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Synopsis: How should we alter consumption towards more sustainable consumption patterns if we do not
know the effects of such alterations? Our attempt was to develop an indicator to evaluate sustainable
consumption activities. Combining an empirical panel analysis of the Japanese Panel Survey of Consumers
(JPSC) data, on shifts in consumption patterns, and calculations of consumption-based lifecycle CO,
emissions, allowed for the estimating of correlations between new life events and shifts in consumption
patterns, and hence the subsequent CO, emissions from a household. Due to a lack of variables in the data
used, nine life events, instead of sustainable consumption activities, were chosen to analyze the impacts to
consumption patterns. Unlike cross-sectional data, the use of individual panel data was particularly useful
to observe clear differences of mean values in consumption patterns between groups classified according to
detailed attributes. Increasing numbers of adult family members and increasing household income were
found to be possible major factors that induce CO, emissions through household living expenditure.
Altering physical places of living was a factor that induces CO, emissions through changes to possession of
durable consumer goods. The life events that we chose for analysis are unavoidable by consumers as they
are important parts of human’s lives. Therefore, our evaluation tool is not to suggest which life events
should be avoided due to high CO, emissions, but rather provides decision-makers with the factors that
must be considered in the process of promoting new environmental activities that have the potential of
leading to sustainable consumption.
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Table 1 Grouping of the sample by life events and numbers of observations

Variable NN NY
(1) Married and left family 2,231 57
(2) Gave birth to a child 2,034 149
(3) A family member moved out for business reason 2,330 13
(4) Started new lessons or learning 1,967 64
(5) Took a leadership of a committee, club or organization 1,768 235
(6) A family member had entrance exams and enrolled to a school 1,877 235
(7) Wife - Employed 772 170
(8) Wife - Full-time position 441 32
(9) Moved to a detached single family house 948 65

Total number of the sample is 2,352.

Table 2 Expenditure of propane gas (LPG), kerosene and gasoline

Expense Unit Combined
(yen/month) (kg-CO»/yen) (kg-CO»lyen)

LHW (Lighting, heating, and water expenses) 20,195 0.01538
T ithin LHW 2,302¢? 0.01690

own gfiSI(WI in ) , - 0.01996
LPG (within LHW) 2,312 0.01030
Kerosene (within LHW) 70402 0.04253

Transportation 39,485'7 0.00381 0.00665

| Petrol (within transportation) 5,324 0.02100 '

Note:

- (*1) Expenditure based on JPSC

- (*2) Expenditure referred to “A Document referring to emission calculation for the global warming gases” and calculated the
ratio of energy expenditure of electricity & light, water, and transportation costs, then the results were applied for the
expense of (*1).

Table 3 Calculation of CO, emissions (t-CO./piece) from possession data of durable
consumer goods

