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International Trade, Transportation Chains and Logistics

International Trac

Destination

Custom Procedures
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Modal Shares of World Trade by Volume and Value, 2008

Volume of World Trade Value of World Trade
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Modal Shares of China Trade with Europe by Volume and Value, 2

Volume of Trade Value of Trade
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Geostrategy of International Transportation

Perspective Issues

Conquest Acquire and conquer oceans, territories and resources.
Maritime and railroad technology.

Competition Mean to compete on the global economy.
Prevalent force in shaping modern transportation systems.
Right to carry national passengers and freight.

Jurisdiction Subject to national rules and regulations.
Territorial sea (22 km); complete jurisdiction.
Exclusive Economic Zone (340 km); access to resources.

Cooperation Common interests favor agreements.
Involving access to infrastructures or setting standards (river navigation, rail gau
agreements, transborder transportation).

Control Controlling strategic locations.
Reduce vulnerability to disruptions.
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Exclusive Economic Zones

Boundary Type
—— 200 Nautical Miles
—— Treaty Line EEZ Type
Median line I EEz
—— Joint regime Joint regime i
—— Contested Contested
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Levels of Economic Integration

- Political

High S Common government.
= Economid No barriers for m_ternal trade, free movement
o of labor, harmonized tax rates, common
E monetary and fiscal policy: EU (partial).
O
- Free movement of capital and services.
E Different national regulations.
o
- |
1T
E . Common external tariffs.

Low Free Reduction of tariffs between members:

Trade USMCA, Mercosur, ASEAN (partial).

) © GTS
Low COMPLEXITY High
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Economic Integration Levels, 2015

None

I Multilateral Free Trade Agreement
Common Market

- Customs Union

Customs & Monetary Union

Economic Union
- Economic & Monetary Union
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-
Number of Regional Trade Agreements on Customs and other Trade
Facilitation Measures, 1995-2016
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Oll Transited at Major Strategic Locations, 2016

Cape of Good Hop_ 5.8
Panama Canal & Pipelir- 0.9
Bab eI-Mandab_ 4.8
Bosporus _ 2.4
Danish Straits_ 3.2
Suez Canal & Sumed PipeliiCHN 5.5
Strait of Malacea [ ¢
suait of Hormuz [ 5 5
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Types of International Boundaries
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iPre-existing. 1Set after the settlementdBoundary is imposed byiNo longer a boundary.
ICommonly corresponds of different groups meet.an outside force (treaty)iOften the outcome of
to a physical feature. iOften correspond to  May not reflect existing political changes.
iRivers, Bays, Lakes, their respective cultural landscape. 1Still a visible imprint on
Mountains. ecumene. the landscape.
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The Effect of a Border on a Transportation Network
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The Effect of a Border on Freight Distribution

Operational Cos

© GTS
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Cross-Border North American Freight by Mode, 2021
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Types of Free Zones

FREE PORT FREE TRADE ZONE SPECIAL ECONOMIC Z(

International Domestic International Domestic International Domestic International

firade and logistics platformfTrade support with entrepotdevelop manufacturing and#Attract foreign direct

and related activities processing investments
Port cities or connected  FPorts of entry IJsually close to a major  ITommercial gateways
locations transport node
Pomestic, internal, and  IDomestic and re-exports  FExports and domestic Exports and re-exports

export markets



.
Specialized Free Zones

Technology or Science Park Promote technology and Adjacent to universities and Domestic and export

scientific industries research institutes

Energy Zones Promote energy industries  Petrochemical hubs or ener¢ Domestic and export
sources

Financial Services Development of-siffore Varied Export

financial services
Software and Internet Development of information Adjacent to universities, urbi Export

technologies areas
Airporbased Air cargo trade and handling Connected airports Reexport and domestic
Tourism Integrated tourism developnr Touristic amenities Export and domestic
Logistics Parks Support warehousing and  Near transport hubs Reexport

transshipment
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...,
The Concept of International Trade

EXCHANGE

H Exchange of goods or services across national jurisdictions.
é firade between US states is not international trade.

DIRECTIONAL

‘ D 3nbound trade: imports.
/{ Putbound trade: exports.

r REGULATORY OVERSIG
‘ Customs and tariffs.
--h-‘ IStates control what crosses their borders.



The Rationale for Trade
SUPPLY

SCARCITY ABUNDANC

1 imited availability Wide availability
iConcentration Pispersion

= H B
Cannot be substituted 1 \ l

FAbsolute advantage _.
DEMAND Strateglc resources Common resources

CONVENIENG

iCan be substituted

IComparative advanta

Skills, technology, Labor, parts and finished

© GTS )
manufacturing clusters  goods
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The Benefits of Trade in a Global Economy

ECONOMIC EFFICIEN
//' iSell what is produced in surplus and acquire what is lacking.
1 ower productions costs (cheaper inputs).

FAchieve economies of scale (larger markets).

ACCESSIBILITY

% 1 arge variety of resources being made accessible.
Raw materials, energy, goods, food and labor.

Exchanges of capital, goods, raw materials and services.

@ INTERDEPENDENCIE;
e

iSpatial interdependencies between elements of the world-system.
fThe more integrated economies are, the more they trade.

‘ b Promote harmonious relations / Risk of dependency.



The Flows of Globalization

(%) 3 ®

Flows of physical goods Flows of people Flows of information
(mainly asymmetrical) (mainly symmetrical) (mainly asymmetrical)
Raw materials, energy, food, Permanent, temporary Communication, power
parts and consumption goods (migrant workers), tourism, exchanges, symbolic
business transactions exchanges
Freight transport modes Passengers transport modes Telecom_munlcatlon Systems
" . : : N (postal, internet, telephone,
(maritime, rail, trucking) (vehicles, air, rail) :
radio)
Interconnected hub-and-spoke Interconnected hub-and-spoke Interconnected and redundant
networks networks hub-and-spoke networks

Ports as main hubs Airports as main hubs Global cities as main hubs
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Economic Rationale of Trade
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HSmall national markets. Increased competition.

1 imited economies of scale. Fconomies of scale.

High prices and near monopoly. Specialization.

1 imited product diversity. 1 ower prices and more output.

PDifferent standards. Interdependencies.
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Absolute and Comparative Advantages

Absolute Advantages Comparative Advantages
25 25
Country A: 100 resource units. 10 units for 1 unit Country A: 100 resource units. 10 units for 1 unit
of steel. 4 units to produce 1 unit of textiles. of steel. 10 units to produce 1 unit of textiles.
Country B: 100 resource units. 5 units for 1 unit of Country B: 100 resource units. 4 units for 1 unit of
20 steel. 20 units to produce 1 unit of textiles. 20 steel. 5 units to produce 1 unit of textiles.
Steel output without trade (1): 5+10 = 15 Steel output without trade (1): 5+12.15=17.5
Textiles output without trade (1): 2.5+12.5 = 15 Textiles output without trade (1): 5+10 = 15
5 19 Steel output with trade (2): 0+20 = 20 5 19 Steel output with trade (2): 0+17.5=17.5
@ Textiles output with trade (2): 25+0 =25 2 Textiles output with trade (2): 10+6 = 16
> &
— [
10

) x
5 5
0 5 10 15 20 25 0 5 10 15 20 25
Steel Steel

=0O=Country A =O=Country B =0O=Country A =O=Country B

Copyright © 1998-2024, Dr. Jean-Paul Rodrigue, Dept. of Maritime Business Administration, Texas A&M Unicasgyodroryser €oMBYoIThis material (including graphics) is not public domain and cannot be published, in
in ANY form (printed or electronic) and on any media without consent. This includes conference presentatidresrétprestsiooribliS Tse.



