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Private Consumption Index (PCl)

2023 2024
2023 - -
Q1 Q2 Q3 Q4 Q1 Feb  Mar
%Yoy 6.7 7.9 7.5 6.8 a.9 0.8 1.6 -0.6
%QoQsa, MoMsa - 28 1.6 0.1 03 -0.8 -0.2 -0.8

P = Preliminary data

Index sa (Q4-19 = 100)

120

100

80 1

60 T T T T T T

Jan-21 Jul-21 Jan-22 Jul-22 Jan-23 Jul-23 Jan-24
===Non-Durable =—=Semi-Durable =%=Durable -===Service =0=PCI

Note: PCI sommnauanimsiiefifndunstugszma fainmsldoraniniaadionieiied adilsii pa fsn
hdnnnsldsavenindaadinasiesfuazuanndumsléshevasindoufivanoluini seme distiasdounsulinanaenuulne

Private Investment Index (PID)

2023 2024
2023 =
Q1 Q2 Q3 Q4 Qt Feb  Mar"”

%Yoy -1.4 0.1 -0.4 -3.3 -2.0 0.2 0.8 -1.5
26QoQ sa,%MoM sa - 0.9 1.0 -1.4 -2.2 3.0 0.2 -1.4

P = Preliminary data

Index sa (Q4-19 =100)

120 Pll equipment (share 80%)

Mar 24
110
100 - ~
. \ AN
s .
U Pll construction (share 20%)
20 o
80 T T T T T T
Jan-21 Jul-21 Jan-22 Jul-22 Jan-23 Jul-23 Jan-24
Source: Bank of Thailand
yaAnIdseandudl
2023 2024
%YoY 2023
Q1 Q2 Q3 Q4 Q1 Feb Mar

yafn1sdioon -1.7 -38 -50 -20 46 -1.0 25 -10.2
yarnisdeaan (lisauwasdn) | -14 | -1.6  -51  -18 35 -0.6 00 6.2
%QoQsa, MoMsa 3.5 -0.2 13 -13 -04 -30 21

Note: A1UIMA1 BOP Basis

yaANTdaandudn (Classified by Products)
Index sa (Q4-20 = 100)

Consumer Confidence Index
Diffusion Index, sa
(Unchanged = 100)
100

Total

== Current

—&8—Next 6 months

Total tade 5 1 (2015-2019)
20 T T T T

T T T T T T
Jan-14 Jan-15 Jan-16 Jan-17 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24
Source: The Center for Economic and Business Forecasting, University of the Thai Chamber of Commerce

Business Sentiment Index G'humsamu
Diffusion Index

(Unchanged = 50)

0 - Mar 24
MNon-Manufacturing
Anadsda
2018 - 2019 R f
AV RV
) Manufacturing
50
45 T T T T T T
Jan-21 Jul-21 Jan-22 Jul-22 Jan-23 Jul-23 Jan-24
Note: AnafiBda9dl 2018 - 19 vaa BSI manu uas non-manu TndiABaiu
Source: Bank of Thailand
Manufacturing Production Index (MPI)
2023 2024
2023 P
Q1 Q2 Q3 Q@ Q1 Feb Mar
%YoY 3.8 -2.1 -1.9 =53 -2.9 -3.7 -2.8 -5.1
%QoQsa, MoMsa - 1.4 -1.8 0.6 -2.8 0.2 15 -2.4

Manufacturing Production Index

(Classifed by Products)
Index sa (Q4-20 = 100)

160 - 280 130 -
Petroleum (13.4)
150 B
140 oleum produc rrocfd,%,_m,:h 1?1 5)
(RHS) i ML
130 Automotive (13.0)
120 :I’:{\’\lt:l e!;l.\»f_‘l;l ) 70 4 IC & Semicond. (4.6)
Elec& Elec app (21.2)
110 Agri & Agro (20.5)
50 A
100 HDD (1.8)
90 T T T T T T o 30 T T T T T T
Jan-21  Jul-21 Jan-22  Jul-22  Jan-23  Jul-23  Jan-24 Jan-21 Jul-21 Jan-22  Jul-22 Jan-23 Jul-23  Jan-24

Note: AMu7mA1Y Custom Basis uaz dnavlu () Aednduyadrdeyadidoensi Tull 2023
Source: NSUARNING Waz 5UN.

