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Practical Determination of Life cycle CO, emission associated
with domestic cooking in Japanese households

Toshie TSUDA, Chieko OHY A, Yoshie SETO, Hiroko KUBOKURA and Atsushi INABA

Synopsis: The study examined the volume of Life Cycle CO, emission from Japanese, Western and Chinese
dishes that are daily consumed by the Japanese, especially it compared the volume of CO, emission depending
upon a different cooking process. The results of the analysis revealed as follows.

1. CO, emission is greatly influenced by the purchase of in-season product and the use of food ingredients
produced in nearby prefecture.

2. It is clear that the size of cooking pot, adjustment of cooking temperature, whether or not to use a pot cover
while cooking could affect on the reduction of CO, emission. It is necessary to devise suitable cooking
process for CO, emission reduction because CO, emission could be increased depending on certain cooking
process such as boiled or steamed.

The volume of CO, discharged from cooking by one household is limited; however it becomes larger when
taking the total number of Japanese households into account. (49,530,000 according to 2005 census) It is evident
that every household should concern on CO, emission from cooking since it could reduce the environmental
burdens.
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Table 1. CO, emission from producing Japanese dishes ingredients

Dish Ingredients g-use (for 4persons) Harvest season ((k:géozeﬁ(gslﬁz)
Rice 480 0.477
Codfish 102 0.174
) . . Field peas 66 0.024
(C,:'ESC';“;B' Lotus root 61 0.038
Egg 114 0.100
Rape-seed oll 10 0.037
Sugar 53 0.005
Shrimp 192 0.485
Cuttlefish 495 0.857
Egg plant 227 {g:‘égﬁ‘;ﬁ’i) 0.351
mmer/Autumn
i)lijtdosré)u ' 0.079
Tempura Bell pepper 62 {g:‘ég:sh‘;ﬁgg) 0.202
(TAS5) Summer/Autumn
(outdoors) 0.020
Egg 60 0.037
Wheat flour 100 0.064
White radish 200 | Summer 0.041
Winter 0.019
Rape-seed ol 101 0.378
Egg 182 0.160
Chawanmushi White meat 52 | Domestic production 0.078
(FmEF L) Import 0.025
Shrimp 183 0.463
Chicken 154 | Domestic production 0.231
Import 0.074
Carrot 98 | Spring/Summer 0.041
o Autumn 0.031
Iridori Winter 0.018
(R1Z8)
Lotus root 218 0.137
Field peas 25 0.009
Rape-seed oil 39 0.286
Sugar 27 0.002
Carrot 99 | Spring/Summer 0.042
Autumn 0.032
L Winter 0.018
?g;"rg“) Lotus oot 298 0.188
Field peas 25 0.009
Taros 318 0.141
Sugar 27 0.002
. . Nonglutinous rice 320 0.318
i;k;%g"”) Glutinous rice 160 0.159
Azuki beans 50 0.046
Sekihan (Steam) Glutinous rice 320 0.318
(7% LARER) Azuki beans 50 0.046
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Table 2. CO, emission from producing Western and Chinese dishes ingredients