Composition of British Trade, 1910s and 1990s

Imports (1990
Exports (1990
Imports (1910

Exports (1910

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
m Manufactures®™ Non-Manufactures
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The Main Theoretical Foundations of International Trade

ABSOLUTE ADVANTAGES

COMPARATIVE ADVANTAG

FACTORS ENDOWMENT?

NEOMERCANTILISM

Produce more effectively in an economic sector while using less resources.

1A nation can focus on its absolute advantages, trade its surplus and import
it lacks.

Mostly relates to resources such as energy.

1A nation can focus on the sectors it has the highest comparative advantage

1A nation having no absolute advantages can focus on sectors where the tot
productivity gains are the most significant.

Mostly relates to the manufacturing sector.

frade related to endowments such as capital, land and labor.

Export goods to which it has notable factor endowments and imports goods
which it has scarce factor endowments.

Factors can be improved through policy and investments.

Controlling trade to meet economic development goals.

frariff and non-tariff measures regulating trade and protecting national
commercial sectors and enterprises.

iStrategy pursued by several export-oriented economies (Japan, Korea, Chi
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Favorable and Contentious Factors In International Trade

Factor Substitutio Comparative Openness Interdependencie:
Advantages

SpeC|aI|zat|o Increases the Lo(\:/(\;(?];ﬁ&ceerséf | c (I)Dllg)l;?)?gtelin
promotes quantity of goofls because of lower standards ang
national and lowers their # and nnol
roductivity cost taritt and non- technology
P ' ' tariff barriers. exchanges.
\_ Y, \_ Y. Y, \_ Y.
- A ! s i " May impact | rDependency
Labor and capifal hc;rcg I?rﬁi{gg ~ hational foreign good
cannot be easily advantages a industries ang and resourced
reconverted. J employment. Vulnerability t
resourees. Protectioni disruptions
& ) _ | Protectionism _ :
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Major Global Trade Routes, 1400-1800

e

Baltig
e
] L4

’5 e

#WWEstern Europe

1
|

~Pacific Ocean

»

West Africa

East Africa
\

[ 2

\ D

t B Indian Ocean
Main Trade FLows (1400-1800) ' g
@

e Atlantic Ocean .

Dominant Capital Flow

O  Main Colonial Trade Port
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Standard International Trade Classification (SITC)

STIC Code

Meat (01), Fish (03), Wheat (041), Rice (042), Corn (044), Orange juice (0591), Sug

Food & Live Animals (0611), Coffee (071), Cocoa (072), Tea (0741)

Beverages & Tobacco Wine (1121), Beer (1123), Tobacco (12)

Raw Materials Rubber (23), Cotton (263), Iron ore (281)

Fuels & Lubricants Coal (32), Crude ail (333), Kerosene (3342), Natural gas (343)
Animal & Vegetable Oils Olive oil (4214), Corn oil (4216)

Chemicals Salt (52332), Fertilizers (56), Plastics (57)

Manufactured Goods Paper (64), Textiles (65), Cement (661), Iron & Steel (67), Copper (682)

Machinery & Transport Equipmentomputer equipment (752), Televisions (761), Cars (781)
Miscellaneous Manufactures Furniture (82), Clothes (84), Footwear (85), Cameras (88111), Books (8921), Toys (!

Others Postal packets (91)



Changes in the Global Trade Environment

~ ~‘\ Bulk point-to-point ,#” N\‘
y — ,‘—’D \
l‘ CountryAll l‘ CountryBll
\ B T ,/'

Before 19708 ~=="

Mobile Factors of Productic

Container shipping

1970s21990s

Global Value Chaifl Added value within supply cha

®
g S B V 4 \/ \V4 )
2 = X l Supply chairl S
=3 =
2387\ 7\ 7\ z

1990s onward
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e
Main Trends in the Structure of Global Trade

LOBAL VALUE CHAINS
QO GLO UE C

— L fTrade in intermediary goods (parts) increasing.
I_>_L> Growing share of developing economies.

MANUFACTURED GOOL

Growing share of manufactured goods, including parts.
fTrade cycles impacted by recessions.

&)

* NEO-MERCANTILISM
a"’la Export-oriented strategies.

frade imbalances.

REGIONALISM OF TRAL

1 7KH GRPLODQFH RI WKH 3SWULDG"~ 86% "HVWHUC
fThe rise of China.




Economic Integration and Interdependencies

4 N\ Interdependent Groups of Nati )

Interdependency

™ Low
™ High
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World Merchandise Trade, 1960-2022

30 55%
é; 50%
= 25 S
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—Value of Exports —Merchandise trade (% of GDP)
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Global Trade and Container Throughput (1970=100)

] Container Throughput (TEU)
10,000
Exports (current USD)
1 4@ GDP (current USD)
1,000-
- 4® Population
100 | | |

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
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Global Trade, 2017

y

Goods exports (2017; current USD)
e Less than 50 billion
@ 50 to 200 billion

@ 200 to 400 billion

@ 400 to 800 billion

@ More than 800 billion
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Trade Within and Between Corporations

Between Corporatiol

i-00 @~ 0
State -@»
o000 0%

Within Corporation

Nation
State

O
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GATT Rounds

Year

Round

Action

1947
1949

1951

1955-56

1960-62
1964-67

1973-79

1986-93

1995
2001-08

Geneva

Annency, France

Torquay, England

Geneva
Dillon Round

Kennedy Round

Tokyo Round

Uruguay Round

WTO established
Doha Round

45,000 reductions in bilateral tariffs covering 20% of world trade.
5,000 reductions in bilateral tariffs.
8,700 reductions in bilateral tariffs covering a new range of goods.

Reductions in bilateral tariffs.

Reductions in bilateral tariffs. EEC talks begin.

Reductions in bilateral tariffs. Negotiation rules established.

Reductions in bilateral tariffs. Procedures on dispute resolution, dumping and licensin

Additional tariff reductions. Stalemate for agricultural tariffs.

WTO replaced the GATT.

Divergences between developing and developed countries. Issues over agricultural s
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.
Average Tariffs after the Uruguay Round (%)

Metals g 1 69
Nonelectrical machingigy{ 68
Wood, paper & furnitugg 1 5 65
Other manufactured articigg - 63
Electrical machine g 3 35
Chemical & photographic suppligsss 4 29

Leather, footwear & travel QOQ¢lSummmms v

Fish & fish produc S - 30

32 Reduction
H Tariff

Transport equipme Rigm 3 27

Mineral productggg - 25

Textiles & clothingu— 13 12
All industrial produciSums - 30

0 10 20 30 40 50 60 70
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N
Regional Averages Iin Trading Across Borders, 2012

S Sahara Afic s o7
Eastern Europe & Ceontral AR 268
Middle East & North Afric 7 2¢
Latin America & Caribbe_ 19.6

East Asia & Pacifi

: 10.7
OECD High Incom Y (.5

0 5 10 15 20 25 30 35 :
Days

23
21.9

® Time to import= Time to export
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Participation of Developing Economies in Global Seaborne Trade (% of W
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Impacts of Integration Processes on Networks and Flows

Before Integration After Integration
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N
Characteristics of Free Trade Zones

Infrastructures High level of infrastructure, such as land, transport, office space, utilities, logistig
business services and other facilities.

Regulations Streamlined to improve efficiency, including custom services, labor regulation a

Location High accessibility location, often close to major terminal facilities such as a port
or an airport. Location often away from conventional industry.