Note: The new MPI series are adjusted by the OIE (coverage and base year at 2021).
#navlu () Ao %Relative weight Tull 2023
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TawanluUsswmaTlasua
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Q-0-Q YoY
Products
% %
Rebar 9 mm. -1.44%| -13.86%
e Deformed bar 16 mm. -2.50%| -15.42%
il HR sheet 2 mm. 4 ft 0.23%| -5.47%
=t CR sheet 1-1.8 mm. 1.53%| -16.61%

Umsoiu 51A1U5UaS 1.44% Q-0-Q. wag USuas 13.86% Y-o-Y.

UmMaAU 51A1UTUAY 2.50% Q-0-Q. way Usuad 15.42% Y-o-Y.
UmResu $1A1USUTY 0.23% Q-0-Q. ke U3UaT 5.47% Y-0-Y.
umsesi 31AUSUTY 1.53% Q-0-Q. uay USuas 16.61% Y-o-Y.

v a

v a

37,500
12,500
27,500 )
22,500 & .
17,500
12,500
7.500
2,500
Rebar 9 mm. Deformed bar 16 mm. HRC2Zmm. 4 it
e (31- 2023 2415 23,769 27933
e (122023 22,631 22,002 26,250
32023 21,523 20,875 25,050
4 200 21,164 20,620 26,346
e (1. 20024 20,859 20,105 26,806
<@ 1
saanvasnglutialasuna 1 U 2024
I3 1% I
> sewmandunay egiivssunas 20,859
< Yy v v P
> snudnidudedes agfiusyInnl 20,105
< | 1
> samanurusadeu agNUsEINn 26,406
< | < 1Al
> sanudnuiuseidu agusyinel 25,433
silanhidwdnuduluniinmedons fusan
200.00
180.00
160.00
140.00
120.00 .——__qm____
100.00
60.00
40,00
20000
Q1-2023 Q2-2023 Q3-2023
B=Hot-rolled Plate 100.47 116.08 108.7a
- ot -rolled Coil 121.86 108.46 105.84
wly (| -rolled Coil 120.20 113.22 107.50
== Stainiless steel (304, 2rmm., 2B) 61.30 £7.32 53.69

gilseddmdnuiuginiaedeny fusendidlasuia 1 U 2024

SAMNLHLL 887 108.51 U3UTU 3.0 % Q-0-Q. uaz U3l 8.0% Y-o-Y.

simndnusuIafeuriingiau ogil 106.78 UFUTu 0.4% Q-0-Q. WAy UFuas 12.4% Y-o-Y.
diiaindnushidndusiiodu ogil 111.98 USuTu 3.1% Q-0-Q. way USUA3 6.8% Y-o-Y.
fisnmdnunuiaiuliaiy egil 48.50 U3uas 4.2% Q-0-Q. way U3uas 20.8% Y-o-Y. /

= — Hot-rolled Plate 3.0% 8.0%
Hot-rolled Coil 0.4% -12.4%
Cold-rolled Coil 3.1% -6.8%
Q4-2023 Q12024 CR Stainless steel
105.35 108.51 (304’ me" ZB) _4.2% '20.8%
106.28 106.74
108.63 Hies Base Period - Jan 2007 = 100
50.67 48.54

Cost Freight Rate Price

= o < I3 v 1
N aondumanuavmiannawisUsendlne
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Q1 Q2 Q3 Q4
Import
2566 116,064 129,346 124,778 122,543
2567 116,176
Export
2566 66,202 62,131 70,019 67,618
2567 67,645