Piece Price per

Item Expense ) I-O Table CO2 emission
purchased piece
(Yen) (Yen) 1D 1-O category t- CO2/mill. yen] t- CO2/piece
Dining Set 158] 20,530,000 129,937 96 Wood/Wooden Product 2.09 0.27]
Cupboard 189 15,690,000 83,016 96| Wood/Wooden Product 2.09| 0.17]
Microwave 185) 6,500,000 35,135 232 Applied electronic device 1.49 0.05]
Refrigerator 335) 40,850,000 121,940 226 Home appliance 2.37 0.29)
Automatic Dishwasher 39 3,240,000 83,077 226 Home appliance 2.37| 0.20]
Vacuum Cleaner 352 9,890,000 28,097 226 Home appliance 2.37| 0.07}
Laundry Machine 315 15,600,000 62,222 226 Home appliance 2.37| 0.15]
Cloths Dryer 44 2,500,000 56,818 226 Home appliance 2.37 0.14]
Sewing Machine 109 8,820,000 80,917 226 Home appliance 2.37| 0.19
Electric Fan 366) 3,410,000} 9,317 226 Home appliance 2.37 0.02]
Air Conditioner 487 56,880,000 116,797] 226 Home appliance 2.37 0.28]
Fan Heater 223] 6,560,000 29,417 226 Home appliance 2.37] 0.07]
"Kotatsu" Heater 71 1,790,000 25,211 226 Home appliance 2.37] 0.06
TV Set 543 37,350,000 68,785 224 Radio/TV 1.93 0.13]
Stereo Sound System 139 9,630,000 69,281 223] Electric music appliance 1.97] 0.14]
CD Radio Cassette Recorder 196 4,150,000 21,173} 223 Electric music appliance 1.97] 0.04}
VCR 415) 14,190,000 34,193] 225) Video appliance 1.84] 0.06}
Video Camera 206 30,550,000 148,301 225 Video appliance 1.84] 0.27)
Telephone 466 8,320,000 17,854 15] Precision instrument 1.85) 0.03}
Bicycle 712 16,260,000 22,837 263 Bicycle 2.25 0.05}
Automobile 663] 1,175810,000] 1,773,469 249 Car 2.77 4.914
TV Game 482 8,440,000 17,510] 232] Applied electronic device 1.49 0.03}
Word Processor 77 9,000,000 116,883 227 Electric calculator 1.5] 0.18
Personal Computer 421] 104,620,000 248,504] 2217 Electric calculator 1.51] 0.38}
FAX 266 13,130,000 49,361 229] Electric communication device (w/cable) 1.8 0.09
Mobile Phone 1179 12,520,000 10,619 230} Electric communication device (w/o cable) 1.74 0.02}
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Table 4 Calculation of CO, emissions (kg-CO,/piece-year) from use phase (electricity

consumption) of durable consumer goods

Hour/Year Electricity Intensity (W) Electricity Consumption (kWh/Year) CO2 emission
ON OFF | Timer |Adopter No ON OFF | Timer |Adopter ON OFF | Timer |Adopter kg-CO2/piece-
Use " Total Use Use Total
mode | mode | mode | mode |connection| mode | mode | mode | mode mode | mode | mode | mode year

