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1. Introduction 

1.1 Background 

Efficient use of energy has become one of the key factors for sustainable development 

worldwide and this is not an exception to the Sub-Mekong Region, where countries are now 

facing challenges, relating to energy activities, for example, security of energy supply, 

environment pollution and socio-economic issues. Energy efficiency (EE) offers multiple 

benefits, including reduction in energy demand, GHG emissions, dependency on imported 

energy and household expenditure on energy and hence, improvement in security of energy 

supply, environmental protection and people’s living standards. EE could also make modern 

energy available at a faster pace and at a lower costs to those who are currently not accessible to 

electricity.  

It is expected that over the coming decades, energy consumed by the residential sector in 

the GMS countries will increase sharply and account for a large share of total final energy 

demand. This is mostly driven by a group of low income households with connection to the 

electricity grid (OECD, 2012). However, this issue has not been throughtly addressed in the 

energy policies and strategies of the GMS countries and how to design and implement EE 

measures effectively still remains a key challenge to the region. Therefore, it is essential to 

examine opportunities and barriers from socio-economic, technological and institutional 

perspectives in order to increase EE amongst low income households with grid connected. 

Through this research, a robust evident base of energy use, EE technologies and level of “energy 

literacy”, etc. in the region will be established to develop locally-appropriate energy efficiency 

policies, specifically aimed at new modern energy consumers who are grid connected but with 

low daily income of 2-5 USD. 

 

1.2 Aims and objective 

Overall, the research has following objectives: 

 Facilitating the reduction of household expenditure on energy through increased uptake 

of energy efficiency measures, enabling new modern energy consumers in the Greater 

Mekong Sub-region (GMS) to increase expenditure on other needs. 

 Establishing an evidence base on energy efficiency; this will include energy efficiency 

technologies, measures and policies, and energy use by new modern energy consumers in 

the GMS. 

 Identifying the opportunities and barriers to the adoption of energy efficiency 

technologies amongst new modern energy consumers in the GMS, using a holistic, multi-

disciplinary approach. 

 Making robust, evidence-based recommendations for the design and implementation of 

energy efficiency in the GMS, specifically for new modern energy consumers. 

 Enhancing research capacity in the GMS, to include research methodologies, methods 

and tools relevant for research on energy and climate change and to disseminate the 

project findings to a wide range of stakeholders in the GMS and UK. 
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In order to achieve the overall research objectives mentioned above, the subtask 1.1 is 

designed and carried out with the aim to obtain an assessment of the current energy use, EE 

targets and EE policies in the Sub-Mekong Region. 

2. Methodology 

In order to achieve the above mentioned objective, a desk research approach is proposed 

and  the subtask 1.1 is carried through following steps: 

Step 1: To collect data and documents on economy and energy by the MECON project teams 

from the Great Sub-Mekong Region (GMS) Countries, including Cambodia, Laos, Myanmar, 

Thailand and Vietnam. This information includes GDP, Population, Primary energy supply, 

Final energy consumption, EE targets and Policies for the period 1990-2010. 

Step 2: To calculate Energy Intensity (EI) and Energy Consumption per capita (ECP) for the 

GMS countries over the period (1990-2010).  The EI is defined as the amount of final energy 

demand per unit of GDP using PPP (Purchasing Power Parity) and ECP is the amount of final 

energy consumption per person per year. The EI is not a perfect indicator as it does not 

distinguish the effects of unrelated factors, such as changes in a country’s economic structure or 

its climatic conditions. For example, service-oriented and temperate climate countries typically 

have lower energy intensities than those with a large manufacturing base and a cold climate, 

regardless of their energy efficiency.  To some extent, however, this limitation is acceptable for 

our case because only north part of Vietnam and Laos is cold in the winter season and except 

Thailand, four other countries (Cambodia, Laos, Myanmar and Vietnam) are nearly in the same 

level of development. In addition, the final energy intensity is used instead of the primary one to 

avoid distortion caused by transformation loss and electricity import that may differ across GMS 

countries.   

The EI could be calculated based on the following formula: 

 

 

Where:  

EI – Energy intensity (TOE/million USD) 

TE – Total final energy consumption by the economy (TOE) 

GDP – Gross domestic product (Billions 2005 USD PPP) 

  

The ECP can be calculated by following formula: 

 
Pop

TE
ECP 

  
Where:  

ECP – Final energy consumption per capita (TOE per capita) 

 TE – Total final energy consumption by the economy (TOE) 

 Pop – Population of the country (Millions persons) 

Step 3: To analyse historical development in energy use and EI in relation to GDP, over the 

study period (1990-2010) with the aim to identify the trend and opportunities for EE 

improvement in each GMS country. 

GDP

TE
EI 
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Step 4: To analyse EE targets and policies, including analysis of efficiency and effectiveness in 

the GMS countries, during period 1990-2010 in order to identify inadequate policy measures in 

addressing issues relating to EE improvement.  

3. Result and Discussion 

The socio-economic and energy data collected by GMS countries are summarised in the 

Table 1 below. Followings are analytical results of the current energy use and EE policy 

measures for GMS countries.  

3.1 Status of Energy Demand 

Energy demand in the GMS countries is characterised by the fast increase in amount 

consumed and vast differences in scale and patterns of energy use. 

 
Figure 1: Total final energy consumption by GMS countries 

Source: (MECON Country Report, 2013) 

 

As can be seen in the Fig. 1, over the study period (1990-2010), total final energy 

consumption increased in all GMS countries, and it was about 1.7 times higher for Cambodia, 

2.1 times higher in Lao, 1.4 times higher in Myanmar, 2.3 times higher in Thailand, and 3.1 

times higher in Vietnam in absolute terms (MECON Project Country Reports, 2014). The 

increase of energy demand in this region is driven by the economic revival coupled with 

industrialization and urbanisation. It is indicated by the fact that during period (1990-2010), to 

support to economic development which is characterised by GDP growth rates of  7.7%, 6.6%, 

8.7%, 4.4% and 7.5% per annum for Cambodia, Laos, Myanmar, Thailand and Vietnam, 

respectively, the final energy consumed by those countries grew at 3.7%, 3.7%, 1.7%, 4.2% and 

5.7% per year, accordingly (MECON Project Country Report, 2014).  

The analytical results also show that in the same period, the final energy consumption per 

capita of these countries gradually increased but this figure was still lower compared to the world 

average. For example, Thailand’s energy consumption per capita in 2010 was 1.1 toe (MECON 

Project Country Report, 2014),  which was highest in the GMS region and just equal to 85% of 

the world average (IEA, 2014). 
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Table 1: Socio-economic and Energy Data of the GMS Countries 

Country Items 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

C
a

m
b

o
d

ia
 

GDP                                                                                    

(Billions USD 2005 PPP) 
N/A N/A N/A 7.80 8.51 9.06 9.55 10.08 10.59 11.85 12.89 13.92 14.86 16.12 17.79 20.14 22.31 24.59 26.24 26.26 27.83 

Population                                                                        

(Millions Persons) 
N/A N/A N/A 10.08 10.43 10.77 11.09 11.40 11.69 11.96 12.22 12.47 12.71 12.93 13.15 13.36 13.56 13.75 13.94 14.14 14.36 

Final Energy Consumption                                          

(KTOE) 
N/A N/A N/A N/A N/A 2500 2700 2700 3000 3000 3000 3000 3500 3600 2900 2900 2900 2900 2900 4100 4300 

Energy Intensity                                                              

(TOE/000' USD 2005 PPP) 
N/A N/A N/A N/A N/A 0.28 0.28 0.27 0.28 0.25 0.23 0.22 0.24 0.22 0.16 0.14 0.13 0.12 0.11 0.16 0.15 

Per capita energy consumption                                   

(TOE per capita) 
N/A N/A N/A N/A N/A 0.23 0.24 0.24 0.26 0.25 0.25 0.24 0.28 0.28 0.22 0.22 0.21 0.21 0.21 0.29 0.30 

L
a
o

s 

GDP                                                                                    

(Billions USD 2005 PPP) 
3.96 4.13 4.36 4.62 4.99 5.34 5.71 6.11 6.35 6.81 7.21 7.62 8.07 8.56 9.11 9.75 10.59 11.40 12.29 13.21 14.34 

Population                                                                        

(Millions Persons) 
4.09 4.19 4.29 4.39 4.50 4.61 4.70 4.79 4.89 4.99 5.10 5.17 5.29 5.40 5.52 5.62 5.83 5.93 6.04 6.13 6.26 

Final Energy Consumption                                          

(KTOE) 
1,112 1,152 1,192 1,221 1,252 1,291 1,334 1,373 1,422 1,479 1,544 1,622 1,669 1,733 1,784 1,844 1,939 2,186 2,366 2,322 2,313 

Energy Intensity                                                              

(TOE/000' USD 2005 PPP) 
0.28 0.28 0.27 0.26 0.25 0.24 0.23 0.22 0.22 0.22 0.21 0.21 0.21 0.20 0.20 0.19 0.18 0.19 0.19 0.18 0.16 

Per capita energy consumption                                   

(TOE per capita) 
0.27 0.28 0.28 0.28 0.28 0.28 0.28 0.29 0.29 0.30 0.30 0.31 0.32 0.32 0.32 0.33 0.33 0.37 0.39 0.38 0.37 

M
y

a
n

m
a
r 

GDP                                                                                    

(Billions USD 2005 PPP) 
13.47 13.38 14.67 15.56 16.61 17.8 16.95 20.04 21.19 23.51 26.74 29.78 33.36 29.78 43.13 45.95 55.38 62.03 64.26 67.56 71.12 

Population                                                                        

(Millions Persons) 
39.27 39.86 40.43 40.99 41.55 42.13 42.74 43.35 43.95 44.5 44.96 45.32 45.07 45.32 46.07 46.32 46.61 46.92 47.25 47.6 47.96 

Final Energy Consumption                                          

(KTOE) 
9,401 9,188 9,478 9,483 10,144 10,545 10,473 10,592 10,981 11,072 11,477 11,347 11,551 12,422 12,648 12,970 12,863 13,105 12,438 12,597 12,896 

Energy Intensity                                                              

(TOE/000' USD 2005 PPP) 
0.70 0.69 0.65 0.61 0.61 0.59 0.62 0.53 0.52 0.47 0.43 0.38 0.35 0.42 0.29 0.28 0.23 0.21 0.19 0.19 0.18 

Per capita energy consumption                                   

(TOE per capita) 
0.24 0.23 0.23 0.23 0.24 0.25 0.25 0.24 0.25 0.25 0.26 0.25 0.26 0.27 0.27 0.28 0.28 0.28 0.26 0.26 0.27 

T
h

a
il

a
n

d
 

GDP                                                                                    

(Billions USD 2005 PPP) 
224.49 243.70 263.40 285.13 310.76 339.46 359.49 354.56 317.30 331.41 347.15 354.68 373.54 400.21 425.60 445.20 467.87 491.47 503.68 491.94 530.37 

Population                                                                        

(Millions Persons) 
52.97 53.87 54.96 55.89 56.30 59.46 60.12 60.82 61.47 61.66 61.88 62.31 62.80 63.08 61.97 62.42 62.83 63.04 63.39 63.53 63.88 

Final Energy Consumption                                          

(KTOE) 
30,642 32,548 35,236 38,616 40,802 45,729 49,250 49,455 45,102 47,129 47,806 49,542 52,979 56,289 61,262 62,397 63,257 64,866 65,890 66,698 70,248 

Energy Intensity                                                              

(TOE/000' USD 2005 PPP) 
0.14 0.13 0.13 0.14 0.13 0.13 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.13 0.13 0.14 0.13 

Per capita energy consumption                                   

(TOE per capita) 
0.58 0.60 0.64 0.69 0.72 0.77 0.82 0.81 0.73 0.76 0.77 0.80 0.84 0.89 0.99 1.00 1.01 1.03 1.04 1.05 1.10 

V
ie

tn
a
m

 

GDP                                                                                    

(Billions USD 2005 PPP) 
59.74 63.3 67.77 74.32 80.89 88.61 96.88 104.78 110.82 116.11 123.99 132.54 141.93 152.35 164.21 178.08 192.73 209.03 222.22 234.05 249.92 

Population                                                                        

(Millions Persons) 
66.02 67.24 68.45 69.65 70.83 72 73.16 74.31 75.46 76.6 77.63 78.62 79.54 80.47 81.44 82.39 83.31 84.22 85.12 86.03 86.93 

Final Energy Consumption                                          

(KTOE) 
16,056 16,525 17,394 18,830 19,059 19,969 20,901 22,125 23,192 24,097 25,088 26,722 28,629 30,692 33,450 35,349 36,868 38,668 41,529 45,059 48,731 

Energy Intensity                                                              

(TOE/000' USD 2005 PPP) 
0.27 0.26 0.26 0.25 0.24 0.23 0.22 0.21 0.21 0.21 0.20 0.20 0.20 0.20 0.20 0.20 0.19 0.18 0.19 0.19 0.19 

Per capita energy consumption                                   

(TOE per capita) 
0.24 0.25 0.25 0.27 0.27 0.28 0.29 0.30 0.31 0.31 0.32 0.34 0.36 0.38 0.41 0.43 0.44 0.46 0.49 0.52 0.56 
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This suggests that in the future, along with the improvement in people’s living 

standards and modern energy access, the energy demand of the GMS countries would 

continue to increase because currently GDP per capita and electricity access of most 

countries in the region are still very low as compared to the advanced economies. In 2010, for 

example, GDP per capita of the GMS countries was less than 50% of the world average (IEA, 

2014) and the rate of population without electricity access in Cambodia, Laos and Myanmar 

was 66%, 22% and 51%, respectively (Southeast Asia Energy Outlook, 2013).  

