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ABSTRACT:

Research on freight demand modeling in Taiwan remains limited, as existing transportation planning practices have
historically centered on passenger transport. However, as freight transport patterns evolve, their impact on road traffic has
intensified, rendering the traditional simplified growth rate method inadequate for capturing domestic freight trends. This
limitation hampers the ability to address freight-related transportation challenges and formulate effective policy strategies.

A literature review reveals that the enhancement of freight demand models is constrained by challenges such as
difficulties in data collection, inconsistencies in data formats, and methodological complexities. In 2022, the Institute of
Transportation, under the Ministry of Transportation and Communications, conducted a study on freight demand modeling
frameworks and analytical methodologies. Given the vast diversity of freight commodities, a phased approach is
recommended, starting with short-term, medium-term, and long-term data collection, followed by model development and
analysis. This study re-evaluates Taiwan’s key freight commodity categories to analyze their characteristics, identify data
sources, and assess data gaps. A structured methodology is proposed to address these data deficiencies, refining the
analytical framework and methodologies used in freight demand modeling for transportation planning. The proposed freight
demand model framework comprises two core modules: (1) the Freight Volume Forecasting Module, which estimates total
freight flows for imports, exports, and domestic transport, and (2) the Freight Transport Demand Forecasting Module, which
employs a four-step commodity-based modeling approach to analyze freight distribution, mode choice, and traffic
assignment. This integrated framework ensures that freight demand forecasting more accurately reflects the real-world
dynamics of freight transport. To validate the proposed framework, an empirical case study is conducted using Category 10
commodities from the Bureau of Foreign Trade, Ministry of Economic Affairs (e.g. pulp and recycled paper). The feasibility
and applicability of the proposed model are assessed, and recommendations for future research directions are provided to
support the establishment of a comprehensive freight transportation planning framework in Taiwan.
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Table 1-1. FAFS Base Year Data Composition
Total Weight Percent of | Total Value | Percent of
s o e (Million Tons) | Weight (%) | (Billion$) | Value (%)
CFS (domestic) 11.886 60.28 13.444 71.21
| Farm-based 1.217 6.17 377 2.00
Fishery 5 0.03 5 0.03
Logging 447 2.27 7 0.04
Crude Petroleum (domestic) 508 2.57 162 0.86
Crude Petroleum (foreign trade) 502 2.54 161 0.86
Natural Gas (domestic) 2,011 10.20 371 1.96
Natural Gas (foreign trade) 141 0.71 19 0.10
MSW 381 1.93 0 0
C&D 569 2.88 B 0.02
HH&B 58 0.29 276 1.46
Retail 357 1.81 281 1.49
Service 38 0.19 154 0.82
Foreign Trades* 1.600 8.11 3617 19.16
Total 19.719 100 18.879 100
T kik - FHWA ~ BTS ©
Bl 22.1FAF & 2 ¥5 SF e L B
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Commerce Statistics | 4y 4a #8647 ~ § Sefific ~ 7 59 ~ 4210 8L 5 $icdf o
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i f A s 1A MRS BBISREFTHR > ¢ § 24 J;E]Afp’ 3
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Data)
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2. B &iw @ & (Commodity Flow Survey, CFS)
(1) # 2R %
B e B B(CFS)d 2 WA v ¥ % 5 (US. Census Bureau,
Census) ¥ i& ﬁa?l %2+ & (Bureau of Transportation Statistics, BTS) % ¢
P72 qg@q;éwg Beh—-Mixo> A BPpeEAGD EREED
ez SR aREPNhf B8y RRAFRT T4 2R

2-19




(Y FRFSE R BT RPN o el ar g
B FrerafF a BAANEEFFN 2HFE - Wi
MEZIMAFLIRBGTE > P REICT FLE -

CFS p 1993 BByt 785 7 #9412 - =X > p B AT- # e
2022 A A B4 AL H foeTdR RRREAR S N Y SRER
REDBLEF A TVRFRADBATREET -

Q #HaEPMF

CEFS#ap 3¢ s & ~ALig(z o)~ pE~EE
RPELAeERIERE > LR RIDEHEEF - R LR
Wi - BRFA T AR TR E 3 z 7

-~ BRSO MM EE S VA F 2

CFS fedcip @bz 3 @k & b >
IF o HHE AR N PlE* SCTG (Standard Classification of
Transported Goods)7 &4 #F > 2~ %~ N kIpmRKARFT A S 2
oo e CFS @ PRI R RV A4 %25 - K 5 43 < (G4 2.2
B EE PRIA S H - FE(F D AR REE