Microwave 111 0| 6,520 4 0 2,126 | 8,761 900 0.6 5.2 0.0 0.0] 99.90 0.00| 33.90 0.00 0.00| 133.8 48.17
Refrigerator 8,760 8,760 203.0 73.08
Automatic Dishwasher 289 0| 6,851 0 0 1,620 | 8,760 1200 2.1 0.8 3.0 0.0 | 346.80 0.00 5.48 0.00 0.00] 3523 126.82
\Vacuum Cleaner 46 8,714 | 8,760 1000 46.00 0.00 0.00 0.00 0.00 46.0 16.56
Laundry Machine 292 0| 6,882 44 0 1,543 ] 8,761 500 0.0 0.3 3.3 0.0 | 146.00 0.00 2.06 0.15 0.00| 148.2 53.36
Cloths Dryer 99 0| 6,482 10 0 2,169 | 8,760 1200 17 0.2 0.0 0.0]118.80 0.00 1.30 0.00 0.00| 120.1 43.23
Sewing Machine 48 0 0 0 0 8,712 | 8,760 70 3.36 0.00 0.00 0.00 0.00 34 1.21
|Electric Fan 346 0] 2,140 0 0 6,274 | 8,760 60 0.0 1.0 1.0 0.0] 20.76 0.00 2.14 0.00 0.00 22.9 8.24
Air Conditioner 599 | 4,506 878 16 0 2,760 | 8,759 1200 2.3 0.0 3.9 0.0]718.80| 10.36 0.00 0.06 0.00| 729.2 262.52
Fan Heater 725 516 | 2,072 45 0 5,401 | 8,759 430 0.5 2.1 2.7 0.0 311.75 0.26 4.35 0.12 0.00| 316.5 113.93
"Kotatsu" Heater 528 0] 1,821 0 0 6,411 | 8,760 600 0.0 29 0.0 0.0 | 316.80 0.00 5.28 0.00 0.00| 322.1 115.95
TV Set 1,844 | 2,951 | 3,291 21 7 646 | 8,760 150 0.7 0.5 0.7 0.2 | 276.60 2.07 1.65 0.01 0.00 | 280.3 100.92
Stereo Sound System 282 | 2,297 | 4,147 47 0 1,987 | 8,760 60 13.9 21 17 00| 16.92| 31.93 8.71 0.08 0.00 57.6 20.75
ICD Radio Cassette Recorder 283 | 1,174| 3,343 14 8 3,789 | 8,761 50 3.8 1.6 16 14] 1415 4.46 5.35 0.02 0.22 24.2 8.71
VCR 328 | 2,581 | 4,802 179 0 877 | 8,767 15 7.8 2.7 2.0 0.0 4.92] 20.13| 1297 0.36 0.00 38.4 13.82
Video Camera 104 0 0 0 0 8,656 | 8,760 5 0.47 0.00 0.00 0.00 0.00 0.5 0.17
Telephone 96 | 8,664 0 0 0 0] 8,760 4 3.8 0.0 0.0 0.0 0.38] 32.92 0.00 0.00 0.00 52.3 11.99
TV Game 291 216 | 2,870 0 529 4,854 | 8,760 170 0.0 1.0 0.0 0.0| 4947 0.00 2.87 0.00 0.00 6.6 18.84
\Word Processor 40 0] 1,624 0 130 6,967 | 8,761 60 24 24 2.40 0.00 3.90 0.00 0.31 90.5 2.38
Personal Computer 975 0| 5,063 0 2,345 | 8,383 85 0.0 1.5 0.0 1.0] 82.88 0.00 7.59 0.00 0.00 35.9 32.57
FAX 95| 8,665 0 0 0 0] 8760 13 4.0 0.0 0.0 124| 34.66 0.00 0.00 0.00 0.2 12.92
Mobile Phone 246 190 0 0| 3,937 4,386 | 8,759 1 0.0 0.23 0.00 0.00 0.00 0.00 0.1 0.08

Table 5 Calculation of household living expenditure from annual income and

expenditure data per year

JPSC

Average value per annum
per household (10,000 yen)

Annual Income

867.7

Tax and Social Security

-195.9

Payment for Housing Loan

-392.8

Rest (Living expenditure)

Table 6 Yearly CO,-emissions for average household in the JPSC data (Year 2000)

279.0

1 Mo 12 Mo. CO2 intengity

(1,000 yén (10,000 t-CO2/mill. CO2 emission

' yen/year yen kg-CO2/year
Food 57.87 69.44 1.96 1361.12
Housing 21.48 25.77 0.22 56.70
Water, Gas, Electricity 17.41 20.89 19.96 4,170.51
Furniture and Household Appliances 4.87 5.84 2.09 122.04
Clothing and Shoes 12.10 14.52 1.86 270.16
Medical and Insurance 6.79 8.14 1.51 122.95
Transportation 18.22 21.87 6.65 1,454.35
Communication 10.55 12.66 0.77 97.45
Education 16.09 19.31 1.05 202.71
Hobby and Leisure 10.42 12.50 1.74 217.55
Going out 11.52 13.82 181 250.20
Allowances 23.34 28.01 1.81 506.92
Total 210.65 252.78 8,832.65
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Table 7 Average possessions of durable goods and its associated CO, emissions

from possession (production) and use phase (Year 2000)

Possession only Use phase
Mean CO2 intensity | CO2 emission | CO2 intensity | CO2 emission
(t-COslpiece) |  (kg/piece) (k%/’é’;)ce' (kglyear)

