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Chapter 3 

Introduction of Energy Consumption Survey for Selected Provinces 

 

1. Introduction  

 

The Economic Research Institute for ASEAN and East Asia (ERIA), in collaboration with the General 

Department of Petroleum, Ministry of Mines and Energy of Cambodia, estimated the petroleum 

product consumption by sector and prepared the Cambodia Petroleum Supply Master Plan. The 

master plan aimed to draw an appropriate map of Cambodia’s petroleum supply chain and system for 

2040. From supply sites to final demand sites, the petroleum supply chain was based on the forecast 

of provincial demand for each petroleum product. 

The existing data on petroleum demand was at the national level. The data was annual and covered 

demand by product and by sector. However, demand data by province and product were not available. 

It was necessary, therefore, to conduct an energy consumption survey at the provincial level to 

estimate the consumption of petroleum products in the province.   

The survey aimed to collect the necessary petroleum consumption data at the provincial level to 

estimate consumption by sector and type of petroleum product. A local consultant conducted the 

survey based on the questionnaires prepared for the industry, road transport, residential, and 

commercial sectors.   

This chapter provides an overview of the petroleum demand survey in provinces and presents the 

major results of the survey. 

 

2. Methodology 

2.1. Selection of provinces to be surveyed  

The Kingdom of Cambodia has 25 provinces. Due to the survey limitations, the survey team selected 

six provinces as samples, using the following approach:  

• All provinces were classified into small, medium, and large groups in terms of petroleum 
demand. Since no data on the petroleum demand of the provinces was available, the 
classification was based on the provinces’ population: 

➢ Large: total population of more than 900,000 
➢ Medium: total population from 800,000 to 900,000  
➢ Small: total population less than 800,000 

• Two provinces were chosen to represent the groups: Phnom Penh and Siem Reap (a total of 
six provinces were chosen) 

• The six provinces selected were Kampong Cham, Kampong Speu, Preah Sihanouk, Battambang, 
Siem Reap, and Phnom Penh City.  
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2.2 Selection of samples 

 

The energy consumption surveys were conducted in four sectors (residential, commercial, industry, 

and transport) for each province selected, using questionnaires provided by ERIA. 

The proposed sample size in each province was 3,600, broken down by sector as follows: 

• Factories : 100 x 6 = 600 

• Transport : 200 x 6 = 1,200 

• Commercial buildings : 100 x 6 = 600 

• Households : 200 x 6 = 1,200 

 

The number of samples for each type of end user was modified slightly to reflect the real condition of 

the area. The total final samples for the selected provinces numbered 2,015 for the four sectors 

surveyed.  The breakdown was as follows: 

1) Phnom Penh (total 440 samples) 

• Industry and/or factory: Total 30 samples (15 factories, 15 handicrafts) 

• Commercial buildings: Total 10 samples (5 hotels, 5 offices and/or supermarkets) 

• Transportation or vehicle: Total 200 samples (10 buses, 10 trucks, 20 pick-ups, 30 SUVs, 30 
sedans, 50 motorcycles, 20 motor taxis, 20 tuk-tuks) 

• Residential or households: Total 200 samples (30 thatched/zinc/tile roof wooden houses, 
140 flats) 

2) Provinces. In each of the five provinces = 315 samples (total 315 X 5=1,575 samples) Some are in 
provincial towns, some in district centres 

• Industry: Total 15 samples (5 factories, 10 handicrafts).  

• Commercial building: total 10 samples (5 hotels, 5 offices or /supermarkets) 

• Transportation or vehicle: total 145 samples (5 buses, 5 trucks, 10 pick-ups, 20 SUVs, 20 
sedans, 60 motorcycles, 25 motor taxis) 

• Residential and household: total 145 samples (50 thatched/zinc/tile roof wooden houses, 
85 flats, 10 mansions) 
 

2.3 Design of the questionnaire 

The questionnaires were prepared in close consultation with the study team members, consisting of 

the local consultant team, the General Department of Petroleum, and the ERIA expert team. The 

questionnaire consisted of two parts: general information and consumption data. The content of the 

questionnaire for each sector was: 

• Factories: ISIC, petroleum consumption (name, litre/month), purpose, main product (name, 
production [/month]) 

• Transport: vehicle type, engine capacity, petroleum consumption (name, litre or kg/month), 
driving distance (km/month) 

• Buildings: building type, floor area (m2), petroleum consumption (name, litre/month), purpose 

• Households: type, family size, petroleum consumption (name, litre or kg/month), purpose 
The questionnaires are shown in section 3.5. 
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3.2.4 Distribution and collection of survey questionnaires 

The consultant team conducting the survey comprised of one team leader, one field supervisor, and 

four surveyors. 

