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A study on the long-term costs of electric vehicles in terms of maintenance, 

battery replacement, and energy savings compared to  

gasoline-powered vehicles. 
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Abstract 

Electric vehicles (EVs) have gained significant attention as environmentally friendly 

transportation options, playing a key role in reducing greenhouse gas emissions in the 

transportation sector. This research focuses on analyzing and comparing the long-term costs 

of EVs with internal combustion engine vehicles (ICEVs) across three main dimensions: (1) 

maintenance costs, (2) battery replacement costs, and (3) energy savings. The study found 

that EVs incur lower maintenance costs due to simpler systems, such as the absence of 

internal combustion engines and exhaust systems. Additionally, the use of regenerative braking 

systems reduces brake pad wear compared to ICEVs. Regarding battery replacement costs, 

while these remain a significant factor, advancements in technology4such as the decreasing 

cost of lithium-ion batteries and the development of solid-state batteries4are expected to 

extend battery life and reduce replacement costs in the future. In terms of energy efficiency, 

EVs outperform ICEVs by converting over 90% of battery energy into propulsion, compared to 

only 25330% for ICEVs due to energy losses from heat and friction. Furthermore, energy costs 

for EVs are lower, averaging 0.7531.00 THB per kilometer, compared to 2.533.0 THB per 

kilometer for ICEVs. The use of renewable energy sources, such as solar or wind power, further 

reduces operational costs and enhances environmental benefits. The study also identified 

limitations, such as the higher initial purchase price of EVs and the insufficient infrastructure, 

particularly charging stations. However, government support, including tax reductions, 

subsidies, and infrastructure development, could accelerate the broader adoption of EVs. 
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�@#/B�?"%CQ!FN�N%O%�@#0D�1@!O%#F%#>">"@/�อ�"@%"%!์R��้@Q% 3  O@%ห%?� R OO�N (1) !O%#F%�@#
&A#F�#?�1@ (2) !O%#F%�@#N'%CP"%O&!N!อ#CP O%> (3) �@#'#>ห"? �%?��@% P "N'#C"&N#C"&�?&"@%
"%!์#CPQ�O%QA!?%N�EQอN�%B� N�EPอ/BNค#@>ห์ค/@!คFO!คN@O%>0?�" @��อ�"@%"%!์R��้@Q%#>">"@/ 

2. �อ&N�! O@%!?/O'# 

• !?/O'#!O%:  
o '#>N #�อ�"@%"%!์ ("@%"%!์R��้@ O%>"@%"%!์#CPQ�O%QA!?%N�EQอN�%B�) 

• !?/O'#!@!:  
o !O%#F%�@#&A#F�#?�1@ 

o !O%#F%�@#N'%CP"%O&!N!อ#CP 
o '#>2B#$B @��@#'#>ห"? �%?��@% (คB N'็%!O%#F%�%?��@%!Nอ#>">#@�) 

• !?/O'#ค/&คF!:  
o อ@"F�@#Q�O�@%�อ�"@%"%!์ 

o %?�1�>�@#Q�O�@% (#>">#@�N�%CP"!Nอ'ีO%>2 @�O/ %Oอ!�@#�?&�CP) 
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5. /B$C AN%B%�@#/B�?"     
1. '#>ช@�#Oล>�ลFN!!?/อ"N@�  

'#>�@�#: (GOQ�O"@%"%!์R��้@O%>"@%"%!์#CPQ�O%QA!?%N�EQอN�%B�#CP!C'#>2&�@#�์�@#Q�O�@%อ"N@�%Oอ" 3 'ี 

�%FN!!?/อ"N@�: �%FN!!?/อ"N@�#CPN%Eอ�O&&N�@>�� (Purposive Sampling) '#>�อ& O/"  

▪ (GOQ�O"@%"%!์R��้@ 50 #@" 

▪ (GOQ�O"@%"%!์#CPQ�O%QA!?%N�EQอN�%B� 50 #@" 

o (GOQหO�Oอ!G%2Aค?ญ N�N% (GON�CP"/�@ญ O@%"@%"%!์R��้@ 5 ค% 

2. Nค#ENอ�!Eอ#CNOชOO%�@#/B�?"Oล>�@#!#/�2อ&คF� @��อ�Nค#ENอ�!Eอ 

• Nค#EPอ�!Eอ/B�?": 
o O&&2อ&"@! (Questionnaire) '#>�อ& O/" 3 2N/%  

▪ 2N/%#CP 1: �Oอ!G%#?P/R'�อ�(GO!อ&O&&2อ&"@! (อ@"F, '#>N #�อ�"@%"%!์, 

%?�1�>�@#Q�O�@%) 
▪ 2N/%#CP 2: �Oอ!G%!O%#F%�@#&A#F�#?�1@O%>�@#N'%CP"%O&!N!อ#CP 
▪ 2N/%#CP 3: �Oอ!G%�@#Q�O�%?��@%O%>�@#'#>ห"? �%?��@% 