Dining Set 0.63 0.27 172.54 0.00 0.00
Cupboard 1.08 0.17 187.61 0.00 0.00
Microwave 0.90 0.05 46.61 48.17 15.54
Refrigerator 1.06 0.29 305.22 73.08 27.79
Automatic Dishwasher 0.09 0.20 18.09 126.82 4.19
Vacuum Cleaner 1.19 0.07 79.93 16.56 7.11
Laundry Machine 0.93 0.15 137.13 53.36 17.92
Cloths Dryer 0.21 0.14 28.35 43.23 3.27
Sewing Machine 0.69 0.19 132.41 1.21 0.30
Electric Fan 1.47 0.02 32.40 8.24 4.37
Air Conditioner 1.74 0.28 480.62 262.52 163.98
Fan Heater 1.05 0.07 73.21 655.93 246.98
"Kotatsu" Heater 0.81 0.06 48.47 115.95 33.72
TV Set 2.01 0.13 267.13 100.92 72.97
Stereo Sound System 0.65 0.14 88.35 20.75 4.85
CD Radio Cassette Recorder 0.79 0.04 33.36 8.71 2.49
VCR 142 0.06 89.68 13.82 7.08
Video Camera 0.60 0.27 164.36 0.17 0.04
Telephone 1.83 0.03 60.28 11.99 7.88
Bicycle 1.94 0.05 98.92 0.00 0.00
Automobile 1.28 4.91 6,279.11 2,482.00 3,172.15
TV Game 1.28 0.03 33.23 18.84 8.67
Word Processor 0.39 0.18 69.44 2.38 0.34
Personal Computer 0.64 0.38 238.20 32.57 7.45
FAX 0.44 0.09 39.58 12.92 2.07
Mobile Phone 1.38 0.02 24.83 0.08 0.04
9,229.07 3,811.20

Table 8 Shifts in CO, emissions from household expenditure items induced by
moving to a detached single family house

NN (948) NY (65) NY-NN

Mean SD Mean SD 12 Mo. CO2 intensity] CO2 emission

(1,000 yen (1,000 yen (1,000 yen t-cyzs/ il 5-cozryear

Food 1.81 27.09 8.00| 31.40 74.28 1.96) 145.59
Housing 1.59 22.04 -37.66 | 49.33 -471.00 0.22 -103.62
Water, Gas, Electricity 0.89 9.24 2.14| 11.67 15.00 19.96 299.40
Furniture and Household Appliances -0.33 18.37 6.00 | 30.27 75.96 2.09 158.76
Clothing and Shoes 1.13 16.93 451| 16.75 40.56 1.86 75.44
Medical and Insurance -0.62 21.89 472 | 2219 64.08 151 96.76
Transportation 4.24 79.63 14.80 | 118.62 126.72 6.65 842.69
Communication 2.59 9.55 3.40| 1154 9.72 0.77| 7.48
Education 1.55 16.16 -2.48| 18.03 -48.36 1.05 -50.78
Hobby and Leisure 0.43 28.97 -2.46 19.82 -34.68 1.74 -60.34
Going out 0.05 19.65 1.25] 17.96 14.40 1.81] 26.06
Allowances 0.26 23.22 -3.25| 23.58 -42.12 181 -76.24
Total 13.6 -1.0 -175.4 1,361.2
Total Sig. Changes only 1.3 -31.7 -395.0 55.1
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Table 9 Shifts in CO, emissions from possession of durable consumer goods induced
by moving to a detached single family house

