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Preface

This report summarizes the results of household energy
consumption processed from Household Socio-Economic Survey microdata.
The survey data were collected from about 52,000 sample households
located in municipal and non-municipal areas of all provinces throughout
the country, during the period of January to December, 2016. The main
purpose of this report is to provide information on household energy
consumption at the current time. The results of the survey showed that
10.2 percent of household expenditure was on energy in which the highest
proportion was on petroleum products such as gasoline and various
gases (66.0 percent), followed by electricity (32.3 percent) and the

lowest was for charcoal and firewood (1.7 percent).

National Statistical Office absolutely hopes that this report
would provide useful information for related agencies in imposing

sustainable energy policies for the country.

National Statistical Office
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Key Findings

1) A survey in 2016 showed that households in the country had
the average total expenditure of 21,144 baht per month,
with this amount it was on energy of 2,160 baht or 10.2
percent of the total expenditure.

2) The average expenditure on petroleum products such as
gasoline and various gases was 1,427 baht (66.0 percent),
while expenditure on other energy products (electricity,
charcoal and firewood) was only 733 baht (34.0 percent).

3) Households in Greater Bangkok (Bangkok, Nonthaburi,
Pathum Thani and Samut Prakan) spent on electricity higher
than households in other regions. The average expenditure
on electricity was 1,178 baht per month which was 2.7 times
that of households in the Northeast, which spent the least
on electricity (444 baht per month).

4) Households in the South had the highest average
expenditure on gasoline and diesel (166 and 613 baht per
month, respectively).

5) Households in the Northeast spent more on charcoal and
firewood than households in other regions (86 baht per

month).

National Statistical Office
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Key Findings (Continued)

and expenditure on electricity
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6) Top 5 provinces with highest average expenditure on energy

Expenditure on energy

Expenditure on electricity

Province baht/month Province baht/month
Bangkok 3,229 Bangkok 1,318
Nonthaburi 3,031 Nonthaburi 1,050
Pathum Thani 3,022 Pathum Thani 1,036
Chanthaburi 2,862 Samut Sakhon 1,021
Phuket 2,839 Phuket 933

and expenditure on electricity

7) Top 5 provinces with lowest average expenditure on energy

Expenditure on energy

Expenditure on electricity

Province baht/month Province baht/month
Buri Ram 1,254 Mae Hong Son 296
Mae Hong Son 1,327 Chiang Rai 316
Si Sa Ket 1,334 Nan 316
Kalasin 1,353 Si Sa Ket 344
Chiang Mai 1,430 Phayao 351

National Statistical Office
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Major Findings

1. Household Expenditure on Energy

A survey in 2016 revealed that households nationwide spent an
average of 21,144 baht a month on household expenditure, with this
amount it was expenditure on energy of 2,160 baht or 10.2 percent of the
total expenditure. The most expenditure (66.0 percent) was spent on
petroleum products, with the average expenditure of 1,427 baht. Of this,
gasohol accounted for the highest share (35.4 percent), while biodiesel
accounted for the lowest (0.2 percent). The remaining (34.0 percent) was the
expenditure on other types of energy, of this 32.3 percent was spent on

electricity and 1.7 percent spent on charcoal and firewood.

Figure 1 Average monthly household expenditure on energy by type of
energy, 2016

Total Expenditure
expenditure on energy

2,160 baht -
(10.2%) Eleactncrcy Petroleum products

21,144 23% 2,160
baht
66.0

Charcoal and firewood

35.4%

21.9%

............. 3.6%
................. 5.6%

1.7%
0.2%
[ Gasohol [] Gas used in households
[ Diesel [ Gas for vehicles
[] Gasoline B Biodiesel and other alternative energy
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Major Findings of the 2016 Household Energy Consumption

For the total household expenditure on energy in various regions in
2016, it was found that households in Greater Bangkok (Bangkok, Nonthaburi,
Pathum Thani and Samut Prakan) spent the highest on energy consumption,
at 2,975 baht per month which was 1.8 times that of households in the
Northeast, the least average expenditure on energy of 1,663 baht per
month, followed by households in the South (2,297 baht), in the Central
(2,228 baht) and households in the North (1,724 baht), respectively.

