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Definition 
•  A 'Tragedy of the Commons': 

– Coined in the 1968 paper by Gareth Harding. 
–  In a situation whereby members of a community 

share a common resource, and due to the lack of 
defined sharing rules, the individuals in the 
community are incentivised to consume more and 
more of that resource, to the detriment of the 
whole community. 

– The incentive to destroy the whole results from 
the ability to individualise benefit and share the 
damage. 

– examples: separately owned sheep in a common 
meadow; sending dirty water down a river; 
emission of polluting gases into the atmosphere; 
excessive water consumption. 
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Electrical Energy vs Power 
•  While energy is plentiful in the world, energy flow is a limiting factor. 
•  Particularly true for electricity: 

–  insufficient power line capacity = insufficient supply; 
–  insufficient power generation capacity = insufficient supply. 

•  Around the world, electricity supply networks (power station and 
power line capacity) are built on a scale to cope with the maximum 
peak time demand. 
–  any unforeseen in decrease in power generation or transmission can 

result an unbalanced network. 
–  Unbalanced networks are often re-balanced through rolling blackouts. 
–  The peak use period may be very short, for example about 4 to 6 hours 

per day above 66% of peak use, but power plants will be built for that 
peak, and they will idle for the rest of the 24 hours.  

•  The main question is: when the imbalance occurs, how do you get all the 
users to share a limited supply? This was the question after the Fukushima 
Nuclear Disaster. 

•  Peak electricity supply is a particularly insidious instance of a Tragedy of the 
Commons because it has direct (potential supply capacity shortage) and 
and power plants that idle for most of the day (resource inefficiency). 
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Electrical Energy vs Power: 
Supply vs Demand in Kansai, Japan 
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The making of a 'Tragedy of the Commons'. 
•  Post-World War II Japan had plenty of shortages: food, 

energy, other natural resources (e.g. wood). 
•  As electricity supply grew with post-war industrial growth: 

–  industry and businesses took advantage of the new electric 
supply (widespread powerhungry air conditioning systems, more 
lighting, bigger machines, etc). 

–  Not all business and industrial electricity use was necessary. 
–  appliances in households also increased. 
–  Similarly, not all households electricity use was necessary. 
–  Furthermore, the time-of-use of electricity was not focused on - 

insufficient incentives to shift load to off peak (*importance of 
this* - see previous slide). 

•  An electricity network with excess supply and perverse 
incentives leads users to take much for granted. 
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Background (before March 2011) 
•  Around 1960s Nuclear Power chosen as a key 

technology to supply energy during Japan's industrial 
growth period. 
–  The first reactor at Fukushima No. 1 came online in March 1971. 

•  Nuclear power accounted for 25% of electrical energy 
and 11.1% of primary energy in Japan in 2010. 

•  Fossil fuels accounted for 81.4% of electrical energy 
supply. 

•  There was substantial use of natural gas, imported as 
LNG (Liquefied Natural Gas). 
–  Most homes use electricity for cooking and heating water. 

•  In 2010, Final Energy Consumption was: 
–  Industry and Commercial Buildings = 63% of final energy 

consumption; Transport 22%; Household use = 15%   
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Electricity Supply Network in Japan 

An East-West split 
electric grid 

Eastern grid 100V, 
50Hz 

Western grid 100V, 
60Hz 

Total capacity for 
East-West 

interconnection =  
1 GW 

Total Grid Capacity ~180GW 
With 10 regional power companies 
(monopolies). 
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Effect of the Fukushima Accident on 
Electricity Supply Source 
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Measures to Reduce Electricity Demand 
•  Rolling Blackouts (Tokyo Electric Power Company) 
•  Electricity use Restriction Regulation (Law): 

–  Mandatory load limits imposed on businesses 
–  Monitoring devices installed at factories (separate slide) 

•  Peak power reduction initiatives: 
–  reduction of train services by up to 30% in Easern Japan for the period 

24th June to 22nd September 2011. 
–  escalators were turned off. 
–  vending machines were reprogrammed to turn off or reduce 

consumption. 
–  Automated ticket gates (for Automated Fare Collection) were reduced in 

number. 
–  turning off lights where possible 
–  removal of electric light bulbs/tubes 
–  replacement of fluorescent tubes with LED tubes (sometimes a subsidy 

incentive exists). 
–  Increasing air conditioner temperature setpoints in summer and taking 

off suit jackets at work (usually, uniform codes are strict). 
–  Pachinko parlours (gambling halls) implemented 3 holidays a month (big 

sacrifice!) 
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Measures to Reduce Electricity Demand (contd) 

•  Load shifting: 
–  In the car manufacturing industry, a number of companies agreed on 19th May 

2011, to work Saturday and Sunday, and make Thursday and Friday holidays 
from July through September 2011. 

–  At its research facitilities, NTT (communications/IT company) also made 
Saturday, Sunday working days, transferring the holidays to Wednesdays and 
Thursdays. 

–  The Tokyo Prefectural Government Office implemented the equivalent of 
Summer Daylight Saving, finishing work early with the objective to reduce the 
afternoon electricity peak demand by 25%. 

–  Panasonic, Nihon Seishi, Daikin Kogyou and many other companies followed 
suit. 

–  The annual National High School Baseball Final major games started early in the 
morning 09:00.  

•  Appeals through mass media and by other institutions. 
•  Incentives: 'cool project' (see separate slide) 
•  Self-monitoring of power demand (gadgets for sale at electrical/

electronics shops). 
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Measures: Factory Load Limit 
Monitor 
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Measures: 'Cool' Project in Kansai 
Region 

An email is sent to people with smart meters (because 
they receive their electrical bills online). A coupon is 
offered which can only be redeemed during electricity 
use peak times. The idea is that one will have to leave 
his/her house to redeem the coupon, thus lowering 
electricity demand. 

Note: it is possible that actions in response to this 
initiative increases overall energy consumption 
(gasoline use, embodied energy of products). 
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Lessons from the Experience 
•  Diversification is important: do not rely heavily on one 

resource or technology (gas for cooking and water 
heating) 

•  Operational flexibility is important: grid interconnectivity 
increases redundancy; gas turbines on standby. 

•  Technocrats are often wrong: measures taken by 
businesses showed that assumed customer need can be 
significantly off target. 

•  without a mechanism for deciding and monitoring who should 
reduce electricity consumption, appeals remain as the only 
option. 

•  There is a lot of technology waiting in the wings - what is 
often lacking is the political will to do things more 
sustainably: 
–  people sensors to turn escalators on and off. 
–  people sensors to turn lights on and off. 
–  LED lighting. 
–  Energy demand monitoring and control systems. 
–  Zone-specific air conditioning 
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Lessons from Elsewhere 
•  Peak Pricing in the USA: 

–  Some power companies now have a special peak 
price for electricity to discourage excessive demand 
during peaktimes. Peak pricing programmes have 
achieved reductions in peak demand of about 20%. 

•  The TV meter in South Africa: 
– During the power crisis of the late 2000s, the was use 

of a power meter on TV screens to warn users when 
power demand was getting close to power supply. 

– Colour coded indicator placed on one corner of the 
screen. 

– Reportedly achieved approx 1% decrease in peak 
demand. 

•  The village with 'scheduled electricity power on'. 
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Thank you for your attention! 
 

The End 
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Nuclear share of total electrical energy 

www.enecho.meti.go.jp/notice/news_release/ 
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Nuclear share of total primary energy 
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Final Energy Use 


