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1. Overview of energy consumption in Laos 

 The Lao PDR’s current priority socio-economic goal aims to economic 

development and poverty reduction targeting 2020 to be developing country. People 

having modern life and country having economic development, energy becomes very 

important part because it has been deeply integrated into daily life activities of 

humankind which is caused the rising in energy consumption and requirement while 

natural fossil fuel is very limited at a present. 

 Based on, the statistical data from year 2006 to 2011 shows a growing population 

year by year and the relevant rise in fuel consumption in Laos PDR. There were 5.7 

million people with GDP of 8.6% in year 2006; there were 6.52 million people with GDP 

of 8.0% in year 2011, (1). In parallel with economic and number of population growth, 

the total final energy demand of Lao PDR was around 2.5 MTOE in 2011, with an annual 

increment of 3 to 4%. Residential is the largest share of 49% in total energy consumption 

following transport (27%), commercial (14%) and industry (10%), (2), as shown in Fig.1. 

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

followed by petroleum products (25%), coal (11.6%) and electricity (8.7%), (2), depicted 

in Fig.2. 

 

 
Figure 1: Energy consumption by sectors 
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Figure 2: Energy consumption by types 

 

 
Figure 3: Electricity consumption by sectors 

 

 Electricity consumption has rapidly increased, especially since 2000, demand in 

capacity reached 527 MW and energy of 2558 GWh in 2011. Highest percentage of 

electricity consumption is household sector, following by industry and commercial sector, 

as shown in Fig. 3. 

 Regarding to the increased of electrification in a whole country, became 71.31% 

household depicted in Fig.4 in 2011, together with relatively cheap available electricity 

and increasing living standards in the country, it is expected significant of increasing in 

energy consumption in the futures. 
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Figure 4: Household electrification in Laos 

 

 An energy consumption is increasing every year, therefore, Lao government is 

targeting to reduce the 10% of total energy consumption by 2030. Based on the energy 

consumption history, household sector is the most energy consumption. Therefore, the 

investigation of energy forecasting on energy demand in household sector is conducted in 

this research work. 

1.1 Overview of MECON target group in Laos 

 There are total populations of 6.52 million people in year 2011 with the average 

of 5.7 people per household and 5.4 of household size in urban, (1). The energy 

consumption in household sector is considered in 4 groups basing on income ranks which 

are given in table 1,  (2). 

Table 1: Income ranks of Lao PDR. 

Income level 

[USD/month/pp] 

Define 

>150 Very good income 

60-150 MECON 

45-60 above poverty line 

<45 Poor (under poverty line, 1.25 USD/mouth/pp) 
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 The group earns more than 150 USD per month per person sharing 5% of total 

population. A percent share of income rank between 60-150 USD per month per person is 

31% approximately to 2.13 million people; this group covers second largest of total 

population in Laos, as shown in Fig. 5, (4). This group has good income, they tend to buy 

more convenient appliances using at home. Based on Fig. 1, 3 and 5, group of income 

range 60-150 USD would be major of energy/electricity consumption. Number of 

population of MECON is increasing every year, shown in Fig. 6; thus energy 

consumption is also increasing.  

 

 . 

 

 

 MECON consumers are defined as people having daily incomes of US$ 2 to 5 

(2005$ppp) and the house must be connected to the grid.  

 

1.2 MECON target group percent share 

As mentioned above about definition of MECON, the share of MECON target 

group in Laos must be presented. Therefore, GDP and population of MECON and Lao 

PDR historical data from 1990-2013 is given in Table 2. The household number of 

MECON is obtained from the number of population of MECON and household size. A 

projection of HH number of MECON to 2030 is estimated basing on historical of 

MECON population from 1990-2012; given in Table 3.  