Dish Ingredients g-use (for 4persons) Harvest season (Egoéoj?(lgsjgg)
Beef (leg) 200 | Domestic production 0.666
Import 0.131
Onion 118 0.012
Consomme juliene Carrot 82 | Spring/Summer 0.035
Autumn 0.026
Winter 0.015
Celery 83 0.015
Egg white 37 0.033
Pork 372 Domestic production 0.836
Import 0.295
Carrot 95 | Spring/Summer 0.040
Autumn 0.030
Winter 0.017
Stewed pork Potato 194 | Summer 0.035
Raw materials 0.015
Onion 305 0.031
Field peas 21 0.008
Butter 21 0.078
Wheat flour 16 0.010
Salmon 320 0.393
Saumon a la meuniere Wheat flour 32 0.021
sauce bechamel Salad oil 26 0.097
Butter 34 0.126
Carrot 22 | Spring/Summer 0.009
Autumn 0.007
Winter 0.004
_ Cucumber 20 | Winter/Spring 0.031
Zya zuai row su tan (Green house)
HERARS)
(¥ (Sotijr:jrgsrrg\utumn 0.006
Pork 118 | Domestic production 0.265
Import 0.094
Sesame oil 2 0.007
Rice 480 0.477
Egg 72 0.063
Shi chyin chao han Leek 21 Spring/Summer 0.006
(+=18R) Summer 0.012
Autum/Winter 0.008
Oil 30 0.112
Beef 66 | Domestic production 0.220
Import 0.043
Egg 20 0.018
Bell pepper 98 Yg:‘;z:i‘;ﬁgg) 0319
Chin jao chyao nyu row Summer/Autumn 0032
(B4R (outdoors)
Leek 1 Spring/Summer 0.000
Summer 0.001
Autum/Winter 0.000
Oil 4 0.015
Sesame oil 4 0.015
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Figure 1. CO, emission from producing food (Tempura ingredients)
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Table 3. CO, emission from transporting Japanese dishes ingredients

. . g-use . o CO, - emission
Dish Ingredients (for 4persons) Growing district (kg —COZ/kg—use)
Air plane Truck Ship
Rice 480 | Akita prefecture 0.361 0.068
Fukushima prefecture 0.155 0.025
Chirashizushi Codfish 102 | Arasuka 1.005 0.029
(b5 LFEFD Russsia 0.183 0.005
Field peas 66 | Aomori prefecture 0.064 0.012
Lotus root 61 | Ibaragi prefecture 0.002
Shrimp 192 | Chiba prefecture 0.001
Indiana 2.064 0.100
Indonesia 1.720 0.050
Cuttlefish 495 | Chiba prefecture 0.008
Okinawa prefecture 1.295
Peru 13.746 0.399
Tempura Egg plant 227 | Hokkaido 0.317 0.059
o~ Fukushima prefecture 0.073 0.012
(TAXD) Sweet pepper 62 | Hokaidou 0.087 0.016
lwate prefecture 0.044 0.009
White flour 100 | Nearly prefecture 0.001
White radish 200 | Hokkaido 0.280 0.052
Gunma prefecture 0.007
Rape-seed oil 101 | Nearly prefecture 0.001
Egg 182 | Nearly prefecture 0.001
Chawanmushi White meat 52 | lwate prefecture 0.008
(FmEL) Shrimp 183 | Indiana 1.967 0.095
Indonesia 1.639 0.048
Chicken 154 | Iwate prefecture 0.110 0.023
ridori Carrot 98 Ho!<kaido 0.139 0.026
(puge) Chiba prefecture 0.002
o Lotus root 218 | Ibaragi prefecture 0.008
Field peas 25 | Aomori prefecture 0.024 0.005
Carrot 99 | Hokkaido 0.139 0.026
Nishime Chiba prefeclure 0.002
(E L&) Lotus root 298 | Ibaragi prefecture 0.010
Field peas 25 | Aomori prefecture 0.024 0.005
Taros 318 | Kagoshima prefecture 0.581 0.093
Nonglutinous rice 320 | Akita prefecture 0.241 0.045
. . Fukushima prefecture 0.103 0.016
?;zklg;ng(&s)ml) Gilutinous rice 160 | Akita prefecture 0.120 0.023
- Fukushima prefecture 0.052 0.008
Azuki beans 50 | Hokkaido 0.017
Sekihan (Steam) Glutinous rice 320 | Akita pr_efecture 0.241 0.045
e Fukushima prefecture 0.103 0.016
(FR LFRER) AZuKi -
zuki beans 50 | Hokkaido 0.017
Table 4. CO, emission from transporting Western and Chinese dishes ingredients
) . g-use ) o CO, - emission
Dish Ingredients (for 4persons) Growing district (kg -CO,/kg-use)
Air plane Truck Ship
Beef(leg) 200 | Ooita prefecture 0.272 0.048
Gunma prefecture 0.007
Austraria 2.867 0.083
Consomme juliene Onion 118 | Saga prefecture 0.190 0.033
Wakayama prefecture 0.085 0.016
Carrot 82 | Hokkaido 0.115 0.022
Chiba prefecture 0.001
Celery 83 | Nagano prefecture] 0.002
Pork 372 | Kagoshima prefecture 0.680 0.109
Gunma prefecture 0.013
Carrot 95 | Hokkaido 0.133 0.025
Chiba prefecture 0.002
Stewed pork Potato 194 | Hokkaido 0.271 0.051
Shizuoka prefecture 0.008
Onion 305 | Saga prefecture 0.492 0.085
Wakayama prefecture 0.219 0.042
Field peas 21 | Aomori prefecture 0.020 0.004
. Salmon 320 | Hokkaido 0.637 0.109
Saumon a la meuniere - -
sauce bechamel Miyagi prefecture 0.030
Chili 9.505 0.283
Carrot 22 | Hokkaido 0.031 0.006
Chiba prefecture 0.000
Zya zuai row su tan Cucumber 20 | Hokkaido 0.028 0.005
(EERA#KS) Fukushima prefecture 0.001
Pork 118 | Kagoshima prefecture 0.216 0.035
Gunma prefecture 0.004
Rice 480 | Akita prefecture 0.068
Shi chyin chao han Fukushima prefecture 0.024
(+E2ER) Egg 72 Nearly}prefecture 0.001
Leek 21 | Aomori prefecture 0.020 0.004
Chiba prefecture 0.000
Beef 66 | Ooita prefecture 0.090 0.016
Gunma prefecture 0.002
Chin | a0 chyao nyu row Austra_ria 0.946 0.028
(R B Bell pepper 98 | Hokkaido 0.137 0.014
lwate prefecture 0.000
Leek 1 | Aomori prefecture 0.001 0.000
Chiba prefecture 0.000

