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Abstract: Logistics Network System among cities has attracted considerable research attention in the recent
past. Despite the growing body of literature on this topic, precious little effort has been devoted to synthesizing

the overall state of research on this 1ssue. In this study, an attempt 1s made to review the status of literature on
the logistics network system among cities issue. We classified the related issue into five contents and reviewed,

respectively, there are the connotation research, plamming theories and methods research, facility location
research, spatial structure research and urban distribution route optimal research. Based on these reviews,

suggestions for future research are likewise provided.

Key words: Logistics networl system among cities, literature review, future research direction

INTRODUCTION

In the recent past, Logistics Network System among
Cities (LNSAC) has received considerable attention from
logistics scholars, resulting mn a plethora of research and
writing in this field The interest of researches in LNSAC
should continue as several recent studies suggest that
a steadily increasing research interesting in this field
(Patier and Browne, 2010, Gonzalez-Feliu et al., 2013).
Despite the growing body of literature on this topic,
efforts to synthesize the overall state of art of research on
this 1ssue have so far been rather limited The LNSAC
concept comes from city logistics and Japan Tnstitute of
Logistics is one of the first provided the LNSAC concept,
they classified city logistics into three contents: there are
LNSAC, mnter-city logistics of cities and ending city
logistics, respectively. Later, more and more research
papers are further researched in this issue, but till now,
they 1sn’t any paper synthesize these topic.

As an attempt to fill this drawback, this study
presents a review of the major literature and key finds n
logistics network system among cities. We classified the
related 1ssue into five contents and reviewed,
respectively, there are the connotation research, planning
theories and methods research, facility location
research, spatial structure research and urban distribution
route optimal research. Based on these reviews,
suggestions for future research are likewise provided at
the end of thus study. Each of these contents 1s reviewed
in a section and the organization of this study can be seen
as follows.

DEFINITION AND CONNOTATION
RESEARCH OF LNSAC

One of the challenges in trying to evaluate the
growing body of literature on logistics network system
among cities is the lack of concept definition. Indeed, little
defimitions and interpretations can be found m previous
literature (Taniguchi et al., 1999). To trace the definition
of this 1ssue, we could start from city logistics system
which is thought to be the foundation of LNSAC.

The main research findings can be reviewed as
follows: The Japanese scholar Euchi Tamguchi etal was
one of the first who proposed the definition of city
logistics in the 1st conference of city logistics, he
(Tanmiguchi, 2001) thought city logistics 18 an optimal
process logistics and transportation
activities within urbean system which considering the

of enterprise

traffic environment, traffic congestion, energy waste and
some other related factors. Professor Cui (2003) thought
that city logistics is a kind of regional logistics to meet the
demand and characterizes of city’s economic development
under certain administrative planning conditions. Extend
the definition of this concept he proposed in 1999 and
2001, they Tamguchi and Thompson (2002) also thought
city logistics is also affected by inner production (include
the productivity), production flow and the exchange
between inside and outside. Later (2004) Taniguchi et al.
extend this concept again from city transportation
optimization angle; they (Tamguchi and Thompson, 2004)
thought that the goal of city logistics is to improving
the core completion of cities by advanced information
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technology, it not only optimize the logistics and
transport activities, but also strive to reduce the city
traffic congestion, traffic environment pollution and other
negative impact of our cities. Russo and Comi (2006)
thought that city logistics can be divided into three
different modes considering the economic influence
factor, the industrial structure influence factor and the city
logistics infrastructure factor which are outputting model,
consumption model and comprehensive  logistics
model. Chinese scholar Shu-Fang LT also holds this view
(L1, 2007).

As we described above, Tapan Institute of Togistics
is one of the first provided city logistics concept, they
classified city logistics mnto three contents: There are
LNSAC, inner logistics of cities and ending logistics of
cities, respectively. HUA Fang-Ling proposed his opinion
in his book named logistics structure, he thought that the
city logistics demand objectives’ demand characteristics
can be summarized as follows (1) For city distribution, the
growth radiation range of cities and the rapid
development of business format improved the demand of
city distribution logistics, (2) For regional logistics in
metropolitan areas, the formation of metropolitan area or
city group is a major trend in the process of civilization,
the logistics activities develop from inter-city to among
the cities comes to an important part of city logistics,
(3) for province and inter-city logistics, modern cities has
incorporated into multi-level economic zone, so as to this,
province and inter-city logistics plays an important role in
promoting the exchange of cites in different regions and
(4) For international logistics, the internationalization of
city economic promotes the development of international
logistics (Hua, 2001).

