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Facing the rapidly changing global market, global competition has imposed tremendous
pressure on manufacturing enterprises to transform and to adjust their supply chain operations.
Specifically, manufacturers have to take global logistics strategies to maximize their profit and to
meet their international customer’s needs. Based on this trend, a distributed product often has
its manufacturing activities dispersed throughout many locations. Once goods transfer from one
place to another, complicating financial factors arise such as exchange rates, import duties,
corporate taxes, drawbacks, value added taxes or sales taxes. Necessitated by intense
competitive pressures, executing the strategy of multi-functional DCs is a critical means for
manufacturers to face global competitive market. To spark economic growth, governments have
proposed several analogous customs supervisory areas possessing many tax-reduction and
tax-exemption strategies. It is vital importance for global manufacturers to take advantage of
above preferential strategies to achieve tax savings. Nevertheless, few studies have been done
on the crucial issue of tax savings to maximize manufacturers’ profit through customs
supervisory areas. The purpose of this study was to develop the profit-maximizing approach

with tax savings incorporated customs supervisory areas for a global manufacturer.

Keywords: global logistics, global manufacturer, tax savings, after tax profit-maximizing model,
customs supervisory areas
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Notation Definition
BOM units of ancestor goods « required to make one unit of descendant
K goods S (a -units/ A -unit)

FA Set of internal and external supply chain member

Fa, Set of internal and external supply chain member in customer
supervisory area C

FA' Set of internal supply chain member(i for short); FA' < FA

FA, Set of internal supply chain member in tax zone 7T

A Set of internal supply chain member in customer supervisory area
C

FA Set of brand company (b for short); FA" < FA

FA, Set of brand company in customer supervisory area C

FA; Set of brand company in tax zone T

g Set of all kinds of distribution centers including deep process DCs,
simple process DCs, non-bonded DCs (d for short); FA? < FA

FA™ Set of manufacturing centers

FA" Set of venders (v for short); FA" < FA

FA® Set of all kinds of distribution centers and brand company

F MDD Set of manufacturing centers, deep process DCs, non-bonded DCs

F AP Set of deep processing DC and non-bonded DC

i Set of deep processing DC, simple processing DC and non-bonded
DC

G Set of types of goods

G’ Set of modular components; G" < G

G* Set of semi-products; G’ < G

G’ Set of finished products; G” < G

G” Set of semi-products and finished products; G” < G

N Set of countries

SN Set of serial numbers
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Notation  Definition

SN, Set of serial numbers of inbound flow / of modular components r

SN; Set of serial numbers of inbound flow / of semi-products s

SN/ Set of serial numbers of inbound flow 7 of finished products p

SN Set of serial numbers of inbound flow [/ for transferring modular
! components » into finished products p

Sy Set of serial numbers of inbound flow [/ for transferring modular
! components 7 into semi-products s

SN Set of serial numbers of inbound flow [ for transferring
! semi-products s into finished products p

SN Set of serial numbers of inbound flow [/ for simple process of
! semi-products s

SN Set of serial numbers of inbound flow [/ for simple process of
! finished products p

SN, Set of serial numbers of outbound flow O of semi-products s

SN} Set of serial numbers of outbound flow O finished products p

Sy Set of serial numbers of outbound flow O for transferring modular
© components 7 into semi-products s

SN Set of serial numbers of outbound flow O for transferring modular
© components » into finished products p

SN Set of serial numbers of outbound flow O for transferring
© semi-products s into finished products p

SN Set of serial numbers of outbound flow O for simple process of
© semi-products s

SN Set of serial numbers of outbound flow O for simple process of
o finished products p

Q Set of transportation modes

Set of available transportation modes between a given chain member
Q@*,2") 0 in the country xe N to another given chain member A in the

country ye N; QO0°,17)cQ.
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Notation

Definition

cost -

gotr -

&y

oi

qué’xﬂyma -

revenue,,

The cost of a given chain member € in the country xe N;
[$/unit of time]

Binary decision variable represents that whether goods
transformation occur a given chain member € in the country
xe N when transferring ancestor goods « into descendant
goods [ take place

Binary decision variable represents that whether goods « was in
progress in a processing channel f at a given chain member &
in the country xe N

The operating income of a given chain member € in the country
x € N ; [$/unit of time].