Table A Average monthly household expenditure on energy by region
and type of energy, 2016

Unit: baht

Region

Item Whole Greater
Central | North |Northeast South
kingdom| Bangkok*

Total expenditure on energy | 2,160 2,975 2,228 1,724 1,663 2,297
Petroleum products 1,427 1,796 1,470 1,176 1,133 1,686
Gasoline 77 79 89 50 40 166
Diesel 473 390 548 456 424 613
Gasohol 765 1,201 716 572 564 791
Gas for vehicles 29 65 37 16 11 13
Gas used in households 78 55 73 80 90 98
Biodiesel and other 5 6 7 2 4 5

alternative energy

Other products 733 1,179 758 548 530 611
Electricity 697 1,178 749 492 444 604
Charcoal and firewood 36 1 9 56 86 7

* Bangkok, Nonthaburi, Pathum Thani, and Samut Prakan

National Statistical Office
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Taking the type of energy into consideration, it was found that
households nationwide spent the most on gasohol, followed by electricity
and diesel. This pattern was similar to that of Greater Bangkok, the North
and the Northeast. Households in the South also spent the most on
gasohol but expenditure on diesel was higher than electricity. Households
in the Central, however, spent the most on electricity, followed by gasohol
and diesel. In the meantime, it is interesting to note that households in
Greater Bangkok obviously consumed more electricity and gasohol than
other regions. They spent on electricity 2.7 times higher than households
in the Northeast (the least spender) and spent on gasohol 2.1 times more
than households in the Northeast, the least spender as well. The results
further reveal that the share of expenditure on petroleum products was
highest in Southern region (73.4 percent), while it was lowest in Greater
Bangkok (60.4 percent). The use of charcoal and firewood was very
common in the Northeast and the North with the monthly average
expenditure of 86 and 56 baht, respectively. It is also interesting to note

that spending on biodiesel and other alternative energy was relatively low.

National Statistical Office
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Major Findings of the 2016 Household Energy Consumption

2. Comparing Household Expenditure on Energy by Type of
Energy: 2015 - 2016

When comparing household expenditure on energy across the
country between 2015 and 2016, it was found that average monthly
expenditure on energy slightly increased from 2,135 baht to 2,160 baht or a
rate at 1.2 percent. With regard to the rate of change by type of energy,
we observed the expansion in most types of energy. Only expenditure on
gas for vehicles and expenditure on gasoline exhibited the decline from 43
to 29 baht and 84 to 77 baht, respectively.

Figure 2 Comparing average monthly household expenditure on energy by
type of energy: 2015 - 2016
baht
2,500
D Gasoline
2135 2,160
Diesel
2,000 i 7 e
18 473 Electricity
1500 | |:| Gasohol
6604 697 I:I Gas for vehicles
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3. Comparing Household Expenditure on Energy by Region:
2015 - 2016

Comparing household expenditure on energy between 2015 and
2016 among regions, it was found that households in the North, Greater
Bangkok and the South spent more on energy in 2016 than the year before
with the growth rates of 8.0, 2.8 and 0.8 percent, respectively. In contrast,
expenditure on energy of households in the Central and the Northeast
dropped by 1.5 percent.

Figure 3 Comparing average monthly household expenditure on energy by
region: 2015 - 2016
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Major Findings of the 2016 Household Energy Consumption

4. Expenditure on Energy by Expenditure Quintile

Households nationwide were equally divided into 5 groups, from
those with the lowest expenditure per capita to the highest. In other
words, the first group spent the lowest expenditure, while the fifth group
spent the highest. The results show that there is a positive correlation
between expenditure on energy and expenditure quintile. In other words,
households with higher expenditure tend to spend more on energy than
their lower counterparts. For instance, expenditure on energy of the fifth
quintile was 8.3 times that of the first. Furthermore, the first quintile had
higher shares of spending on gasoline, electricity as well as charcoal and
firewood than those of other quintiles but had lower shares of expenditure
on diesel and gas for vehicles in comparison with other quintiles. The
results further disclose that the fifth quintile had higher shares of
expenditure on gas for vehicles than those of other quintiles but had lower
shares of spending on gas used in households and charcoal and firewood.