 

Figure 5: Percent share MECON 

in Lao PDR 

Figure 6: Number of population of MECON in Lao 

PDR   
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Table 2: Historical data for GDP, population and those whose income between $2-5 per 

day 

Year 

GDP  

(current million 

 US$) 

Total 

Population 

(Million ppl) 

Percent share 

of MECON 

population 

Number of MECON 

Population  

(Million ppl) 

Number of 

MECON HH 

(Million HH) 

1980 1.00 3.24       

1981 0.59 3.30       

1982 0.59 3.38       

1983 1.08 3.46       

1984 1.54 3.56       

1985 1.94 3.66       

1986 1.35 3.76       

1987 0.95 3.87       

1988 0.62 3.98       

1989 0.77 4.09       

1990 0.92 4.25       

1991 1.08 4.37       

1992 1.24 4.50 14.27 0.64 0.10 

1993 1.39 4.63       

1994 1.62 4.75       

1995 1.88 4.87       

1996 1.96 4.99       

1997 1.85 5.10 18.48 0.94 0.15 

1998 1.30 5.20       

1999 1.42 5.30       

2000 1.57 5.39       

2001 1.57 5.47       

2002 1.66 5.55 21.42 1.19 0.19 

2003 2.03 5.62       

2004 2.37 5.70       

2005 2.72 5.79       

2006 3.55 5.90       

2007 4.22 6.01       

2008 5.29 6.14 30.77 1.89 0.30 

2009 5.58 6.27 31.90 2.00 0.32 

2010 6.84 6.40 33.43 2.14 0.34 

2011 8.06 6.52 34.89 2.28 0.36 

2012 9.40 6.65 36.27 2.41 0.38 

2013 10.79 6.77 37.59 2.54 0.41 
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Table 3: Number of LAO MECON household in The future 

 

Year 
Number of MECON Household 

 (Million households) 

2013 0.41 

2014 0.43 

2015 0.45 

2016 0.47 

2017 0.49 

2018 0.51 

2019 0.53 

2020 0.55 

2021 0.57 

2022 0.59 

2023 0.61 

2024 0.63 

2025 0.64 

2026 0.66 

2027 0.68 

2028 0.69 

2029 0.71 

2030 0.72 

 

 

2. Aims and objectives 

- To identify the energy consumption in household by type of HH appliances;  for 

example cooking, cooling, lighting and others 

- To forecast the energy demand for MECON household in year 2030 by the 

increasing number of Lao MECON population 

Impact/Implication  
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- Enhancing research capacity in Laos, to include research methodologies, methods 

and tools relevant for research on energy 

- Encouraging people on energy saving awareness 

- Obtaining evidence for choosing strategy on energy policy and planning 

- Reducing household payment and final energy consumption of the country and 

gas emission 

- Challenging in coordination between governmental institutions for EE policy 

implementation 

3. LEAP model for MECON Laos 

 MECON Lao LEAP model is considered 2013 as base year to project the energy 

demand to 2030. 

3.1 LEAP structure 

 Structure of LEAP is divided into 7 categories which are lighting, cooking, 

cleaning, entertainment, cooling, heating and others, as shown in Fig. 7. 

 

 

Figure 7: Electric appliance categories in MECON household in Laos 
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3.2 Key assumption 

Key assumption using in LEAP model is taken into account only household 

number of MECON group. To calculate the HH number of MECON, needed information 

in the base year to project the energy demand in 2030, there are Lao population, Lao HH 

number, Lao HH size, percent share of urban, MECON population, MECON percent 

share, etc., as shown in Table 4. 

Table 4: Fundamental key assumptions 

 

Parameter Detail Unit  

Base year  2013   

End year  2030   

Population (2013)  6.77 Million people 

Population growth rate  1.90% Percent  

Household size (2013) 5.3 person per household 

MECON population share (2013) 37.59 Percent  

  

3.3 Data requirement 

 There are two main required data which are activity level and energy intensity of 

each appliance. Activity level tells/measures the social or economic activity for which 

energy is consumed of household. Energy intensity is the average energy consumption of 

some device or end-use per unit of activity. The data from Table 5 will be used in LEAP 

model as Business As Usual (BAU) scenario for MECON household in Laos. 

 Based on the obtained data from the survey in Task3, number of each appliance 

per household and time of using each appliance per day are given. However, some data is 

not available; assumptions are needed. Efficiency of electric water pump, microwave, 

iron, washing machine are not available, there are assumed that there is no efficient 

product. 