Export-oriented Activities operating within the zone produce mainly or exclusively for foreign ma

Incentives Variety of incentives, including low cost land, infrastructures, tax and duty exem
various subsidies.
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I Coastal China
B interior

B Western China

4 initial SEZs (1980)
14 coastal cities (1984)
3 deltas (1985)

Hainan Province (1988)
& ® 6 Yangtze River ports (1992)
. ® 11 border cities (1992)
2
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Value of Chinese Exports and FDI, 1983-2021 (Billions of $US)
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Yuan Exchange Rate (per USD), 1981-2024 (Monthly)
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The Main Dimensions of Trade Facilitation

Nature

Activities

INTEGRATION-BASEL
O—

o 0o
|
\o/

Compliance to rules and
regulations.

Customs procedures,
regulations and handling of
trade documentation.

DISTRIBUTION-BASER TRANSACTIONS-BASE

Physical capacity to support
trade.

Multimodal and intermodal
freight transport systems.
Modes, infrastructures and
terminals.

== — " (v]
] — sua

Setting transactions and
receiving compensation.

Banking, finance and insurance
activities where accounts can
be settled.



/KH 3)RXU 7V LQ QWHUQDWLRQDO 7UDC

Transaction cost: Separation Factors

Pistance, transportation
costs, travel time.
Part of a trade agreement.

Tariff and non-tariff |nternat|0na| T t t
costs Trade ransport Costs

Country Specific Factors

Customs procedures.
Performance of national
transport and logistics.
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Phases of the Export-Oriented Paradigm

PHASE | PHASE Il PHASE Il

iCurrency devaluation. iSurge in FDI. iPressures to revalue currency.
iMostly Foreign Direct Investmer iGrowing share of national capite Drop in FDI.
(FDI). iNational capital dominant.
iProviding FDI to other markets.
: iSeveral comparative advantage iGradual shift to added value i oss of comparative advantages in
iFocusing on labor-intensive production. labor-intensive activities.
activities. iGrowing importance of the national
market.
iGrowth of exports and widening 1Peak trade growth and imbalanc jRe-balancing.
trade balance (imports versus iRelative decline of the share
exports). exports in relation to imports.
iModernization of existing iMassive investments in new i+ocus on inland transportation.
gateways. transport terminals, mostly ports

and airports.
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CPB World Trade Index by Volume, 2000-2022 (2010=100)
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CPB World Trade Index by Value, 2000-2022 (2010=100)
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CPB World Production Index, 2000-2022 (2010=100)
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CPB World Trade Index, 2000-2022 (2010=100)
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Monthly Value of Exports or Imports, Selected Traders, 2006-2012 (Jan 2
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Share of Product Groups in World Merchandise Trade, 1900-2020
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Share of Merchandise Exports by Region, 1948-2012
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Share of Merchandise Exports by Region, 1948-2021
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Monthly Trade between Canada and the United States (1985-2022
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Monthly Trade between China and the United States (1985-2022)
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US-China Tariffs, 2018-2023
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Personal Consumption Expenditures, United States 2010
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Personal Consumption Expenditures by Major Type of Product, Un
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Share of World Goods Exports, Leading Exporters, 1950-2022
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Total Freight Costs for Imports in World Trade (% of Total Costs)
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Merchandise Exports by Trade Agreement, 2005
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Merchandise Exports by Trade Agreement, 2015 (in billions USD)
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Trends Shaping International Trade

VOLUME SUPPORT ACTORS GEOGRAPHY
| T -
HE N @

Peak growth Containerization MUaREeE] Export-Oriented
Corporations Economies
1980-2020: 1Growing proportion of  {Transnational production ¥0cus on exports to
Population: 1.7 times.  global trade. networks. promote economic
IGDP: 7.2 times. ¥ntermodal transport Outsourcing and growth.
Exports (value): 8.9 time chains. offshoring. imbalances in trade

fTEU: 20 times. relations.



The Geography of R
Transport Systems

Jean-Paul Rodrigue

Freight Transportation and
AN\ i Value Chains

Chapter 7.3
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Elements of an Economic System

g PRODUCTION (SUPBLY)
g J
\ CONSUMPTION (DEMAND) J
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.
The Corporation as a Decision, Management and Planning Unit

Management Unit Planning Unit
m " -
Iid L' l

Maintain operational conditiol Decisions about the allocatior Anticipate market changes and
of resources. opportunities. Allocate its
factors of production.

Production, sales, marketing, Financial, labor, raw materials Economic, technological, social
Scope o .
payroll, distribution. research and development. and political change.

Short term (production cycles).Short to long term (product Medium to long term (business
cycles). cycles).



Competitive Advantages of Multinational Corporations

Lower Production Cost Price Stability Product Quallty Loglstlcs Flexibility

[ s “p

Core goal of a corporation. t.ow costs rationale take  Ferformance, service and JAdapting to changes in the

:Il
I

EXxploitation of comparative account of price changes in maintenance. demand confers an
advantages. raw materials and parts. A quantitatively competitive advantage.

Finding lower costs inputs JRisky to relocate (long-term product has limited FAbility to withstand
(land, capital, labor). investment) to take advantages if not disruptions (resilience).

advantage of conditions thatqualitatively competitive.
can change in the short term.



The Corporation and its Expansion

Vertical Integration Horizontal Integration

@Supply Chain O000O0 FirmO

Competitors

Expand backward (suppliers) Acquiring or merging with Some activities performed by

forward (customers) along the competitors. another corporation.
supply chain.
Lower costs. Enhance and  Economies of scale. Product Reduce costs. Focus on core
protect product quality. Impro differentiation. Business mod: competencies. Increase output.
supply chain efficiency. replication. Oligopoly.
_ Higher cost structure of Different business cultures. Dependency. Loss of

Issues suppliers. More difficult to adaptnti-monopolistic responses. competency.

to changes.
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The Growth Cycle of Large Multinationals

New Opportunity Better Management Regulatory Support

REVENUE

A
T New resource, technology,

or product
T Technology and innovation

as competitive advantage
T High profit margins

T Increasing competition 1 Regulatory support or
T Cost as competitive coercion
advantage T Large government
T Declining profit margins contracts
T Reliance on outsourcing F Corporate socialism

» TIME

Technology firms Financial firms Telecommunications
Consumer products  Defense



Types of Corporations by Multinational Expansion Strategy

Raw Material Seekers Market Seekers Low Cost Seekers Knowledge Seekers

Q

1 ower input costs
Resource acquisition
First MNCs to emerge

Energy, mining, agricultural,
forest

O—)

Q

JAchieve economies of scal 1ook for comparative

Expand market
1 arge investors

Retailing, wholesalers

advantages

1 ower production and
distribution costs
Remain competitive

Manufacturing

Q

1 ook for qualified labor,
technigues and processes
fncrease innovative
capabilities

Information technologies,
pharmaceuticals



Rationale for Outsourcing

OUTSOURCING

¥Find lower cost labor.

Reduce or control costs.

Free up internal resources.

iGain access to capabilities.
¥ncrease revenue potential.
¥ncrease process efficiencies.
Focus on core activities.
Compensate for a lack of specific
capabilities or skills.

Services

1T and telecommunications.

Business processing (data entry).

Finance and accounting.

Facility management.

ICall centers (technical support).

HR (payroll and benefits, recruitment and training).

Manufacturing

Fabrication (parts).
Assembly and customization.

Distribution

fransportation and logistics.
PPackaging and warehousing.