Binary decision variable represents that whether goods ae€G
was shipped from a given chain member € in the country xe N
to another given chain member A in the country y e N, using
transportation mode m e Q(6*,1");

The revenue of a given chain member & in the country xe N ;
[$/unit of time]
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Notation

Definition

BR

A

BN
CSF

cor

o*

CPRICE,

DRT

0 a

DUTY,,,

FIX

FS

0 Am

'

& a

PROC,

PPA

PPC =

Requirement of finished product for a given chain member A in the
country y € N ; [units of p/unit of time]
A big number

Cycle stock factor [percentage]
Corporate tax rate (%) of country x € N of supply chain member &

Contract price of goods a € G [dollar/unit of goods « ]

Value added tax drawback rate (%) on the value of goods € G of
country x € N of supply chain member &

Import duty rate (%) on the value of goods o € G shipped from a
given chain member & in the country x € N to another given chain
member A inthe country ye N

Exchange rate of country xe N of supply chain member & ;
[monetary units of the respective country/dollar]

the generalized form of the fixed cost associated with a given chain
member € inthe country x € N [monetary units country of a given
chain member € per unit of time]

Frequency of shipments of goods from a given chain member € in
the country x € N to another given chain member A in the country
y € N, using transportation mode m € Q(6*,1”); [units of time ]
Holding cost [monetary units/ unit of time] (units of time consistent
with those of the average transportation time parameters)

Inventory value of goods « € G, given in monetary units of a given
chain member € inthe country xe N per unit of goods «
Procurement cost (including transportation, related costs, and taxes)
of goods a €G shipped from a given chain member € in the
country x € N to another given chain member A in the country
y € N, [monetary units /unit of goods « |

the generalized form of the simple process capacity of finished
product in a given chain member & in the country x e N [finished
product units/unit of time]

the generalized form of the simple process cost (including handling
cost) of finished product in a given chain member & in the country
x € N [monetary units country of a given chain member & /unit of
finished product]
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Notation

Definition

RSA

RSC

RPA

SPA,,

SPC

the generalized form of the capacity of transformation of goods
associated with a given chain member € in the country xe N for
transferring modular components into semi-products for the period
under study; [semi-product units/unit of time]

the generalized form of the cost of transformation of goods (including
production cost / deep process cost and handling cost) associated with
a given chain member € in the country xe N for transferring
modular components into semi-products [monetary units country of a
given chain member €/ unit of semi-products]

the generalized form of the capacity of transformation of goods
associated with a given chain member € in the country xe N for
transferring modular components into finished products for the period
under study; [finished product units/unit of time]

The generalized form of the cost of transformation of goods
(including production cost / deep process cost and handling cost)
associated with a given chain member € in the country xe N for
transferring modular components into finished products in the country
x € N ; [monetary units country of a given chain member &/ unit of
finished products]

the generalized form of the capacity of transformation of goods
associated with a given chain member € in the country xe N for
transferring semi-products into finished products for the period under
study; [finished product units/unit of time]

The generalized form of the cost of transformation of goods
(including production cost / deep process cost and handling cost)
associated with a given chain member € in the country xe N for
transferring semi-products into finished products; [monetary units
country of a given chain member &/ unit of finished products]

the generalized form of the simple process capacity of semi-product in
a given chain member € in the country xe N [semi-product
units/unit of time]

the generalized form of the simple process cost (including handling
cost) of semi-product in a given chain member € in the country

x € N [monetary units country of a given chain member & /unit of s]
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Notation

Definition

SSF,

O a

TP

0 AV a

TRC

G A'm

1T

6 2%m

1468

VAT

0*a

Safety stock factor of goods « € G at a given chain member & in
the country xe N

Transfer price of goods o € G shipped from a given chain member
6 in the country xe€ N to another given chain member A in the
country y € N (not including transportation costs); [monetary units
country of chain member & /unit of goods « |

Transportation cost per weight unit (not including duties) of goods
shipped from a given chain member € in the country xe N to
another given chain member A in the country ye N , using
transportation mode m e Q(6*,4”); [monetary units country of a
former given chain member & /weight unit]

Average transportation time from a given chain member & in the
country x€ N to another given chain member A in the country
y € N, using transportation mode m € Q(6*,1”); [units of time]
Capacity of a given chain member € in the country xe N for
supplying modular components for the period under study; [modular
component units/unit of time]

Value added tax rate (%) on the value of goods « € G of country
x € N of supply chain member &

Weight of a unit of goods « € G ; [weight units/unit of goods]
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