Vast differences exist in the scale and patterns of energy use among and within the 

GMS countries. Thailand is a biggest energy consumer and it is followed by Vietnam, 

Myanmar, Cambodia and Laos (see figure 1). In these countries, industry, transport and 

residential sectors account for more than 80% of the total final energy consumption. Only 

Thailand’s residential sector has a small share in its total final energy consumption - about 

15% in 2010, while this sector is still a big energy consumer for the rest of the GMS 

countries accounting for more than 60%, 50%, 80% and 30% in Cambodia, Laos, Myanmar 

and Vietnam, respectively (see figure 2). 

 

 

Figure 2: Share of sectoral energy consumption by country 

Source: (IEA, 2014) and (MECON Project Country Report, 2014) 

* Data for Cambodia is available from 1995 only 

 

 

In terms of fuel mix, despite of increasing scale of use over the study period (1990-

2010), traditional fuel – biomass – still accounts for a large share in all GMS countries. These 

figures, in 2010 for example, for Cambodia, Laos, Myanmar, Thailand and Vietnam were 

more than 80%, 65%, 80%, 15% and 30%, respectively.  This can be explained by the fact 

that in those countries, most population (more than 60%) lives in the rural area where people 

use this fuel for their daily cooking. This situation is, however, expected to have a big change 

along with indutrialization and rural electrification process that is planned to speed up in the 

years to come.  

For the modern energy, oil is dominant in total final energy consumption and it is 

followed by coal and gas. In 2010, for example, oil accounted for  22%, 20%, 50% and 38 % 

of total final energy consumed by Cambodia, Laos, Thailand and Vietnam, respectively. 
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There is an extremely diverse and disparate region with vast differences in the scale and 

patterns of energy resource endowments among the member states. This has an important 

effect on energy development. For example, Thailand is a largest energy consumer in the 

region but it depends heavily on energy import, and therefore, aims to diversify electricity 

generation. Vietnam, on the other hand, has a significant renewable and fossil energy 

resources, but has been under a pressure of rapidly growing energy demand, and so would 

underlies development of a nuclear program (see figure 3). 

 

 

Figure 3: Share of fuel mix in the GMS countries 

Source: (IEA, 2014) and (MECON Project Country Report, 2014) 

3.2 Status of Energy Efficiency 

In fuelling economic development, the GMS countries are facing a twin challenges 

which are security of energy supply and environmental pollution caused by energy-related 

activities. One of the strategies applied by these countries to deal with these challenges is to 

cut down amount of energy consumption by improving energy efficiency. Overall, the energy 

efficiency had been improved during period (1990-2010) in all GMS countries (see figure 4).  
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Figure 4: Energy intensity improvement by GMS countries 

Source: (MECON Project Country Report, 2014) 

* Data for Cambodia is available from 1995 only 

 

 

As can be seen, Thailand’s energy intensity is lowest in the region. It has increased 

slightly over the last two decades, mainly due to a restructuring of its economy. The 

industrial base, dominated largely by manufacturing activities, such as, machinery, electronic 

components and vehicle assembly, has expanded significantly, with its contribution to GDP 

climbing from 34% in 1990 to 45% in 2010. Moreover, the energy intensity of Thailand’s 

transport sector is high relative to its neighboring nations, such as Cambodia, Laos and 

Myanmar due to its heavy dependence on road transport.  

In addition, the 1997-1998 Asian Financial crisis further contributed to deteriorating 

its energy intensity level. This was mainly due to a sharp decrease in industrial output that 

was not accompanied with a proportional reduction in energy consumption, since running 

industrial facilities below full capacity reduces less than proportionally the amount of energy 

used. The steep decline of energy intensity in Cambodia, Laos, Myanmar and Vietnam 

between 1990 and 2010 was largely due to dramatic falls in the use of traditional biomass. 

However, over the last decade, there has been strong expansion of the industrial sector 

including energy-intensive sub-sectors, with efficiency levels remaining poor, such as, 

manufacturing and construction material industries. Energy consumption in residential and 

transport has also expanded rapidly, outpacing the increase in the sector’s value added and 

contributing to the growth of energy intensity (World Bank, 2010).   

In general, the improvements in energy intensity in GMS countries stem from several 

factors. First, the demographic shift towards urban areas leads to increasing use of more 

efficient fuels instead of the inefficient traditional biomass. This contributes to a declining 

share of the residential sector in final energy consumption, despite rising incomes and 

increasing access to modern energy services. Second, the region’s economic structure is 

transitioning from farming activities to higher value-added ones, such as, manufacturing and 

services.  

The improvement of energy intensity in this region, however, has been slow and not 

much as compared to that of China and India. Tranforming toward more energy-intensive 

economies, the GMS countries seem not to fully tap available technical potentials for energy 
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efficiency. It is indicated by the fact that over the study period (1990-2010), the energy 

intensity of GMS countries had improved by 29% overall, higher than the world average (26 

%) but lower than China (68%) and India (46%) (IEA 2014).  

 

3.3 Existing Energy Efficiency Policies and Barriers 

All GMS countries have taken steps to improve energy efficiency. The range of 

adopted policies and measures include regulations, market-based and financial instruments, 

and information and awareness measures. The existing energy efficiency policies by country 

are summarized in Table 2 below. 

As a part of the ASEAN region, the GMS countries have actively participated in the 

efforts on energy efficiency improvement, both internationally and locally. Their efforts, 

however, are still limited, especially the inadequacy of policy measures made by those 

countries in application. Major barriers to improving energy efficiency in the region are: i) 

narrow focus – just concentrate on voluntary measures, support to model projects and 

enhancing awareness; ii) lesser role for mandatory measures and incentives for widespread 

deployment and practical implementation; iii) prevalence of fossil-fuel subsidies across the 

region that would distort the real cost of energy, hence discourage efficient energy use and 

reduce incentives to invest in more energy-efficient technologies; and iv) lack of awareness 

and expertise. 
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Table 2:  Existing Energy Policies in the GMS Countries 

 

Country 

Cross-sectoral Industry Transport Commercial and Residential 

National Policy and 

Strategy 

ESCO Energy 

management 

Fuel-economy 

standard 

Building code MEPS and 

Labeling 

Cambodia National energy efficiency 

policy for the period up to 

2035 has been developed in 

2013 but not implemented 

yet 

The energy 

service 

companies 

(ESCOs) are 

recommended 

for 

establishment 

and 

development 

Energy efficiency 

improvement 

programs are 

planned to 

implement in order 

to reduce energy 

consumption by 20% 

(in garment industry) 

up to 70% (in 

construction 

materials industry) 

None Energy efficiency 

building code, 

energy manager 

certification 

programs and green 

standard are 

recommended to 

establish and 

applied in the new, 

existing and public 

buildings, 

respectively 

Energy 

efficiency 

standars and 

labelling for 

household 

appliances are 

recommended 

to establish and 

implement 

Laos Policy, Strategy and Action 

Plans on Energy Efficiency 

and Conservation are 

currently being drafted 

None Energy efficiency 

and conservation 

management 

programs focusing 

on demand side only 

None None None 

Myanmar Energy efficiency policy 

aims at reducing primary 

energy consumption by 5% 

in 2020 and 10 % in 2030 

as compared to BAU 

scenario but lack of 

effective mechanism for 

implementation 

None EE measures, such 

as, promotion of 

equipmenet with 

high energy 

conservation 

capacity are 

recommended 

Fuel switching 

and fuel economy 

measures are 

recommended 

Improvement of 

energy efficiency 

in existing 

buildings in the 

public and private 

sectors 

 

Labeling 

system for 

household 

appliances is 

recommended 

to apply from 

2015 
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Country Cross-sectoral Industry Transport Commercial and Residential 

 National Policy and 

Strategy 

ESCO Energy 

management 

Fuel-economy 

standard 

Building codes MEPS and 

Labeling 

Thailand 20-year energy 

conservation plan (2010-

2030) 

Support to ESCO 

companies through 

ESCO fund and 

other incentive 

measures, such as, 

tax privilege and 

low interest loans, 

etc. as well as 

promotion 

activities (seminar, 

workshop, website 

and publication) 

Mandatory 

energy 

management.(>1

000 KW or 20 

Tj/year) 

Enforcement of the 

Minimum Energy 

Performance 

Standards (fuel-

economy standard) 

Tax measures to 

promote high fuel 

efficient vehicles 

Mandatory code 

(building 

envelope, lighting, 

Air-conditioning) 

Voluntary 

labeling( building 

envelope, lighting, 

air-conditioning, 

alternative energy) 

 

 

Mandatory MEPS 

for electrical 

appliances 

(electrical motors, 

Air-conditioning, 

refrigerator, fans, 

pumps, etc.) 

Vietnam The National target 

Program on Energy 

Efficiency and 

Conservation for period 

2006-2015 with the aim 

to save 3÷5% and 5÷8% 

total energy consumption 

for the period 2006-2010 

and 2011-2015, 

respectively 

Market 

development 

project 

Mandatory 

energy 

management (≥ 

1000 toe/year) 

Mandatory 

MEPS for 

electrical motors 

from July 2013 

Mandatory fuel-

economy labeling 

(applied for 

vehicle under 7 

seats category 

only) from January 

2015 

Voluntary codes 

(building 

envelope, air-

conditioning, 

lighting, 

ventilation) 

Mandatory MEPS 

from January 2015 

Mandatory 

labeling from July 

2013 (8 products: 

Air-conditioning, 

fans, rice cookers, 

lighting, etc.) 
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It is interesting that despite of improvement sign in energy efficiency policies for 

transport sector, no GMS country has introduced fuel-economy standards like those in most 

major car markets around the world. Thailand is developing mandatory standards that will 

discourage the uptake of vehicles with low fuel economy and has introduced a 17% tax 

reduction for purchasing cars with average fuel consumption of no more than 5l/100km and 

meeting at least Euro 4 emissions standards. Vietnam also has a plan for mandatory fuel-

economy labeling applied from January 2015 but for vehicles under 7 seats category only.  

Among GMS countries, at present only Thailand and Vietnam have introduced energy 

codes for new and existing buildings. However, the stringency and enforcement of such 

codes have been vary limited and, in most cases, they are not mandatory. Thailand is the first 

movers in the region, adopting strict standards on building envelopes and systems for air 

conditioning and lighting while Vietnam has voluntary codes for buildings only.  

Efficiency labeling for equipment and appliances is relatively common, but only 

recently have minimum energy performance standards (MEPS) been adopted in some GMS 

countries. Thailand is also the first country that has introduced mandatory MEPS as well as 

voluntary high energy performance standards (HEPS) since 2007. Vietnam plans to prohibit 

the production or import of household electrical products that do not meet MEPS from 

January 2015. Even in these countries, there remains significant scope to extend the coverage 

of equipment and appliance standards as well as to ensure a stricter compliance with those 

measures already in place. 

The market for energy service companies (ESCOs), which provide financing for 

private investment in energy efficiency, remains limited in the GMS region with only one 

country - Thailand providing incentives for their activity. Thailand established an ESCO fund 

in 2008 using revenues from a tax on petroleum products, which contributes to financing 

businesses involved in equity investment, equipment leasing, carbon credit and credit 

guarantees. In the remaining countries (Cambodia, Laos, Myanmar and Vietnam), there is no 

market for ESCO because of two following reasons: First, cross-subsidies among sectors 

distort energy prices, hence prevent investment in energy efficient technologies. Second, the 

lack of support from government in terms of market regulations, financial assistance and 

capacity building to set up and run the ESCO effectively.  
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4. Conclusions 

The GMS countries are located in a dynamic area of economic development in the 

Asia-Pacific region with annual GDP growth rate of 5% over the period 1990-2010. To 

support to socio-economic development, total final energy consumption by these countries 

grew at the 4% per annum. This region is also characterised by inefficient energy use with 

high energy intensity. If this trend is allowed to continue in the years to come, the final 

energy consumption by this region would increase sharply, and would result in insecurity of 

energy supply and environmental pollution caused by energy-related activities. In responding 

to these two challenges, the GMS countries have actively participated in the international and 

local efforts to reduce energy consumption by improving energy efficiency.  