Vol.2 No.3 July 2006




Journal of Life Cycle Assessment, Japan

COMHMIRAZ N Edbir b, T KRS THIT 55
TR O T2 F T v 712 & 2W5%0 CO,HEl it
0.008 kg-COyn FMllA: 5 2285 % & 1295 kg-COgp ~L—
5 OZEHIE 13746 kg-CO, & 7 V. MRATHIC X 2 Wik T
3% < DO CO B ENT V5, ZOMORID L TH
DS, b A R R IE O R A RO, ML O
TR HEE LT & ) COPIREA D\ 2 & i
%o VWb 2B ORI TH %o HA LI W%
12k % CO RSV 2 EAVR S e,

3.3 WHEIC LB COMHE

WP BT 2 CO PR R O H %2 Table 5 & Table 612
RL7z.

BAIANF—OWIUIEZFOMEHIMRMTHL L b
NTWw2, ZETHOL=ZINVEREL LEDOED Y LB
LD CO MR DN R BTz FHd D TIH0093 kg-COy 7

7 LTIR0113 kg-CO, & %2 1. #d 0 id# 4 LITH~CO, 3k
HEAI819% E VRN Edbh oz, T TIR4 NGO
HTHWEL TS, HAOERN THEZM) Llibzv
ETIEL K DCOHEMEZHIRTEZ 2 2 LIZHHNTH %,

T, AAZM S TKOWBMEHITIB U B5K. K, Y
KOZIE T & D CO, P % Figure 213m L7z, MES
T ¢ 15em D) T8 (7 V<4 MR ZfH L. K Ok
Mm20C) &1 ¢ AN, #oHED Y LR L TR L. Wi
100C D COHFHRIZ IR DH . #Fd Y 250059 kg-CO,n
#F72 L2%0064 kg-COy &2 ) #d D 1k % LICHAK8%.
HROYE. DD A0051kg-COy #72 LA10.057kg-CO,
T#ED D D10% COHEM DM Z iz, 8ROGEE
100CEF T2 Lh EXAOLTIMERETH 7. TAFAL
HhH D THLPKROBEZRRKDES5%TH o720 OREHE
PONAZMHT S & ZIIMEOHFEO R VPR THESE
T 22 LD COHFEAZRIMTE 52 Ea%hholz,.