Offshoring, Nearshoring and Farshoring

Within the Firm OUTSOURCING

e2)—o

OFFSHORING Transfer of an organizational function to another country.

Nearshoring Moving activities in a neighboring country (cultural affinity, similar time zones).
Farshoring Moving activities to countries in another continent (different time zones).
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Savings on Freight and Duties of Nearshoring Alternatives to Chin:e

LOCATION MODE/DAYS LANDED PRICE

"&KLQ

——— For a pair of jeans

Bangladesh i'ﬂ 30 @
Offshoring

China £z 30 0% 2

| ' I

- @

Bangladesh E=== o @
Offshoring |

China E=_==' 30 @
-7 o o
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Participation Level in Global Value Chains

/

Global Value Chains
(2015)

I Innovative Activities

— Advanced Manufacturing
and Services

[ Limited Manufacturing

I High Commodities

[ Limited Commodities
Low Participation

|

Not Available (Data gaps)
\ \

Participation

High

Backward Participation

Forward Participation

> Sector
o Limited Advanced Innovative
Al Manufacturing Jll Manufacturing Activities
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Participation

HighA Backward Participation

Forward Participation

Low

» Sector

Limited Advanced Innovative
Manufacturin@® Manufacturin Activities
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Private Firms Directly and Indirectly Related to Freight Distribution

Function Infrastructure

Carriers Physical movements of goods Modes
Terminal operators Management and operation of terminal ass&sminal equipment

Logistic service providers Management of transportation physical andstakes in transportation assets
(third and fourth party) Information assets

Commodity producers Extraction and transformation of raw matertaisrage facilities and terminal
equipment

Manufacturers Production of intermediate and final goods Distribution centers

Retailers Procurement and sale of final consumptionDistribution centers and delive
goods
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Industrial Agglomeration and Transportation

! \[Q A
00
O/QO

O Corridor

\Manufacturing cluster
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Disconnection of Global Production and Distribution

Manufacturing Base
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...
Manufacturing Cost Structure

:Wages and benefits

Total Costs

Prime Costg
Factory Costs

Operational expenses

J

D) 1-lu#" | Parts and materials

Indirect Factory overheads

| Administrative overhe%ds

[Selling overheads }

[Distribution COStS }

:Research & Developm}ent
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Types of Internationalization in Manufacturing

|
MULTIDOMESTIC GLOBALLY INTEGRATEDO GLOBALLY INTEGRATED
CORPORATION CORPORATION T || TRADING INDUSTRIES INDUSTRIES

T Independent operations, ¥ Production system Iocate@I i ':‘/I?”rfa srpahca(?r dware i QUIOTO“VG

T Simple products. in several countries. 3 " Diamoynd minin + Se 0 eurg ;

T Production can be T Complex products or - + Agricult g ermicon uclors .
integrated globally, while  resources. g \ gricuture _J\_} Consumer electronics
the marketing is T Interdependency in = MULTIDOMESTIC

. . . . c
multidomestic. productivity. o 3 DOMESTIC INDUSTRIES INDUSTRIES

I Better answer the needs ¥ Importance of logistics.| £
of every market. T Railways T Retail banking

t Independency in T Hospitals T Hotels
productivity. = T Personal care T Consulting

°
LOW Foreign Direct Investment HIGH
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Major Components to Price Reductions by the Chinese Manufacturing Se
Lax Environmental RegulatiorShll 2.3%

Lax Health & Safety RegulatiofiShll 2.4%

FDI [ 3.1%
Counterfeiting & Piracy i 8.6%
Undervalued Currency 11.4%
Industrial Network Clustering i 16.0%
Export Industry Subsidies & PreferencESh 16.7%
Wages [, 39.4%

0% 10% 20% 30% 40% 509
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Share of the World Commodity Consumption, China and United St

Soybeans
Cattle
Chickens
Oil
Wheat
Population Fn8i0vsmmmmmmnz2%,
GDP (PPP)
Rice Immmmmmmmmmmzg22osmmmmmmn1g9%
Nickel I osm o e
Aluminum e e e 7% = China
Zinc g g2z e8Ys = United State
Pork B e s ez e 7 e
Copper 06 % 9% =
Lead Mz % .
Eggs M b3 6% e
Cement F 6% 21,
Coal I sz e e
[ron Ore B 4% ey
steel . B92%  41%
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Benefits of Improved Freight Transportation on Value Chains

ICost reductions to carriers and shippers.

‘\V, I To @ Reduced transit times.

Increased reliability of shipments.

: ¥mprovements in logistics and sourcing.
Indirect .
. ® 1 ower inventory levels and costs.

. * ‘ ¢ 1 ower costs for suppliers and customers.
‘ * .0 Induced

Y ¢ ¥mproved diversity of parts and goods.
¢ L 4
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The Transition Towards Manufacturing Capabilities

Highy
Share of Manufacturing
Added-value / Complexity
Comparative Competitiveness Capalbilities
L ow Advantages
>

GDP per capita ©GT5S
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The Value Chain (or Commodity Chain)

. : : STAGES
1. Commodities 2. Intermediate Gooc 3. Final Goods -
Raw Manufacturing C
» B - - Distribution » Market
\ Storage Warehouse Distribution center )
Attributable to climatic Transformation conferring  Goods shipped to large

(agricultural products, forest added value. Materials and consumption markets (cities).
products) or geological (ore¢ parts used to make other Flow and inventory
and fossil fuels) conditions. goods. management.

Bulk Shipping Unit Shipping LTL Shipping

High volumes Average volumes Low volumes
Low frequency High frequency High frequency

r

N\

FLOWS
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The Configuration of Value Chains

(" N\ )

Deconsolidatio

/L J

N\ ([ )
4. Many-to-man

\_
-
3. Many-to-one
®-

Consolidation

Distribution
\_ J J
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Value Chains and Freight Transport Systems

RAW MATERIALS SEMI-FINISHED PRODUC MANUFACTURED GOOD{
4 N ( N ™

O Extraction

0

Intra-industrial linkagé

O

\
N
O

O N
\:’ * © \ / \
| O Distribution
TransfeJO—»‘ Processing Manufacturin <« /O “ \
Retailing
é @)
. JANR J L

Extraction areas, heavy industry Manufacturing clusters

clusters & port industrial
complexes

Logistics zones
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Supply Chain Analysis

Manufacturing —

and Assembly

4 )
Raw L
STAGES —) Distribution B
pmm O O O O

Resource region Manufacturing cluster Gateway Metropolitan area
CHANNELS
MODES

LOAD UNITS Bulk shippin g Unit shippinéEE TL/LTL shippinii LTL shippingi

COSTS Procurement Manufacturing Distribution Retailing Costs
Costs Costs Costs
Collection Storage
ADDED VALUI — — — - l

Extraction Manufacturing ~ ASSEMDlY & \,iomization Delivery .
Sales / services

Nation International Nation City

_____________________________________________________________________________________________________________________________

Copyright © 1998-2024, Dr. Jean-Paul Rodrigue, Dept. of Maritime Business Administration, Texas A&M Unicasgyodroryser €oMBYoIThis material (including graphics) is not public domain and cannot be published, in
in ANY form (printed or electronic) and on any media without consent. This includes conference presentatidresrétprestsiooribliS Tse.