Tulasunadi 1 U 2567

n151L9 ﬁgammiﬁwﬁmgjﬁ 116,176 a1uu ™ tag
viaA3esinsnanisinumsiiyadinistiidiedit 10,064
Sruum vefdesas 6.9 Waieuiulasuanounti was
YeuSovay 2.2 Wesuiudiniertuvesdneu
funuaniaIesdnsgaainnssuiiyadinisindiegi
91,736 a1uum v818isesay 1.4 Weiflsuiulasuna
Aounth uaznasosay 5.8 WiaWeuiutiadeatuvedd
o luvazivunaaisafionadiyadinisunidiegd
14,376 &uum vadadeeay 5.9 Wesuiulnsuaneu
wih wazvafdesas 2.9 Waieuiutaieturediou
nMsdsaen Tyarinisdsesnagil 67,645 &ruum lne
vinalA3esdnsnansinunsilyadinisdsoonegi 10,207
Sruum veneidesar 10.0 Welsusulasuaneunti
wasvasaseuaz 0.9 Welsutudinierfuvesdneu
vinaAesinsgnamnssudiyarinisdseonagil 50,337
§1uun nefasesar 2.0 Weaflsuiulasunaneundi
Yeeidevaz 4.5 Weaifsuiudarnisatiuresdneuly
yaugfinuiaiaiesiionadyarinisdsesnagi 7,101
Sruum venefidevas 1.7 Weafeusulasunaneunti
wasnasseuas 7.9 ¥ Waileuiuthafisturedou
pan1sn ndesdnanavadinglulasunad vinganisdn
agjﬁ 48,531 a1UUM

\_

yarnmmhin lasndi 1 2566 - Yasinil 1 2567

— YA
iy
- /\ — arinamngss (Fam
Machinery)
N farranaasding (ndustiz
Machiney)

ARSI (Industiz
Machine Toal)

0366 0486 Q167

yaAtAtsdeaan Yasunii 1 2566 - Yesnait 12567

800 — AR

— ighasdhanansiaes (Fam

\/¥ Machinery)

60,000 ekavdrsnagadnnssy (ndusiral
Machinen)

— idhanlanaaaainss (ndustial
Mactine To)
34000

20,000

_

Q166 Q66 0366 (466 Q167
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a Y 1 1Y
NURANIIATBEYN 143 a7UuUMm

ADUNT BaTUARISa8ay 0.9 WaguiutInAglINuYesl

feu dmsudumidyarnisdeenasdn taud unsnines | \/\/

wazduUsENeY YarNsdseenagi 4,596 duum
nan13A1 13eIdnInanisinvasvasinelulasuiad

— WA

= A RS (Agricultural
Machine)
whaadessrutadad (Lvestock

Maching)

/ AM Q1 Q2 Q3 Q4
Import
2566 10,809 11,929 11,216 9,845
2567 10,064
Export
2566 10,303 8,177 9,996 9,281
2567 10,207
, o ~ o = ~ wi iR WA S s (Farm Machinery) Tasinail 1 2566 - Tasnail 1
yafN1sAATasInsnanIsinenslulasuian 1 Y 2567 o o
nsiadn te3esdnsnanisineas fyadinisiudiedd f’/fﬁib‘:i\\t__'ﬂ
10,064 v vE18dsoay 2.2 Weliisuiulasuna . S—
foumii uazvasiesas 6.9 Welisuiutiafeiuvesd
fou dmsududdifiyadinisindigaan laun tades
Uge¥nun uagduUszneu gadnisiudn egil 5,783
auum
n13da0en 1A3esdnsnansinums flyarinisdsoenagi - I

1 0’207 é’ﬁlutuf]‘v‘ UYgY¢g éffg %’a HIGHS 1 O O Lﬁa Lﬂ gy ﬁulmiuq a yushwrndsaamadasimnun e (Farm Machinery) Tesunaii 1 3566 - Tesundil 1

2567

— R

— eartrey

sl {Livesiock

\

SRS (Agrioulunl

1 : AudteyaliadngnamnIsuiAIesInsng
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/