Despite of many energy policy measures that have already been in place, those 

countries are now still facing some critical issues, including inadequacy of the existing 

energy policies and barriers to implementing these policies, for example, cross-subsidies 

among economic sectors and lack of expertise, financial support and market regulations. To 

address above mentioned issues, aggregate efforts are needed. These include not only internal 

efforts from the GMS countries in making appropriate energy policies and establishing 

suitable institutional framework for implementation of those policies but also external 

supports, such as capacity building and financial assistance. 
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Appendix A Cambodia’s Country Report 

Cambodia contribution to 

Subtask 1.1 – “Analysis of Energy intensity, Energy efficiency targets and policies” 

 

Objective: To obtain an assessment of the current energy use, energy efficiency targets and 

energy efficiency policies 

 

Approach: The subtask 1.1 could be carried out through following steps: 

 

Step 1: To collect data and documents on economy and energy Socio-economic development 

data, including GDP and population for the last 20 years 

 

Fig. 1A shows GDP and population growth in the period of 1993 to 2012. According 

the graph, the amount of population had increased gradually ranging from 10.08 in 1993 to 

14.86 million persons in 2015. In Cambodia, around 80.5% of total population lives in rural 

areas in 2.3 million households (81.7%) and 19.5% in urban areas in 0.5 million households 

(18.3%). The average household size of normal or regular households is 4.7 persons. 

According to national census 2008 produced by National Institute of Statistics, annual growth 

rate of population was 1.54% in 2008
1
.  

GDP had increased from 2533.73 million $USD to 1406.80 million $USD in the 

period of 1993 to 2012 (Fig. 1A). The GDP value of Cambodia represents 0.02% of the world 

economy. GDP in Cambodia is reported by the World Bank Group. Cambodia GDP averaged 

3.92 USD Billion from 1960 until 2012, reaching an all-time high of 14.06 USD Billion in 

December of 2012 and a record low of 0.51 USD Billion in December of 1972. World Bank 

reports that GDP growth rate was 7.26% in 2012
2
. For more detail, please see the Table 1A.  

According to World Bank report in 2013
3
, total primary energy supply was 2836.66 

ktoe in 1995 and 5024.35 ktoe in 2010 (Fig. 2A). We decide not to use the data from 

UNESCAP because the data from World Bank is more reseanable. Primary energy supply 

increased approximately 56% in 2010 compared to 1995. It is necessary to note that primary 

energy supply decreased 17.63% in 2004 in comparison to 2003. Therefore, consumers could 

not have enough electricity to use. In order to meet the energy demand of consumers, the 

government has imported energy from neighbouring countries such as Vietnam, Thailand and 

Lao PDR. Approximately 27.93% of total primary supply in 2010 were imported.  Fig. 3 

represents total final energy consumption in the period of 1995-2010. The total final energy 

consumption ranged from 2500 ktoe in 1995 to 4300 ktoe in 2010. The trend of final energy 

consumption looks similar to that of primary energy production. For detail information, 

please see Table 1A.  

 

                                                
1
 National Institute of Statistics: Cambodian General Population Census 2008. Available at 

http://celade.cepal.org/khmnis/census/khm2008/ 
2
World Bank: http://data.worldbank.org/country/cambodia 

3
 World Bank: http://data.worldbank.org/country/cambodia 
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Figure 1A: The growth population and GDP PPP growth in the period of 1993-2012 

     

Figure 2A: Total primary energy supply in the period 1995-2010 
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Figure 3A: Total Final Energy consumption in the period 1995-2010 

 

The Electric power consumption (kWh per capita) in Cambodia was 130.78 in 2009, 

according to a World Bank report, published in 2010. Electric power consumption measures 

the production of power plants and combined heat and power plants less transmission, 

distribution, and transformation losses and own use by heat and power plants.  

   

  

Figure 4A: Electric power consumption (kWh per capita) 

 

Step 2: To calculate annual energy intensity 

Please see Table 2A. 

 

Step 3: To analyse historical development of energy intensity (EI) 
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Fig. 5A indicates fluctuated pattern of EI for total final energy consumption between 

1995 and 2010. It is interesting to note that final energy intensity significantly decreased from 

276.03 ktoe/Billion $USD in 1995 to 154.53 ktoe/Billion $USD in 2010. The annual final 

energy intensity is -2.85%. The trend primary energy intensity shown Fig.6A is consistent 

with that of final energy intensity.  

 

     
Figure 5A: EI for total final energy consumption between 1995 – 2010 

 

     
Figure 6A: EI for primary energy consumption between 1995 – 2010 

Fig. 7A shows that final energy consumption per capita remained stable in the period 

of 1995 to 2008. However, the figure increased significantly to 0.35 toe/capita in 2009 

upward (39.34% increase compared to 2008. The trend of total primary energy consumption 

per capita in the period of 1995 to 2010 is similar to the final energy consumption per capita 

(Fig. 8A). 
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Energy us per $1,000 GDP (constant 2005 PPP) in the period of 1995-2010 shows in 

Fig. 9A and energy us per $1,000 GDP (constant 2005 PPP) in the period of 1995-2010 

shows in Fig. 10A. For more detail information, please see Table 2A. 

 

     
Figure 7A: Final energy consumption per capita in the period of 1995-2010 

     
Figure 8A: Total primary energy consumption per capita in the period of 1995-2010 
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Figure 9A: Energy us per $1,000 GDP (constant 2005 PPP) in the period of 1995-2010 

     
Figure 10A: GDP per unit of energy use (constant 2005 PPP $ per kgoe in the period of 1995-

2010 
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Table 1A: Country report data summary 1 

Year 
Population

4
 GDP

5
 GDP PPP

6
 

Total Final Energy  

Consumption
7
 

Total Primary Energy 

Supply
8
 

Total Primary Energy 

Supply
9
 

Million Million $USD Million 2005 $USD ktoe ktoe ktoe 

1993 10.08 2533.73 7799.08 N/A N/A N/A 

1994 10.43 2791.44 8508.75 N/A N/A N/A 

1995 10.77 3441.21 9056.96 2500.00 2800.00 2836.66 

1996 11.09 3506.70 9547.16 2700.00 3000.00 2966.88 

1997 11.40 3443.41 10083.69 2700.00 3000.00 3014.93 

1998 11.69 3120.43 10588.78 3000.00 3400.00 3432.19 

1999 11.96 3517.24 11849.88 3000.00 3400.00 3436.46 

2000 12.22 3654.03 12888.73 3000.00 3400.00 3412.37 

2001 12.47 3979.81 13924.81 3000.00 3400.00 3430.15 

2002 12.71 4284.03 14856.09 3500.00 4000.00 3994.45 

2003 12.93 4658.25 16119.73 3600.00 4100.00 4114.81 

2004 13.15 5337.83 17786.59 2900.00 3400.00 3389.26 

2005 13.36 6293.05 20143.33 2900.00 3400.00 3435.91 

2006 13.56 7274.42 22312.99 2900.00 3400.00 3429.35 

2007 13.75 8639.16 24591.72 2900.00 3500.00 3481.52 

2008 13.94 10351.83 26237.29 2900.00 3500.00 3513.53 

2009 14.14 10401.94 26260.04 4100.00 4900.00 4907.38 

2010 14.36 11242.27 27825.95 4300.00 5000.00 5024.35 

Note: Total primary Energy Supply data from UNESCAP and World Bank looks similar but the data from World Bank is reasonable.  

                                                
4
 NIS & World Bank 2013 

5
 World Bank 2013: http://data.worldbank.org/country/cambodia 

6
 UNESCAP: http://www.unescap.org/stat/data/statdb/DataExplorer.aspx  

7
 UNESCAP: http://www.unescap.org/stat/data/statdb/DataExplorer.aspx 

8
 UNESCAP: http://www.unescap.org/stat/data/statdb/DataExplorer.aspx 

9
 World Bank 2013: http://data.worldbank.org/country/cambodia  

 

http://www.unescap.org/stat/data/statdb/DataExplorer.aspx
http://www.unescap.org/stat/data/statdb/DataExplorer.aspx
http://www.unescap.org/stat/data/statdb/DataExplorer.aspx
http://data.worldbank.org/country/cambodia
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Table 2A: Country report data summary 2 

Year 

Population GDP GDP PPP 
Total Final Energy  

Consumption 

Total Primary 

Energy Supply 

EI (Final energy/GDP 

(PPP 2005 $USD) 

EI (Primary Energy/PPP 

2005 $USD) 

Million Million $USD 
Million 2005 

$USD 
ktoe ktoe ktoe/Billion 2005 $USD ktoe/Billion 2005 $USD 

1993 10.08 2533.73 7799.08 N/A N/A N/A N/A 

1994 10.43 2791.44 8508.75 N/A N/A N/A N/A 

1995 10.77 3441.21 9056.96 2500.00 2836.66 276.03 309.15 

1996 11.09 3506.70 9547.16 2700.00 2966.88 282.81 314.23 

1997 11.40 3443.41 10083.69 2700.00 3014.93 267.76 297.51 

1998 11.69 3120.43 10588.78 3000.00 3432.19 283.32 321.09 

1999 11.96 3517.24 11849.88 3000.00 3436.46 253.17 286.92 

2000 12.22 3654.03 12888.73 3000.00 3412.37 232.76 263.80 

2001 12.47 3979.81 13924.81 3000.00 3430.15 215.44 244.17 

2002 12.71 4284.03 14856.09 3500.00 3994.45 235.59 269.25 

2003 12.93 4658.25 16119.73 3600.00 4114.81 223.33 254.35 

2004 13.15 5337.83 17786.59 2900.00 3389.26 163.04 191.16 

2005 13.36 6293.05 20143.33 2900.00 3435.91 143.97 168.79 

2006 13.56 7274.42 22312.99 2900.00 3429.35 129.97 152.38 

2007 13.75 8639.16 24591.72 2900.00 3481.52 117.93 142.32 

2008 13.94 10351.83 26237.29 2900.00 3513.53 110.53 133.40 

2009 14.14 10401.94 26260.04 4100.00 4907.38 156.13 186.60 

2010 14.36 11242.27 27825.95 4300.00 5024.35 154.53 179.69 
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Appendix B Lao PDR Team’s Report 

Lao contribution to 

Subtask 1.1 – “Analysis of Energy intensity, Energy efficiency targets and policies” 

 

Objective: To obtain an assessment of the current energy use, energy efficiency targets and 

energy efficiency policies 

Approach: The subtask 1.1 could be carried out through following steps: 

 

Step 1: To collect data and documents on economy and energy 

 

Some notes on Lao subtask 1.1. 

 Studied Documents: 

o The Seventh National Socio-Economic Development Plan (2011-2015). 

Executive summary (Draft). 2011.  

o Data collection study (preliminary assessment) on energy sector in Lao PDR. 

Final report. August 2012. (Cooperation MEM-JICA). 

o Law on Electricity (amended). 2011. (MEM) 

o Renewable Energy Development Strategy. MEM. 2011 

 Data sources: 

o GDP and population are from Lao Statistic Bureau (LSB) .  

o Petroleum products import and sales are under supervision of Ministry of Industry 

and Commerce (MOIC) 

o Electricity consumption are from yearbooks (Electricite du Laos, Ministry of 

Energy and Mines ) 

o Total energy consumption - from Department of Energy Policy and Planning, 

MEM 
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Socio-Economic data: 

 Lao population grew at a rate of 2% per annum for a period 2000-2011, while GDP grew 

at 7 to 8%. GDP per capita reached 1,270 US$ (current market price). 

 In 2009, 63% of Lao population were rural based  

 Contribution Shares in GDP between 1993-2010 show that Lao PDR is being changed 

from agriculture-based economy to more services and industry oriented one.     

 

 
Figure 1B: Lao PDR contribution shares in GDP 
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Figure 2B: Lao PDR contribution shares in GDP by diferent sectors 

 

Primary and Final Energy consumption  

 It was estimated that total final energy demand of Lao PDR was around 2.5 MTOE in 

2011, with an annual increment of 3 to 4%. in parallel with stable economic growth.  

 Currently, the major energy supply sources are firewood and charcoal (about 55%), 

followed by petroleum products (25%), coal (11.6%) and electricity(8.7%).   