As we can see from previous results, review the
scholars can't make an agreement in city logistics concept
and there 1sn’t any valuable study proposed the ULSAC
concept. The current definition of city logistics concept
is mainly from the view of function point and the research
on city logistics function are mostly focused in the
following point (1) To meet the demand of city live and
economic development, (2) To solve specific city logistics
problem, such as traffic congestion, air pollution and
energy consumption, etc. and (3) To meet the important
role of city’s economic development and competitiveness
improving.

According to the review above, we can see that, to
propose a valuable and accurate concept of ULSAC
seems especially important.

PLANNING THEORIES AND METHODS
RESEARCH OF LNSAC

In planning theories and methods research field, there
are many related research papers and the scholars have
achieved fruitful findings.

In planning theories research field, O’ Connor e# al.
(2010) constructed the city logistics theory structure by
considering the relationship between supply chain
management, industrial cluster and the space of new city
industrials. Tamiguchi et al. (2003) thought that city
logistics planming should be consistent with city
planning, it should be demand-oriented and the logistics
resources should be integration
complementary advantage. Kéhler U ef al. conducted an
further research on Taniguchi E’s, they deeply analyzed
the process of city logistics planning, they thought that
different logistics supply subject plays different role in
city logistics (1) For signal logistics service provider, it

and form a

provides single but professional logistics service for its
customers, (2) For mtegrated logistics service provider, it
integrates varieties of logistics service to meet varieties
forms of service require, not just one single kind of
professional service and (3) For large-scaled logistics
service provider, the service ability and level increase with
the increases of logistics service providers’ integration
level (Kohler and Groke, 2003). Later, Crainic (2008)
explored the city logistics developing issue by analyzing
the relationship between city logistics developing and
regional economics and he also analyzed the developing
process of city logistics by system dynamics. To city
logistics developing 1ssue, Tong (2002) thought the
evaluation index system of regional logistics development
mainly reflected by the following 4 aspects: Modern
logistics demand indicators, modern logistics supply
indicators, modern logistics environment developing
indicators and modern logistics performance indicators.

In  methods research field, Rogers and
Tibben-Lembke (1999) analyzed the network and
management system of reverse logistics. Taniguchi and
Nemoto (2001) proposed a green logistics strategy to
optimize city traffic by developing intelligent
transportation and E-commerce. Awasthi and Proth (2006)
discussed the city logistics decision model by system
dynamics by analyzing the comprehensive goods
movement, vehicle allocation, transportation environment
and other factors. Craimc ef al. (2009) emphasized the
relationship of urban distribution system and the urban
economic development; they introduced a two-track
distribution structure to evaluate and plan the city
distribution system and this method provide a new
version to research on LNSAC planning.

As we described above, the research on this field has
achieved fruitful findings, but as we can see, these
research papers are mamly focus on city logistics
developing strategy, there isn't any valuable study
researching on the planning theories and methods of
different type of cities or among cities.
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FACILITY LOCATION RESEARCH OF LNSAC

Facility location research of LNSAC can be specific
mto distribution center, logistics Park, supply hub and
other specific logistics facilities. The previous research on
logistics facility location were mainly by the method of
Analytic Hierarch Process (AHP), genetic algorithm,
mteger programming, grey comrelation analysis, the
improved analytic hierarchy process and fuzzy evaluation
method. In addition to these traditional methods, many
scholars have iunproved these methods and mmovated
new methods.

Davis (2011) researched the logistics facility location
issue by web GIS methed; he introduced the storage cost,
processing cost, construction cost of facilities to
construct the location model. To this 1ssue, Chinese
scholar Ii et al. (2009) also made an in-depth research, he
introduced some additional variables to calculate the
model; there are the rent, slop, mventory and some other
factors, respectively. Later on this, Kaundinya ef al.
(2013) further studied this issue; he proposed the
structure of city logistics system based on GIS and the
optimization model of distribution layout and then he put
forward an altemnate location method to solve this model
which provides a new way to improve city logistics
system planning. Zapfel and Wasner (2002) made a
research on facilities layout planmng, transportation
routing by comstructing the city logistics model,
transportation system, supply and demand model and
impacting model, he also evaluated various options and
proposed the city logistics resources integration concept
to maximize the value of city logistics. Melo et al. (2009)
introduced 9 basic facilities location model, such as linear
programming, integer programming, dynamic prograruning,
and some others, the goal of these models are to minimize
the total location cost and the difference between these
models are mainly the object function. Awasthi ez al.
(2011) discussed the logistics distribution center location
network concept, he constructed the coordination
analysis model of logistics distribution center network
scale and economic development and he also proposed a
method to calculate the coordination coefficient. The
research by Awasthi et al. was based on Fisher (2002)
classification of distribution center which are production
distribution center, consumptions distribution center and
transportation  distribution center. Considering the
particularity of Chinese distribution center location,
professor Cui (2003) thought that distribution center
location in China should not only consider the basic
factors, such as logistics scale, customer demand,
transportation, logistics, capitals or marketing, but also
should consider the regulation of government.