 

3. Major Results from the Survey  

3.1 Commercial sector 

The samples for the commercial sector in the selected provinces covered hotels, office buildings 

(banks), restaurants, malls, and supermarkets. Fuel consumed includes liquefied petroleum gas (LPG) 

for cooking in hotels and restaurants, electricity, diesel backup generators, and in some hotels for 

heating boilers. The survey collected the floor area of each building category and the monthly 

consumption of LPG, diesel, and electricity. The average floor area for each category in each province 

is shown in Figure 3.1. 

Figure 3.1.  Average Floor Space of Selected Samples of the Commercial Sector 

 

Source: Consultant’s report. 

 

LPG is used in hotels and restaurants in all provinces. It is also consumed in malls in Phnom Penh. 

Usually, LPG is not provided by the mall but by the tenant of the food court or restaurant in the mall. 

In this regard, LPG was deleted from the estimation. The average monthly consumption of LPG ranges 

from 322 kg/month in Battambang to 3,300 kg/month in Phnom Penh.  

Diesel is mainly used for backup electricity for most buildings. Also, hotels consumed diesel for boilers 

to provide hot water to guest rooms. Most of the samples in the commercial sector have their 

generator due to Cambodia’s occasional blackouts. These respondents have one or two generators. 

They have fuel storage tanks of various sizes, depending on the capacity of the generators. The 

monthly consumption of LPG, diesel, and electricity is shown in Figure 3.2.  
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Figure 3.2.  Monthly Consumption of LPG, Diesel, and Electricity in the Commercial Sector 

 

 

 

Source: Consultant’s report. 

 

Based on the survey’s monthly consumption and floor area, the unit consumption of LPG, diesel, and 

electricity (energy intensity) for each category was estimated by dividing the fuel consumption by floor 

area. The monthly intensity of the fuel consumed by the commercial category is shown in Table 3.1. 

Table 3.1. Monthly LPG, Diesel, and Electricity Intensity 

Province Type of Building 
LPG Diesel Electricity 

(kg/m2) (litre/m2) (MWh/m2) 

Preah Sihanouk 

Restaurant 0.20 0.20 21 

Supermarket 0.33 0.33 45 

Mall       

Office 0.16 0.16 10 

Hotel 0.42 0.42 41 

Kampong Cham 

Restaurant 1.14 0.01 7 

Supermarket       

Mall       

Office 0.00 0.12 21 

Hotel 0.10 0.06 17 
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Kampong Speu 

Restaurant 2.72 0.19 46 

Supermarket       

Mall       

Office 0.00 0.23 14 

Hotel 0.00 0.08 11 

Battambang 

Restaurant 0.57 0.06 5 

Supermarket       

Mall 0.00 0.01 3 

Office 0.00 0.16 13 

Hotel 0.10 0.05 16 

Phnom Penh City 

Restaurant 9.15 0.00 26 

Supermarket       

Mall 0.19 0.02 50 

Office 0.00 0.04 11 

Hotel 0.55 0.50 29 

Siem Reap  

Restaurant 1.00 0.08 13 

Supermarket 0.00 0.20 37 

Mall 0.00 0.09 17 

Office 0.00 0.16 10 

Hotel 0.04 0.29 18 

Source: Consultant’s report. 

 

3.2. Industry sector 

 

The industries surveyed were grouped into three: food and beverages, garments, and others. Figure 

3.3 shows the sample size and annual revenue for each group. 
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Figure 3.3. Sample Size and Annual Revenue of the Industry Sub-sectors 

  

  

Source: Consultant’s report. 