 Residential demand comprises the largest share in total energy consumption (49%), 

followed by transport (27%), commercial (14%) and industry (10%).  
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Figure 3B: Lao PDR primary energy consumption 

 

   
Figure 4B: Lao PDR final energy consumption 
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 Energy intensity: Lao energy intensity   

 Energy efficiency in Lao PDR.     

o Demand side management has not yet come into serious consideration neither by 

government nor private sector in Lao PDR. 

o There are still missing a Legal Framework for improvement of Energy Efficiency 

and Conservation in Lao PDR, as well as any other relevant to EE&C regulatory 

measures based on laws. 

o The existing Electricity Law does not focus on energy efficiency and energy 

conservation. The Electricity Law of Lao PDR mainly aims at power sector 

development and increase access to Electricity. 

o Renewable energy development strategy encourages utilization of renewable 

energy for   energy supply where possible. Special attention has been made for 

clean and efficient cooking stoves deployment. 

o So far EE/C activities are currently only covered by the Demand Side 

Management activities carried out by EDL and this is currently ongoing EE/C 

activity in Laos 

o  The barriers to development of Demand Side Management (DSM) and Energy 

Efficiency in Lao PDR are even more basic 

o Lack of any information about electricity consumption patterns by rate class or 

end use 

o Lack of public or private sector capacity for program planning and 

implementation 

o Lack of regulatory framework to promote EE&C; 

o Lack of technical expertise or awareness by end-use customers as regards energy 

efficiency technologies and practices 

o Low level of understanding of the benefits of energy efficiency relative to current 

and future electricity costs 

o Policy, Strategy and Action plans on Energy Efficiency policy and Energy 

Conservation are currently being drafted with financial support from ADB;   
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Table 1B: Lao PDR energy comsumption and GDP 

      

Final Energy (FE) Primary energy supply(PE) 

Years Population GDP(*) 

Exchange 

Rate(**) GDP(*) 

 

TFEC FEC/capita FE. Intensity TPES PEC/capita PE intensity 

  

Billion 

LAK LAK/US$ 

Million 

US$ US$/ capita kTOE kg OE/ capita 

TOE  /   

million US$ kTOE kg OE/ capita 

TOE/mln 

US$ 

1995 4,605,000 1,430 805 1,778 386 1,291 280 727 1,420 308.276 798.64 

1996 4,697,810 1,726 921 1,874 399 1,334 284 712 1,474 313.694 786.52 

1997 4,792,500 2,310 1,260 1,833 383 1,373 287 749 1,507 314.355 821.68 

1998 4,889,090 4,286 3,298 1,299 266 1,422 291 1,095 1,561 319.232 1,201.08 

1999 4,987,630 9,972 7,102 1,404 282 1,798 360 1,280 1,625 325.853 1,157.49 

2000 5,100,000 13,669 7,888 1,733 340 1,544 303 891 1,697 332.679 979.05 

2001 5,170,000 15,701 8,955 1,753 339 1,622 314 925 1,783 344.836 1,016.77 

2002 5,290,000 18,400 10,056 1,830 346 1,669 315 912 1,829 345.805 999.79 

2003 5,400,000 22,511 10,569 2,130 394 1,733 321 814 1,893 350.626 888.95 

2004 5,520,000 26,590 10,654 2,496 452 1,784 323 715 1,952 353.664 782.19 

2005 5,621,982 28,948 10,210 2,835 504 1,844 328 650 2,020 359.219 712.32 

2006 5,826,174 35,981 9,581 3,755 645 1,939 333 516 2,237 383.968 595.70 

2007 5,931,035 39,346 8,735 4,504 759 2,186 369 485 2,514 423.796 558.02 

2008 6,037,783 46,214 8,501 5,436 900 2,366 392 435 2,582 427.620 474.93 

2009 6,127,910 47,562 8,249 5,766 941 2,322 379 403 2,714 442.816 470.60 

2010 6,256,197 56,522 8,011 7,055 1,128 2,313 370 328 2,803 448.082 397.34 

(*) market price 

(**) Average per 

period 
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Appendix C Thailand Team’s Report 

Thailand contribution to 

Subtask 1.1 – “Analysis of Energy intensity, Energy efficiency targets and policies” 

 

Objective: To obtain an assessment of the current energy use, energy efficiency targets and 

energy efficiency policies 

 Approach: The subtask 1.1 could be carried out through following steps: 

 

Step 1: To collect data and documents on economy and energy 

 

 Socio-economic development data, including GDP and population for the last 

20 years. This information could be found in the National annual statistic year 

book or website of the National Statistic Office. 

The GDP and population data of Thailand are from Office of the National Economic 

and Social Development Board (NESDB), which is in charge of national development plan, 

or National Economic and Social Development Plan. Both GDP and population of Thailand 

are on upward trend. In 1993, Thailand’s population was 58 million approximately and the 

GDP was 2,470,908 million baht, while it grew to 64 million and 4,898,189 million baht 

respectively in 2012. For more precise data, please see table 2C. 

For citation: 

Office of the National Economic and Social Development Board (NESDB), 2012, 

Indicators/Statistics. [online] Available at http://www.nesdb.go.th (Retrieved July 19, 2013) 

 

 Annual primary and final energy consumption by the economy and the 

residential sector for the last 20 years.  

The annual primary and final energy consumption by the economy and the residential 

sector of Thailand are from Department of Alternative Energy and Development and 

Efficiency (DEDE), Ministry of Energy. The trend for energy consumption in Thailand is 

also upward. The final energy consumption has grown around 90% in this past 20 years while 

the energy consumption in residential sector has increased by 50%. For more precise data, 

please see table 2C. 
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EI and energy consumption per capita calculations 

From 1990 to 2012, energy consumption in Thailand continuously increased at an 

annual average rate of 4.4%. At present, energy consumption is 2.3 times the amount it was 

in 1990. This growth rate has been in line with the economic growth rate, of which the annual 

average rate is 4.5%.  

 

For citation: 

Department of Alternative Energy and Development and Efficiency (DEDE) Ministry of 

Enegy, 1995-2012. Annual Report Thailand Enegy Situation. 

 

 All energy targets programs that have been implemented  

 

Thailand has 20 year Energy Efficiency Development plan (2011-2030) which sets the 

goal to reduce final energy consumption by 20% comparing to business-as-usual energy 

demand in 2010 or 38,200 ktoe or reduce energy intensity by 25% within year 2030 

compared with the year 2010.  This will be more elaborated in step 4. 

For citation: 

Energy Policy and Planning Office (EPPO) Ministry of Energy, 2011. Energy Efficiency 

Development plan (2011-2030). [Online]. Available at http://www.eppo.go.th/encon/ee-

20yrs/EEDP_Eng.pdf (Retrieved July 19, 2013) 

 

 All energy policies that have been made so far, such as, energy market and pricing, 

energy efficiency and conservation, energy security, etc. 

This will be more elaborated in step 4 

Step 2: To calculate annual energy intensity 

  

 

Please see table 3C. 

Step 3: To analyse historical development of energy intensity (EI) 

Historical development of energy intensity 

In 2012, Thailand final energy consumption was 73,316 ktoe. Industrial and 

transportation sectors consumed energy more than other economic sectors, share of energy 

consumption in industry sector was 36.7% of the total final energy consumption, followed by 

http://www.eppo.go.th/encon/ee-20yrs/EEDP_Eng.pdf
http://www.eppo.go.th/encon/ee-20yrs/EEDP_Eng.pdf
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transportation, residential, commercial and agriculture were 35.8%, 15.1%, 7.2% and 5.2% 

respectively.  

EI for final energy consumption between years 1990 – 2012 varied around 131 

ktoe/Billion $USD to 143 ktoe/Billion $USD (2005) until it reached its peak at 143.94 

ktoe/Billion $USD in year 2004 and then has been steady reducing since. In year 2012, EI in 

Thailand decreased below 124.73 ktoe/Billion $USD. As a result of the Thai Government’s 

policy on energy efficiency, especially Thailand’s National Energy Conservation Program, 

trend of Energy Intensity (EI) has decreased in the last 10 years. On average, it has been 

lessened by 0.38% per year.  

The majority factor that affects to Thailand energy intensity is transportation sector. It 

has been higher than other economic sectors, followed by industrial, agricultural and 

commercial sectors. 

       

Figure 1C: EI for final energy consumption between 1990 – 2012 

 On the other hand, EI for primary energy consumption between years 1990 - 2012 has 

an upward trend. Ranging from 200 ktoe/Billion $USD in year 1990, it increased gradually 

by approximately 0.51% per year. It reached its peak at 241.02 ktoe/Billion $USD (2005) in 

year 2011 before slightly reduced to 222.61 ktoe/Billion $USD.in.2012. 
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Figure 2C: EI for primary energy consumption between 1990 – 2012 

From 1990 to 2012, primary energy consumption in Thailand continuously increased 

at an annual average rate of 4.4%. At present, energy consumption is 2.3 times the amount it 

was in 1990; the growth rate has been in line with the economic growth rate, of which the 

annual average rate is 4.5%. 

 Between years 1990 – 2012, final energy consumption per capita increased averagely 

3.21% per year while Thailand population increased 0.9%. The ratio has risen to 1 toe per 

capita in 2005 and tends to rise even more in the future. In 2012, the final energy 

consumption per capita in Thailand was 1.14 toe/capita, which increased approximately 

96.6% compared with the year 1990 as shown in Fig. 3C. 
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Figure 3C: Final energy consumption per capita between 1995 – 2012 

 Same as final energy consumption per capita, primary energy consumption per capita 

also has a rising trend of 4.11% per year.  

 

 

Figure 4C: Primary energy consumption per capita between 1995 – 2012 
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Step 4: To analyse efficiency and effectiveness of EE policies  

How to analyse the efficiency and effectiveness of EE policies? 

The analysis should indicate: 

 When and how these policies are formulated and became effective 

 How these policies address the energy efficiency issues? 

 What impacts these policies have on EE improvement? 

 What limitations of these policies are? 

 

 

Energy efficiency policy and measure in Thailand 

1. Energy efficiency policy in Thailand 

  The first step of energy efficiency in Thailand is when the Energy Conservation 

Promotion Act B.E. 1992 was established in 1992 [11]. This fund is transferred from the oil 

fund by adding a surcharge to the oil price under the laws to correct governance and to 

prevent oil shortage. The fund can be used in order to support other agencies that wish to 

undertake energy conservation, including activities on renewable energy projects, energy-

related research and development, human resource development and training, and public 

awareness campaigns.  

According to the agreement reached by APEC Leaders in 2007 in Sydney, Australia, 

an energy conservation target has been set with a view to strengthening regional energy 

security and addressing climate change problems. This can achieve by reducing “energy 

intensity” by 25% in the year 2030 compared with the 2010 base year.  

Since Thailand’s energy intensity in 2010 was 15.6 ktoe per billion baht (see Figure 

1C), the overall energy intensity of the country in 2030 must not exceed 11.7 ktoe per billion 

baht GDP or the final energy consumption in that year must not exceed 124,515 ktoe (under 

the assumption that the annual economic growth rate will be at 4.2% in average). That is, 

energy demand must be 38,200 ktoe lower than that in the BAU case, or 23% lower than the 

demand in the BAU case as shown in Figure 5C. 
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Figure 5C: Thailand energy conservation target in 20 years 

2. Energy efficiency strategy and measures  

To implement the plan, five strategic approaches, which are further divided into 16 

specific measures, will be introduced or applied. These measures are of high priority as they 

require low investment capital while yielding high energy saving. The strategic approaches 

and measures are as follows:  

 

(1) Mandatory Requirements via Rules, Regulations and Standards, comprising four 

measures as follows:  

(1.1) Enforcement of the Energy Conservation Promotion Act, [as amended up to] B.E. 

2550 (2007), so that the energy management system through energy consumption 

reporting and verification imposed on designated buildings and factories would 

materialize.  

(1.2)  Mandatory energy efficiency labeling to provide options for consumers to buy or 

use highly energy-efficient equipment/appliances, vehicles and buildings.  

(1.3)  Enforcement of the Minimum Energy Performance Standards (MEPS) for 

equipment/appliances, buildings and vehicles to prevent the distribution and use of 

low energy-efficient products. In this regard, the government will consult with 

product manufacturers and retailers to determine an appropriate lead time prior to 

the enforcement of MEPS for each product.  
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(1.4)  Determination of the Energy Efficiency Resource Standards (EERS), or the 

minimum standards for large energy businesses to implement energy conservation 

measures encouraging their customers to use energy efficiently (with a penalty 

clause for those whose implementation outcome is lower than the specified 

standards and rewards for those whose achievement is greater than the specified 

standards in each year), which will be an important mechanism to provide both 

technical and financial assistance to small and medium enterprises (SMEs).  

 

(2) Energy Conservation Promotion and Support, comprising five measures as follows:  

(2.1) Execution of a “voluntary agreement” to save energy between the public and 

commercial/industrial sectors, especially various business associations and large-

scale businesses.  

(2.2) Support and incentive provision to encourage voluntary energy-efficiency labeling 

for highly energy-efficient equipment/appliances, buildings and vehicles.  

(2.3)  Promoting traveling by mass transit systems and goods transportation via highly 

energy-efficient logistics systems.  