M Q1 Q2
Import
2566 90,454 103,768
2567 91,736
Export
2566 48,187 46,890
2567 50,337

yaAnsAnasesinsgnamnssululasunai 1Y 2567
st 1edesdnsnagaaimnssy fyamnisiidiegi
91,736 41U nafiosar 5.8 Weasuiulasunaneu
i uazvenefifesay 1.4 Welllsuiutiafeiiuvesd
riou dwdudufiidyadnsiidngega leun idesiaty
loviu wazduuszneu (e3esinsiililugnaivnssuinly)
yarnsiinegil 18,388 dmuum

n1sdeoan In3esdnsnagaamngsy Slyarinisdseenagi
50,337 1uUW nafdesar 2.0 Weasuiulasunaney
i uazvenefifesay 4.5 Welflsuiutiafeiiuvesd
riow dmsvdudniifiyarinisdseengsan loud ta3esdng
Uy (1n3esdnsgnavinssuieadny) yarnsdseoneg
71 8,460 & m

gan1sén tadesdnsgnaivnsuveslnelulasuiai
YIAgaNsFRETl 41,399 duum

100,000

3 @00

20000

10,000

yemmmindiafasinsnngaannsm (Industrial Machinery) 1asnast 1 2566 -

s —

yasnsasaamatadinsnaganineed (Industrial Machinery) Yasunail 1 2566 -

\

— e

— ifartmandmarmssada

— ilarimagmammmnaiti

— st

— itertmgndmasmamadonanain

— iladmawmmn b w
Sekmalod

— armanamemplawy

— iafor R R TN AT R

— ilarmanamminiang

— whainpammmastamd

— it Tannem wimaatie

— torsmfidlugna it

—

— iarimamammmmyadun

— wfarinsapaninmmuniaath

— lﬂnaﬁnlnll‘-ﬂmﬂl:ﬁ'}!u‘s

— atmamimmmmadeninain

— alarinmeamneiruas
duknwrsndnd

— tadmaRtmanTutpa g
— wlarmara
— whadnmapamnsmdmg

— wdastranamaranatoni
— wiaedmanSammm wlawia Tz
— akavanaiifluaaamnesuatiy

1 : AudteyaliadngnamnIsuiAIesInsng
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2566
2567

2566
2567

yarn1sdaiasiionalulnsanad 19 2567
n15ULN Lﬂ%iaaﬁaﬂaﬁgaﬁ’]msﬁwﬁw WJu 14,376
&ruum vasdewaz 5.9 Weflsuiulasinaneunti
wasvasseray 2.9 Waflsutudiaisaturesdneu
dwivauiidyamnsiitngegn 1éun fuuuuvde
uity Tave 879 uazwanadn yarn1sdnegi 3,520
AUV M

n13danen iedesilonaiiyadinisdioenagil 7,101
Sruum veneiafevay 1.7 Wefsusulasunaneu
Wi wazuafSosas 7.9 daieuiutiaientuvesd
rou dwmsuaudiifyadinisdeengga loun fiv
LUUNABLAD LNy 819 Lagwaldmn ag’ﬁ 1,626
AUV

fansén insesdionavedinelulasinatl 1aganisén
o8l 7,275 duum

nendmnssuiaSaviionalng Inswan 1 U 2567

14,376

Q2 Q3 Q4
Import
14,801 13,648 15,748 15,282
Export
7,712 7,064 7,140 6,979

7,101

yasmshinatastanagamunssy (Industrial Machine Tool) tasuiad 1 2566 -
Tasndii 1 2567
17,500

15,000
~
12500 \«/ﬁ E—

% 10,000

— TN
— waaailan (Maching Tooly
— il (Hand Tool)

T 7500

5,000
2500
I
]
Q166 25 [F51: 21 Q16/
yasnsasaaniaizedanaganinss (Industrial Machine Toof) laswiail 1 2566
Yearwii 1 2567
6000 — A
\_/____________ — Lafaudlana (Machine ool

— wwdaatila [Hana Tooi)