 

 

 

javascript:TextPopup(this)
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Table 5: Energy consumption of each device for MECON target group in Laos 

Appliance 

All surveyed households 
 

Power 

consumption 

(Average) 

Amount of 

appliances 

per HH 

HH 

(hrs/day) 

% of HH 

owning the 

appliance 

Energy 

intensity(kWh/

HH/year) 

% of HH 

owning the EE 

appliances 

Lighting technologies 
      

Incandescent light bulb 50.00 0.44 4.85 25.56 38.95 
 

Fluorescent light bulb 35.84 5.88 6.32 96.67 486.13 
 

Compact fluorescent 

light bulb 
18.66 0.56 6.15 31.11 23.46 

 
LED 7.00 0.00 0.00 0.00 0.00 

 
Kerosene light bulb 0.00 0.00 0.00 0.00 0.00 

 
Cooking appliances 

      
Electric cooking stove 1300.00 0.86 0.81 77.78 330.54 

 

Rice cooker 583.73 1.03 0.47 90.00 103.14 
 

Microwave oven 850.00 0.06 0.36 5.56 6.70 
 

Biomass Stove 131.00   - 55.56 1572.00 
 

Improve biomass stove - - - 46.67 - 
 

Charcoal Stove 44.00 0.86 - 85.56 528.00 
 

LPG Stove 12.41 0.12 1.07 12.22 148.92 
 

Kerosene Stove - 0.00 - 0.00 0.00 
 

Cleaning 
      

Washing machine 572.02 0.41 0.45 40.00 38.52 5.56 

Vacuum cleaner 1000.00 0.03 0.15 1.02 1.64 
 

Cooling appliances 
      

AC 1533.33 0.22 2.50 8.89 307.82 11.11 

Refrigerator 83.76 1.01 14.00 98.89 432.29 1.07 

Electric fan 57.81 2.36 6.82 92.22 339.33 23.49 

Heating 
      

Electric kettle 678.85 0.74 0.75 67.78 137.52 6.09 

Electric water heater 2400.00 0.09 0.87 8.89 68.59 
 

Electric Heater   0 - 1   
 

Solar water   0 - 0   
 

Entertainment 
      

TV CRT (box TV) 91.92 0.87 5.78 72.22 168.71 
 

TV LCD  147.80 0.32 4.70 31.11 81.14 31.11 

Video/DVD player 50.27 0.51 0.06 48.89 0.56 
 

Radio 31.36 0.12 0.34 12.22 0.47 
 

Computer 71.00 0.41 0.12 37.78 1.28 
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Hi-fi system 50.00 0.53 0.61 40.00 5.90 
 

Mobile phone 4.81 2.56 2.00 95.56 8.99 
 

Other appliances 
      

Water pump 145.83 0.21 1.15 20.00 12.85 
 

Electric iron 1000.00 0.97 0.27 86.67 95.59 
 

 Note:  

 Power consumption for charcoal, LPG, and wood stove is in unit of kg/month 

 Energy consumption is in unit of kWh/year 

 

 From household survey in Task 3, 90 samples of MECON target group in urban 

and rural areas Laos were selected for the study. Based on the data collected in Task 3, 

the energy consumption can be calculated using the following equation. 

 

                                                                         

                                     

 

 It should be noted that among the appliances mentioned, not all of them are 

estimated in terms of power rate. This is due to the fact that some appliances, for example, 

refrigerator, usually functions 24 hours per day. Therefore, a specific coefficient is used 

in the equation above. Based on the guideline shown in China’s urban households, the 

coefficient for refrigerator can be set to 0.5. 

 The data from Table 5 will be used in LEAP software as Business As Usual 

(BAU) scenario in Laos. The result of energy consumption baseline for MECON 

household in Laos is described in the next sections. For efficient technology, the energy 

consumption is assumed 20% lower than the conventional technology for every appliance. 

As seen the Table 5, there are only six appliances that MECON households own the EE 

technology; washing machine 5.56%, AC 11.11%, refrigerator, 1.07%, electric fan 

23.49%, electric kettle 6.09%, and TV 31.11%.  

4. Results 

The total energy consumption obtained from LEAP Model is compared to the 

energy consumption result obtained from ministry of energy and mine for base year 
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validation. The given results, from Fig. 8-23, are the BAU scenario projection from year 

2014-2030.  

 

 

Figure 8: Total energy consumption of MECON group in Laos 

 

Total energy consumption by MECON group is expected be increasing very year 

by rising of population number, the BAU scenario projection results has shown that the 

EC is 392.73 kTOE (2014) and 878.31 kTOE (2030). That means the EC will be 

increasing for 2.66 times in 2030 of EC in 2014. While the electricity demand in 2014 

was 87.34 kToE and there will be increasing to 195.33 kToE in 2030, as shown in Fig.8. 