By reviewing these research literatures, it is
concluded that, although many scholars of domestic and
abroad researched on the logistics facility location 1ssue
of mter-city logistics and they have aclieved fruitful
findings, but as we can see, little effort has been devoted
to research the logistics network construction among
cities. It left over a large exploration space of multi-level
and multi-node facility location problem of logistics
network system among cities.

SPATIAL STRUCTURE RESEARCH OF LNSAC

Scholars have explored the spatial structure from city
planning, geography angles and they have already put
forward many mnovative algorithm, these researches can
be extend to spatial structure of LNSAC research. So,
review these literature has a significance to LNSAC
spatial structure.

Wu (1999) analyzed the researches, theories and
findings of city spatial organization since the middle of
20 centwry and he also made some attempt the fill the
research blank on the evolution research from city group
to metropolis. Adams (2012) pomted out that social
attribute 1s an mmportant aspect of city spatial structure
and topology is a very effective method to analyze its
structure, in topology theory, we can calculate the
quantification relationships between city morphology and
social activities by conversing the structure between
these groups, it has an important significance in exploring
the complexity and self-organized feature of cities though
this structure 18 static and graphic. Later, Anand et al.
(2012) pomted out that city logistics 1s a professional
aiming at solving the city freight traffic problem in its
sustainable development, one of the most important
characteristic i3 the heterogeneity among stakeholders,
city logistics concerned more about public managing and
public interest, so in order to achieve the optimal balance
between private interest and public interest, it is
necessary to predict the behavior of different groups of
city logistics network layout decision. To this issue,
Professor Xu and Ju (2008) pointed out that city economic
development has a strong relationship with city logistics
and the development of city logistics need the support of
logistics network system, he also thought that construct
the city logistics network system is the inevitable
requirement of city industry and commerce developing, is
the inevitable requirement of city competitiveness, 1s the
inevitable requirement to integrate logistics resources and
is the inevitable requirement to realize the logistics
industry intensive developing, he also pointed out that
constructing city logistics network system, reasonable
logistics facilities planmng and spatial structure 18 very
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important, it can promote the coordinated operation,
orderly competition, strengthen the construction of
logistics system and the
organization. To construct the spatial structure, some
scholar established a very special model named city

information  network

underground tree logistics network layout model by
simulating the plant growth, this model can get the
optimal spatial structure by simulating the growth process
of artificial plant, at the end of his study, they compared
the solving results with genetic algorithm method and
amnealing algorithm method by calculating the STEINLIB
laboratory data (L1 et al., 2012).

There are many other valuable papers on this issue,
the above literatures are some representative studies, but
as we described before, these literatures are not explicitly
toward LNSAC spatial structure, but it can be extend to
the spatial structure of LNSAC research.

URBAN DISTRIBUTION ROUTE OPTIMIZATION
RESEARCHOF LNSAC

Logistics scholars have achieved fruitful research
results of mter-city logistics and between-cities logistics
optimization, although the gist of tlhus study is not
research on the route optimization, but these researches
are of great significance to LNSAC, especially the
methods in these papers. So, we carried out a literature
review on this 1ssue, hoping that it can help studying
logistics network system among cities.

Button and Pearman (1981) first put forward the
economic factors which affect the city transportation.
Later, Noortman (1984) started to research the distribution
problem. He and Crainic (1999) proposed the basic
principles to solve city traffic congestion problem.
Taniguchi ef al. (2003) proposed a view to construct the
logistics  system of sustamable developmg cities.
Stephen et al (2005) deepen this view and his study
city  freight
transportation and city economic vitality mamntain.
Euchi Tamiguchi et al. (1999) proposed a method to
simulate the dynamic traffic of city logistics, this method
can evaluation accurately of the total transportation costs

focus on the discussion between

and carbon dioxide emissions by analyzing the route, time
and total freight volume. Hu and Sheu (2003) optimal the
city distribution route by classifying the customers with
fuzzy cluster analysis method Later, Sheu (2006) made a
further research on thus issue; he designed a dynamic
logistics resources allocation method based on fuzzy
cluster and fuzzy ranking of customers, this method is
based on 5 process of city logistics which including
demand  attribute  description,  customer groups,