5000 \_,1

2100

Q166 Q266 Q366 Q465 Q167
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11




Inassmsilasumsadnasumsasmulnsan 1 U 2567

/

nsdaasunsamulugaamnssueTasinsnalnelasuan 1 U 2567 31uau 41 1Asans

\

- e nnalAsenIg/ o . - Hoyund/ A
GRIAY UIwn da HANAMI/UTZANNANS \ IUBYUA
FgaUNANFD N1333UNU
1sanad Wuliseumunea 4 e e e
. . HARNLATOIINTONL WA
Tnswmeadu walulad - s
. o (3.nsrUATATRYSEN) JURDUBBNLUUTZUY
(Uszwmelne) $1ia , i
129/29-30 iy 3 AIUAY nansUsEINALEInY
READY WELL 3 ] .. R v .
1 f.39930 nsUfURNUMEaNeINg Tewiu W5ulA9N1T AT 1/2567
ENVIRONMENTAL o , L
a.35lae 109 HaYNITYoULI Tuduns 8 unsnau 2567
PROTECTION TECHNOLOGY )} e e
A NITTUATATOYTE \A3RIINITOMlUITRTINGALO T
(THAILAND) COMPANY
(3.1.1.2)
LIMITED
(.azBuns) 149 ny 5
daviwes (Wszmelne) 91in D.UNU-ATIA NLL36 HARQNNEIL A NTY nansUsTYLAnYYhaL
2 BOTTCHER (THAILAND) RVARGHGE] QAAMNTTUNTANA Ine wesuil | fi9rsanlasinns Asadl 1/2567
COMPANY LIMITED 2.u19Ugn4 (3.1.2) Fudunsi 8 unsey 2567
2.2%BUNT
qull W33y Budavi (Ing a
o oo (3.U513uY3) 119/32
Laue) 3709 , e 3
ny 2 NARWLANARAZNS NaNFUTEYUAMEYINAU
JUNMO PRECISION , L . R v
3 §.IUDIVBULA FOULTUUURNATNERLD Ju f915aunlAsINIg ASIN 1/2567
INDUSTRY Y v, - . o o ed
0.0 waEFUAIUMITNN (3.1.2) TuUIUNSN 8 unsAw 2567
(THAILAND) COMPANY -
29803
LIMITED
(.9ay3) 123
Tsussu 91iim Funaeda T Tu 28 a4 HANTTUTEYUAMLOUNTIUNNT
ol HANLATOIINTRAANUNTTH - - v
4 ROBATHERM COMPANY 0.3nMA55En 519 wasull | Wenswlasens ASaN 1/2566
3.1.2 o
LIMITED WYITDUNG LURNINT Tudnnsi 9 unsnau 2567
NFANN
Unsanes dudiilu (ne wAnTudLdmIuASesdng
Y (2.93899) 1265 A . . e .
waus) 311in MfiALNENEs HERSn . HANMTUTEYUAMLOUNTIUNNT
A.NTEIU 9 o . | endgewdn | _ g o
5 PARKER HANNIFIN ) Tany uassdndneinanadn |~ _ | W9nsanlasenng asedl 1/2566
WYRABUINTG o Asalus Yo
(THAILAND) COMPANY d1sugnEInnIIn (3.1.5.2 IUDIANTN 9 UNTIAU 2567
URAIUTAIT NTUNN
LIMITED /5.4.115/6.4.1)

o

/

31

drinauANLNITUNTALEIUNNTAMNU
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nsdaasun1samulugaamnssuiaiasdnnalnglasanai 1 U 2567 31uqu 41 Tasens (se)

\

JK (THAI) DIAMOND TOOLS
COMPANY LIMITED

MY 6 AUTULINT

2.UaNuAs 3.55894

gunsaldmIuesesdnsh

NanLeY (3.1.2)

