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Thailand is heavily dependent on oil-import, accounting for more than 80% of country’s demand.  

Transportation is a dominant end-use sector of the oil supply, where more than 70% of total petroleum 

products are consumed by this sector.  Furthermore, it correspondingly contributes about 25% of energy-

related carbon dioxide (CO2) emissions.  However, transportation is recognized as a main driving force 

for the country’s economic development, particularly the freight transport, which supplies trade activities.  

Since the logistic cost of Thailand is relatively high comparing with other countries, e.g. Japan, Korea, 

Taiwan, the government has recently projected a clear target to reduce logistic cost to be 15% of GDP by 

next 5 years.  Transportation shares even half of the country’s logistic cost. 

 

More specifically, energy efficiency improvement and CO2 reduction in Thai freight transport sector is of 

crucial importance, and need a well-planned policy to achieve the target.  However, to the best of authors’ 

knowledge in energy conservation and GHG (Greenhouse Gas) mitigation in transport sector for Thailand, 

there is no available data of energy and environment efficiency indicators for freight transport, 

particularly for truck transport, which is a major mode of freight movement.  Energy consumed for a unit 

of transportation activity or so-called energy intensity is useful for planning and implementing policies.  

For the environment aspect, CO2 intensity, or CO2 emitted for a unit of transport activity, can also be 

calculated from the GHG guideline proposed by IPCC
1
 on fuel used in the energy intensity calculation. 

 

This study aims to develop energy and CO2 intensities of truck transport in Thailand by recourse to a case 

study.  The proposed study would deliver essential and informative results for further studies on 

transportation efficiency improvement in Thailand. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
1 Intergovernmental Panel on Climate Change—IPCC (2006), http://www.ipcc-nggip.iges.or.jp/public/2006gl/vol2.htm  
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Presentation outline

• Rationale

– Current situation (esp. transportation sector) & prediction

 Energy consumption vs. GHG emission

– National Energy Efficiency Plan (2011-2030) 

– IEA figure for energy intensity  

• Objective: get estimate of energy/CO2 intensities in Thai freight 

transport

• Methodology & scope

– Schipper’s approach

– Scope of interest

 Macro level: country ton-km & fuel consumption in freight sector

 Micro level: company specific

• Results & Discussion

– Macro level analysis

 Use energy demand modeling to estimate fuel consumption in freight

 Use ton-km of commodities from Transport portal (Ministry of Transport)

– Micro level analysis: LTM (Logistic Transport Management) project data

• Questions/Comments?
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Rationale

• Alarming Global Warming

• Historical data record 

projects temperature 

anomaly in the future

Source: http://en.wikipedia.org/wiki/Global_warming

• Countless effects 

– Physical: climate change, 

iceberg melting, ocean 

anomaly

– Social: food shortage, 

emerging disease, relocation

 
 

 

 

 

Energy Consumption vs. CO2 emission in Thailand

B. Fungtammasan, Franco-Thai Seminar on ―Technological and Infrastructural Challenges for Building a Low Carbon Economy‖, 8 

Oct 2009, Bangkok  
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Energy Consumption in Thailand

• Post economic crisis in 1997 (Tom Yam Kung crisis)

• Energy elasticity (EE) = % change in energy consumption to 

achieve one 1% change in national GDP*

• Transportation and Manufacturing  largest consumption
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* http://en.wikipedia.org/wiki/Energy_elasticity  
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CO2 Emission from Energy Sector in Thailand 

• Calculated from energy used  similar growth

• Largest  power sector, followed by Transportation & 

Manufacturing

Share of CO2 Emission (1999-2008)

2.84% 5.99%

22.46%

40.12%

28.59%

Source: DEDE 2008
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National Energy Efficiency Plan (2011-2030)

http://www.eppo.go.th/encon/ee-20yrs/ee-20yr-final.pdf

• Highlights

– Reduce energy intensity by 25% in 2030 

(base year 2005)

– Reduce final energy consumption by 20% 

in 2030 (~30,000 ktoe)

– Highest potential for EE plan

 Transportation (13,300 ktoe)

 Industry (11,300 ktoe)

– Reduce energy elasticity from 0.98 to 0.7 

within 20 years

– Net results

 Total energy conservation of 14,500 ktoe/year 

(272 billion THB/year)

 Total CO2 reduction of 48 mtpa

– Both mandatory and volunteer measures 

 Standard offer program (SOP)

 Energy Efficiency Resource Standard (EERS)

 
 

 

 

 

National Energy Efficiency Plan (2011-2030)
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Energy Intensities of Freight Transport

• Definition

– Energy intensity =  Energy consumed for a unit of transportation activity

– CO2 intensity = CO2 emitted for a unit of transportation activity

• Example of such historic data of energy intensities in freight transport

• Clearly show characteristic and trend of each country

• Need good and consistent data recording!