Table 5. CO, emission from cooking Japanese dishes

Dish Cooking process Cooking flame Cooking time (kg%éiT'LZS_f;e)
High 2min50s
Roast minced fish meat Moderate 45s 0.141
Low 15min5s
Boil field peas High 1min05s 0.014
Chir:ashizu_shi .. High 38s
(55 LFHA) Cook eggs for later cutting into thread Cow yTR 0.012
Cook lotus root Moderate-Low 2min00s 0.016
Cook shiitake mushroom Moderate-Low 4min40s 0.036
Cook rice (480g) Electric cooker 48min06s 0.083
Total 0.302
Tempura Heat oil High 4min30s 0.155
(TARED) Deep fry vegetable and fish Moderate 11min51s
Cook tempura dipping sauce High 1min20s 0.031
Total 0.185
Boil ginkgo nut High 3min10s 0.050
Chawanmushi Soup High 3min55s 0.028
(FBEZEL) Steam mix ingredients High 6min31s 0.212
Moderate 11min17s
Total 0.291
Boil vegetables High 10min10s 0.133
Boil devil’s tongue High 4min00s 0.053
L Boil field peas High 2min00s 0.024
'("ﬁfif;’g) Grill chicken High 2min05s 0.027
Soup High 21s 0.005
Mix prepared ingredients and bring to boil again High 1min20s 0.096
Moderate 11min10s
Total 0.337
Soup High 1min51s 0.024
Nishime Boil vegetables with soy sauce High 7min30s 0.151
(BEL®) -
Moderate 5min18s
Total 0.176
Boil azuki beans and drain High 1min45s 0.023
. . . High 1min45s
Sekihan (Boil) Boil azuki beans again Low 12minds 0.078
(RE AR High 4min06s 0.123
Boil rice with azuki beans Low 15min24s
Total 0.224
Boil azuki beans and drain High 1min45s 0.023
?%ktl ;;éﬁs)team) Boil azuki beans again E;g;] jl;nr:::::s 0.078
Steam rice with azuki beans High 46min42s 0.593
Total 0.694
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Figure 2. CO, emission from boiling water at different cooking
temperature
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Figure 3. CO, emission from dishes by different cooking process
(Differentein enviromental burdens)

Table 6. CO, emission from cooking Western and Chinese dishes

Dish Cooking process Cooking flame Cooking time (kzoégr?gsf:e)
-CO,/kg-
Boil to bring the stock out High 4min32s 0.060
Consomme juliene Cook soup High 6min05s 0.205
Low 33min55s )
Total 0.265
Boil to bring the tomato sauce Low 5min10s 0.232
Moderate-Low 27min55s )
Stewed pork Roast pork High 3min40s 0.047
Mix prepared ingredients and bring to boil again High 9min15s 0348
Low 50min45s )
Total 0.627
High 1min45;
Boil to bring the bechamel sauce 9 m|n‘ s 0.111
Low 18min15s
i Moderate-L 4min25:
Saumon a la meuniere sauce | &y saimon (With o over)(twice) oceraie-ow miness 0.093
bechamel Low 2min42s
Moderate-Low 4min34s
Grill Saumon (No cover) (twice) - 0.113
Low 3min10s
Total (With Cover) 0.203
Total (No cover) 0.224
Zya zuai row su tan - . . . High 3min55s
e = Boil ingredients with seasonin 0.088
(RS 1l ingredients wi g Moderate 3min31s
Total 0.088
. . Stir-fry ingredients High 1min40s (twice) 0.043
;S_T_';_r,l}l/\'g&‘;hao han Fry ingredients with seasoning agin High 3min04s  (twice) 0.079
AN
Cook rice(480g) Electric cooker 48min06s 0.082
Total 0.205
Chin j ao chyao nyu row Stir-fry ingredients High 2min00s 0.026
(T 4+R) Fry ingredients with seasoning agin High 2min30s 0.033
Total 0.059
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R E ARBENERTH L Lo, WHERETO
B, HOPOBROLDNT, A TOKRY & EALET
bobLEZLNI

