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Scarcity of Energy Resources in Japan

Japan is very poor in natural resources, relying on imports for 
approximately 80% of its primary energy requirements. In 
particular, nearly 90% of crude oil is supplied from the Middle 
East. Since the oil crises of 1973 and 1979, Japan has 
diversified energy sources by introducing nuclear energy as 
well as liquefied natural gas (LNG) and coal. As a result, about 
30% of electricity in Japan now comes from nuclear power and 
dependence on oil as primary energy supply has been lowered 
from 77% in FY1973 to 42% in FY2009.

From the web-site of:

In the 20th CenturyJapan was energy-poor

Industrial learning by experience

Prof. Clas-Otto Wene, Chalmers 
Univ. of Technology, 2000

Bioenergy use in Sweden 1970-2013
TWh

• ≈1/3 of total 
energy use 
• 500  PJ 
• 50 GJ/capita 
•1,7 kW/capita 
• Largest 
source of 
domestic 
energy used

Data: Energimyndigeheten
kortsiktsprognos
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Global Wind power capacity 1980-2014
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2012
Average price of new wind power4 cent/kWh. 

Taking into 
account the 
Production Tax Credit, the price was 6,2 cent/kWh (43 öre/kWh)
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2013
Average price of 
new wind power
2,5 cent/kWh. 

Taking into 
account the 
Production Tax 
Credit, the price 
was 4,7 cent/kWh 
(33 öre/kWh)

41 USD/MWh, 27 öre/kWh

http://www.ens.dk/sites/ens.dk/files/info/tal-kort/fremskrivninger-analyser-modeller/notat_-_2014_07_01_elproduktionsomkostninger_for_10_udvalgte_teknologier.pdf
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Wind power cost yen/kWh
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Solar FIT 
in 

Germany 
2004-2014
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Rooftop
Groud mounted

c€/kWh
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PV module Experience curve
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A ceiling of $106/MWh had been set on the solar electricity  price. However, when the project developers started reverse bidding, the average price of electricity (for the 1048 MW worth of projects which will see the light of day, pun intended) came down to $89/MWh. That’s very low, lower than what fossil fuels or nuclear can offer.
89 USD/MWh ≈ 65 öre/kWh

 

In the US, one solar roof-top 
is installed every 3 minutes!
In Japan, one solar roof-top is 

installed every 2 minutes!
In Bangladesh, one solar roof-
top is installed every minute!

http://www.solarbuzz.com/resources/articles-and-presentations/us-residential-demand-approaching-1-gw-annum & http://www.seia.org/research-resources/solar-
photovoltaic-technology 

 http://www.j-pec.or.jp/information/doc/pdat_h24koufu_20130522.pdf 
http://www.gshakti.org/index.php?
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Japan’s solar progress

Assumptions for cost calculations: 
Capacity factor: 12% 
discount rate: 3.2% (referring from METI's assumption for FIT) 
Fixed O&M is 1% of the initial capital cost 
Dismantling cost is 5% of the initial capital cost.

2014 Solar PV Costs Japan vs Germany
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German change electricity 
generation 2013-2014  
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http://www.ise.fraunhofer.de/de/downloads/pdf-files/data-nivc-/stromproduktion-aus-solar-und-windenergie-2014.pdf
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New net electricity generation 
capacity in the EU 2014
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 Solar and wind power 
are too expensive… 

 Intermittent power is 
not sufficient... 

 Solar and wind do not 
fit our business model...

Disruptive innovations
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“Renewable 
energy, 
such as 

solar, hydro 
or wind in 

the long run 
cannot 
provide 

more than 
4% of our 
electricity 
demand.”

2013:
Renewable 
energy 
provided 
25% of 
electricity 
demand in 
Germany.
(Solar 
alone: 5%.) 

Die Zeit, July 30, 1993
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Data from Danish Energy Agency & Energinet
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Information monopoly makes it possible to miss-lead politicians

sufficiency　＝

CO2　         ＝

cost　         △

sufficiency  none

CO2        none

cost　    none

sufficiency  OK

CO2           OK

cost　       △

source: Ministry of Economy, Trade and Industry, 28 April 2015

GEO, hydro, bioenergy

secure the stable generation
not relying on natural 

conditions 

solar and wind

fluctuated power generation
depending on natural 

conditions

PV and wind cannot
replace nuclear.

they need fossil fuel to 
replace nuclear
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https://www.energy-charts.de/price.htm
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13-14 May 2015 Swedens Electricity production 
available real-time from elstatistik.se
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Japan CO2 emissions from fossil fuels 1990-2013
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