.
Generic Smile Curve In a Value Chain

Patent & Brand & Service
Technology
>
Q
Q
®
Q
S -
= Fabrication
®
R&D Marketing
(Global Competition) (Area Competition)
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The Value Chain and i1ts Added Value

CONCEPT FABRICATIO LOGISTICS
4

High 1R&D
) _
& 3. Procurement
S
S 4. Manufacturing
O
S 5. Distribution
©
) 6. Marketing

Low

>
Pre-Production Production Post-Production | hai
(Intangible) (Tangible Activities)  (Intangible) © GTS Value Chain
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Upgrading the Value Chain

1. Fabrication I)RFXV RQ IDEULFDWLRQ VXSSOLHUV DVVH]PEOH LQSXWV IR
¥Inputs may be imported due to limited availability and quality concernsfover local
. Fabrication inputs.
Value chain entry (1 +Product focus may be relatively narrow.

tBroader range of manufacturing-related functions, such as sourcing in})uts and
Procurement  Distribution inbound logistics as well as fabrication.
‘ . 1The supplier may also take on outbound distribution activities.

Functional upgrading

( N[

\ J \\ J

TSupplier carries out part of the pre-production processes such as design or product

‘ development.
: ) tDesign may be in collaboration with the buyer, or the buyer may attach] its brand to
Functional Upgradmg @ (1 ) o a product designed by the supplier.

\

tSupplier acquires post-production capabilities and can fully develop prgducts under
its own brand names.

~\
<
Q
=
=
(0]
i=n
>
Q
~

- - . . tCan be in collaboration with the buyer or by establishing a new market|channel.
Functional upgrading 2@
5. R&D 9 R&D fIncrease unlt value by _producing more complex products, which requirgs increasing
‘ . the capabilities of the firm.
. FCountries must move from low-cost commodities to higher value goods$ that warrant
Product upgradlng @ (1] @ higher returns as labor costs increase.
6. Advanced Servic O .(e Servicee ilmprov?ng productivit‘y t'hrough new capital investments.
. ‘ FImproving IT and logistics.
. tReducing lead time and increasing the flexibility of the supply chain prgcess.
Process upgrading .0.
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Value Creation and Capture, iPhone 4 (in USD)

m hﬂ P (5009
—_
F T
Distribution Assembly

VA ($6.54
($90.00) Inputs ($24.63) ( )

Inputs ($16.08)

Inputs ($3.25)

Retalil

gy (= @ m— oo 070
Apple $|\1i§%5 Factory Gate Price Inputs ($62.79)
($269.05)  (345.95) ($194.04)
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Cost to Manufacture a Cotton Vest, Asia and United States, 2013

United State 17 5

m Fabric
Trim and Hardwa
Labor
Duties

= Shipping

_ 3.2

0 5 10 15 20 25 30 35 40
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Freight Transport Costs as Share of Commodity Market Value

1970 1980 1990 2007
Jute (Bangladesh) 12.1%

Tea (Sri Lanka) 9.5%
Coffee (Colombia) 4.2%
Cocoa bear(§Shana) 2.4%
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Added Value, Supply Chains and Transport Chains

Customers ( Customer A
Distributionl%I
High Upward Center
Value Capture / Creatic Market Potential (+)

Value Expansion Distribution Costs (-)
Value Retention Production Costs (-)

< Low 7 Downwar
Supplier

Suppliers S 9

JA\DIDISIDAAV/A\RUIS How? SUPPLY CHAIN RAEEE TRANSPORT CHA
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N
Global Production Networks

é Y é ) é
SPACE GOODS LINKS/FLOWS
(Differences in input costs (Differences in (Differences in distribution
and market potential) manufacturing capabilities) efficiency)
GLOBAL PRODUCTIO NETWORKS
\. J \\ J \\ J

1 1 1
® kOB

VALUE CHAI
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The Functional and Geographical Integration of Value Chains

4 )
Supplying SN =coional Value Cha
= -

Information flows ' D opal | "
g Go al Value Chai

Physical Flows Origin/ Destination

Relationships -\
Supply / Demand Relationships M

1
2 D 4
3
BB W e

FUNCTIONAL INTEGRATION GEOGRAPHICAL INTEGRATION,

N VAN
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Producer and Buyer-driven Value Chains

(

Manufacturers

Domestic and foreign
subsidiaries and
\_ subcontractors

Distributors

Retailers and
Dealers

PRODUCER-DRI J'
N

r

BUYER-DRIVE

International

National
Branded

Factories

Traders

Overseas
Buyers

' Marketers

Retailers
' Branded

© GTS

\_

Manufacturers

J
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Characteristics of Producer-Driven and Buyer-Driven Global Commodity (

ProduceiDriven Commodity Chains BuyerDriven Commodity Chains

Drivers of Global Commodity Chains Industrial capital Commercial capital
Core Competencies Research & Development; Production Design; Marketing

Barriers to Entry Economies of Scale Economies of Scope

Economic Sectors Consumer Durables: Intermediate Go« Consumer Nondurables
Capital Goods

Typical Industries Automobiles; Computers; Aircraft Apparel; Footwear; Toys

Ownership of Manufacturing Firms Transnational Firms Local Firms, predominantly in develop
countries

Main Network Links Investmesiased Tradebased
Predominant Network Structure Vertical Horizontal
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Product Life Cycle

A{—MONOPOL#} 4—fCOMPET|T|@-ﬂ_>

Sales

Competitors

Ovay;
19 f;,
14/]

|deg=———=> Promotio

First competitors Mass production

Obsolescence

o
R&D . Growth Maturity Decline

STAGE1 B STAGE? B STAGE3 B STAGE 4

1
I
I
I
I
1
1
I
I
I
I
1
1
I
1
I
I
1
1
I
I
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CRB Index (CCl), Monthly Close, 197/0-2013
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All Commodity Price Index (2016=100)
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...
Rogers International Commodity Index 1999-2021
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Global Merchandises Exports by Product, 1990-2005 (in % of valu
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Geographical Growth of a Multinational Corporation
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Global Production Networks and Location Strategies
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The Velocity of Freight
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Market Share by Freight Transport Mode, Western Europe, 1980-2002 (ir
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Market Share by Freight Transport Mode, United States, 1965-2005 (in to
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Fordist and Post-Fordist Production Systems
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Post-Industrial Revolution

,T/_/; ECONOMIC COMPOSITION % LABOR

;.EEE Relative: shift from manufacturing to serV|ce% FHFOLQLQJ LPSRUWDQFH F
JAY JAbsolute: growth of manufacturing. '.‘ Increasing importance of technical and
creative tasks.

. CAPITAL ACCUMULATION - INFORMATION TECHNOLOC
Sk [

Knowledge becomes a form of capital. iGlobal telecommunication networks.
High reliance on innovation. 1T embedded in products and services.

MANUFACTURING

Flexible manufacturing systems.

ISupply chain management (Just-in-time).
Piversified trade (from resources to high-value
goods).



Level of Embeddedness of Value Chains

LOW (STANDARDIZATION) HIGH (CUSTOMIZATION)

bedded Pure Segmented Customized Tailored Pure
Embeddednes Standardization Standardization Standardization Customization Customization
4 N\ 4 N\ 4 N\ 4 N\ 4 N\

m

Assembly

Market

m

Assembly

Market

m

Assembly

Market

Assembly

Market

Assembly

Market

. J . J . J \_ J . J
Demand Drive I?rocessmg Shipment to Assembly to Manufacturing to Design to order
without order order order order

Push (expectation) Pull (response)

Copyright © 1998-2024, Dr. Jean-Paul Rodrigue, Dept. of Maritime Business Administration, Texas A&M Unicasgyodroryser €oMBYoIThis material (including graphics) is not public domain and cannot be published, in
in ANY form (printed or electronic) and on any media without consent. This includes conference presentatidresrétprestsiooribliS Tse.



