103
24

1610
114
1181

z

112
103
213

17
1176

1431
451

R e B8R
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1115
103
2185
97015
1603
1155
11785

1449
4945
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