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Residential energy consumption 
per household, 2014
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Residential energy consumption 
per capita, 2014
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Economic development and 
electricity consumption (a)
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Economic development and 
electricity consumption (b)
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Economic development and 
electricity consumption (c)
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Population and climate classification 
of the ASEAN large cities

City Population Climate

Bandar Seri Begawan (Brunei) NA Af (tropical rainforest)

Phnom Penh (Cambodia) 1,688,040 (2013 [4]) Aw (tropical savanna)

DKI Jakarta (Indonesia) 10,075,300 (2014 [5]) Am (tropical monsoon)

Vientiane Capital (Laos) 828,000 (2014 [6]) Aw (tropical savanna)

Kuala Lumpur (Malaysia) 1,780,400 (2014 [7]) Af (tropical rainforest)

Nay Pyi Taw (Myanmar) 1,197,000 (2015 [8]) Aw (tropical savanna)

Yangon (Myanmar) 7,595,000 (2015 [8]) Am (tropical monsoon)

NCR Manila (Philippines) 12,877,253 (2015 [9]) Aw (tropical savanna)

Singapore (Singapore) 5,535,002 (2015 [10]) Af (tropical rainforest)

Bangkok (Thailand) 8,305,218 (2010 [11]) Aw (tropical savanna)

Hanoi (Vietnam) 7,216,000 (2015 [12]) Cwa (humid subtropical)

Ho Chi Minh City (Vietnam) 8,146,300 (2015 [12]) Aw (tropical savanna)

Tropical climates are categorized into three climates by precipitation: tropical rainforest (indicated by Af under the Köppen climate 
classification), tropical monsoon (Am), and tropical savanna (Aw). Only Hanoi belongs to the subtropical climate (indicated by Cwa)
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Energy consumption models
COBB-DOUGLAS PRODUCTION 
FUNCTION, ENERGY-GROWTH NEXUS 
MODEL

𝑌𝑡 = 𝐴K𝑡
𝛼1L𝑡

𝛼2E𝑡
𝛼3

Where

Y: real GDP

A: technology

K: capital

L: labor/population

E: energy consumption

t: year

TOP DOWN (EOM-CLARKE-KIM-KYLE-
PATEL) MODEL, RESIDENTIAL SECTOR

𝐸𝑡 = 𝑘1 1 − 𝑒𝑥𝑝 −𝑘2𝐼𝑡

Where 

Et: per capita residential electricity 
consumption at the t-year

It: the per capita income at the t-year

k1: asymptotic value of Et

k2: parameter that depends by the 
electricity price and saturation 
impedance of electricity service
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Energy consumption models for 
residential sector
TOP DOWN (LOGISTIC) MODEL

𝐸𝑡 =
𝑎

1+𝑒𝑥𝑝
𝑏−𝑌𝑡
𝑐

Where 

Et: per capita residential electricity 
consumption at the t-year

Yt: the per capita GDP at the t-year

a: asymptotic value of Et

b, c: parameter

TOP DOWN (EOM-CLARKE-KIM-KYLE-
PATEL) MODEL

𝐸𝑡 = 𝑘1 1 − 𝑒𝑥𝑝 −𝑘2𝐼𝑡

Where 

Et: per capita residential electricity 
consumption at the t-year

It: the per capita income at the t-year

k1: asymptotic value of Et

k2: parameter that depends by the 
electricity price and saturation 
impedance of electricity service
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Regression curves
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E = 1582.8 * (1 - exp(-3.067e-05 * Y))

E = 1395.75 / (1 +
exp ((18855.59 – Y) / 6800.49)

Y = -11.52 + 0.03621 * Y
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Regression curves
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Per capita GDP vs Access to 
electricity (‘90, ’00, ‘10, and ’12)
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Access to electricity vs electricity 
consumption (‘90, ’00, ‘10, and ’12)
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Considering the access to 
electricity
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Collected data provided by a web 
site
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http://ds0.cc.yamaguchi-u.ac.jp/~fukuyo/ASEANEnergy/asean.html