Energy and Minerals Supply Chains
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The Global Car Production Network, 2003
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The Automobile Supply Chain
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Cereals Supply Chain
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The Scope of a Supply Chain, Logistics Chains and Transport Cha
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Supply Chains: Alternating First and Last Miles
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The Concept of Logistics
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Logistics Goals and Operations
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Types of Packaging

PRIMARY PACKAGING SECONDARY PACKAGI TERTIARY PACKAGING
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The Supply Chain and its Cycles
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The Bullwhip Effect on Supply Chains
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Distribution and Related Logistics Activities
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Value-Added Functions and Differentiation of Supply Chains
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Taxonomy of Logistics Decisions
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) ©
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Total Logistics Costs Tradeoff
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Logistics Costs and Economic Development
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Logistic Performance Index, 2010
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Logistic Performance Index, 2016
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Logistic Performance Index, 2023
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The Logistics Virtuous and Vicious Cycles
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Worldwide Logistics Costs, 2002
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Global Logistics Costs by Function and Mode, 2018
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Logistics Costs, United States, 1980-2022
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The Evolution of Logistics
1960s 1980s 1990s 2000s 2010s

FRAGMENTATIC CONSOLIDATIO INTEGRATIONE VALUE CAPTURL AUTOMATION

Demand Forecasting]

Sourcing / Purchasing]

Requirement Planning Materials

Management

Production Planning ]

: Manufacturing Inventoﬂy

Warehousing J Warehousing ]
Materials Handling — Materials Handlin}; Logistics Digitalization
/ ; Management
Packaging ) k Packaging ]

Goods Inventory

: Information Technolody

Distribution Planning: Marketing / Sales |

Physical

Order Processing

Distribution Strategic Planning

Finance

Transportation

Customer Service

Copyright © 1998-2024, Dr. Jean-Paul Rodrigue, Dept. of Maritime Business Administration, Texas A&M Unicasgyodroryser €oMBYoIThis material (including graphics) is not public domain and cannot be published, in
in ANY form (printed or electronic) and on any media without consent. This includes conference presentatidresrétprestsiooribliS Tse.



SPQWLFLSDWLRQ 6WRFN  &\FOH 6WRFN ¥ 6DIHW\ 6WRF
Decoupling Stock
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From Push to Pull Logistics

(4 \

PUSH LOGISTIX PULL LOGISTI(
En-e3

Supplier Supplier Supplier g

Freight flo \ A

|

Manufacturer
| wanuicurer S

Returns/RecythTg ‘ ‘

h

Manufacturer

Distributor
Distributor

‘ A Point-of-sale data

Customer

\_ VAN
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Warehouses and Distribution Centers

g @ & &

WAREHOUSE DISTRIBUTION CENT Throughput

ISupply-driven (storage). iDemand-driven (throughput).

Buffer related function (inventory holding).  Fulfilling orders (processing and fulfillment).
¥nventory stored for weeks or months. ¥nventory stored for days or weeks.

iCargo ownership usually by supplier / producefCargo ownership usually by distributor/customer.
IConsolidation of cargo. IConsolidating, deconsolidating, sorting a cargo
1 imited added value outside storage. load or changing the load unit.

ICoping with unforeseen demand. Assembly, packaging and light manufacturing.

ICoping with stable and predictable demand.



A Typology of Warehousing

Distribution Center Specialized DC

HIGH HHigh added value High added value
ISimple operations IComplex operations
iCross-docking fE-fulfilment, Cold chain
Added Value
Bulk Warehouse Specialized Warehoug
1 imited added value 1 imited added value
1Simple goods IComplex goods
Coal, Ore, Grain IChemicals, Cold storage

LOW Specialization HIGH
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Advantages of Logistic Zones

GEOGRAPHICAL ADVANTAG OPERATIONAL ADVANTAGE

Land Planning and Regulations

Availability (ownership or zoning). $)DVW WUDFN" FRQVWUXFWLRQ DC

Lower acquisition (or renting) costs. Incremental development phases.
Preferential taxation. Compliance with regulations.
Foreign trade zone status.

Accessibility and Connectivity Economies of Agglomeration

© Proximity to terminals, suppliers and Lower distribution costs (scale).
C: customers. More full truck loads.

Lower distribution costs (distance). Shared services (labor, transloading,

Site accessible 24/7. telecommunications).

Infrastructures Multiplying Factors

Provision of utilities and roads. _~_\\_Anchor tenants (major actors in logistics).
i Leasing of warehousing space and © | Diffusion of best practices (managerial,
=== equipment. technical).

Service industries.



Value-added Activities Performed at Logistic Zones

FREIGHT DISTRIBUTION CLUS

. Inspection / Testin
Terminal E D 3 Terminal
> Transloading
A . .
[Tl Packing / Packaging |:>
. L Labeling / RFID _
Pickup O — Delivery
C Assembly / Customizi
l ST
Suppliers (é) Reverse Distribution R
() Specialized Storage

Copyright © 1998-2024, Dr. Jean-Paul Rodrigue, Dept. of Maritime Business Administration, Texas A&M Unicasgyodroryser €oMBYoIThis material (including graphics) is not public domain and cannot be published, in
in ANY form (printed or electronic) and on any media without consent. This includes conference presentatidresrétprestsiooribliS Tse.



N
Changes in the Relative Importance of Logistical Functions in Distribution

Demand Driven

m [nventory
® Transport System
® Information Systen

Supply Driven

0% 20% 40% 60% 80% 100%
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Benefits of Demand-Driven Supply Systems

~— Cause ~N ~—Consequence ~N

== Inventory turnover == Working capital

== Customer service == Netincome
== Labor productivity Operating expenses
== Capacity utilization == Return on assets

Logistics costs Operating expenses

11

- J - J
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Fragmentation of the Production System and the Logistics Industry

Fragmented———
T  ogisties N )
Region A E ! i i
~Agglomerated ~ ’ | :
Supply Chai E i
EEEN d : :
Inputs pEEE Outputs | B| : -
Region : !_ !
Factoél ; :
\_ Regional manufacturing clustﬁr | |
Region C :.!_ .:

\_ Global supply chain ~ /
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Logistical Improvements, Manufacturing Sector, 1960s to 2010s

20

18

16

% of GDP

1960s 1970s 1980s 1990s 2000s

® Logistics Costs (% GDP)= Inventory Costs (% GDP)= Cycle Time Requirements (days)
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.
Average Order Lead Times of European Manufacturers, Wholesalers, anc
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Purchasing Managers Index, 1990-2023
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-
Logistics Costs as % of GDP
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Conventional and Contemporary Arrangement of Freight Flows

@
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= Raw Storage ii o National Regional Local  petailers ! 8

O | Materials o ! | Distribution Storage Distribution !
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Logistical Activities Related to Containerization

Container I\/Ianageme Container Transportatl Cargo Handling Container Maintenanc
N =z=

N
] E— IIIIIIIII g /\

Q..

Broking/Leasing. Maritime shipping (Routing, . oading (Packing, Palletizingempty stacking.
Inventory management. Scheduling). and Bundling). Inspection.
fransport routing. Herminal operations frransloading (Re-bundling).iCleaning & Repair.
Container tracking. (Transshipment, Inloading (Unbundling, de-

Storage/Stacking, Gate palletizing and Unpacking).

access).

¥nland transportation (Ralil
operations, Drayage,
Repositioning).



