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Abstract. In current business operation, apart from the products we also have to consider the logistics 

system which is regarded as the heart of the operation.  So that, the costs of logistics are the core of 

the production process and goods distribution. In Thailand, the transportation of goods in the logistics 

system uses road transport most because of its physical features.  Rivers are not connected, and the 

infrastructure of rail transport throughout the country is not linked yet.  As a result, road transport is 

most popular because it can deliver the goods door-to-door.  However, the result of this kind of 

transport is air pollution.  Most of air pollution emitted from combustion is carbon dioxide, which 

causes the greenhouse effect and has a long-term impact on the health of the people in the district. 
Research results found that in the traffic-congested area, the steep area and the densely-inhabited 

area, the impact on health is high ( impact level 4) .  These areas include Bangkok, Chiang Mai, 

Khonkaen, Nakhon Ratchasima, Chonburi, Rayong and Songkhla.  The study discovered that these 

areas released a high amount of carbon dioxide.  In the abbreviated period of 2-3 years, people may 

not suffer any health impact or it cannot be clearly seen. This can be a disease that is not harmful and 

does not affect other parts of the body except the respiratory system.  Nevertheless, in the long run, 

inhaling a large amount of carbon dioxide will affect the nervous and circulatory systems, 

consequently this may lead to the brain problem caused by air pollution. 
 

Introduction 

Talking about transportation, most of the people who work in the transportation and logistics 

system will think about the calculation of costs or seek for the highest profits, but they may overlook 

the environmental impact that will follow. At present, the government began to place importance on 

the impact of road transport on the environment in order to prevent long-term problems and impacts 

on the local people such as the nervous system problem, the respiratory system problem and the 

circulatory system problem.  They studied the number of the journey of private cars and the journey 

for delivering goods via road transport and calculated the density of the traffic.  Then, they used the 

data from the fieldwork to estimate the amount of carbon dioxide emitted from the combustion of the 

engines. The estimation was summarized in the form of the levels that affect the people who live in 

those areas.  The conclusion of this research can be further developed for the government to set a 

policy that can be adjusted for goods transportation or giving assistance to the people who suffer the 

impact of goods delivery by road transport. 
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Literature Review 

From the study of the academic article and research related to the emission of carbon dioxide 

from road transport of N. Wong Chawalitkul [1] and research related to indicated the traffic volume 

and traffic conditions of W. Rattanawong [2], the estimation of carbon dioxide is divided into three 

models: Tier 1, using the standard emission factor of each fuel oil; Tier 2, setting the emission factor 

of their own fuel oil; and Tier 3, used in this research, is the estimation of the carbon emission 

according to the ASIF model. The ASIF sets 4 scores for calculation as follows: A-Activity, 

S-Structure, I-Intensity and F-Factor as displayed in Fig 1. 
 

 
 

When we estimate carbon emissions from road transport, the researcher further studied the 

impact on the health of the people inhabiting in those areas.  According to the article of C L 

Townsend [3] and DG Penney [4], in each breath of 5-8 liters, carbon dioxide binds hemoglobin in the 

red blood cell more vigorously than oxygen.  Cellular hypoxia from CO toxicity is caused by 

impedance of oxygen delivery.  CO reversibly binds hemoglobin, resulting in relative functional 

anemia.  Because it binds hemoglobin 230-270 times more avidly than oxygen, even small 

concentrations can result in significant levels of carboxyhemoglobin (HbCO). An ambient CO level of 

100 ppm produces an HbCO of 16%  at equilibration, which is enough to produce clinical symptoms. 
The level of 180 ppm of CO in blood will affect other systems and equally cause depression, anxiety, 

headache, and nausea. 
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Methodology 

This research began with the fieldwork to study and collect data on the main roads of the 

country such as the Asia Highway and the main roads of each region. Traffic data were divided into 

various kinds of vehicles such as motor cycle, sedan, four-wheel van/ pick up, public bus, six-wheel 

truck, 10-wheel truck, 18-wheel trailer and 22-wheel trailer.  Then, we used all kinds of vehicles for 

the calculation of PCU (Passenger Car Unit is a metric used in Transportation Engineering, to assess 

traffic-flow rate on a highway.  After converting them into PCU, the density of each area was 

calculated to set the road condition factors (RC).  Then the RC will be further used for calculating the 

amount of CO emissions. The collected data of all kinds of vehicles are calculated to find out the CO 

emissions of each kind of vehicle by using the factors of CO emissions of EPPO (Energy Policy and 

Planning Office) Ministry of Energy, Thailand. The result of the estimation of CO emissions will be 

calculated to gain the ratio of the emissions to the area space and the number of the population in 

order to calculate the level of risk of each area.  The population’s rate of respiration is set at 7 liters 

per breath (normally we consume 5-8 liters per breath) .  After having the conclusion, the data were 

displayed in the form of Carbon Emissions Map. 
 