o O&&2?! @1�์�DP�Pค#�2#O@� (Semi-Structured Interview) 2Aห#?&(GON�CP"/�@ญ 

• �@#!#/�2อ&คF� @��อ�Nค#EPอ�!Eอ: 
o �@#!#/�2อ&ค/@!N#CP"�!#�N�B�N%EQอห@ (Content Validity) P "(GON�CP"/�@ญ 3 ค% 

o �@## %อ�Q�O (Pilot Testing) �?&(GOQ�O"@%"%!์�%FN!"Nอ" 10 ค% N�EPอ!#/�2อ&ค/@!N�EPอ!?P% 
(Reliability) P "Q�OคN@2?!'#>2B#$B์ Cronbach’s Alpha O%>!Oอ�R OคN@!@��/N@ 0.7 

3. �@#/BNค#@>ห์�Oอ!Gล 

• �Oอ!G%N�B�'#B!@� (Quantitative Data): 

o /BNค#@>ห์ O/"2"B!BN�B��##�%@ (Descriptive Statistics) N�N% คN@N�%CP" (Mean), 2N/%
N&CP"�N&%!@!#�@% (Standard Deviation) 

o /BNค#@>ห์ค/@!O!�!N@�#>ห/N@�!O%#F%�อ�"@%"%!์R��้@O%>"@%"%!์Q�O%QA!?%P "Q�O2"B!B
# 2อ& t-test 

• �Oอ!G%N�B�คF� @� (Qualitative Data): 

o /BNค#@>ห์N%EQอห@ (Content Analysis) P "�? �%FN!�Oอ!G%�@��@#2?! @1�์(GON�CP"/�@ญ O%>
N'#C"&N#C"&�?&�Oอ!G%N�B�'#B!@�N�EPอ2%?&2%F%(%�@#/B�?" 
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6. (ล�@#/B�?" 

• ค/@!"CPQ%�@#�Nอ!&A#F�:"@%"%!์R��้@!Oอ��@#�@#�Nอ!&A#F�#CP%Oอ"�/N@"@%"%!์N�EQอN�%B� N%EPอ��@�
R!N!C�BQ%2N/%#CP!Oอ�Q�O%QA!?%ห%Nอ%EP% N�N% Nค#EPอ�"%!์O%>N�C"#์ !?/อ"N@�N�N% "@%"%!์R��้@�>N%O%�@#
!#/�2อ&O&!N!อ#CPO%>#>&&R��้@N'็%ห%?� 

• คN@�BQ%2N/%:�BQ%2N/%�อ�"@%"%!์R��้@!Cอ@"F�@#Q�O�@%%@%�/N@ N�N% #>&&N&#�#CPQ�O regenerative 

braking �DP�% �@#2D�ห#อ�อ�(O@N&#� Q%��>#CP"@%"%!์N�EQอN�%B�!C�BQ%2N/%#CP!Oอ�N'%CP"%&Nอ" N�N% 
ห?/N#C"%O%>2@"�@%�?& 

• คN@O#��@%:O!OคN@�Nอ!�อ�"@%"%!์R��้@อ@�2G��/N@!Nอค#?Q�N%EPอ��@�ค/@!�?&�Oอ%#@�N#คP%P%"C O!N
�A%/%ค#?Q�#CP!Oอ��Nอ!&A#F�Q%#>">"@/%Oอ"�/N@อ"N@�!C%?"2Aค?ญ 

• อ@"F�@#Q�O�@%�อ�O&!N!อ#CP:O&!N!อ#CP%BN$C"!Rอออ%2N/%QหญN!Cอ@"F�@#Q�O�@%N�%CP" 8-12 'ี �DQ%อ"GN 
�?&'ั��?"�@#Q�O�@% N�N% �A%/%#อ&�@#�@#์�O%>�@##?�1@อF�ห G!BQ%2 @/>O/ %Oอ! �@#�?�%@
�อ�O&!N!อ#CP solid-state �>�N/"N�BP!อ@"F�@#Q�O�@%Q%อ%@ค! 