Main Actors of the Logistics Chalin

Logi_sjics service provide Lead logistics providers
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N
Layers to Logistics Services

Manufacturing,

Cargo owners Wholesaling, Retailin
<
o’
: . O
Carriers TransportatlonF_J
=
Logistics service O
providers Logistics S
o
L
- : L

Lead logistics providers AP Supply chain
& consultants managementl

© GTS

< SUPPLY CHAIN INTEGRAHON—"
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Key Drivers for Third- and Fourth-Party Logistics Providers

GLOBALIZATION INNOVATION & MANAGEM

S~ Supply chains and manufacturing increasi 3PLs becoming increasingly sophisticated in
(0 g global, requiring greater management of supply chain management, making
L 29/ supply chains. investments, realizing economies of scale.

CORE COMPETENCIES ASSET UTILIZATION
@"é 3PL model promotes greater asset utilization

their core business and outsourcing logis
1 services to specialized firms.

(e.g. balancing flows, backhaul, within their

r @ 71 Manufacturers and retailers are focusing
networks) and asset-sharing alliances.

L



Main Core Competencies of Third-Party Logistics Providers

TRANSPOR
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Services Offered by Third and Fourth Party Logistics Service Provi

3PL z | 4PL

Standard Advanced Complete Integrated

Transportation services Vendor managed inventories Order planning and processingroduction planning
Carrier selection Stock accounting Information and Global sourcing

Rate negotiation Customs clearance and Communications Technologiefultiple routing options
Fleet management documentation (ICT) management Supply chain consulting
Warehousing Assembly Single invoice Real time supply chain

Cross docking Packaging and labeling Landed duty paid cost monitoring and adjustment
Pick and Pack Managing product returns  Payment collection

Distribution (direct to Financing Real time inventory updates

store/home) Retail delivery, set up and onJustin Time (JIT) inventory

Dispatching site training management

Delivery documentation Inventory tracking

Shipment consolidation
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Types of Freight Facllities

Facility

O
O

Heavy Manufacturing

Manufacturing

Light Manufacturing

O
O
Terminals Intermodal ‘
Bulk or transload '
Bulk warehouse ' Importance
Storage Warehouse ' High
Multitenant facility ‘ ‘ Average
® Low

Distribution center

Distribution Cross-docking facilit

Cold storage facility O

E-fulfillment center ‘

Parcel Sortation center

OOO0O0O000 0000

Urban logistics depo O
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Types of Freight Facllities

Facility Fabrication Storage Distribution
MANUEACTURING Storage of raw materials an
» Heavy Manufacturing Bulky outputs e
: . Parts inputs, Parts or finishe Storage of parts and
» #a » Light Manufacturing goods output inventory holding of outputs

TERMINALS Bulk or transload Port industrial complex Storage of raw materials Bulk inventory managemen
I |
=) (= S
I

STORAGE Bulk warehouse Single-purpose storage
NN

Multitenant facility Light manufacturing Multi-purpose storage
DISTRIBUTION .
Distribution center Asser?;&”?r?kag'”g’ Inventory replenishment

"&" @ Cross-docking facilit
PARCELS BlioEl Joglsilies Ciepe Last-mile logistics

E-fulfillment center High rack inventory Packing parcels

Inventory management

Sorting inventory

¢9 Sortation center Sorting parcels
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Nodes and Freight Distribution

Productior
Globalization of Production

S vafifabu

S ufacturing

(@)

N

é Regional 'stributi(@ Global Distribution

2

R etalli

O W
Consumptiorr

Local Distribution Scale Global
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The Role of Distribution Centers and Warehouses

Distribution Center
4 )

Deli :. =T DeIiverie§= == BEEO
cverCun mm .\..'. SURGXFEH Sr\(}duction unit
\ EEEE ¥ .'
T o EEEE warehouse Consianment
SENNER[cn || pelvereq :
=~ TTT . . .
/\ EEERE Distribution | Delivery vehicle
EEEEET| center O
Deliveriesa @ == H T\ :
gl T Deliveries.= .. =. Retail store
\_ J \_ J
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Asynchronism and Distribution Centers

TIME Supply and Demand NETWORK
Fluctuations Consumption ()
SEERETIY Production £— O

/

Cross-docking

y

SizE yE— SCALE
Consolidation
Deconsolidation » E

Transloadlng
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Main Warehousing Operations

Deliveries
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Put away
15%

|

Order-picking
55%
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10%
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Location and Design Criteria for Distribution Centers

ATTRIBUTE DRIVER

Price sensitivity Price per square foot; Operation costs (labor, utilities, taxes).
Footprint Large surface; Parking space for trucks; Space for expansion.

Th hout High clearance; Separate loading and unloading bays; Improved
acliity rougnpu stacking density (from 20 to 80 feet); Potential for cross-docking.
Connectivit Co—location Continuous turnover (pick-up and deliveries often LTL); Access t«
Y corridors; Co-location with rail, air and port terminals.
Market access: Shorter lead times; Less than 48 hours service
Accessibllity ead time window.
Technology Sort |rTventory; Control movements frgm receiving docks to shipp
docks; Management systems controlling transactions.
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o
Basic Operational Characteristics by Number of Warehouses, United Stat
2009
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Optimal Location and Throughput by Number of Freight Distributiol

%
Ax

- ;

r Summit‘(24°/)

N g

Bakersfield (21
~ - *

N

ncejto Customers:'378[miles)
LeadyTime:1.29 days "

b
-~

,‘ b 10’Distribtjtion Centers
Tacoma (4%)

Rockford (13%)

7N, o
Oakland (5%)-*"Denver-(5%) Newark'(20%)

o

Mansfield.(12%)

0,
Sbamg R {10%) Gain}esville (13%)

Palestine (12%)

i \ ,; e AveragelDistancelto Customers:173milesLakelandi(6%)
Average]lleadjTime:1.07 days [\ N [Average]l'eadiTime:1.04 days

Copyright © 1998-2024, Dr. Jean-Paul Rodrigue, Dept. of Maritime Business Administration, Texas A&M Unicasgyodroryser €oMBYoIThis material (including graphics) is not public domain and cannot be published, in
in ANY form (printed or electronic) and on any media without consent. This includes conference presentatidresrétprestsiooribliS Tse.



Market Area of Distribution Centers Located in the United States, 2
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Operating Hours of Distribution Centers
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A Typology of Spatial Dynamics in the Location of Logistics Sites

SPATIAL PROCESS

Spatial concentration of logistics sites Spatial diffusion of logistics sites
Zoning Dezoning
a
[
Logistics zones
(%)
>
r [~
>
[
m Polarisation Depolarisation
m
—

Logistics poles

@ Multimodal transshipment centre (e.g. Container terminal) O Logistics site (single or multi-user)
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Proximity and Intermediacy for Distribution Clusters

Long distance | =
transport corridor

Central business district
Sub center

Central area
| | Logistics cluster
(. Metropolitan area
Mega region
= [ntermediacy link
Urban Corridor = Proximity link
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Cross-Docking Distribution Center
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Freight Distribution and Network Strategies
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Logistics Networks

Network Structure
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Collaborative Distribution Strategies
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Complexity of the Supply Chain

Simple C:@
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VAN VAN
OFactory @ Distribution cente(>Representativ{() High-throughput DC

Copyright © 1998-2024, Dr. Jean-Paul Rodrigue, Dept. of Maritime Business Administration, Texas A&M Unictasgyodroryser €oXBNorThis material (including graphics) is not public domain and cannot be published, in
in ANY form (printed or electronic) and on any media without consent. This includes conference presentatidresrétprestsiopribliS Tse.