(2.4)  Subsidization for investment in the implementation of energy conservation 

measures by (a) providing subsidies for the amount of energy saved which can be 

verified, as per the project proposals approved under the DSM Bidding scheme for 

large-scale businesses, and (b) providing subsidies for the amount of energy saved 

and/or reduction of peak load that can be verified or accurately assessed for SMEs, 

as per the project proposals submitted under the Standard Offer Program (SOP) 

scheme, which requires no bidding.  

(2.5)  Support for the operation of ESCO companies, (e.g. the use of funding from the 

Energy Conservation Promotion Fund to increase credit lines given by the ESCO 

Fund), to alleviate technical and financial risks of entrepreneurs wishing to 

implement energy conservation measures.  

 

(3) Public Awareness (PA) Creation and Behavioral Change, comprising three measures as 

follows: 

(3.1)  Public relations and provision of knowledge about energy conservation to the 

general public, via the teaching/learning process in educational institutions, 

fostering youth awareness, and other PA activities, such as eco-driving  
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(3.2) Putting forth the concept and promoting activities related to the development of a 

low carbon society and low carbon economy, which will bring about cooperation 

between local administration organizations and the business sector in the planning 

and implementation of activities that will lead to reduction of GHG emissions and 

efficient use of energy.  

(3.3)  Determination of energy prices to reflect the actual costs and application of tax 

measures as an important tool to promote energy conservation with a view to 

fostering public awareness and changing their energy consumption behavior.  

 

(4) Promotion of Technology Development and Innovation, comprising two measures as 

follows: 

(4.1)  Promotion of research and development to improve energy efficiency and reduce 

technological costs, particularly those related to equipment/ appliances with large 

markets and having their manufacturing bases in Thailand, including the 

production process, materials as well as buildings and housing that are energy 

efficient  

(4.2)  Promotion of demonstrations of energy-efficiency technologies that have been 

technically proven but have not been commercialized in the domestic market, 

including support for necessary preparation to implement wide commercial 

deployment of such technologies  

 

(5) Human Resources and Institutional Capability Development, comprising two measures as 

follows: 

(5.1)  Support for the development of professionals in the energy conservation field to be 

responsible persons for energy management and operation, verification and 

monitoring, consultancy and engineering services provision and the planning, 

supervision and promotion of the implementation of energy conservation measures  

(5.2)  Support for the development of institutional capability of agencies/ organizations 

in both public and private sectors, responsible for the planning, supervision and 

promotion of the implementation of energy conservation measures  
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3.  Mechanism and impact of energy efficiency incentive measure   

There are six incentives for renewable energy and energy efficiency investment in 

Thailand, which are the revolving fund, investment grants, tax privileges, tax cost base, tax 

performance base, the ESCO fund, and changing light bulb. Details of each of these 

incentives are described below. 
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Table 1C: Catalogue of energy efficiency incentives measures in Thailand 

Program Objective Size of investment and interest 
Start 

Year 

Responsible 

Organization 
Energy Saving Remark 

1. Revolving 

Fund 

To promote and push 

investment in EE & RE 

projects to increase the 

confidence of financial 

institutes in lending for 

EE & RE projects 

 Limited to 50 million Baht per 

project 

 Interest rate 4 percent per annum 

 Period 7 years 

2003 

Department 

of 

Alternative 

Energy 

Developme

nt and 

Efficiency 

(DEDE) 

Oil import 

reduction is 

approximately 

311.64 

ktoe/year or 

equivalent to 

electricity 

saving  1,108 

kWh/year 

- 

2. Tax Privilege 

To encourage operators to 

invest in energy efficient 

equipment/machinery and 

renewable energy 

projects. 

 Period min 8 years and max 13 

years 

 8 year income tax holiday 

 50% tax reduction for year 9
th

-13
th

 

2004 
Board of 

Investment 

(BOI) 

Total energy 

saving is 

approximately 

2,951 Million 

Baht/year 

- 
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Program Objective Size of investment and interest 
Start 

year 
Organization Energy Saving Remark 

3. ESCO 

 

 

 

 

3.1 Equity 

Investment 

Investments in energy 

efficiency or renewable 

energy projects 

 10-50 %of total investment cost 

 Not as a Majority Shareholder 

 Limited to 50 million Baht per 

project 

 Return: annual dividend in the 

proportion of investment 

 Period 5-7 years 

2008 

Energy for 

Environment 

Foundation 

(EforE) and 

Energy 

Conservation 

Foundation of 

Thailand 

(ECFT) 

- 

 Exit method of 

selling back the 

shares to the 

entrepreneur, or 

find new strategic 

partners. 

 Board seat is 

required in the 

company. 

3.2 ESCO 

Venture Capital 

Partner with Energy 

Service Companies 

(ESCOs) to raise capital 

for investments in energy 

saving projects of the 

ESCO. 

 10-30 % of registered capital 

 Not as a Majority Shareholder 

 Limited to 50 million Baht per 

project 

 Return: annual dividend in the 

proportion of investment 

 Period 5-7 years 

2008 
EforE and 

ECFT 
- 

 Exit method of 

selling back the 

shares to the 

entrepreneur, or find 

new strategic 

partners and; 

 Board seat is 

required in the 

company. 

3.3 Equipment 

Leasing 

Long term leasing service 

in purchasing equipment 

for renewable energy and 

energy efficiency 

 Support for 100% of equipment cost 

 Limited to 10 million Baht per 

project 

 Interest rate of 4 percent per annum 

 Period 5 years 

 

 

 

2008 
EforE and 

ECFT 

Total energy 

saving is 

approximately 

27.75 ktoe/year 

- 



Effective energy efficiency policy implementation targeting                                                                                                                                                                                                                                           

“new Modern Energy CONsumers” in the Greater Mekong Sub-region (MECON)  
 

 

P a g e  50 

 

Program Objective Size of investment and interest 
Start 

Year 
Organization Energy Saving Remark 

3.4 Carbon Credit 

Facility 

 Large project: facilitate 

project owner in 

developing CDM and 

accessing to CER 

buyer at lower service 

rate 

 Small project: 

 Act as 

coordinating/managi

ng entity 

 Help to bundle small 

projects so that 

buyers are willing to 

purchase the carbon 

credits from the 

projects. 

- 2008 
EforE and 

ECFT 
- - 

3.5 Credit 

Guarantee Facility 

Guarantee commercial 

bank for project loans 

 Depending on the project risk 

 Limited to 10 million Baht 

 Project owner will be charged at 

1.75% per annum of guarantee 

amount 

 Loan guarantee not more than 5 

years 

2008 
EforE and 

ECFT 
- - 
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Program Objective Size of investment and interest 
Start 

Year 
Organization 

Energy 

Saving 
Remark 

3.6 Technical 

Assistance 

Provide financial support 

for technical assistance, 

e.g. energy audit, 

feasibility study. 

 Limited to 100,000 Baht per project 2008 
EforE and 

ECFT 
- 

 Must be reimbursed 

to the ESCO Fund 

unless the proposed 

technical solutions 

have been 

implemented. 

4. Tax cost base 

To provide tax benefit to 

investors in energy 

efficiency equipment.  

 Tax benefit = 0.25 x energy 

efficiency investment cost  
2009 

DEDE and the 

Revenue 

Department 

Total energy 

saving is 

approximatel

y 375.21 

Million Baht 

- 

5. Tax 

performance base 

To provide tax benefit to 

projects that can reduce 

energy consumption  

 Tax benefit = 30% of total actual 

energy saving  

 Maximum tax benefit 2 million baht 

per project  

2003 DEDE 

Total 

electricity 

saving is 

approximatel

y 41.3 

MWh/year 

 

6. thggangaignahCi

blgb 

To encourage the 

government building by 

using efficient light bulbs 

in order to be showcase 

to the private sector.  

 

  itgeiegCelibmiChei geeCenenCmi

 egeegCngaiflChuenCmiuAiinhgngggli

(  fn)  

2010 EGAT 

Total 

electricity 

saving is 

approximatel

y 944.26 

MWh/year or 

equivalent to 

1.55 

ktoe/year 

- 
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4. Barriers/limitations of energy efficiency measures/policies in Thailand 

 The determination of energy prices does not reflect actual costs, therefore, the consumers 

does not aware the benefit of energy efficiency.  

 The lack of development of management systems as well as management tools, e.g. the 

development of an energy consumption database and the reporting, verification and 

assessment systems; the establishment of a dedicated independent body with flexibility to 

implement energy conservation promotion measures; and the development of a 

mechanism, at the policy level, to enhance cross-ministry energy conservation promotion 

and monitoring.  

 The lack of development of human resources and institutional capability of concerned 

organizations on a continuous basis to become professional, especially to build up 

personnel with understanding of the concept and business practices of the private sector.  

 Public agencies did not take a lead role and set a good example in such implementation as 

the green procurement. It should be set a policy requiring procurement of goods/services 

which are energy efficient and environmentally friendly; the deployment of ESCO 

services and the implementation of energy- saving measures in government buildings.  

 The lack of measurement, reporting and verification (MRV) system to assess the results 

of energy efficiency measures.  

 The awareness of energy efficiency product information for consumers is limited 

(advantage, disadvantages and the use of energy efficiency technology). 
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Table 2C: GDP, population, primary and final energy consumption 

Year 

GDP/1 
Population Final Energy Consumption Source:DEDE Total Final 

Energy 

Consumption 

Total Primary 

Energy Supply (Source: NSDB) Industrial Residential Transport Others 

(million 2005 PPP 

Dollars) 
(Million person) (ktoe) (ktoe) (ktoe) (ktoe) (ktoe) (ktoe) 

1990 224,486 52,969,204 8,535 7,239 11,386 1,996 30,642 45,122 

1991 243,698 53,873,172 9,293 7,622 11,910 2,081 32,548 48,361 

1992 263,397 54,960,917 10,847 8,145 12,652 2,203 35,236 52,535 

1993 285,130 55,888,393 11,625 7,379 14,581 2,890 38,616 58,616 

1994 310,755 56,303,273 13,174 7,207 15,420 2,925 40,802 65,069 

1995 339,461 59,460,382 15,664 6,865 17,903 2,809 45,729 66,567 

1996 359,494 60,116,182 17,398 6,958 18,984 3,325 49,250 72,435 

1997 354,564 60,816,227 15,986 7,359 20,253 3,125 49,455 74,095 

1998 317,299 61,466,178 13,754 7,334 18,075 3,020 45,102 69,699 

1999 331,411 61,661,701 15,488 7,251 18,297 3,230 47,129 73,562 

2000 347,154 61,878,746 16,208 7,434 18,022 3,025 47,806 76,884 

2001 354,677 62,308,887 16,922 7,484 18,632 3,068 49,542 80,307 

2002 373,538 62,799,872 18,679 7,909 19,636 3,287 52,979 85,854 

2003 400,208 63,079,765 19,988 8,173 20,927 3,575 56,289 92,491 

2004 425,598 61,973,621 21,961 8,801 22,812 3,822 61,262 100,495 

2005 445,195 62,418,054 22,643 8,933 23,491 3,484 62,397 103,302 

2006 467,868 62,828,706 23,442 9,034 22,985 3,581 63,257 105,762 

2007 491,469 63,038,247 23,536 9,533 23,615 3,693 64,866 108,780 

2008 503,679 63,389,730 24,195 9,958 23,097 3,672 65,890 111,441 

2009 491,944 63,525,062 23,798 10,089 24,132 3,739 66,698 113,869 

2010 530,367 63,878,267 25,281 10,963 25,897 3,939 70,248 124,301 

2011 530,776 64,076,033 24,614 11,040 25,469 3,928 70,562 127,926 

2012 587,783 64,456,695 26,910 11,083 26,230 3,790 73,316 130,848 

(Note: /1 GDP PPP based on UNESCAP) 
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Table 3C: Calculations of EI and energy consumption per capita 

Year  

 GDP   Population  
 Total Final Energy 

Consumption  

 Total Primary 

Energy 

Consumption  

 EI (Final 

energy/GDP)  

 EI (Primary 

Energy/GDP)  

 Energy Consumption 

per capita (Final 

Energy)  

 Energy 

Consumption per 

capita (Primary 

Energy)  

(Million 2005 

PPP Dollars) 
 (Million person)   (ktoe)   (ktoe)  

 ktoe/(Billion 

2005 PPP 

Dollars) 

 ktoe/ (Billion 

2005 PPP Dollars) 
 (toe/capita)   (toe/capita)  

(1) (2) (3) (4)  [(3) / (1)] * 1000   [(4) / (1)] * 1000   [(3) / (2)] * 1000   [(4) / (2)] * 1000  