• !O%#F%�@#N'%CP"%O&!N!อ#CP #@ค@�อ�O&!N!อ#CP% %�Q%�N/�ห%@"'ี#CP(N@%!@ �@�'#>!@� $1,000 
!Nอ kWh Q%'ี 2010 Nห%EอN�C"� $150 !Nอ kWh Q%'ี 2023 ค@ /N@#@ค@�>% %�อC�N!EPอN#คP%P%"C 
solid-state battery N�O@2GN!%@  

• ค/@!คFO!คN@Q%�@#N'%CP"%O&!N!อ#CP O!O!O%#F%�@#N'%CP"%O&!N!อ#CPQ%'ั��F&?%"?�ค�2G� O!Nห@�
N'#C"&N#C"&�?&คN@Q�O�N@"N�EQอN�%B�Q%"@%"%!์%QA!?% !O%#F%#/!"?�คFO!คN@�/N@Q%#>">"@/ P "N��@>
Q%�#�C#CP(GOQ�O�@%!C#>">#@�N�%CP"2G�!Nอ'ี 

• '#>2B#$B @��@#Q�O�%?��@% "@%"%!์R��้@2@!@#"O'%��%?��@%�@�O&!N!อ#CPR'2GN�@#�?&Nค%EPอ%R O
!@��/N@ 90% Q%��>#CP"@%"%!์%QA!?%O'%��%?��@%N�C"� 25-30% N%EPอ��@��@#2GญN2C"Q%#G'O&&
ค/@!#Oอ%O%>O#�N2C" #@% 

• !O%#F%�%?��@% คN@Q�O�N@"�%?��@%R��้@2Aห#?&�@#�@#์�อ"GN#CP'#>!@� "@%"%!์R��้@Q�O�%?��@%
R��้@'#>!@� 0.75-1.00 &@#!Nอ�BP%N!!# �DP�!PA�/N@%QA!?%#CPQ�O!O%#F%N�%CP" 2.5-3 &@#!Nอ�BP%N!!# 
#AQหO"@%"%!์R��้@'#>ห"? �/N@อ"N@�!C%?"2Aค?ญ 

• (%�#>#&�@��@#Q�O�%?��@%ห!F%N/C"%:ห@�'#>N#0Q�O�%?��@%ห!F%N/C"% N�N% �%?��@%O2�อ@#B!"์
ห#Eอ%! "@%"%!์R��้@�>"BP�คFO!คN@!@��DQ% O%>�N/"% �@#'%Nอ"�P@�ค@#์&อ%R ออ�R� ์ 

• �@#คE%#F% "@%"%!์R��้@2@!@#"คE%#F%R O @"Q% 6-8 'ี (N@%�@#'#>ห"? !O%#F%�%?��@% O%>"@%
"%!์N�EQอN�%B��>!C!O%#F%#/!2G��/N@!@�Q%�N/� 10 'ี 
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"@%"%!์R��้@O2 �QหONหO%"D�ค/@!คFO!คN@Q%#>">"@/ P "N��@>Q% O@%�@#'#>ห"? �%?��@%O%>�@#% 
!O%#F%�@#&A#F�#?�1@ !O%#F%�@#N'%CP"%O&!N!อ#CP"?�N'็%'ั��?"2Aค?ญ#CPค/#�B�@#�@ O!NO%/P%O!�@#�?�%@
N#คP%P%"CO&!N!อ#CP�N/"% (%�#>#&%CQQ%อ%@ค! �@#(%?� ?%%P"&@"�@� @ค#?�O%>�@#'#?&'#F�Pค#�2#O@�
�EQ%�@%N'็%2BP�2Aค?ญ!Nอ�@#"อ!#?&O%>�@#Q�O�@%"@%"%!์R��้@อ"N@�"?P�"E% 

 

7. 2#F'(ลOล>อ B'#@"(ล�@#/B�?" 

�@#/B�?"%CQQหO�Oอ!G%N�B�%D�N�CP"/�?&!O%#F%#>">"@/�อ�"@%"%!์R��้@N!EPอN'#C"&N#C"&�?&"@%"%!์Q�O
%QA!?%N�EQอN�%B� P "ค#อ&ค%F!Q% 3  O@%ห%?�  ?�%CQ 
1. !O%#F%�@#&A#F�#?�1@ 

• !O%#F%#CP% %�: "@%"%!์R��้@'#>�อ& O/"#>&&#CP�?&�Oอ%%Oอ"�/N@ N�N% R!N!CNค#EPอ�"%!์2?% @'
 @"Q% #AQหOR!N!Cค/@!�AN'็%Q%�@#N'%CP"%"N@"%QA!?%Nค#EPอ�ห#Eอ&A#F�#?�1@#>&&RอN2C" 

• !?/อ"N@�'ัญห@�@#�Nอ!O�!: ค/@!N2C"ห@"#CP�&&Nอ"Q%"@%"%!์R��้@N�CP"/�Oอ��?&#>&&�อ�!์O/#์
ห#EออF'�#�์R��้@ O!NคN@Q�O�N@"Q%�@#�Nอ!O�!Nห%N@%CQ!PA�/N@#>&&Nค#EPอ�"%!์�อ�"@%"%!์Q�O%QA!?% 