- o nnalAsenIg/ o . - deyd/ A
R UsEN . wanaue/Assinnnans| oYl
A0UNFNND N133UNU
nangnanglnindmsu
P PIUNIUE  LURUN Lag
wonud lof il Ul e , o
ot e e (.13pslu) 116 N3FOUUTIULUNUN NNER .
Wessa 41 , o o ng HANISUTEYUALLIN LRI
ny 3 n.uie w3 gunsaiduda RFID TAG - 5
6 ADVANCED ID ASIA - 09838 1A5anTs A3si 2/2567
0.08azLA gunsallvsauuAY LA - Ve ed
ENGINEERING COMPANY - : LUBIUU IUIUNIN 15 UNTIAU 2567
Tesln Wire Harness
LIMITED
(3.1.2/3.5.17/4.253 /
4.2.10 /4.2.11.4)
wARsTUUSRILAE
.. . FUADUNITODNUUUIZUU
Il U3ad walulad (.a4m5UIIN13) 206/6 e
o , Snlulif uazssuUAmUAY L
(Uszwrlng) $170 7y 2 e NAN1TUTEYNAMEINUNITAN
. - nsUfURnumeaNeng L. 5
7 | FINE BRIDGE TECHNOLOGY KR P RTANG , AR 1A5aN"5 R3S 2/2567
o 109 NSTOULTY TLUY e x
(THAILAND) COMPANY .unsnw b o139 A TuduNsa 15 unsaw 2567
SnlulRnnGnes uay
LIMITED 2.aynIvnig o
guUNTalIuEn
(3.1.1.1)
g1 a@ms walulad (lne W
e (2.Us13uy3) 888 ..
waud) 911in L 4. HANTUSY LA UNAN TN
ny 8 f.UBVBY HARLATRITNTRNAINNTTY - o
8 | HAN STAR TECHNOLOGY . ne Fu 1A33"T ASaT 2/2567
2.nJuniys (3.1.2) v e ed
(THAILAND) COMPANY - - JUIUNIN 15 unsIAU 2567
2.UUY3
LIMITED
Weuds wmalulad (Useine
ng) 31in (.vay3) 127/19 HANTUTYYUAMEYINIURANTN
9 | JIANTHING TECHNOLOGY vy 3 a.duds wangunInidudn (3.1.2) | lne Ju Tassnns asedi 3/2567
(THAILAND) COMPANY 8.0 mUs 2.9043 Fudunsil 22 unsau 2567
LIMITED
e (ne) laveud yad nangUnsaldmsy .
. o (3.53884) 7/308-312 i . , HANTUSTYLAME I UNAN TN
10 1A3099NT uazYoUULY -
10

1A59n13 ASalt 3/2567

SuSumsdl 22 uns1ew 2567

o

/

31
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nsdaasun1samulugaamnssuiaiasdnnalnglasanai 1 U 2567 31uqu 41 Tasens (se)

_ e nnslasanis/ - o . - deyd/ v e
10U UTEN e NAANUIN/UITANAINTT , ayd
g01UNFNND N133UNU
(.83n35U51n13) 810 Ny
wlanata dudavs 91dn | 4 deugeavnisu-uiey | wasBudmwanaindmiu \ HaNsUsTYLAMEI Ui TN
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/Article Title Analysis of the Overhead Crane Energy Consumption Using Different Container Loading\
Strategies in Urban Logistics Hubs

Author Faculty of Transport, Warsaw University of Technology, 00-661 Warsaw, Poland
Faculty of Technology and Education, Koszalin University of Technology, 75-453 Koszalin,
Poland

Year 2024

Abstract This study addresses the critical gap in the literature regarding the energy efficiency of

intermodal terminals in smart cities, mainly focusing on crane operations during train loading processes.
Novelty’s contribution lies in developing a comprehensive simulation model in FlexSim, where quantitative
analysis of crane energy consumption, factoring in container location in the storage yard, rehandling
operations, and crane movement strategies were performed. Moreover, the analysis of hoist, trolley, and
gantry movements was performed to evaluate their impact on overall container loading process energy
efficiency. The findings reveal that the choice of train loading method significantly influences crane energy
consumption, thereby affecting the operational costs, environmental footprint, and energy efficiency of the
logistics hub in the form of an intermodal terminal. This research provides a methodology for assessing and
enhancing the energy efficiency of intermodal terminals and highlights the broader implications for smart
city sustainability goals, including reduced greenhouse gas emissions, lower operating costs, and improved
transportation infrastructure. The outcomes of this research can possibly support smart city planners and
logistics managers in making informed decisions to optimise intermodal terminal operations, contributing to

urban areas’ sustainable development and economic resilience.

Source https://doi.org/10.3390/en17050985
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