-
20 Largest North American Warehouse Operators, 2007
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The Evolution of Retall Logistics

: Suppliers / Wholesalers Stores )
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Direct
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Global sourcing
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- y,
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Parcel hubs Parcel delivery centers

Customer home
——

Sortation centers

2000s :
Digitalization

3 E-fulfillment centers Local depots

QCollection point

Delivery point
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The Evolution of Retall Logistics

PROCUREMEN DISTRIBUTIO

Global National / Regional Metropolitan Area Urban Core
I8
1980s Suppliers / Wholesaler&}»_ B
Rationalization .— ————————————————— - Distribution Centers :. Stores
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Global supply chains, Logistics sprawl Suburbanization, Shopping malls and megastores
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E-fulfillment centers @ Delivery point

Global supply chains, Logistics sprawl City logistics and fast deliveries
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Mail Carried by USPS and Parcels Carried by Major Carriers, United Stats
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E-Commerce Retail Sales as a Percent of Total Sales, United Stat
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The Impacts of E-commerce on Freight Distribution

J/

)

DISTRIBUTION PATTER

iDistributional consumption.
iGrowth in B2C deliveries. .
iChanges in last mile logistics.

IIIIIII
~,
SS

LOGISTICAL FACILITIES @

iNew logistical facilities (E-fulfillment,

Sortation center, Urban logistics depqt).
TAutomation of fulfillment and inventor
management.

REAL ESTATE FOOTPR

iShift of the real estate footprint from
retail to distribution.
iChanges in locational dynamics.

VERTICAL INTEGRATIO

iDevelopment of 3PL and 4PL services.
iDedicated carrier services (truck, air,
non-vessel operating common carrier).
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Logistics Facilities Supporting E-commerce

Inbound Cross Doc

R »

»
»

Sortation Center

»
»

i

Local Freight Statio

E-Fulfillment Cente

L arge-sized.

iReceiving containers and holding

inventory. E =)
FDouble-side cross-docking » = :
configuration. E -

IClose to intermodal terminals.

Delivery Station

iMedium to large-sized.
iCross-docking configuration for
loading trucks.

tAutomated and semi-automated
sortation.

FAccessibility to regional distribution.

Fast Delivery Hub
iISmall or micro-sized.

iStore-like facility (pickup location).
H ocker banks (freight station). »
iHigh-density neighborhood Ioca1i<s.

i

L arge-sized.

iSingle-side cross-docking
configuration common.

iHigh racks automated storage.
fitem specialization.

FAccess to a major parcel hub.

tMedium to small-sized.

T Cross-docking configuration for
loading delivery vehicles.

T Periphery or central areas of
metropolitan areas.

iSmall to medium-sized.

iNear large metropolitan areas.

il imited inventory of high-demand
items.

iSome co-location with e-fulfillment
centers.



E-Commerce Faclilities Operated by Amazon in the United States,
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E-Commerce Faclilities Operated by Amazon in the United States,
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Retall Logistics and E-commerce
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Comparison Between Retail and E-commerce Cost Structures for a $150

Retail Cost Structure E-commerce Cost Structure

$24.00

Profit $45.00 Profit

$15.00 = Marketting = Marketting
m Other retail costs

$15.00 Operating costs

$22.50 R.ent' _ = Warehousing
» Distribution to store

m Store Payroll
m Factory Cost

$30.00 Free shipping & Return
® Factory cost
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Shifts of Logistical Operations Iin the Internet Economy

Traditional logistics

E-logistics

Orders

Order cycle time
Customer
Customer service
Replenishment
Distribution model
Demand
Shipment type
Destinations

Warehouse reconfiguration

International trade compliance
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Predictable

Weekly

Strategic

Reactive, rigid
Scheduled
Supply-driven (push)
Stable, consistent
Bulk

Concentrated
Weekly or monthly

Manual

Variable

Daily or hourly
Broader base
Responsive, flexible
Real-time
Demand-driven (pull)
More cyclical
Smaller lots

More dispersion
Continual, rule-based

Automated




Elements of Last Mile Logistics

[ )| TERMINAL [ )| WAREHOUSING

Capacity; turnover; gate accesf Inventory level; lead time;
| transloading

[ )| DRAYAGE [ )| DELIVERIES

Congestion; chassis managenlent Congestion; parking




The Last Mile in Inland Freight Distribution
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Elements of Supply Chain Connectivity and Integration

B} Transport Connectivit

Infrastructure and superstructure improvements (capacity
throughput).
) Synchronizing terminals and hinterland flows.

_______________________

J

Commercial Integratio

the supply chain.

) Vertical and horizontal integration (e.g. bill of lading).

J

Customs and Security Integrati

Moving cargo more efficiently across borders.
Harmonization of customs and security procedures.
Assessments of cargo contents, cargo integrity, route inte
) information integrity.

Regulatory Integratio

J

) of standards and certification.

Improving connectivity and interoperability of modes (interrhogaseg’;.

Trade and commercial agreements. Mergers and acquisitic r.! !"a' !

@
Cost, time and reliability of transport and distribution servicgs. Inl

r
g

\

Oa "

-

Promote modal choice and avoid subsidized modal preference.
Harmonization of regulations across jurisdictions such as for vehicles,
goods handling and transport, land use, labor and finance. Promotion

Planning and Funding Integrati

Planning and funding of infrastructure provision from an integrate
multi-modal and logistics chain perspective.
Respective roles and competencies of the public and private actc

Work Practices Integratid

Organizational (managing labor as a group) and skills (managing
individual workers) competencies to move cargo efficiently.
Operational window (working hours), minimal service levels and
essential services.

Automation of repetitive tasks.

Information Systems Integrati

Interconnectivity of information systems with blockchains.
Asset tracking, status monitoring, customs facilitation, freight stat
information and transport network status information.



Global Supply Chain Pressure Index (GSCPI) and Major Supply CI

Disruptions

1. 9/11 (2001) 10. Tianjin Port Explosions (2015) Anthropogenig @ 5
2. West Coast Port Strikes (2002)1. Hurricane Maria & Harvey (2017) ?
40 3. Hurricane Katrina (2005) 12. Hanjin Bankruptcy (2017) @
4. Financial Crisis (2008-2009) 13. US-China Trade Disputes (2017-18) |
5. Haiti Earthquake (2010) 14. COVID-19 (2020-22)
6. Icelandic Volcanic Eruption (2@%50)Beirut Port Explosion (2020)
3.0 7. Thailand Floods (2011) 16. Suez Canal Blockage (2021)
8. Sendai Earthquake (2011) 17. LA/LB Port Congestion (2021)
9. Hurricane Sandy (2012) 18. War in Ukraine (2022)
20 19. Red Sea Crisis (2023-24) (13
0.0
-1.0
8238355558883 3888855888899 339999339995 588339858888%
8385383838383 838383838383838383838383838383838383838373




Fundamentals of the Physical

PHYSICAL INTERNE
Encapsulation

e

Products Pl container Load unit

Interfaces
1

] Terminal

Protocols

Lhd Lind id L bd d L ndL
1Mo Mz AR A

Layer

Internet

1Encapsulation (consolidation) of products into a
modular unit (PI container).

1PI containers to be reconciled with existing load units
(e.g. boxes, pallets, ISO containers).

1Consolidation, deconsolidation and storage of Pl
containers at distribution facilities.

¥Transport and relay Pl containers at terminal facilities.
1Physical and digital interfaces.

1Protocols regulating the layers of logistics services (L)
along supply chains.

H ayers: Physical (L1), Link (L2), Network (L3), Routing
(L4), Shipping (L5), Encapsulation (L6), Logistics (L7).
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