1990  224,486   52,969,204   30,642   45,122.00   136.50   201.00   0.58   0.85  

1991  243,698   53,873,172   32,548   48,361.00   133.56   198.45   0.60   0.90  

1992  263,397   54,960,917   35,236   52,535.00   133.78   199.45   0.64   0.96  

1993  285,130   55,888,393   38,616   58,616.00   135.43   205.58   0.69   1.05  

1994  310,755   56,303,273   40,802   65,069.00   131.30   209.39   0.72   1.16  

1995  339,461   59,460,382   45,729   66,567.00   134.71   196.10   0.77   1.12  

1996  359,494   60,116,182   49,250   72,435.00   137.00   201.49   0.82   1.20  

1997  354,564   60,816,227   49,455   74,095.00   139.48   208.97   0.81   1.22  

1998  317,299   61,466,178   45,102   69,699.00   142.14   219.66   0.73   1.13  

1999  331,411   61,661,701   47,129   73,562.00   142.21   221.97   0.76   1.19  

2000  347,154   61,878,746   47,806   76,884.00   137.71   221.47   0.77   1.24  

2001  354,677   62,308,887   49,542   80,307.00   139.68   226.42   0.80   1.29  

2002  373,538   62,799,872   52,979   85,854.00   141.83   229.84   0.84   1.37  

2003  400,208   63,079,765   56,289   92,491.00   140.65   231.11   0.89   1.47  

2004  425,598   61,973,621   61,262   100,495.00   143.94   236.13   0.99   1.62  

2005  445,195   62,418,054   62,397   103,302.00   140.16   232.04   1.00   1.66  

2006  467,868   62,828,706   63,257   105,762.00   135.20   226.05   1.01   1.68  

2007  491,469   63,038,247   64,866   108,780.00   131.98   221.34   1.03   1.73  

2008  503,679   63,389,730   65,890   111,441.00   130.82   221.25   1.04   1.76  

2009  491,944   63,525,062   66,698   113,869.00   135.58   231.47   1.05   1.79  

2010  530,367   63,878,267   70,248   124,301.00   132.45   234.37   1.10   1.95  

2011  530,776   64,076,033   70,562   127,926.00   132.94   241.02   1.10   2.00  

2012  587,783   64,456,695   73,316   130,848.00   124.73   222.61   1.14   2.03  
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Appendix D Myanmar Team’s Report 

Subtask 1.1 – “Analysis of Energy intensity, Energy efficiency targets and policies” 

 

Objective: To obtain an assessment of the current energy use, energy efficiency targets and 

energy efficiency policies 

   

Data sources: 

 All data required for EI from IEA energy data website. 

http://www.iea.org/statistics/statisticssearch/report/?country=MYANMAR&produ

ct=Indicators&year=2011 

 http://data.un.org/CountryProfile.aspx?crName=MYANMAR 

 Tin Zaw Myint and Nay Aung (2013), ‘Myanmar Country Report’ in Kimura, S. 

(ed.), Analysis on Energy Saving Potential in East Asia, ERIA Research Project 

Report 2012-19, pp.225-242.ERIA [online]. Available at: 

http:/www.eria.org/RPR_FY2012_No.19_Chapter_12.pdf 

 http://www.energy.gov.mm and http://www.moep.gov.mm 

I. Socio-Economic data:  

The GDP and population data of Myanmar are from International Energy 

Agency (IEA). Both GDP and population of Myanmar are on upward trend. 

Myanmar’s population growth is about 0.97% while the GDP growth is 

approximately 9.39% (see table 6D). 

Myanmar population grew at a rate of 0.8% per annum for a period 2010-

2015, while GDP grew at 7 to 8%. GDP per capita reached US$ 1128 in 2010 (current 

market price) and US$ 2,292 (2005PPP). Government targeted GDP growth rate 7.81   

% annually on MCDP. 

 

 

 

 

            

 

 

  

 

   

Figure 1D: Population in Myanmar between 1991-2011 
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Figure 2D: GDP of Myanmar between 1991-2011 

 

Primary energy supply and final energy consumption of Myanmar are collected from 

International Energy Agency (IEA). Figure 3D has shown that primary energy supply and 

final energy demand has increased over time with the growth rate at 1.52% and 1.82%, 

respectively.  

 

  
Figure 3D: Primary energy supply and final energy demand in Myanmar between 1991-2011 

II. Energy Sources: 

 

 Current energy sources: Petroleum, Natural gas, Compressed natural gas (CNG), 

Hydro-electricity and Coal. 

 

 Future energy sources: Wind energy, Solar, Geothermal, Bio-energy [Ethanol, Bio-

diesel, Gasification and Biogas] 
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Table 1D: Primary Energy Sources and Supplies 

1. 
Crude Oil (Offshore & Onshore) 

(Proven + Probable) 
648.59 MMBBL 

2. 
Natural Gas (Offshore & Onshore) 

(Proven + Probable) 
166.13 TSCF 

3. Hydro 108,000 MW 

4. Coal 711 Million Metric Tons 

5. Biomass 

52.5 % of total land area covered with forest 

potential available annual sustainable yield of 

woodfuel-19.12 Million Cubic Ton 

6. Wind 

365.1 TWH per year 

Coastal strip of 2832 Km with  

South-westerly wind -9 months  

 North-easterly wind -3 months 

7. Solar Power 51973.8 TWH per year 

8. Geothermal 93 Locations 

Source: Energy Planning Dept, Ministry of Energy 
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Figure 4D: Total Primary Energy Supply by Type (2010) 

Source: Ministry of Energy 

 

 
Figure 5D: Primary Electricity Supply Mix (2011-2012) 

Source: Ministry of Electric Power 
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Table 2D: Projected Electricity Demand Growth from 2010 to 2030 by Ministry of Electric 

Power 

Year 
Demand 

(MW) 

Growth 

Rate (%) 

 
Year 

Demand 

(MW) 

Growth 

Rate (%) 

2006-2007 1,200.00 - 2018-2019 3,280.65 9.00% 

2007-2008 1,284.00 7.00% 20192020 3,575.90 9.00% 

2008-2009 1,373.88 7.00% 2020-2021 3,897.73 9.00% 

2009-2010 1,470.05 7.00% 2021-2022 4,190.06 7.50% 

2010-2011 1,572.96 7.00% 2022-2023 4,504.32 7.50% 

2011-2012 1,730.25 10.00% 2023-2024 4,842.14 7.50% 

2012-2013 1,903.28 10.00% 2024-2025 5,205.30 7.50% 

2013-2014 2,093.60 10.00% 2025-2026 5,595.70 7.50% 

2014-2015 2,302.96 10.00% 2026-2027 5,987.40 7.00% 

2015-2016 2,533.26 10.00% 2027-2028 6,406.52 7.00% 

2016-2017 2,761.25 9.00% 2028-2029 6,854.98 7.00% 

2017-2018 3,009.77 9.00% 2029-2030 7,334.82 7.00% 

Source: Ministry of Electric Power 

 

Table 3D: Electrification Ratio 

Year Electrification Ratio 
 

Before 1988 10.59%  

2005-2006 15.83%  

2009 (May) 23.27%  

2020 60% Target 

2025 80% Target 

 

 Total final energy consumption was around 13.1 MTOE in 2011, with an annual 

increment about 2% in recent years.   

 Myanmar is still utilizing the Biomass energy (65.5%) as the main source of energy at 

the rural areas which is 70% of the country’s area. Almost of all household in rural 

areas are still utilizing firewood and charcoal especially for cooking.  

 An electricity production in Myanmar is mainly from hydropower (76.1%) while 

followed by Natural gas 20.4% and Coal 3.5%. In terms of power plant, there are 19 
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hydropower plants, 10 Natural Gas power plants and 1 Coal power plant. The total 

installed capacity is 2930 MW. 

 During the recent years, the electricity consumption has increased, especially in 2010. 

Myanmar government expected to produce about 100,000 MW of electricity from 

Hydropower from four main rivers in the future. And also, the national grid will be 

increased to 600 KVA lines in the main stream. 

 

III. Historical development in Energy Intensity  

 

Energy intensity for primary energy supply between years 1991 - 2011 has decreased. 

Ranging from 784.83 ktoe/Billion $USD in year 1991, it decreased gradually by 

approximately 6.49% per year. As a result, EI for final energy consumption between years 

1991 – 2011 decreased which varied around 686.80 ktoe/Billion $USD to 174.35 ktoe/Billion 

$USD (2005) as shown in Figure 6D. On average, it has been lessened by 6.16 % per year.  

 

 

    
Figure 6D: EI for final energy consumption and primary energy supply between 1991 – 2011 

Between years 1991 – 2011, final energy consumption per capita increased averagely 

0.84% per year while Myanmar population increased 0.97%. In 2011, the final energy 

consumption per capita in Myanmar was 0.27 toe/capita, which increased approximately 17% 

compared with the year 1991 as shown in Fig. 7D. 
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Figure 7D: Final energy consumption per capita between 1991 – 2011 

 

 Same as final energy consumption per capita, primary energy consumption per capita 

also has a rising trend of 0.55% per year.  

 

 
Figure 8D: Primary energy consumption per capita between 1991 – 2011 
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IV. Energy Efficiency in Myanmar (Policy, Programs, Projects, Activities) 

 

Energy Policy Framework 

 To maintain the status of energy independence 

 To promote wider use of new and renewable sources of energy 

 To promote energy efficiency and conservation 

 To promote use of alternative fuels in household 

 

Energy efficiency policy in Myanmar 

 

Myanmar’s primary energy saving goal is to reduce energy consumption by 5 percent in 

2020 and 10 percent in 2030 relative to the BAU scenario
10

. Specially, the goals could be 

achieved by the following strategies: 

- In the industrial sector, improve energy efficiency by 10 percent against BAU and 

reduce energy related greenhouse gases by 2020 

- In the transport sector, have biofuel (E85, biodiesel) substitution at least 8 percent by 

2020 

- Increase the total installed power capacity of renewable energy to 15 percent by 2020 

- Improve energy efficiency in the commercial/ residential sector by 8 percent by 2020 
 

Table 4D: The Policy, Objective and Work Program of Energy Efficiency and Conservation 

Policy Objective Work Program 

(1) To hold awareness raising 

campaign and capacity 

building regarding energy 

efficiency and conservation  

programs  

(a.a) To contribute to upcom- 

ing growth of  energy 

requirement due to eco-

nomic development 

− To find out the methods to 

develop human resources in 

order to implement  the 

energy efficiency and 

conservation successfully 

(2) To adopt relevant laws, 

rules and regulations etc. 

required for implementation 

of energy efficiency and 

conservation programs 

(Legal Framework) 

(a.a)To decouple the social 

economic development 

and energy demand by 

way of energy efficiency 

and conservation 

ecouple Development 

and Energy Demand) 

− To formulate and adopt 

laws, rules and regulations in 

order to implement 

contribution of energy by 

way of efficient energy use 

and conservation synchro- 

nizing with  the demand 

growth occurred by nation 

economic development 

(3) To establish a dedicated 

department responsible for 

successful implantation of 

energy efficiency and 

(a.a)To reduce cost of 

energy in the production 

industry, doing cost 

effective and to improve 

− To find out the ways for the 

successful implementation 

of projects and program 

beneficial to a country by 

                                                
10

 Tin Zaw Myint and Nay Aung (2013), ‘Myanmar Country Report’ in Kimura, S. (ed.), Analysis on Energy 

Saving Potential in East Asia, ERIA Research Project Report 2012-19, pp.225-242.ERIA [online]. Available at: 

http:/www.eria.org/RPR_FY2012_No.19_Chapter_12.pdf 
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Policy Objective Work Program 

conservation programs 

(Institution Arrangement) 

 

economic competency 

(Improve Economic 

Competencies) 

coordinating with regional  

and international organiza- 

tions who have experiences 

in energy efficiency and 

conservation activities 

(4) To carry out resources 

mobilization and exchange 

of experience coordinating 

with international organiza 

tions who are working on 

the energy efficiency and 

conservation activities 

(Resource Mobilization) 

(a.a)To reduce the 

greenhouse gas 

emissions from 

increased energy usage 

by energy efficiency and 

conser- vation 

(Environmental 

Conservation) 

− To implement goals for 

energy efficiency and 

conservation within the 

ASEAN nations which are to 

reduce 5% on year 2005 

consumption base by year 

2020 , and 8% reduction on 

year 2005 base by year 2020 

(5) To establish funding 

mechanism in order to 

effectively implement 

energy efficiency and 

conservation          

(Funding Mechanism) 

 

- 

 

− To review and amend the 

current policy. objective and 

work programs on the basis 

of new and better 

development matching with 

the nation or once in two 

years basis 

 

Energy efficiency action plan in Myanmar 

 

To reach a national target for EE&C plans and programs, the government should 

implement the following actions 

- Disseminate knowledge about EE&C to communities and way forward to easy use 

local renewable energy instead of fossil fuel 

- Create workshop and seminar regarding the EE&C for public awareness 

- Market promotion in energy efficient equipment and labeling of energy saving 

appliances such as air-conditioner, motor & pump, electric appliances, and etc.  

