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Exploratory Study on the Efficient Operation of Parcel Delivery
Network with the Growth of Online Shopping Industries

Hyunwoo Lim*
Jong Won Lim**
Hansuk Yi***

Abstract

The critical link between consumer-based internet ordering and the delivery of the product to the
consumer s a key success factor in online shopping. Market areas of online shopping company
implies the range of space where products ordered from online shopping can be physically delivered
to customers distributed over space with reasonable shipping cost and lead time through the physical
distribution network.

The average rate of growth in online shopping is 36% per year in Korea for the last 5 years. But
there are no maps available that describe sales/delivery density of online shopping. few researches
are focused on the short-term/long-term adaptation to demand increase by online shopping.

In this paper (1) Maps of trade area are described indicating the sales/delivery density around the
nation. (2) Empirical researches suggested that short-term adaptation to demand increase resulted in
price reduction and service in enhancement of service quality in local fransportation. But the
long-term adaptation on the parts of parcel delivery industry are to be investigated in future

researches.

Key words: Online shopping Trade area, Distribution network, Local Transportation Linehaul
Transportation, Hub terminal, Range of goods

*  State University of New York at Buffalo. Geography, Ph.D. Student
**  Seoul national University, Business Administration, Professor
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I. Backgrounds and Objectives

Online shopping business in South Korea has
experience tremendous amount of growth at
average annual rate of 36% for the past five
years. One of the most important factors in the
growth of online shopping would be the solid
support of the physical distribution network. A
stccessful delivery of packages ordered from
customers distributed across the entire country
depends on the seamless and reliable performance
of the physical distribution network including
central warehouse, terminals, and distribution
centers, Market areas of online shopping
company implies the extent of space where
such deliveries can be successfully made within
promised lead time and with reasonable shipping
cost. However, there has been little studies on
the relationship between online shopping
business and its supporting physical distribution
system. This research aims at exploring the
structural relationship between these two.

The objective of this study can stated as two
folds. First, factors of increase in online
shopping expenditure is explained, and the
expansion of online shopping market s
described by the maps of online shopping
demand density. Secondly, development of
attributed  to

characteristics of consumers and products,

online shopping can be

delivery price, level of delivery service, and

physical distribution network system. Among

this factors, this study is intended to focus on
the efficiency of physical distribution network
that is responsible for the delivery operation of
online shopping business, More specifically,
based on the survey conducted on delivery
personnels and terminal representatives, we
intend to perform exploratory studies on how
the increase in online shopping demand for the
past few years has affected the operation of
physical distribution nefwork in both tactical
and strategic levels, which may result in
delivery price reduction and improvement in

level of delivery related customer service,

II. Empirical Results

2.1 Nationwide expansion of online
shopping market

(Figure 1) shows the nationwide expansion
of online shopping markets due to the
improvement of efficiency and reliability of
physical distribution network for the past few
years, These maps show that market area of
online shopping has reached customers even at
peripheral regions where access to large scale

shopping mall or discount stores are limited,

2.2 Tactical and strategic adaption of
physical distribution network

As an empirical study, covariance structure
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(Figure 1> Market area of online shopping demand (left: 1 month; right 1 year)

model is used to explore how parcel delivery
companies are adapting to changes in online
shopping demand at both tactical and strategic
As
adaptation, variables related to local distribution

levels, a short term tactical level

centers are Included in the model such as

number and load factor of delivery trucks.

<Figure 2> Qverall structure of t
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Variables of mid/long term strategic adaptation
included in the model of

distribution center, size and diversification of

are number

mode of transport. The change in online
local
distribution centers. The overall structure of

shopping demand is measured in

the covariance structure model is shown in

he covariance structure model
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{Table 1) Results of hypothesis testings

Hypotheses Path parameter t-value Accept/Reject

Hl'. ' As demand .dens1ty 'm'creases, distribution 030 6.071 Accept
efficiency at the tactical level is improved.
H2j ' As demand d§n51ty 1‘ncvreases, distribution 005 0.0911 Reject
efficiency at the strategic level is improved.

. ) . ot
H4. Tgchcal 1ev§1 adaptgtxon has a positive effect on 0.998 9939 Accept
the delivery service quality.
H5..As the dlstnbutlgn netwgrk is 1.mpr'oved at the 0.92 9721 Accept
tactical level, the per item delivery price is decreased.

(Figure 2), and the results of hypotheses
testing is summarized in (Table 1).

With respect to the increase in on-line
shopping demand, tactical adaptations were
more readily made by the parcel carriers in
local delivery operation, which turned out to
help lowering per item shipping price and
improving quality of delivery service. However,
the direct

shopping demand increase and the long term

relationship  between on-line
strategic adaptation was not observed. The
contribution of strategic adaptation to delivery
price reduction and service quality is not clear,
which remains further investigation in this

research.

M. Conclusions

Identifying the structural relationship between
online shopping business and the corresponding
been a
challenging task due to the dynamic nafure of

physical distribution has always
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logistics and the proprietary issue of acquiring
the empirical data from private sectors. This
research can be valued as a break-through by
attempting to explore the structural relationship
between increase in online shopping demand
and adaptation of physical distribution network
of parcel delivery companies in terms of both
short term tactical and mid/long term strategic
levels. The theoretical and practical implication

of this paper can be stated as follows.

1) While most of the previous studies on

online shopping business focused on
consumer behavior, this paper extended
physical

distribution system that supports online

its scope of research to

shopping business. The covariance structure
model in this
identified the symbiotic relationship between

employed study has
the growth of online shopping and the
efficiency and reliability in the operations

of parcel delivery system.



2) In the conventional brick-and-mortar
retail business, market areas are determined
by the distance that customers are willing
to travel to purchase certain products. On
the other hand, it was shown that market
areas of online shopping business can be
extended to the entire nation even for
low price daily necessities, which is not
possible without the solid support of

distribution

expansion of online shopping market may

physical system.  The
also benefit consumers in the periphery
areas with limited access to discount
stores or large shopping malls, which may
eventually contribute fo the increase in
their real income. Likewise, proliferation
of online shopping may also favor small
business to access nationwide market,
which will contribute to the growth of

local economies.

3) Once the
accomplished by having enough online

economies of scale is

shopping demand, the utilization rate of
the delivery network increases, which
makes 1t possible for parcel carries to
reduce per item delivery costs and to
generate sufficient profit for maintain
their business. This in turns can induce
nationwide increase in online shopping

demand.

4) Tt turns out that adaptations at tactical

128 SHORAIE MY H9d xes 20074 78

level in local distribution centers can be
more readily made than those at strategic
level especially in terminal operations
which require long term investments.
This implies that the growth of online
shopping business will eventually face its
limt without structural innovation in
line-haul transportation. We believe that
more research attention has to be made
line-haul

transportation such as efficient hub

on the Improvement of
terminal operations and dynamic fleet

managements.
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