   Kamakate, F and Schipper, L. (2009), Energy Policy, 37, 3743-3751

[2] Schipper, L. et al (1997), Transportation Research D, 2(1), 57-76.

 3 IEA (2008), ―Energy Technology Perspectives: Scenarios & Strategies to 2050‖, ISBN 978-92-64-04142-4 

OECD [3]
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ton-km

Truck [1,2]
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Macro level analysis

• Need two data sets

– Fuel consumption in freight transport

 Ministry of Energy only reports fuel sale

 Need segmentation of fuel used in freight 

transport  Energy demand modeling

http://vigportal.mot.go.th/portal/site/PortalMOT/stat/total_about_transport/

Economic Activity in Freight Transport
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– Economic activity (ton-km) in freight 

transport

 Thailand transport portal
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Energy demand modeling

• End-use approach

– Energy demand in road transport sector is calculated from a product 

of three important driving factors; total number of vehicle stock, 

average travel distance of vehicle and fuel consumption rate of 

vehicle.

Where EDt is the total energy demand in year t (MJ), 

VSi,j,t is the total stock of vehicle type i which use fuel type j in in 

year t (vehicles), 

FAVKTi,j,t is the fleet average annual vehicle kilometer of travel of 

fuel type j for vehicle type i in year t (kilometer), and 

FAFEi,j,t is the fleet average on-road fuel economy of the fuel type j

for vehicle type i in year t (MJ per kilometer). 

 
 

 

 

 

Energy demand modeling

• Results of energy demand by vehicle type (1997-2008)

• Energy demand of heavy-duty truck by fuel type (1997-

2008)

12  
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Ton-km database (source 1)

• Transport portal*

– Categorized transportation data for various means (road, rail, water, 

ocean & air) over time 

Transport of Goods-Distance in Thailand
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2009 Freight Road Transport of Commodities (MTon-km)

9,620; 5%

9,872; 5.51%

9,971; 5.57%
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8,228; 4.60% 10,174; 5.68%
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15,613; 8.72%
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Ton-km database (source 2)

• Report by Transportation Institute, Chula Univ (2008-9)

– Not implying as country average data!

– Using roadside interview survey to estimate 

freight activity (ton-km) at major economic 

provinces e.g. Bangkok, Nakhon Sawan, 

Songkla, Nakhon Ratchasrima, Khon khaen 

and Chiangmai

– Collect data at checkpoint 

 2 days/week for weekday and weekend in Bangkok 

only (others 1 day/week)

 2 times/year to include harvesting season of major 

economic crops

– Data collected consist of 

 starting point-destination point,

 vehicles in each category, 

 type of carried products and mass.
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Energy intensity in Freight 
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Comparison with literature data1,2,3

Thailand data too low?

• Accuracy of fuel consumption

• Accuracy of ton-km data

   Kamakate, F and Schipper, L. (2009), Energy Policy, 37, 3743-3751

[2] Schipper, L. et al (1997), Transportation Research D, 2(1), 57-76.

 3 IEA (2008), ―Energy Technology Perspectives: Scenarios & Strategies to 2050‖, ISBN 978-92-64-04142-4  
 

 

 

 

Micro level analysis

• Case study from LTM* project with detailed info on

– Vehicle characteristics: type, age

– Weight of commodities carried

– Distances traveled 

– Fuel consumed: diesel, CNG

• Analyzed data from

– 12 participating logistic companies

– 10 vehicle types: 

 trailer (24, 22, 20, 18, 10 wheels)

 semi-trailer (22, 18 wheels)

 truck (12, 10 wheels) 

– Various energy saving mechanisms

 Radial tire, GPS, transmission improvement

– Total of 216 vehicles database 

*LTM = Logistic and Transport Management, http://www.ltmthailand.net/home_project.php  
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Energy/CO2 intensity vs. weight carried

Intergovernmental Panel on Climate Change—IPCC (2006),

http://www.ipcc-nggip.iges.or.jp/public/2006gl/vol2.htm

GWP  CO2:CH4:N2O = 1:25:289
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Effect of Fuel & Fuel-saving mechanism
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Energy intensity vs. weight carried
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CO2 intensity vs. weight carried
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Energy/CO2 intensity vs. engine age
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Energy intensity vs. engine age
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CO2 intensity vs. engine age
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Conclusions

• Energy/CO2 intensities are crucial parameter for monitoring 
and goal setting

• Macro analysis
– Need consistent proper data recording: fuel consumed for 

transporting goods & economic freight activity  (ton-km)

– Current fuel consumption in transportation needs segmentation for 
people vs. freight

• Micro analysis
– Less energy intensity (MJ/ton-km) for 

 larger weight carried 

 diesel than CNG due to higher efficient CI engine for diesel (rather than SI 
engine for CNG)

 newer engine

– Potential for improving energy intensity in freight (truck) transport via 
various mechanisms

• Offers some baseline figures for energy intensity in Thai 
freight transport by truck

 
 

 

 

 