The highest fuel demand is firewood and charcoal which is used for cooking purpose 

only; it shares 75.07% of TFED; while electricity demand for cooking is 4.94% of TFED. 

The electricity demand shares 22.23% of TFED, as shown in Fig.8. 

The largest energy demand in 2030 is needed by cooking, cooling, and lighting, 

which are shared 81.67% (717.36 kToE), 7.73% (67.85 kToE), and 5.47% (48.60 kToE), 

respectively; shown in Fig. 9(a). The largest electricity demand in 2030 is caused by 

cooling, lighting and cooking, covering 34.47% (67.85 kTOE), 24.60% (48.06 kToE), 

17.60% (34.38 kToE) in year 2030, respectively, illustrated in Fig. 9(b). 
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(a) 

 

(b) 

Figure 9: Energy consumption by category of MECON group in Laos 

 

The highest EC appliances using in MECON HH for cooling, lighting, and 

entertainment categories are refrigerator, fluorescence, and TV, respectively. In heating 

categories, it is found that electric hot water heater is not used in many houses; however, 
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iron is very necessary to almost every house using it because EC of only iron covers 7.06% 

of total EC. 

Now a day, MECON HH group is using electricity for cooking more than 

traditional one because an electric stove and rice cooker consume more than other heating 

sources in cooking category. 

Cleaning machine is not yet common used of MECON because traditional way is 

still commonly applied. 

4.1 Lighting 

The most common use for lighting in Lao MECON HH are fluorescence, compact 

fluorescent lamp (CFL), incandescent (ICD) and LED. However, the price of LED is still 

high compared to others technologies. Hence, there is no usage of LED in MECON 

household yet. 

 

 Figure 10: Energy consumption for lighting of MECON group in Laos 

 

As MECON group has fully accessed to grid, the electric lighting becomes a part 

of life. Therefore, lighting is the second highest EC in Lao MECON HH. In 2030, the 

highest percentage of lamp type using in household is florescence, consuming 46.36 

kToE (96.64% of total electric consumption by lighting), following by incandescence and 
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CFL, 1.85 (2.04%) and 0.52 kToE (1.50%), respectively as illustrated in Fig. 10. The 

lowest EC for lamp type is LED technology. Kerosene lamp is not used as lighting 

appliance any more. 

4.2 Cooking 

Traditionally, cooking style in Laos is based on biomass. Now a day, lifestyle has 

changed; people are busier, so, time is very limited. Electric pot/stove and rice cooker 

becomes the best option to replace biomass cooking stove. The most available cooking 

devices in household cooking is rice cooker, charcoal stove and electric hotpot 

(multifunction port). In 2030, the total energy demand for cooking devices is required by 

charcoal and biomass stoves as 1
st
 rank, following by electric cooking stove and LPG 

stove, which consume 659.39 kToE, 25.36 kToE, and 23.59 kToE, respectively, as shown 

in Fig. 11. The shared of the energy demand by biomass+charcoal stove, electric cooking 

stove and LPG stove comparing to TFED are 75.08%, 2.89% and 2.68%.  Biomass stove 

is still being used mostly for cooking sticky rice and grill; LPG stove is mostly used in 

restaurant but it is not so many for using in HH because price of LPG is expensive and 

people is not yet familiar on using LPG stove. 

New technology of rice cooker is newly available which consumes less energy 

than the existing one; however, it is more expensive than the existing. At the same time, 

the existing rice cooker is still usable in MECON HH. Hence, existing rice cooker 

becomes high consumer comparing to the efficient rice cooker; it shares 91.80%, as 

shown in Fig. 12. Now, MECON group starts using efficient rice cooker; there will be 

increasing number of using efficient rice cooker in the future. 
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Figure 11: Energy consumption for cooking appliances of MECON group in Laos 

 

 

Figure 12: Energy consumption for existing rice cooker and efficient cooker 

 

4.3 Cooling 

Cooling category consists of AC, fan, and refrigerator. It is the most energy 

consumption in Lao MECON HH.  In 2030, the highest electric consumption appliance in 
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cooling category is refrigerator, 37.11 kTOE, following by fan and AC, 28.08 and 2.51 

kTOE, respectively, as shown in Fig. 13. 