Research Framework 
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Equation 
 

Total Emissions = Transport Demand (Passenger KM) X Energy Intensity [Liter per KM] X  

             CO2 Intensity [CO2 per KM] 

𝐸𝑚𝑗,𝑘(𝑡) =∑∑𝐹𝐶𝑘,𝑙,𝑚(𝑡) [∑𝐸𝐹𝑗,𝑘,𝑙,𝑚,𝑛

𝑛

𝑅𝑘,𝑙,𝑚,𝑛(𝑡)]

𝑚𝑙

 

Where 

j,k,l,m,n: Subscripts representing vehicle type, volume, sector, distance, fuel type and fuel/technology  

             combination; 

Em(t):   Emissions of vehicle type j from Volume k; 

FC:     Fuel consumption (km/liter) 
EF:     Emission factor specific to each fuel/technology, including the effects of post combustion  

              controls; 

R:        Road condition factor specific to angle of road and Volume Capacity Ratio 

 

Result 

Survey Results and Data Collection classified by road type, vehicle type and vehicle volume 

used on the road. When data from the survey and collected data as example. Therefore, the obtained 

data to calculate the carbon dioxide content. When the carbon dioxide is released into the street area. 
It then leads to the average value that residents in that area receive carbon dioxide. Calculated from 

the amount of carbon dioxide per population. The experiment was based on an average of 7 liters per 

breath (Normal breathing is around 5-8 liters). 

 
 

The results of the research found that in areas with heavy traffic and with a high slope, there is 

a lot of carbon dioxide emissions. However, this may have less health impact if the area in that area is 

less populated. As shown in Fig. 4. Demonstrate the level of health impact of the population living on 
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the transport route. (Based on the calculation of carbon dioxide emissions, Carbon level 1 measured 

below 30ppm or 30 mg/m3, Carbon level 2 between 31-60ppm or 60 mg/m3, Carbon level 3 between 

61-90ppm or 90 mg/m3, and Carbon level 4 measured over 91 ppm or over 90 mg/m3) 

 

Conclusion 

From the research results and the data collection it was found that the traffic- congested area and 

the steep area are the areas that emit a lot of pollution. However, the impact on the health of the people 

living in the precipitous area is less than the impact on those who live in the traffic-congested area. The 

reason for this that most steep areas are in provinces with a vast open space with less population 

density, so nature effectively absorbs carbon dioxide. When we consider the traffic-congested areas, 

most of them are community areas and economic zones, so the inhabitants are affected by the emission 

of carbon dioxide from road transport. Superficially, we will not see the impact of the pollution because 
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we think that we inhale the smoke only for a moment and it will soon disappear, but we cannot move 

from the present habitation to another, so we have to endure this living condition. 
Therefore, if we want to solve air pollution in the area that risks the emission of toxic carbon 

dioxide, the government and the private sector must cooperate in solving the problems as follows:   

Government  

• Should have a policy on protecting and developing a plan against the pollution from the delivery 

of goods by road transport 

• Should assist in healing the inhabitants of the area with a high amount of carbon dioxide 

• Should charge more tax on trucks that go through the areas that have a high amount of carbon 

dioxide so that truck users will use other routes that charge lower tax (Carbon Tax for Road 

Transport) 
• Should especially reduce tax for the agencies that help to lessen the emission of carbon dioxide in 

transportation  

• Should issue a law to help the people who suffer the long-term impact to prevent air pollution 

• Should provide special routes that can help to reduce the traffic density and avoid the precipitous 

areas 

Private Sector 

• Should improve transport vehicles to reduce carbon emissions 

• Should adjust transport routes to avoid traffic-congested routes and precipitous areas  

• Should set the back-hauling system to lessen the amount of carbon emissions 

• Should use the reduction of carbon emissions for the publicity of Green Logistics in order to 

create a good image of the organization and stimulate other entrepreneurs to make a development 

for carbon emissions reduction too. 
Health effects of medical advice: The Health and Safety Executive recommend a limit of 30 ppm, 

which can cause COHb levels to rise above 2.5% in less than one hour. 
 

Acknowledgements 

My sincere thanks to Assoc. Prof. Dr. Wanchai Rattanawong, Assist. Prof. Dr. Varin Vongmanee 

and Dr. Kulsurat Moungthong faculty members of the School of Engineering, the University of the 

Thai Chamber of Commerce for their advice throughout the research and to Assoc. Prof. Dr. Sirinush 

Sricharoenvej and Dr. Sani Baimai, department of Anatomy, faculty of Medicine Siriraj Hospital, 

Mahidol University for the information and advices concerning health safety effect of carbon 

emissions from road transportation. 
 

References 

[1] N. Wongchawalitkul, "Cities, Environment and Transport", Transport and Climate Change, The 

ASEAN-German Technical Cooperation Programme, The Office of Transport and Traffic 

Policy and planning 2016 

[2] W.  Rattanawong, N.  Suthikarnnarunai, and K.  Mounthong, “A Development of Logistics 

Infrastructure to Support Asean Economic Community”, Academics World, Paris, France, 2015 

[3] C L Townsend and R L Maynard, “Effects on health of prolonged exposure to low 

concentrations of carbon monoxide”, BMJ Journals, Vol. 59, Issue 10,  

[4] DG Penney, “Chronic carbon monoxide poisoning”, Carbon monoxide toxicity.  London:  CRC 

Press, pp.393–418, 2000. 