Table B Share of monthly household expenditure on energy by type of energy
and expenditure quintile, 2016

ftem N Expenditure quintile
1st quintile|2nd quintilel3rd quintile|4th quintile|5th quintile
Total expenditure on energy (baht) 2,160 601 1,112 1,616 2,473 4,997
Share of expenditure on energy 100.0 100.0 100.0 100.0 100.0 100.0
Petroleum products 66.0 47.9 59.9 64.6 68.6 68.9
Gasoline 3.6 4.2 4.0 3.6 3.6 3.4
Diesel 219 4.6 13.6 21.1 27.2 235
Gasohol 35.4 34.6 36.1 34.1 32.4 37.2
Gas for vehicles 13 0.0 0.4 0.6 1.1 22
Gas used in households 3.6 4.5 5.7 51 4.1 23
Biodiesel and other 0.2 0.0 0.1 0.1 0.2 0.3
alternative energy
Other products 34.0 52.1 40.1 35.4 314 311
Electricity 323 43.1 35.6 33.1 30.5 30.8
Charcoal and firewood 1.7 9.0 4.5 23 0.9 0.3

National Statistical Office
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5. Ownership of Household Appliances and Vehicles

The household appliances with high ownership rate (90 percent or
more) were electric fan (98.3 percent), television (96.3 percent), fluorescent
lamp (96.0 percent) and refrigerator (90.1 percent). In contrast, the item
with the smallest ownership rate was light bulb (11.4 percent). It is
interesting to note that the ownership of television by quintile group was
more than 90 percent in each group. When looking the type of television,
however, households in the fifth group owned LCD/LED/ Plasma monitor at
higher rate than other groups (73.3 percent), whereas households in the
first group owned the least (9.3 percent).

In term of an average number of household appliances per
household, number of lamp was the highest (5.6 fluorescent lamps, 3.3
compact fluorescent lamps and 3.1 light bulbs per household), followed
by 2.6 electric fans, 1.7 air conditioners and 1.4 televisions.

With respect to the ownership of vehicles for private and/or
business use, three in four households (74.1 percent) owned a motorcycle.
Households in the North, the Northeast and the South owned a motorcycle
almost at the same rate (approximately 85 percent). Conversely,
households in Greater Bangkok possessed it at the lowest rate (42.2
percent). Approximately a quarter (25.9 percent) of households owned a
pick-up/van, with the highest ownership rate in the North (31.9 percent),
followed by the Central (30.2 percent) and the lowest rate was observed in
Greater Bangkok (16.3 percent). Almost 1 out of 5 households (18.1
percent) owned personal cars. The highest ownership rate was found in
Greater Bangkok (30.2 percent), while it was lowest in the Northeast (10.3

percent).

National Statistical Office



A N
i Major Findings of the 2016 Household Energy Consumption
e

6. Main Cooking Fuel

Almost 1 out of 5 (18.9 percent) households in Thailand used
polluting fuels which are solid fuels (charcoal and wood) and kerosene for
cooking. Cooking with these fuels leads to high levels of indoor smoke that
contains a complex mix of health-damaging pollutants. It is important to
note that households in the Northeast are more likely to use polluting
fuels (44.6 percent), followed by the North (28.3 per cent) compared to
only 1.2 percent in Bangkok and 3 provinces. Overall, 81.1 percent of

households did not use polluting fuels for cooking.