Refrigerator is available 98.89% of Lao MECON HH, given in Table 3, power 

consumption of refrigerator is higher than fan. Refrigerator is operated full time. Total 

electric fan consumes higher energy than AC and refrigerator even its power 

consumption is much less than AC. This is because operating time and number of electric 

fan is higher than AC. To cool down the air using fan, investment cost is cheaper than 

AC and lower power consumption. When, it is common used every day, therefore, total 

power consumption becomes high. 

 

 

Figure 13: Energy consumption for cooling of MECON group in Laos 
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Figure 14: Energy consumption for existing and efficient AC 

 

 
 

Figure 15: Energy consumption for existing refrigerator and efficient refrigerator 
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Figure 16: Energy consumption for existing fan and efficient fan 

 

 Figure 14 shows that among the energy consumed by AC, about 5.6% of total 

energy demand by AC is shared by efficient AC. Oppositely, about 54.54% of total 

energy demand in refrigerator is required by the efficient refrigerator, shown Figure 15. 

Figure 16 shows that approximately 11.37% of the total energy consumed by the fan is 

supplied to inefficient fans. It should be noted that different kinds of ventilation fans are 

practically used by Lao populations such as wall-mounted fan, and ceiling mounted fans. 

4.4 Heating 

There are only two common used appliances in Laos in heating category which 

are electric kettle and electric water heater. It was found that these two appliances 

consumed total energy of 4.25 kTOE in 2014 and will increase to 9.51 kTOE in 2030, 

depicted in Fig. 17.  
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Figure 17: Energy consumption for heating for MECON group in Laos 

 

In 2030, the electric kettle dominates energy consumption in this category at 8.92 

kTOE even its wattage is not high as electric water heater. But the percentage of 

household owning water heater is less than electric kettle as shown in Table 3. It is noted 

that none solar water heat and gas water heater are used in MECON HH. 

 Figure 18 shows among different types of electric kettles used by Lao MECON 

households, efficient appliances share 12.59% of the total energy consumed by electric 

kettle. 
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Figure 18: Energy consumption for electric kettle 

4.5 Entertainment 

In entertainment category, TV is the highest energy consumer at approximately 

24.88 kTOE, which is 96.38% of total energy demand by entertainment category in 2030, 

depicted in Fig. 19. It was found that even though there is LED technology in the market 

in the present, but it is still expensive for MECON level at a present year. It was found 

that two technologies, including Box TV (CRT) and LCD technologies are mainly used 

in Lao MECON HH.   

 CRT still takes a percent share greater than LCD technology under BAU scenario. 

However, this trend is likely to change according to new available technology in the 

market. There will be higher share in the future for new policy scenario for this target 

group. 

 Telephone becomes one of the appliances consuming over estimated its power 

consumption should be because of there are so many people owning the telephone. It is 

second largest energy consumption after TV, as shown in Fig. 19. 

Among CRT (box) TV and flat-screen (LED, Plasma, LCD) TV used in Laos, the 

first type is well-known to be energy inefficient type of TVs is box TV. However, this 
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type is the most popular type among Lao MECON households. As shown in Figure 20, 

LED TV consume about 25.63% of the total amount of energy consumed by TV. 

 

Figure 19: Energy consumption for entertainment of MECON group in Laos 
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Figure 20: Energy consumption for TV of MECON group in Laos 

4.6 Cleaning 

There are two majority devices for this group which are washing machine and 

vacuum cleaner. However, the percent share of washing machine and vacuum cleaner in 

MECON HH are still low because of its price compared to other devices. According to 

the survey result, there is very less number of owning vacuum cleaner in Lao MECON 

HH. From the BAU scenario projection shows that 1.50 and 0.05 kTOE is the electricity 

demand by washing machine and vacuum cleaner in 2030, respectively, as depicted in 

Fig. 21. 
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Figure 21: Energy consumption for cleaning of MECON group in Laos 

 

 

Figure 22: Energy consumption for washing machine by technology 

 

 The percentage efficient washing machine is still low, sharing 4.50% of total 

electric consumption for washing machine, depicted in Fig.22. 
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4.7 Others 

 In others category, it is included an electric pump and iron. It was found that these 

electric appliances consumed at approximately 3.67 in 2014 to 8.20 kTOE in 2030, and 

0.02 kToE in 2014 to 0.05 kToE in 2030, respectably, as shown in Fig. 23. Most of 

electric consumption is caused by electric iron sharing 99.38% of total energy demand in 

other category. The electric iron is commonly used in Lao MECON group owing 95.59%, 

as given in Table 3, but it is used for short period of time. For pump, it is used specific 

purpose; it is not common tool in MECON HH tool. If comparing to other categories as 

mentioned earlier, this group consumes the least energy. 