35 BAX - @F - FEREDOI A 7Y 1 7 COHHE
AWEIETIY FIF7=HA - P - hERBOHR 2 S, R
KO ERHBUSENE LT, TDF 4 794 7V CO i
(AFLC- COy & 7RY) % Figure 4 & Figure 51278 L7z,
RELOLC-CO N EE A2 L. HIED CO HE =T
0.184kg-CO, T > 725
Figure 4 (A) 1R T X912, =¥ (4 Y F) RERK (X

V=) GEERITETIHAL S SICEBL»SD T v 7
kO ETiE, HAIZB T 2P EOE 1099 % 12§
v, 853 %13 H%IC & % CO ¥ (15.938kg-COy)
Tholzo THTH LEREO M Z MM L2A1E, W
B B PEHEOBIA1X8.28 % & ZDHIG XS % 25,
LC-CO,13 2220k g-CO, & 4k CO kI3 D 2 0 o 72
(Figure 4-B) o

HEUE R L 72354, &R CTld Figure 5-A. Figure
5-BIZ/RT & 9 ICHHIC X % CO I RIZLC-COy D 27 ~
29% (0.224kg-COy) TH Y. LMK TIEFigure 5-C.
Figure 5-DIZ/RT & 9 1262~64 % (0.694kg-CO,) TdH -7z

Table 7. CO, emission from garbage waste (Japanese dishes)

Dish Ingredients Garbage waste (kg) (E&éo:?;lgsslﬁg)

Egg 0.016 0.031

. ) . Field peas 0.004 0.001

(CQ'ESC;“;B' Lotus root 0.003 0.000

Dried Shiitake 0.006 0.001

Codfish 0.001 0.001

Shrimp 0.041 0.005

Cuttlefish 0.357 0.043

Tempura Egg plant 0.031 0.004

(TAARBL) Bell pepper 0.020 0.002

Ginger 0.013 0.002

Egg 0.008 0.001

Ginkgo nut 0.007 0.001

Chawanmushi Egg 0.025 0.003

(FmzE L) Shiitake 0.009 0.001

Shrimp 0.037 0.004

Burdock 0.056 0.007

o Carrot 0.030 0.004

'E'i".i” Lotus root 0.017 0.002
(RIE8) -

Field peas 0.001 0.000

Ginkgo nut 0.007 0.001

Field peas 0.001 0.000

Carrot 0.015 0.002

Nishime Lotus root 0.044 0.005

(BL®) Burdock 0.031 0.004

Shiitake 0.027 0.003

Taros 0.050 0.006

Table 8. CO, emission from garbage waste (Western and Chinese dishes)
Dish Ingredients Garbage waste (kg) (Ego_(z:(_)j/r?(;izg)

Onion 0.017 0.002

Consomme julienne Carrot 0.013 0.002

Celery 0.024 0.003

Egg 0.026 0.003

Field peas 0.002 0.000

onion 0.046 0.006

Stewed Pork Potato 0.054 0.006

Carrot 0.047 0.006

Dried Shiitake 0.001 0.000

Zya zuai row su tan Zhathuai 0.010 0.001

(FERAHRS) Carrot 0.001 0.000

Egg 0.009 0.001

Shi chyin chao han Leek 0.001 0.000

(+RIER) Ginger 0.002 0.000

Dried Shiitake 0.002 0.000

o Bell Pepper 0.027 0.003

f;;ﬁiﬁé’g;ya" nyu row Ginger 0.000 0.000

Egg 0.038 0.005
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Figure 5. Life cycle CO, for sekihan
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LCHENT 2 A0 F—m X ), e, k. S,
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F—RCO P RED LIS Mo TR I ENbh b,
®EAMEDTH40%. BEWEMHFRIZ27% L. TRLE R
FOFEAE T, BAEFITB 2 BEAFKEE 0L B % H
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