Table C Percentage of households by type of main cooking fuel and region, 2016

Region

Type of fuel Whole Greater
Central North | Northeast| South
kingdom | Bangkok*

Total 100.0 100.0 100.0 100.0 100.0 100.0
No cooking 9.9 16.3 11.9 9.0 58 54
Clean fuel 71.2 82.5 81.5 62.7 49.6 90.4
Polluting fuel 18.9 1.2 6.6 28.3 44.6 4.2

Households not use | 81.1 98.8 93.4 7.7 55.4 95.8

polluting fuels

* Bangkok, Nonthaburi, Pathum Thani, and Samut Prakan
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Major Findings of the 2016 Household Energy Consumption

7. Trends of Household Energy Consumption during 2006-2016
and the Forecasts for 2017-2019

In 2006, households nationwide spent on average 14,311 baht per
month, with this amount 1,387 baht was spent on energy. Both expenditures
had continuously increased to 21,144 and 2,160 baht, respectively in 2016.

Table D Average monthly household total expenditure and expenditure on
energy, 2006-2016

Unit: baht
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Household total expenditure 14,311 14,500 15,942 16,205 16,819 17,403 18,766 19,061 20,892 21,157 21,144
Expenditure on energy 1,387 1410 1,710 1,568 1,818 1,798 2,057 2,084 2,377 2,135 2,160

During 2006-2016, expenditure on energy had fluctuated more
than total expenditure. Especially in 2009, 2011 and 2015, negative changes
were observed suggesting a reduction in energy consumption from the
previous year. On the other hand, percentage change of total expenditure
was positive throughout except 2016. On average, total expenditure and
expenditure on energy increased 4.0 and 4.5 percent a year, respectively.

Trends of expenditure on gasoline and gasohol since 2006 were
remarkable. Spending on gasohol had continually increased and notably
escalated in 2013 and 2014. Meanwhile, expenditure on gasoline was
unstable during 2006-2012 but it sharply dropped in 2013 and continually
reduced since then. However, both expenditures have begun to stabilize
since 2015.

National Statistical Office
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Figure 4 Percentage change of household total expenditure and

expenditure on energy, 2007-2016
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Figure 5 Comparing expenditure on gasoline and gasohol, 2006 - 2016
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An eleven-year period time series data of total expenditure and
expenditure on energy for 2006 to 2016 were smoothed by exponential
technique. The Holt’s model which is not complicated and provides
relatively low errors in term of Root Mean Square Error (RMSE) was
selected for forecasting purposes. The results reveal that households
nationwide will spend on an average of 22,356 baht per month in 2017 (5.7
percent increase from 2016). Of this amount, 2,400 baht will be spent on
energy (11.1 percent increase from 2016) accounted for 10.7 percent of the
total expenditure in the same period.

Table E Forecasts for average monthly household total expenditure and
expenditure on energy, 2017-2019

Unit: baht
Total expenditure1 Expenditure on energy2
Year A ) 3 )
Forecast Lower bound™ Upper bound Forecast Lower bound™ Upper bound
2017 22,356 21,286 23,427 2,400 2,084 2,715
2018 23,112 22,023 24,202 2,491 2,170 2,812
2019 23,868 22,760 24976 2,582 2,255 2,909

" The value of RMSE is 473.1406.
? The value of RMSE is 139.3481.

® Confidence intervals at 95%

National Statistical Office
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1. Background

National Statistical Office (NSO) first conducted the Household
Energy Consumption Survey in 1984 at the request of National Energy
Policy Office (NEPO) in order to support energy planning and policy. The
questionnaire was initially attached to the Labor Force Survey and
continually conducted for 2 years. In 1986, the survey items were a part of
expenditure questionnaire of the Household Socio-Economic Survey (SES).
SES was conducted every 2 years, and from 2006 onwards NSO has
conducted the survey annually.

2. Objective
The main objective is to present the information on expenditure on
various types of energy including petroleum products (such as gasoline and

various gases) and other products (electricity, charcoal and firewood).

3. Coverage

The Household Socio-Economic Survey covered all private,
noninstitution households residing in all provinces, and also in both
municipal and non-municipal areas (excluding households of foreign

diplomats and other temporary residents).