 

None of the industries surveyed consumed LPG. Usually, industries consumed LPG for the non-

manufacturing process, such as heating water for drinking; thus, LPG is usually excluded from the 

consumption of industry. On the other hand, diesel was mainly consumed for backup generators as 

the Electricite du Cambodge (EDC) cut off supply during certain hours due to electricity supply 

shortage. The average annual consumption of diesel was 1,217 litres in Siem Reap to 30,000 litres in 

Battambang. For electricity, the average yearly consumption was 206 MWh to around 10,220 MWh, 

the highest in Battambang where one of the samples is the cement factory. Figure 3.4 shows the 

average annual diesel and electricity consumption by sub-sector. 
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Figure 3.4. Average Annual Diesel and Electricity Consumption 

 

 

Source: Consultant’s report. 

 

The average unit consumption of diesel and electricity (intensity) is the average consumption divided 

by the revenue (Figure 3.5). The average diesel intensity for the selected provinces ranged from 1.2 

litres/’000 US$ in Kampong Speu to 5.2 litres/’000 US$ in Siem Reap. The average electricity intensity 

ranged from 227 to 727 kWh/’000US$ for Seam Reap and Battambang. One of the respondents in 

Battambang is the cement factory. 
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Figure 3.5. Average Fuel Intensity of Surveyed Industries  

 

 

Source: Consultant’s report. 

 

3.3 Residential sector 

The type of dwellings surveyed were broken down into houses and/or villas and flats. Flats are 

dwellings that occupy only a part of a building. Houses and/or villas (including wooden houses), are 

dwellings of relatively affluent households. The total samples for the six provinces were 464 for houses 

and/or villas and 488 for flats. Some of the sampled houses have business activities. Figure 3.6 shows 

the breakdown of the sampled houses, by type of business. 
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Figure 3.6. Household Profile for Houses and/or Villas and Flats 

 

 

Source: Consultant’s report. 

 

The respondents use LPG for cooking, gasoline for their vehicles, and diesel for backup generators or 

pumped-up water. However, the use of fuel for transportation and backup generator was not 

considered household fuel consumption. Thus, the result here is only for LPG and electricity.  

The average monthly LPG consumption of houses and/or villas is 6–10 kg., while flats, 8–10 kg (Table 

3.2). The monthly electricity consumption is between 151–289 kWh for houses and/or villas and 183–

367 kWh for flats. The high consumption of flats compared to houses and/or villas is due to the higher 

sample of flats with retail shops compared to no business. 
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Table 3.2.  Average Monthly LPG and Electricity Consumption, by House Type 

Province Type of Building 

LPG Electricity 

(kg/m2) (MWh/m2) 

Houses/ 
Villas 

Flats 
Houses/ 

Villas 
Flats 

Preah Sihanouk 

No business area 4 7 79 114 

Retail shop 14 9 461 261 

Restaurant 17 24 140 120 

Others 11 7 300 245 

Kampong Cham 

No business area 5 7 94 147 

Retail shop 9 9 221 193 

Restaurant 9 28 400 178 

Others 6 7 87 176 

Kampong Speu 

No business area 5 7 103 181 

Retail shop 8 8 177 252 

Restaurant 21 18 275 230 

Others 12 6 221 320 

Battambang 

No business area 6 9 140 268 

Retail shop 8 11 196 404 

Restaurant         

Others 6   80   

Phnom Penh City 

No business area 9 7 218 207 

Retail shop 9 9 337 338 

Restaurant 20 21 857 324 

Others 9 9 345 440 

Siem Reap  

No business area 8 8 231 320 

Retail shop 13 11 315 293 

Restaurant 27   367   

Others 12   1400   

Source: Consultant’s report. 

 

The energy intensity of LPG for the household sector is the LPG consumption divided by the persons 

in the specific household. Figure 3.7 shows the LPG intensity for the two types of households based 

on the surveyed data. 
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Figure 3.7. Average Monthly LPG Intensity, by House Type 

 

 

 

Source: Consultant’s report. 

 

Similarly, the average monthly electricity intensity is consumption divided by the persons in the 

specific household types (Figure 3.8) 
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Figure 3.8. Average Monthly Electricity Intensity, by House Type 

 

  

Source: Consultant’s report. 
 

3.4 Transport sector 

Sampled were sedans, SUVs and/or minibuses, vans, pick-ups, trucks, buses, motorcycles, motor taxis, 

and three-wheeled tuk-tuks. The total sample vehicles for the six selected provinces numbered 920. 

Figure 3.9 shows the breakdown. 
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Figure 3.9.  Sampled Vehicles, by Province and Vehicle Type 

 

 

Source: Consultant’s final paper. 
 