Y2 SIEE 5 MAEE TV i - WA (blhot

Qé”éﬁéﬁﬁ#?ZOK’Ir&ﬁﬂ?%%ﬁﬂ%@&

2-20



% 2.2-3 SCTG § 18 o3t & 4F

AR iR A RE B R
EE R REEFASE SRS
1 . : . 23 | Other  Chemical  Products  and
Animals and Fish (live) .
Preparations
Cereal Grains (includes seed) Plastics and Rubber
.
3 | Agricultural  Products  (excludes | FlAz 2 ki
Animal Feed, Cereal Grains, and Logs and Other Wood in the Rough
Forage Products)
4 | Animal Feed, Eggs, Honey, and Other | 26 Wood Products
Products of Animal Origin
PO AR R ASE RS GF SN SO
5 | Meat, Poultry, Fish, Seafood, and Their | 27 | 1 7 " =1
s Pulp, Newsprint, Paper, and Paperboard
Preparations
A .z H |5 SV |5
FUBEFESS RUSARRE S A& KFEAE
6 | Milled Grain Products and | 28 Paper or Paperboard Articles
Preparations, and Bakery Products P p
B 68 5 e % .
7 | Other Prepared Foodstuffs, Fats and | 29 .
Oils Printed Products
TEPE AR P LA e R L WS
8 | Alcoholic Beverages and Denatured | 30 | Textiles, Leather, and Articles of
Alcohol Textiles or Leather
9 TE A& 31 ER/HAES
Tobacco Products Non-Metallic Mineral Products
SAMAERT B H RS SESELER
10 Monumental or Buildine Stone 32 | Base Metal in Primary or Semi-Finished
u b & Forms and in Finished Basic Shapes
1 X RE) 1 Ar2HEAS
Natural Sands Articles of Base Metal
WL ERT o
12 | Gravel and Crushed Stone (excludes | 34 Machiner
Dolomite and Slate) Y
THIHB R REE AT
Hu e B B
13 | Other Non-Metallic Minerals not| 35 | Electronic and Other Electrical
elsewhere classified Equipment and Components, and Office
Equipment
Y B 2 Hip @ El At
BT A A B8 2 6 SR EE)
14 . 36 | Motorized and Other Vehicles (includes
Metallic Ores and Concentrates
parts)
25 HE SRR
15 Coal 37 | Transportation Equipment, not

elsewhere classified
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A AE R A5 iRt e

6 | B 13 HHREREL XA
Crude Petroleum Precision Instruments and Apparatus
o BERRE AR R
DR R - e Mo B 2oz Sk
Gasoline, Aviation Turbine Fuel, and s

17 - 39 | Furniture, Mattresses and Mattress
Ethanol (includes Kerosene, and Fuel S o

Supports, Lamps, Lighting Fittings, and
Alcohols) . .
Illuminated Signs

Bl H oo o sa
: B A &

18 | Fuel Oils (includes Diesel, Bunker C, | 40 ! Wi 2 &

o Miscellaneous Manufactured Products

and Biodiesel)
Hu 222 109 45 B R R b

19 | Other Coal and Petroleum Products, | 41 | Waste and Scrap (excludes of agriculture
not elsewhere classified or food)

b | BAEE 5 NERT:
Basic Chemicals Mixed Freight

| EE 00 | BEEAEA SR
Pharmaceutical Products Commodity code suppressed
Ll 4 7},'

22 e - -
Fertilizers

7L &k R+ 2017 Commodity Flow Survey Datasets: 2017 CFS Public Use File (PUF), U.S.

Census Bureau, 2020 -
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2017~2022 % & & 7 & p i B AE RIS % 02 2025 3 2050 # & 5 &
LRSEERERA R > A AT S B R e & PR #2022
#£82050 # LR St R R edpiiig Sk o 2 FAF 0550 % Ao B
2.2.2 975 o

FAEtE (2242
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.................................................. e _
| oEEEVEGHZSREREEN  SWESE |
| ﬂgmﬁ 257518 H
|ﬁmﬁmgiﬂmmﬁﬂ¥aﬁmmm AEERERA |
................................................. ———————
| Z 17 min=#EE#E(Origin-Destination-Commodity-Mode Matrix, ODCM) |
...... R T
L BRABEER :
|| BERASEEMIZAELE - SASERMOMEYLE  BARRESEXMBARER - |
i Fratarl@BRETIA :
[ERERRTEHEREEARE RARRFSEXNEER - |
BB

ERARMEEEERERTEZEERBRGEREFLEEKTE LEEZHBELEE .
B EE R AERIETRE -

Efiﬁﬁﬁﬁiiﬁ FTHEEERT FHEHATF  AAEEFHAFERE gﬁﬁfiﬁié
[ EFEEERRERERBAREEERERAEERN :

FAL KR FHWA ~BTS 5 A3+ % 5 4 -

1 2.2.2 FAF 5% 28 4 B)
(3) st F foadr= 2

FAF $ 7 R 38 H N5 A% £& 2017 &2 CFS B 444 2 4 &
LR EZAETRE 2GR e FRLEF S
kP E R E 7 E L8 (North American Industry Classification.
System’NAICS> &R BEE L \g CHr AN
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% B if 35 v O R B8 #5050 (Florida Intermodal Statewide Highway
Freight Model, FISHFM)
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5. TR 4F CMS %2 & & #3 (CAREC Mekong SASEC Model)
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