NN (948) NY (65) NY-NN Possession only Use phase
Cco2 COo2 Cco2 Cco2
intensity | emission intensity emission
Mean SD Mean SD Mean [t-CO,/piece| kg/piece kg;peiZ(r:e- kglyear
Dining Set 0.01 0.32 0.23 0.61] 0.22) 0.27 59.84] 0.00 0.00
Cupboard -0.02 0.34 0.02 0.54 0.04] 0.17 6.96} 0.00 0.00)
Microwave 0.01 0.25 0.03 0.35 0.02 0.05 1.04 48.17 0.35
Refrigerator 0.00 0.25 0.08 0.32 0.08] 0.29 23.12 73.08| 2.10
Automatic Dishwasher 0.00 0.19 0.15) 0.40 0.15 0.20 29.55 126.82] 6.85
Vacuum Cleaner 0.01] 0.37] 0.28] 0.63] 0.27] 0.07| 18.09 16.56) 1.614
Laundry Machine 0.01 0.22 0.03 0.30 0.02 0.15 2.94 53.36 0.38
Cloths Dryer 0.00 0.20 0.08} 0.41] 0.08] 0.14] 10.80 43.23 1.25
Sewing Machine 0.02 0.31 0.09 0.38 0.07 0.19 13.44 1.21] 0.03
Electric Fan 0.04 0.46 0.33} 0.78 0.29 0.02 6.38 8.24 0.86
Air Conditioner 0.03 0.54 1.23 1.57] 1.20) 0.28 332.40 262.52 113.41
Fan Heater 0.03 0.441  0.20 0.90 0.17 0.07 11.90 655.93 40.14]
"Kotatsu" Heater -0.02 0.36f -0.05 0.48 -0.03 0.06 -1.80] 115.95 -1.25
TV Set 0.04 0.46 0.49 0.87] 0.45 0.13 59.85) 100.92 16.35)
Stereo Sound System 0.01 0.45 0.00] 0.53 -0.01] 0.14 -1.36) 20.75| -0.07]
CD Radio Cassette Recorder 0.02 0.50 0.00 0.614 -0.02] 0.04 -0.84] 8.71] -0.06)
VCR 0.02 0.55 0.14 0.90 0.12) 0.06 7.56) 13.82 0.60)
Video Camera 0.04 0.30 0.08 0.37 0.04] 0.27 10.92 0.17 0.00
Telephone 0.03 0.67 0.32 1.02 0.29 0.03 9.57 11.99 1.25
Bicycle 0.12 0.77 0.14 1.10 0.02) 0.05 1.02) 0.00 0.00
Automobile 0.02 0.35 0.14] 0.39 0.12) 4.91] 589.56 2,482.00 428.40
TV Game 0.10 0.70 0.05 0.67] -0.05 0.03 -1.30] 18.84 -0.34
Word Processor -0.02 0.36) 0.00] 0.53] 0.02 0.18 3.52 2.38 0.02
Personal Computer 0.11 0.49 0.18 0.53 0.07] 0.38 26.25) 32.57 0.82
FAX 0.05 0.32 0.11] 0.44 0.06} 0.09 5.34 12.92 0.28]
Mobile Phone 0.18 0.62 0.32 0.79 0.14 0.02 2.52 0.08 0.00
Total 0.84 4.67 3.83 1,227.27 612.97
Total Sig. Changes only 0.21 3.53 3.32 1,151.06 612.22

Star () and shadowed areas indicate significant difference between NN and NY at p<0.05.

Table 10 Shifts in total CO, emissions from household expenditure and possession of
durable consumer goods induced by life events (significant changes only)

Shifts in Household Expenditure Shifts in possession of durable consumer goods
Life Events Total Change Ratio to the average | Possession Only| Ratio to the average | Use Phase Ratio 1o thelaverage
N \ household's value
(kg-CO2/year) household's value (%) (kg-CO2/piece) household's value (%) (kg-CO2/year) %)

(1) Married and left family 3,672 41.57 3,013.3 32.65 1,250.5 32.83
(2) Gave birth to a child 0 0.00 38.0 0.41 35.4 0.93
(3) A family member moved out for business reason -596 -6.74 79.8 0.86 7.7 0.20
(4) Started new lessons or learning 0 0.00 134.3 1.45 7.7 0.20
(5) Took a leadership of a committee, club or organization 11 0.13 11.7 0.13 -1.3 -0.04
gi)hg«oflamily member had entrance exams and enrolled to a o 0.00 34 0.04 0.0 0.00
(7) Wife - Employed 84 0.95 -10.3 -0.11 -1.3 -0.04
(8) Wife - Full-time position -88 -0.99 82.5 0.89 3.7 0.10
(9) Moved to a detached single family house 55 0.62 1,151.1 12.47 612.2 16.07
|Average Household' Value (No Change) | 8,833 |
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