Motorcycles and motor taxis combined have the largest share of the vehicles sampled, the highest in 

Kampong Speu (55%) and the lowest in Phnom Penh (38%). The share of sedans and SUVs on average 

are 15% and 14%, respectively. Since these vehicles mainly consume gasoline, those surveyed were 

gasoline vehicles ranging from 71% to 82% of the total vehicles sampled. The parking lot survey result 

provided the data on the monthly consumption by fuel, and the distance travelled for each type of 

vehicle sampled. Table 3.3 shows the average fuel economy for every kind of vehicle in the selected 

province.  
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Table 3.3. Fuel Economy of Sampled Vehicles, by Province (km/litre)  

 

Source: Consultant’s final paper. 

 

Based on fuel economy and the monthly distance travelled, the fuel consumption of each vehicle per 

year was estimated (Table 3.4). 

 

Table 3.4. Unit Consumption (Fuel Intensity) of Vehicles, by Selected Province (litre/vehicle) 

 

Source: Consultant’s final paper. 

 

4 Methodology to Estimate Provincial Oil Consumption 

 

The consumption survey conducted for the industry, road transport, residential, and commercial 

sectors estimated the unit consumption of the different types of oil consumed by the sectors in the 

selected provinces. This fuel intensity serves to estimate the oil consumption of the province. Inflating 

the survey result to the provincial total was done by multiplying the specific energy consumption 

(intensity) with the respective sector’s activity. 

 

Province Fuel Type Sedan SUV Van Pick-up Truck Bus
Motor-

cycle

Motor 

taxi
Tuk-tuk Rickshaw

Gasoline 12 8 8 46 44

Diesel 10 9 5 4

LPG 10 12 11

Gasoline 11 8 45 44

Diesel 8 10 5

LPG 10

Gasoline 13 8 44 40

Diesel 7 10 8 8

LPG 8 14

Gasoline 12 8 8 48 44 42

Diesel 13 8 9 4 3

LPG 9

Gasoline 11 8 9 46 44 35

Diesel 11 9 10 3 4

LPG 9 9

Gasoline 14 8 46 44 41

Diesel 8 9 3 3

LPG 11 11

Preah Sihanouk 

Kampong Speu 

Kampong Cham

Phnom Penh City

Battambang

Siem Reap

Gasoline Diesel LPG Gasoline Diesel LPG Gasoline Diesel LPG Gasoline Diesel LPG Gasoline Diesel LPG Gasoline Diesel LPG

Sedan 811        13,200  964        667        862        937        697        

SUV 1,476     10,776  1,304     1,098     10,080  1,402     1,200     1,256     1,227     15,976  1,345     11,275  

Van 6,150     6,447     8,308     9,383     7,260     11,585  

Pick-up 1,312     1,570     1,601     1,378     1,250     1,297     1,249     1,215     1,303     

Truck 31,413  15,273  6,634     6,305     36,000  13,624  

Bus 50,400  22,979  25,506  19,201  64,500  

Motorcycle 120        114        110        107        108        102        

Motor taxi 996        887        745        743        912        827        

Tuk-tuk 841        1,200     859        

Rickshaw 2,589     2,380     1,778     2,455     2,258     2,363     

Battambang Siem Reap
Vehicle Type

Preah Sihanouk Kampong Speu Kampong Cham Phnom Penh City
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The methodology for estimating the provincial total oil consumption of the different sectors and the 

result is described in the following sections. 

4.1 Commercial sector 

 

The fuel intensity (LPG, diesel, and electricity) for each category (shopping mall and restaurant, office, 

and hotel) was estimated utilising the commercial sampling survey above. The fuel consumption for 

each category was then calculated by multiplying those intensities by floor area using the following 

formula.  

𝑂𝐼𝐿𝑗 = ∑ (𝐹𝑂𝐼𝐿𝑖𝑗 ∗ 𝐹𝐿𝑂𝑂𝑅𝑖𝑗)
𝑛

𝑖=𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦
 

Where, 

OILj      is the total LPG or diesel consumption for province j. 

FOILij     is the LPG or diesel consumption per m2 for category I and province j 

FLOORij   is the total floor area in m2 for category I and province j 

 

The floor areas by category can be obtained from the NIS, Ministry of Planning Cambodia. The data 

should be by province to estimate the provincial level of the commercial sector’s oil and electricity 

consumption. 