- Encourage the private sector to implement the EE&C programs by means of volunteer 

basis and award program 

- Financial assistance on transferring advanced technology 

- Adoption of best practices is an effective action plan for energy saving in transport, 

residential & commercial sectors 

- To consider EE&C in both demand and supply sides of electricity 

- There should be proper policy measures and action plans to achieve energy saving 

targets 

 

 The energy efficiency initiatives of Myanmar covered buildings, households and the 

industrial and transport sectors. These are listed as follows: 
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Table 5D: Energy efficiency initiative is Myanmar 

Sector EEC initiatives 

Industrial - Promote introduction of equipment and 

facilities with high energy conservation 

capacity 

- Develop energy statistics 

- Develop goals for voluntary action plans 

- Develop R&D and AEMAS Program 

Transportation - Raise the fuel efficiency in terms of 

passenger-km, and km/litre and  

- Fuel substitution with biofuels 

Electricity - Develop technology transfer and renewable 

energy knowledge in rural area 

- Assist sustainable renewable energy 

application in electricity generation 

Household - Labeling systems for building and 

appliances 

- Development demand side management 

programs 

- Through management of energy and other 

resources 

 

In addition, the following measures are considered important in achieving the goals: 

- To develop energy statistics and support system to help improve energy efficiency in 

all sectors by encouraging information dissemination and cooperation between the 

public and private sectors 

- To develop voluntary action plans for the private sector 2010- 2012 

- To develop labeling systems for appliances and building by 2015 

- To increase research and development 

- To development an energy management system through the ASEAN Energy Manager 

Accreditation Scheme (AEMAS) Program by 2010-2015 

 

On a sectorial basis, the energy efficiency and conservation measures are listed below; 

- In industry, gradual replacement of low efficiency equipment with higher efficiency 

alternatives will be encouraged. 

- In the transportation sector, the state will encourage fuel switching in the transport 

sector to bio-fuels and natural gas as alternatives fuels. The state also aim to achieve 

energy saving through exploiting more efficient transportation networks including 

road, waterways, rail, air and seaway and develop high capacity transportation with 

greater volume capacity for freight and passenger. Improvement in fuel efficiency in 

the transport sector is also considered. 

 

In the residential and commercial sectors, the following are measures that will be 

implemented 

- Encourage the use of alternative energy and improvement in energy efficiency in 

existing buildings in the public and private sectors 

- Promote the use of higher energy efficient appliances and energy saving equipment in 

the residential and commercial sectors 
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- Launch the use of bio-diesel(B-100) in rural communities 

 

In the electricity sector, the following measures that will be implemented are; 

- Develop and expand the energy mix and supply sources through utilization of the full 

energy potential of the country including frontier exploration and development and 

intensive research on oil, natural gas, coal, hydropower, geothermal, energy efficiency 

& conservation and new & renewable sources of energy 

- Replace transformers and installs the capacitor banks in main sub-stations. Optimize 

the voltage, conductor size and loading of transformers 

 

Electricity Policy Framewor 

 To maintain the status of Energy Independence 

 To employ Hydropower as one vital source of energy sufficiency 

 To generate and distribute more electricity for economic development 

 To promote wider use of New and Renewable sources of Energy 

 To promote Energy Efficiency and Conservation and 

 To promote use of Alternative fuels in household 

V. Overall b siireiiilrorseriairi reaeic re  rsreas roesioieiimilrsreirrar Myanmar 

 Weakness in cooperation between government and private participation 

 Need Energy Efficiency and Conservation Laws 

 Lack of mechanism to get of comprehensive, reliable, accurate Energy consumption 

data of industries, buildings 

 Lack of provision on tax incentive program to industries, building sector to implement 

EE&C measure 

 Limit of human capital investment and development. 

 There is a large financing gap for energy conservation and efficiency investment in 

each sector especially industrial sector. 

 The EE plan and monitoring system are not clear in order to implement the existing 

policies. Weakness of follow up activities and initiatives to implement EE&C action 

 The lack of increasing consumer awareness on energy efficiency 

 Limit of capacity building and training program to enhance the respective capabilities 

for efficiency improvement 

 Lack of ability to access capital and investment including infrastructure and financial 

constraints.  
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Table 6D: GDP, population, primary and final energy consumption 

Year 

Population GDP GDP  PPP 

Total Final 

Energy 

Consumption 

Total 

Primary 

Energy 

Supply 

EI (Final 

energy/GDP 

PPP 2005 

USD) 

EI (Primary 

Energy/GD

P PPP 2005 

USD) 

Final 

Energy 

comsumptio

n per capita 

Primary 

Energy 

Supply per 

capita 

Million 

person 

Billion 

2005(USD) 

Billion 

2005(USD) 
ktoe ktoe 

ktoe/Billion 

2005 USD 

ktoe/Billion 

2005 USD 
(toe/capita) (toe/capita) 

1991 39.860 3.28 13.38 9188 10501 686.70 784.83 0.23 0.26 

1992 40.430 3.59 14.67 9478 10827 646.08 738.04 0.23 0.27 

1993 40.990 3.81 15.56 9483 10740 609.45 690.23 0.23 0.26 

1994 41.550 4.07 16.61 10144 11417 610.72 687.36 0.24 0.27 

1995 42.130 4.36 17.80 10545 11809 592.42 663.43 0.25 0.28 

1996 42.740 4.64 16.95 10473 11831 617.88 697.99 0.25 0.28 

1997 43.350 4.91 20.04 10592 12080 528.54 602.79 0.24 0.28 

1998 43.950 5.19 21.19 10981 12408 518.22 585.56 0.25 0.28 

1999 44.500 5.76 23.51 11072 12451 470.95 529.60 0.25 0.28 

2000 44.960 6.55 26.74 11477 12841 429.21 480.22 0.26 0.29 

2001 45.320 7.29 29.78 11347 12547 381.03 421.32 0.25 0.28 

2002 45.070 8.17 33.36 11551 12968 346.25 388.73 0.26 0.29 

2003 45.320 7.29 29.78 12422 14064 417.13 472.26 0.27 0.31 

2004 46.070 10.56 43.13 12648 14764 293.25 342.31 0.27 0.32 

2005 46.320 11.99 45.95 12970 14817 282.26 322.46 0.28 0.32 

2006 46.610 13.56 55.38 12863 15015 232.27 271.13 0.28 0.32 

2007 46.920 15.18 62.03 13105 15595 211.27 251.41 0.28 0.33 

2008 47.250 15.78 64.26 12438 15033 193.56 233.94 0.26 0.32 

2009 47.600 16.54 67.56 12597 14246 186.46 210.86 0.26 0.30 

2010 47.960 17.41 71.12 12896 13997 181.33 196.81 0.27 0.29 

2011 48.340 18.37 75.02 13080 14056 174.35 187.36 0.27 0.29 

Source: International Energy Agency (IEA)
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Appendix E Veitnam Team’s Report 

Vietnam contribution to 

Subtask 1.1 – “Analysis of Energy intensity, Energy efficiency targets and policies” 

 

Objective: To obtain an assessment of the current energy use, energy efficiency targets and 

energy efficiency policies 

Approach: The subtask 1.1 could be carried out through following steps: 

Step 1: To collect data and documents on socio-economy and energy 

 Socio-economic development data, including GDP and population for the last 20 years. 

These data could be found in the Statistic Year Book or Website of the General Statistic 

Office (GSO), Ministry of Planning and Investment (MPI), which is in charge of making 

socio-economic development plans and strategies for Vietnam. During period (1990-

2012), the GDP of Vietnam grew at 7.4 per annual – the highest growth rate in the 

ASEAN region, as a result of “Open door” policy and market economy orientation. 

Recently, this growth has been slowed down due to global economic depression and the 

domestic macroeconmic problems, for example, high inflation (18% in 2011). In the 

same period, the country’s population was also in the upward trend with annual growth 

rate of 1.4% or in absolute term, it increased from 66 millions persons in 1990 to 89 

millions persons in 2010 (see Figue.1). The Vietnam’s population is characterised by a 

high rate of manpower (59% of total population in 2012) and increassed share of urban 

residents (from 19.5% in 1990 to 31.8% in 2012). For more precise data, please see table 

2E. 

                          
Figure 5: GDP and Population Growth in the period (1990-2010) 

For citation:  
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 General Statistic Office of Vietnam (GSO), 2012 statistical Data [online], 

available at http://www.gso.gov.vn, last access 10 August 2013 

 

 Annual Primary energy and Final energy consumption by Vietnam’s economy, 

specifically five main economic sectors (Industry, Transport, Residential, Commercial 

and Agriculture) for the last 20 years. These data could be collected from the Institute of 

Energy and Energy Division of the Institute for Industrial Policies and Strategies which, 

both belong to Ministry of Industry and Trade (MOIT) – The key body that are 

responsible for making energy development plans and energy policies in Vietnam. Both, 

primary and final enegy consumption were in a upward trend for the last 20 years. The 

primay energy consumption increased 2.64 from 24,324 ktoe in 1990 to 64,147 ktoe in 

2010, or 5% per annual in average. At the same time, the final energy cosumption grew at 

an annual rate of 7.6% from 11,589 ktoe to 50,547 ktoe (see Figure 2E). The increase in 

energy demand in Vietnam is mostly driven by socio-economic development. It is 

indicated by the fact that this increase has been in line with the economic growth. For the 

residential sector, the eneergy consumption increased by 2.2 times from 7,881 ktoe in 

1990 to 16,893 ktoe in 2010. The drivers for this change would be the rural 

electrification, improvement of people’s living standard and change in their life style. For 

more precise, please refer to table 2E. 

 
Figure 2E: Primary and Final Energy Consumption in the Period (1990-2010) 

 

 

For citiation:  

 Institute of Energy and Energy Division of Institute for Industry Policies and 

Strategies – Ministry of Industry and Trade (MOIT): The Sixth and Seventh Master Plan 

for Power Development Plans, and A Study on National Energy Master Plan. 

 

 All energy efficiency target progams and policies that have been made and implemented 

so far. These documents could be found in the website of the National Target Program for 

Energy Saving and Effective Use, Misnistry of Industry and Trade (MOIT) – The key 
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organization, which is in charge of making, implementing and supervising programs and 

policies for energy efficiency. In order to enhance security of energy supply and protect 

environment from damages caused by energy actvities, Vietnam has made and 

implemented a series of energy policies, programs and measures to improve energy 

saving and effective  use. For example, Vietnam has a National Target Program for 

Energy Saving and Effective Use since 2006 with a specific target to reduce energy 

consumption by 3 to 5% and 5 to 8% for the periods (2006-2010) and (2011-2015), 

respectively. In addition, in the Study on National Energy Master Plan under the 

cooperation between Institute of Energy and the Japanese International Cooperation 

Agency (JICA), the country has set a target to save10 and 25% of total energy 

consumption by 2015 and 2025, respectively, compared to the BAU case. All these 

documents will be summaried in Table 1E. The adequacy and limitations of these policies 

and measures will be elaborated in step 4 – analysis of efficiency and effectiveness of EE 

policies. 

 

For citation:  

Website of the National Target Program for Energy Saving and Efficient Use, [online], 

available at http://www.tietkiemnangluong.com.vn, last access 10 August 2013. 

 

 

 

Step 2: To calculate annual energy intensity 

The Energy Intensity and Energy Consumption per Capita are calculated based on 

following formulas: 

 Energy intensity: 

Where:   

 EI – Energy intensity (toe/mil.USD) 

 TE – Total energy consumption by the economy or sector (toe) 

 GDP – Gross domestic product (Billions USD) 

 

 Energy consumption per capita:  

Where: 

 EI – Energy consumption per capita (kgoe per capita) 

 TE – Total energy consumption by the economy or sector (toe) 

 Pop. – Population (Millions Persons) 

 The results are sumarised in table 3E. 

 

Step 3: To analyse historical development of energy intensity 

 Objective: To obtain an assessment of the current energy use (Trend of EI, Factors that 

affect EI and Opportunities for EI improvement) 

 Energy Intensity 

For the period (1990-2010) Energy intensities of Vietnam, both primary and final energy 

were higher compared to some ASEAN countries, especially with Singapore and 

Thailand. It is intersting that while the primary energy intensity decreased sharply in the 

first half of the study period (1990-2000) and remains stable for the second half (2001-

.Pop
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EI 

GDP

TE
EI 

http://www.tietkiemnangluong.com.vn/


Effective energy efficiency policy implementation targeting                                                                                                                                                                                                                                           

“new Modern Energy CONsumers” in the Greater Mekong Sub-region (MECON)  
 

 

P a g e  71 

 

2010), the final energy intensity, at the same time staysed nearly unchange and even 

higher recently (see Figure 3E). This is because at this time most technologies in the 

transformation sector, especially the generation, were upgraded to the world-class. For 

example, the gas-based power plants and newly-built coal-fired generation plants. In 

contrast, due to poor planning and failure of energy efficiency policies and programs (this 

wil be elaborated in the next section), the final energy consumption sectors, especially the 

industry and transport sectors were characterised by highly-intensive technologies, such 

as, iron and steel and cement. 