• (%�#>#&!Nอ(GOQ�O: �@#% !O%#F%�@#&A#F�#?�1@%CQ�N/"N�BP!O#��G�Q�QหO(GO&#BP คN'%CP"%R'Q�O"@%"%!์
R��้@ 

2. !O%#F%�@#N'%CP"%O&!N!อ#CP 
• อ@"F�@#Q�O�@%O&!N!อ#CP: (%/B�?"#>&F/N@O&!N!อ#CP�อ�"@%"%!์R��้@!Cอ@"F�@#Q�O�@%N�%CP" 8-15 'ี 

�DQ%อ"GN�?&%?�1�>�@#Q�O�@% N�N% �@#�@#์�O%>2 @�อ@�@0 

• !O%#F%#CPN�CP"/�Oอ�: O!O/N@!O%#F%�@#N'%CP"%O&!N!อ#CP�>"?�ค�2G� ('#>!@� 20% �อ�#@ค@"@%"%!์) 
O!NO%/P%O!#@ค@�อ�O&!N!อ#CP% %�N#EPอ" N �@�ค/@!�O@/ห%O@�อ�N#คP%P%"C N�N% �@#(%B!
O&!N!อ#CP%BN$C"!Rอออ%'#>2B#$B @�2G� 

• ค/@!คFO!คN@Q%#>">"@/: (GO&#BP ค2N/%QหญN"?�!อ�/N@�@#N'%CP"%O&!N!อ#CPN'็%คN@Q�O�N@"#CP"อ!#?&R O
N!EPอN#C"&�?&�@#% !O%#F%อEP% N 

3. �@#'#>ห"? �%?��@% 

• คN@Q�O�N@" O@%�%?��@%: "@%"%!์R��้@Q�O�%?��@%R��้@'#>!@� 0.75-1.00 &@#!Nอ�BP%N!!# �DP�!PA
�/N@%QA!?%#CPQ�O!O%#F%N�%CP" 2.5-3 &@#!Nอ�BP%N!!# 

• !?/อ"N@��#�C0D�1@: (GOQ�O"@%"%!์R��้@Q%N�!N!Eอ�#@"�@%/N@คN@Q�O�N@" O@%�%?��@%% %�"D� 60% 

N!EPอN#C"&�?&"@%"%!์Q�O%QA!?%N�EQอN�%B� 
• �@#Q�O�%?��@%ห!F%N/C"%: ห@�(GOQ�O!B !?Q�#>&&�%?��@%ห!F%N/C"% N�N% P�%@#์#G�#Oอ' �>�N/"% 

คN@Q�O�N@"N�BP!N!B!อ"N@�!@� 
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�OอคO%�&N�BP!N!B! 

1. �Oอ�A�? Q%�@#'#?&Q�O"@%"%!์R��้@: O!O�>!C'#>P"�%์Q%#>">"@/ O!N�@#�@ Oค%%Pค#�2#O@�
�EQ%�@% N�N% 2"@%C�@#์�R��้@ O%>#@ค@�EQอN#BP!!O%#CP2G� "?�N'็%'ั��?"#CP�? �/@��@#Q�O�@% 

2. �@#2%?&2%F%�@� @ค#?�: �@#%  @1C �@#2%?&2%F%N�B%อF ห%F% O%>�@#2#O@�Pค#�2#O@��EQ%�@%#CP
N�C"��อ�>�N/"N�BP!�@#"อ!#?&"@%"%!์R��้@Q%/��/O@� 

3. ค/@!!#>ห%?��อ�(GO&#BP ค: (GO&#BP ค"?��@ �Oอ!G%N�CP"/�?&!O%#F%#>">"@/O%>�Oอ C�อ�"@%"%!์
R��้@ �D��AN'็%!Oอ�!C�@#QหO�Oอ!G%#CP"G�!Oอ�O%>N�O@"D��N@" 

 

8. �OอN2%อO%>�@#/B�?"       
 1. N#คP%P%"CO&!N!อ#CP �@#�?�%@O&!N!อ#CP solid-state O%>N#คP%P%"C recycling �>�N/"N�BP!
ค/@!คFO!คN@O%>% (%�#>#&!Nอ2BP�O/ %Oอ!Q%อ%@ค! 

 2. Pค#�2#O@��EQ%�@%�@#�@#์�R� ค/@!�#Oอ!�อ�2"@%C�@#์�N'็%'ั��?"2Aค?ญQ%N#EPอ��@#Q�O�@%"@%
"%!์R��้@Q%/��/O@� 
 3. %P"&@"2%?&2%F% �@#2%?&2%F%�@�#?�&@% N�N% �@#QหON�B%อF ห%F%ห#Eอ�@#%  @1C �>�N/"% 
!O%#F%N#BP!!O%�อ�"@%"%!์R��้@O%>N�BP!ค/@!คFO!คN@Q%#>">"@/ 
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