 

Figure 23: Energy consumption for other category of MECON group in Laos 

 

 For the other category, there are appliances that are used for specific purposed for 

each household e.g. water pump and iron. 

5. Conclusions and recommendation 

 According to the increasing of Lao population with 1.9% per annum to 2030, a 

forecasting  percent share of Lao MECON group is increasing from 37.6% in 2013 to 
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48.5% in 2030; which means the number of MECON group is higher every year. 

Therefore, the total energy demand for MECON HH will be increasing to 878.31 kToE in 

2030 given by projection results from the BAU scenario of LEAP model for Lao 

MECON. 

 Based on survey results and BAU scenario, these results show that the most 

common use of electric appliances in Lao MECON HH are refrigerator, lighting 

(fluorescence), fan, TV , rice cooker, iron. The mentioned appliances are used basing on 

the needed, comfortable, and payable of electric bill of MECON group. Some of 

MECON people start to effort for washing machine, AC, electric hot plate and oven; that 

is for more convenient in their living. 

 Obtained energy demand projection from 2014 to 2030 using LEAP model, it is 

found that; cooking is the highest total energy demand in Lao MECON HH while cooling 

is the highest total electricity demand in Lao MECON HH because weather in Laos is hot 

and humid for long period in the whole year. Almost every house owns the refrigerator as 

a cooling storage and water cooler devices. As the result, refrigerator becomes the highest 

for electricity demand comparing because it is considered to be very important appliance 

in Lao MECON HH. The second highest electricity demand is an electric fan. Because 

the cost of fan is not too expensive and lower power consumption comparing to AC, 

therefore, MECON group can effort to have many fans in a house. At the same time, the 

fan is operated almost 24 hours in the hot seasons. While the AC is expensive and high 

power consumption; people tend to operate with short period in day. It is mostly used 2-3 

hours before bed time in hot season. 

Lighting becomes common use in Lao MECON HH, it becomes a part of MECON 

group’s life; the lamp is cheap and easy to buy. Therefore, many lamps are installed in a 

house, at least one lamp per room; it is mostly with 36 watts of fluorescence lamp. For 

incandescence, it is the second highest electric consumption in Lao MECON HH because 

the incandescence lamp is the earliest type of lamp introduced into HH in Laos. It is very 

easy system for installation, replacement and cheap; besides that it is still available in the 

market. CFL is easy system as incandescence however, it is more expensive. If there is no 

more available of incandescence lamp in the market, the EC by incandescence lamp will 
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be gradually reduced by the life time of its. CFL will be the common lamp using in Lao 

MECON HH. 

 MECON group is a group starting to have a good income; they tend to have more 

convenient life and to have the same appliances with each other’s; therefore, television is 

the most preference appliance in among entertainment devices. At present, TV box is still 

used in MECON HH even it is high power consumption. LCD TV in MECON HH is 

available more than LED TV using in MECON HH because LCD TV is new technology 

and still available, while Box TV is reducing, in the market. LCD TV is not low power 

consumption comparing to LED TV, but it is an option for the MECON user because 

LED TV is very new technology and costly even it is lowest power consumption 

compared to Box and LCD TV. 

 Besides the mentioned appliances above, there are still others appliances which 

are used in Lao MECON HH; there are iron, water boiler, cell phone, computer, washing 

machine, electric hot water heater, sound system, etc. These appliances are used for 

MECON people however it depends on their need. 

 Recently, new technology with good energy efficiency is more available in the 

market and getting cheaper; it becomes the good option for the MECON as well as others 

users. Hence, when the old appliances are going to be broken and people have more 

money, understanding and awareness on energy efficiency, there would be a possibility to 

shift from non-efficient products to efficient product in the future and what appliances 

should be taken in to consideration. This will be another scenario (EE product scenario) 

to be compared to BAU scenario. 
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