   
Figure 3E: Primary and Final Energy Intensities in the Period (1990-2010) 

 Energy Consumption per Capita 

Primary and final energy consumption per capita of Vietnam, during the period (1990-

2010) increased gradually as a result of high energy demand for fueling socio-economic 

development and improvement in people’s living standard (see Figure 4E). However, this 

figure was still lower comapred to some ASEAN countries For example, in 2010 Primary 

and Final energy per capita of Thailand were 1.95 and 1.12 toe, respectively. 

  
Figure 4E: Primary and Final Energy per Capita for the period (1990-2010) 
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Step 4: To analyse efficiency and effectiveness of EE policies  

 Objective: To obtain an assessement of energy efficiency targets and energy efficiency 

policies (their adequacy and limitations). The analysis should include: 

- When and how these policies are formulated and became effective 

- How these policies address the energy efficiency issues? 

- What impacts these policies have on EE improvement? 

- What limitations of these policies are? 

 Regulations on energy efficiency 

All energy efficiency target programs, policies, decrees, circulars and decisions are 

summaried in the Table 1E belows. 

 

 

Table 1E: Summary of the current energy efficiency policies, programs and measures 

 

Order Names of the 

programs, policies 

Objective Issuing 

Organization 

Effective or 

issued date 

1 Decree N
0
 102/2003 

ND-CP 

To promote Energy 

saving and effective 

use 

Central 

Government 

September 2003 

2 Electricity Law To specify electricity 

efficiency in 

generation, 

transsmision and 

distribution 

National 

Assembly 

July 2005 

3 Building Code N
0
. 

40/2005/QD-BXD 

To reduce energy 

losses and improve 

living conditions in 

buildings 

Ministry of 

Construction 

November 2005 

4 Decision N
0
 

79/2006/QD-TTg 

To coordinate efforts to 

improve energy 

efficency 

To establish the 

necessary institutional 

mechanism to sustain 

formulation and 

implementation of 

Energy Efficiency 

strategies in Vietnam 

Prime 

Minister 

April 2006 

5 Law of Energy 

saving and Effective 

Use  - 50/2010/QH12 

To specify mechanism,  

responsibility and 

authority for energy 

efficiency 

National 

Assembly 

June 2010 
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6 Decision N
0
 

51/2011/QĐ-TTg 

To specify a list of 

equipment/device 

which are subject to 

enegy saving label, 

application of 

minimum energy 

performance standard 

(MEPS) and roadmap 

for implementation 

Prime 

Minister 

September 2011 

7 Circular N
0
 

64/2011/TT-BGTVT 

To specify measures 

for energy saving and 

effective use in 

transportation 

Ministry of 

Transport 

December 2011 

8 Circular N
0
 

07/2012/TT-BCT 

To specify energy 

labeling for energy 

using 

equipment/devices/facil

ities    

Ministry of 

Industry and 

Trade 

April 2012 

9 Circular N
0
 

09/2012/TT-BCT 

To specify report on 

energy saving and 

effective use and enegy 

audit 

Ministry of 

Industry and 

Trade 

April 2012 

10 Decision N
0
 

6061/QĐ- BCT 

To designate Lab for 

energy performace 

testing 

Ministry of 

Industry and 

Trade 

October 2012 

 

 Major activities for energy effciency undertaken by the Government 

a). Overall activities 

1) Promotion of the efficient use of energy in the residential and  

    commercial  sectors. 

2) Control of the energy use in factories and buildings and also in  

     designated equipment/facilities. 

3) Optimization of governmental legal bases. 

4) Establishment of a policy framework and measures for the promotion of  

EE activities, such as, financial incentive mechanisms, science &  technology 

measures, education and promotion of awareness on EE, public information, 

support for the community involvement. 

b). Measures for the industrial sector 

1) To report the annual energy consumption to the Ministry of  

    Industry and Trade/Provincial Industrial Department and Statistical 

    Authority and to stimulate the application of appropriate measures for 

    the rational and efficient use of energy. 

2) Definition of designated factories, which are those having a total  

amount of fuels and heat equal or more than 1000 toe per annum, or   

have an electric capacity equal to or more than 500kW or an electricity  



Effective energy efficiency policy implementation targeting                                                                                                                                                                                                                                           

“new Modern Energy CONsumers” in the Greater Mekong Sub-region (MECON)  
 

 

P a g e  74 

 

    consumption equal to or more than 3,000MWh, must nominate an  

    energy manager, and follow instructions, guidance and orders received  

    of MOIT. 

3) Penalties will apply in case of violation. 

c). Measures for buildings and specified structures 

1) Definition of designated buildings: The designated buildings consist of  

    one or more buildings located at the same place that meets one or more 

    of the following conditions: 

- Electricity supplied by substations with a total capacity equal to 

 or more than 750 kVA.  

- Consumption of total commercial energy, including heat and  

electricity, equal to or more than 10 million MJ or equivalent amount of 

electricity. 

2) To comply with standards, instructions and guidance on buildings,  

    specified by Ministry of Construction (MOC). 

3) To submit the design and report on EE assessment of the building  

    project for approval. 

4) To implement the advice on appropriate measures by MOC. 

5) To conduct audits on the energy consumption. 

6) To establish and observe internal management rules. 

d). Measures on selected facility and equipment 

1) Establishment of a Minimum Energy Performance Standard (MEPS)  

    for each group of selected electric devices, equipment and facilities. 

2) Annual announcement of the group of devices, equipment and/or  

    facilities that must be removed from the market because of their large  

    consumption of energy. 

3) Labeling Program (voluntary and compulsory). 

4) Strict control and penalties in case of violation. 

e). Institutional building 

1) MOIT plays the role of focal coordinator on EE. 

2) Assignment of functions and responsibilities to the authorities   

    concerned: 

    Ministries: policies, standards and guidance; rules and management  

                      applicable to factories, buildings and equipment, 

    Provincial Committees: local control, 

    Others: Custom Offices, Statistical Authorities, market control, branch  

                 specific inspectorates. 

3) To establish or nominate Authorized Auditing Agencies/Energy Servicee 

Companies 

     (ESCOs) to conduct periodical energy audits to factories, buildings, etc. 

 

 Main barriers  

Energy efficiency measures have not been of marked interest for the majority of energy 

consumers.  At present, overall energy utilization in Vietnam can be characterized by 

high losses and low efficiency due to obsolete technologies and equipment used in the 
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industry sector, lack of demand side management practice, public unawareness on the 

community benefits of energy conservation, and lack of comprehensive national 

programs on EE with clearly defined strategies and scheduled targets. Outlined below are 

the main issues affecting the adequate performance and promotion of energy efficiency 

measures: 

(1) Lack of policy and administrative framework for the promotion of  

     energy efficiency and conservation. 

(2) Inadequate data and analysis on potential energy efficiency  

     improvements, cost and benefits of EE opportunities and low-cost 

     measures, and also limited information on technologies and programs  

     that have been adopted elsewhere. 

(3) High project development costs, due to extensive audits and technical  

     studies required to properly determine investment requirements and to  

     ensure appropriate project formulation. There are also financial risks 

     on projects that are developed with limited planning and using  

     technologies and equipment that had not been thoroughly tested under  

     Vietnamese conditions. 

(4) Affordable financing is limited due to lack of commercial lending  

     practices in Vietnam. Also weakness of the banking sector, relatively 

     small investments assigned for EE projects and limited credit  

     available for the residential projects are barriers for the creation of  

     suitable financial instruments.  

(5) Limited interest from end-users partly because their attention is  

     focused on other business priorities. Other issues influencing their  

     interest are the limited financial significance sometimes assigned to the  

    reduction of operating costs derived from energy saving  

    implementation, and that the benefits derived from energy saving 

     projects are owned by municipal agencies. 

(6) Limited availability of local EE equipment, due to the low  

     domestic demand for these products and the restricted manufacturing  

     capability in provincial areas in Vietnam. These issues altogether  

     have discouraged any sizeable investment in energy efficiency  

     measures. 
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Table 2E: Socio-economic and energy data 

Year 

GDP
1 

Population
1
  Final energy consumption by sector

2 
Total final 

energy 

consumption
2 

Total 

primary 

supply
2 

Billions 

2010 USD 

PPP 

Millions 

Person 

Industry Agriculture Transport Commercial Residential 

ktoe ktoe ktoe ktoe ktoe ktoe ktoe 

1990 70.06 66.02 1,718 244 1,412 334 7,881 11,589 24,324 

1991 74.23 67.24 1,891 240 1,336 354 8,018 11,839 24,748 

1992 80.65 68.45 2,034 263 1,504 342 8,064 12,207 25,701 

1993 87.16 69.64 2,194 362 2,333 465 8,142 13,495 27,103 

1994 94.86 70.82 2,287 385 2,576 548 9,041 14,836 28,303 

1995 103.91 72.00 3,104 367 2,525 659 9,527 16,182 30,093 

1996 113.62 73.16 3,365 399 2,767 878 10,649 18,058 32,253 

1997 122.89 74.31 3,956 422 2,992 792 11,238 19,400 34,069 

1998 129.97 75.46 4,180 429 3,183 924 11,897 20,614 35,832 

1999 136.17 76.60 4,301 425 3,464 1,063 11,492 20,746 35,870 

2000 145.42 77.63 8,032 401 3,867 1,151 12,829 26,280 32,235 

2001 155.44 78.62 8,667 401 4,074 1,317 13,248 27,707 34,875 

2002 166.45 79.54 9,457 454 4,969 1,487 13,551 29,918 37,252 

2003 178.66 80.47 9,951 482 6,005 1,498 14,350 32,286 38,944 

2004 192.40 81.44 11,148 552 6,902 1,541 14,692 34,835 42,244 

2005 208.75 82.39 12,602 579 6,970 1,568 15,122 36,841 44,247 

2006 226.02 83.31 13,161 570 6,994 1,502 15,221 37,448 45,881 

2007 245.14 84.22 14,577 576 8,115 1,570 15,507 40,345 49,670 

2008 260.61 85.12 16,559 588 8,671 1,569 15,890 43,277 53,362 

2009 274.48 86.03 17,851 599 10,322 1,600 16,403 46,775 58,370 

2010 293.10 86.93 20,149 612 11,139 1,754 16,893 50,547 64,147 

 

Sources: 
1
 General Statistics Office (GSO), Ministry of Planning and Investment (MPI) 

2
 Institute of Energy (IE), Ministry Of Industry and Trade (MOIT)  
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Table 3E: Energy Intensities and Energy Consumption per Capita (Primary and Final) 

Year 

GDP  Population  Total final 

energy 

consumption 

Total primary 

energy 

consumption 

EI final energy 

consumption 

EI primary 

energy supply 

Final energy 

consumption 

per capita 

Primary 

energy supply 

per capita Billions  

2010 USD PPP 

Millions 

Persons 
ktoe ktoe 

ktoe/Billion 

2010 USD PPP 

ktoe/Billion 

2010 USD PPP 
toe per Capita toe per Capita 

  (1) (2) (3) (4) (3)/(1) (4)/(1) [(3)/(2)]/1000 [(4)/(2)]/1000 

1990 70.06 66.02 11,589 24,324 165 347 0.176 0.368 

1991 74.23 67.24 11,839 24,748 159 333 0.176 0.368 

1992 80.65 68.45 12,207 25,701 151 319 0.178 0.375 

1993 87.16 69.64 13,495 27,103 155 311 0.194 0.389 

1994 94.86 70.82 14,836 28,303 156 298 0.209 0.400 

1995 103.91 72.00 16,182 30,093 156 290 0.225 0.418 

1996 113.62 73.16 18,058 32,253 159 284 0.247 0.441 

1997 122.89 74.31 19,400 34,069 158 277 0.261 0.458 

1998 129.97 75.46 20,614 35,832 159 276 0.273 0.475 

1999 136.17 76.60 20,746 35,870 152 263 0.271 0.468 

2000 145.42 77.63 26,280 32,235 181 222 0.339 0.415 

2001 155.44 78.62 27,707 34,875 178 224 0.352 0.444 

2002 166.45 79.54 29,918 37,252 180 224 0.376 0.468 

2003 178.66 80.47 32,286 38,944 181 218 0.401 0.484 

2004 192.40 81.44 34,835 42,244 181 220 0.428 0.519 

2005 208.75 82.39 36,841 44,247 176 212 0.447 0.537 

2006 226.02 83.31 37,448 45,881 166 203 0.449 0.551 

2007 245.14 84.22 40,345 49,670 165 203 0.479 0.590 

2008 260.61 85.12 43,277 53,362 166 205 0.508 0.627 

2009 274.48 86.03 46,775 58,370 170 213 0.544 0.679 

2010 293.10 86.93 50,547 64,147 172 219 0.581 0.738 

 
 