4.2 Industry sector 

In the industrial survey, the unit consumption (intensity) of oil and electricity was calculated by 

dividing the fuel consumption into each sub-sector surveyed by its sales revenue and adjusted by the 

value-added ratio. Multiplying the unit consumption with the sector’s GDP resulted in total diesel or 

LPG for the whole country. Thus, the total oil consumption of the province is: 

 

𝐸𝐶𝑗 = ∑ 𝐼𝐸𝐶𝑖𝑗

𝑛

𝑖=𝑠𝑒𝑐𝑡𝑜𝑟
∗ (𝐺𝐷𝑃𝑖𝑗 𝑉𝐴𝑅𝑖⁄ ) 

Where, 

ECj is the total energy consumption for province j 

IECij is the energy consumption per revenue for sector i  and province j (intensity) 

GDPij   is the total GDP for sector I and province j 

VARi    is the value-added ratio for sector i (assumed to be 0.5 for all sectors) 

 

The manufacturing sector GDP of the province should be available at the NIS, Ministry of Planning, 

Cambodia. The data should be by province and at the constant price level. 
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4.3 Residential sector 

 

The sampling survey in the residential sector was differentiated between houses and/or villas and 

flats. Each household type was further classified into those with business area and without business 

area. The business area can be a restaurant, a retail shop, and others. The fuel intensity was calculated 

above by dividing the consumption by the number of persons in the household. Provincial-level 

consumption was estimated using the following formula: 

 

𝐹𝑢𝑒𝑙𝑗 = ∑ (𝑃𝐹𝑢𝑒𝑙𝑖𝑗 ∗ 𝐻𝑆𝐼𝑍𝐸𝑖𝑗 ∗ 𝑁𝑖𝑗 ∗ 𝑈𝑅𝑖𝑗)
𝑛

𝑖=𝑟𝑒𝑔𝑖𝑜𝑛𝑠
 

 

Where, 

Fuelj    is the total fuel consumption (LPG and electricity) for province i 

PFuelij is the fuel consumption per person (fuel intensity) for house type i and province j 

HSIZEij is the household size for house type i and province j   

Nij        is the number of households for house type i and province j 

URij      is the fuel utility rate for house type i and province j 

 

Regions are defined as Phnom Penh city and other urban and rural areas. The number of households 

for each region was obtained from the latest Cambodia Socio-economic Census (CSES) by the NIS of 

Cambodia. The utilisation rate for LPG of each region was then obtained from the main sources of 

cooking by geographical domain in the CSES housing survey. Similarly, the CSES also included 

households’ primary sources for lighting.  

 

4.4 Transport  sector 

 

The parking lot survey estimated the unit fuel consumption (intensity) for the different types of 

vehicles surveyed in each province. The total oil consumption for the road transport in each selected 

province was estimated using the following equation: 

 

𝐹𝑢𝑒𝑙𝑗 = ∑ (𝐹𝐸𝑖𝑗 ∗ 𝐷𝐼𝑆𝑖𝑗 ∗ 𝑉𝐸𝐻𝑖𝑗)
𝑛

𝑖=𝑣𝑒ℎ𝑖𝑐𝑙𝑒 
 

 

Where, 

Fuelj is the total gasoline/diesel/LPG consumption for province j 



42 

FEij   is the fuel economy of vehicle type i and province j 

DISij    is the distance travel of vehicle type i and province j 

VEHij   is the total number of gasoline/diesel/LPG vehicles for type i and province j 

 

On request by the Ministry of Energy, the Ministry of Transport can provide the number of vehicles by 

type and fuel consumed. Vehicle registration usually includes the type and fuel consumed. 

 

5. Survey Questionnaires 

 

The survey questionnaire was developed using an excel spreadsheet. The enumerator then 

transferred the results into a Word format.  Table 3.5 shows the questionnaire for the commercial 

sector, Table 3.6 for the industry sector, Table 3.7 for the residential sector, and Table 3.8 for the 

transport sector. 

 

Table 3.5. Commercial Sector Questionnaire 
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Table 3.6. Industry Sector Questionnaire 

 

 

Table 3.7. Residential Sector Questionnaire 
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Table 3.8. Transport Sector Questionnaire 
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