
Per capita electricity consumption
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18000 During 1990–2005, some big Japanese industries became 
more energy-intensive. Per-capita home electricity use 
also rose ~45% (ownership rose 110% for room air con-
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16000 also rose 45% (ownership rose 110% for room air con
ditioners, 50% for stereos, 40% for VCRs, 20% for big 
refrigerators, 890% for PCs); home lighting use rose by 
~50%, to 63% above U.S. available lux/m2, run 79% 
more hours. Total electricity use rose about
as steeply in Japan as in Texas  And
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as steeply in Japan as in Texas. And
home temperatures rose faster
than insulation improved.
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California’s kWh/capita stayed flat 1975–2005 
while real income/capita rose 79%; savings (due 
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half to standards, half to aligned utility/customer 
incentives) avoided 65 GW costing ≥$100 
billion; Japan has 3.4× California’s population 

Source: EMBARQ, the World Resources Institute (WRI) Center for Sustainable Transport
(Dr. Lee Schipper, Director of Research), from official data sources
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U.S. cars & light trucks were long the least 
efficient, but Japan’s have become similar
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Source: EMBARQ, the World Resources Institute (WRI) Center for Sustainable Transport
(Dr. Lee Schipper, Director of Research), from official data sources



–44 to + 46˚C with no heating/cool-
ing equipment  less construction costing equipment, less construction cost

◊ Lovins house / RMI HQ, 
Snowmass  Colorado  ’84

2200 m, frost any day, 39 days’ 
continuous midwinter cloud…yet Snowmass, Colorado, 84

Saves 99% of space & water 
heating energy, 90% of home el. 
(372 m2 use ~120 Wav costing 

28 banana crops with no furnace

(372 m use 120 Wav costing 
~$5/month @ $0.07/kWh)

10-month payback in 1983

◊ PG&E ACT2, Davis CA, ’94
Mature-market cost –$1,800

Present-valued maint  –$1 600Present-valued maint. –$1,600

82% design saving from best 
1992 std., ~90% from US norm

P f  S  B ik  
Key: integrative 
design—multiple 
b f f l

◊ Prof. Soontorn Boonyatikarn 
house, Bangkok, Thailand, ’96

84% less a/c capacity, ~90% 
benefits from single 
expenditures

/ p y,
less a/c energy, better comfort

No extra construction cost



Old design mentality: 
always diminishing returnsalways diminishing returns...



New design mentality: expanding returns,
“tunneling through the cost barrier”tunneling through the cost barrier

Due to its shape, I 
call this the ‘kyû 
curve’ (  ).( )