4. Data Collection

The Household Socio-Economic Survey was collected by an
interviewing method. The interviewers were sent out to interview every
month (January to December, 2016). The reference period of energy
consumption, both petroleum products and other products, was the
month before the month in which the interview was conducted. For
example, an interview was taken place in July, 2016; hence, the reference
period referred to “1st to 30th June, 2016”.

National Statistical Office
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5. Survey Content

1) General information of household members such as, number of
household member, sex, age, education, marital status, employment, etc.

2) Household expenditure includes consumption expenditure and
non-consumption expenditure either paid in cash or in kind.

3) Expenditure on energy includes expenditure on petroleum
products (such as gasoline and various gases) and other products (electricity,
charcoal and firewood) either paid in cash or in kind.

4) Household appliances and vehicles

For every year that ends in an odd number, income module is
attached. This module includes income from work and income from other
sources either received in cash or in kind (value of goods and services

which a household received).

6. Sample Design

A Stratified Two-stage Sampling was adopted for the Household
Socio-Economic Survey. Provinces were considered to be constituted
strata. There were altogether 77 strata; each stratum was divided into two
parts according to the type of local administration, namely, municipal
areas, and non-municipal areas. The primary sampling unit was
enumeration area (EA), while private households were the ultimate

sampling unit. The number of sample was 52,000 households.

7. Definitions
7.1 Household expenditure

¢

Household expenditure refers to expenses for “goods and services”
acquired by households, whether by purchase in general, or by transfer
from other persons outside the household or self-production, and used by
them for the satisfaction of their needs and wants. There are two main

types as follows;

National Statistical Office
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1) Expenditure on goods and services

(1) Consumption expenditure

Dwelling

Furniture, household appliances and operation in the
household

Expenditure on servants

Clothes, clothing, footwear and personal supplies/services
Medical and health care

Transportation and communication

Education

Recreation, reading and religious activities

(2) Non-consumption expenditure

Taxes (all kinds), financial charges and fine

Career membership expense

Contribution to non-household members

Contribution to charities or religious institutions
Property/Life/Accidental insurance (non-accumulated
insurance)

Lottery and gambling

Interest payment/shares and others (moving services, etc.)

2) Expenditure on food, beverages and tobacco The survey

questions asked for expenditure on all kinds of food (fresh food, prepared

food, preserved food, spices and condiments, etc.), beverages (alcoholic/

non-alcoholic) and tobacco products (cigarettes, cigars, tobacco, betel nut, etc.)

Note Excluding saving and capital formation expenditures such as purchase

or hire-purchase of house/land, etc.
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7.2 Types of energy used in household

Two main types are classified as follows:

1) Petroleum products: gasoline, diesel, gasohol, various gases,
biodiesel and other alternative energy

2) Other products: electricity, charcoal and firewood

7.3 Gas for vehicles

Gas for vehicles is a gas that stored in specific tank or similar
container and used as fuel in, for example, automobile and motorboat. It
can be classified into 2 types:

1) LPG (Liquefied Petroleum Gas): LPG is composed primarily of
propane and butane. It is heavier than air and on leakage will settle to
ground and accumulate in low lying areas. When the gas meets a source of
ignition it can burn or explode.

2) NGV (Natural Gas for Vehicles) or CNG (Compressed Natural Gas):
NGV is composed primarily of methane. It is lighter than air and hence
disperses quickly in the event of spillage. The risk of ignition is also

minimized. NGV remains in a gaseous state at all times under high pressure.

7.4 Gas used in households

According to its purpose, it can be classified as follows:

1) Gas for cooking is a gas that stored in a tank or similar container
and used for cooking or with an oven.

2) Gas for other purposes is a gas that stored in a tank or similar
container and used with other home appliances such as water heater.

In general, LPG is commonly used for cooking in the households.
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7.5 Expenditure quintile

The households were equally divided into 5 groups, from those
with the lowest expenditure per capita to the highest. In other words, each
group contains 20 percent of total households and the first group spent

the lowest expenditure, while the fifth group spent the highest.

7.6 Average number of household appliances/vehicles

The average number is calculated as total number of each type of
household appliances/vehicles per number of households with ownership
of that type.
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