customer groups ranking, container allocation and

vehicle allocation, the final simulation results showed
that the total operation cost and average turnaround
time 1s reduced by 274 and 8.7%, respectively.
Jesu’s Munfivzuri ef al. (2005) proposed a relation
between city communities based solutions, they have
proved the efficiency of this model by simulation.
Gentile and Vigo, (2006) first proposed the city freight
distribution demand model and later in 2009, they
extended this research, they proposed a movement
generation models and trip distribution models based on
category index models and gravity models, this model can
realize the optimization path between different cities, it
have been proved by applying to solve the city
distribution route optimization problem between Emilia
and Rome Nirvana (Gentile and Vigo, 2007).

CONCLUSION AND RESEARCH IMPLICATIONS

By the above literature review, it can be concluded

that:

¢ There is no unified academic definition of city
logistics, nor the connotation of LNSAC, current
researches on this issue are mainly focus on city
logistics from economics, ecology, transportation,
economic geography and regional economics aspect,
these researches on city logistics and city logistics
system laid a solid foundation for LNSAC
researching, further research should concentrate
more on related theories

»  Current research on city logistics mamly focus on
logistics facility location and distribution network
planning by static  programming, dynamic
programming, system engineering method and there
are a certain amount of papers discussed the form of
distribution network and its route optimization.
However, city logistics is a large and complex
system; signal facility layout and
distribution network construction only belong to
local system optimization. Therefore, further research
should concentrate more on the whole system and
the spatial structure researches await deep studies

»  Previous literature considered the relationship
between city and economic, city logistics and
regional economics. These researched studied the
effect of single city economic on logistics, studied
the connection issue between city logistics plamming
and surrounding regions as well as the effect of city
logistics planning on swrounding regions. These
issues are the external effects factor and constraint
condition of city logistics network construction and
which provide research ideas to LNSAC. However, as

terminal
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we can see from previous literature review, there is no
literature that clearly and comprehensively exposed
the construction elements of city logistics network
and 1its hierarchical framework, it left over a large
exploration space on this issue

¢  Previous literatures studied the city logistics
developing planning issue from strategic and
conceptual level and the scholars put forward the
sustainable development and green planning concept
which is of some reference significance to LNSAC.
However, the concept planmng of city logistics
network should be refimng and tumed to
quantization gradually. Further research should be
continued along this way

ACKNOWLEDGMENT

The research work was supported by the logistics
system and techmcal team of Beyjing Wuzi University.

REFERENCES

Adams, N., J. Alden and N. Harris, 2012. Regional
Development and Spatial Planmng m an Enlarged
European Unio. 1st Edn., Ashgate Publishing,
Aldershot.

Anand, N., M. Yang, ] HR. van Duin and L. Tavasszy,
2012. An ontology for city logistics. Exp. Syst.
Appli., 39: 11944-11960.

Awasthi, A., S.8. Chauhan and S K. Goyal, 2011. A multi-
criteria decision making approach for location
planning for urban distribution centers under
uncertainty. Math. Comput. Modell., 53: 98-108.

Awasthn, A. and M. Proth, 2006, A systems-based
approach for city logistics decision making. J. Adv.
Manage. Res., 3: 7-17.

Button, K.J. and A D. Pearman, 1981. The Economics of
Urban Freight Transport. 1st Edn., John While and
Sons, New Yorl, [ISBN-13: 9780333248089, Pages: 218.

Cramme, T.G., N. Ricaardi and G. Storchi, 2009. Models for
evaluating and planning city logistics systems.
Transport. Sci., 43: 432-454,

Crairie, T.G., 2008. City logistics. CIRRELT-2008-25, July
2008, Centre Interuniversitaire de Recherche sur les
Reseaux d'Entreprise, la Logistique et le Transport
(CIRRELT), Canada.

Cuy, JH., 2003. Logistics. Peking University Press, Beijing,
China.

Davis, C., 2011.
management: a case study analysis of facility
location decisions with GIS. Int. J. Serv. Econo.
Manage., 3: 218-231.

Socioeconomics in supply chain

Taniguchi, E., M. Noritake, T. Yamada and T. Tzumitani,
1999. Optimal size and location planning of public
logistics terminals. Trans. Res. Part E: Logist.
Trans.Rev., 35: 207-222.

Tamguchi, E., 2001. City Logistics: Network
Modeling and Intelligent Transportation System.
Elsevier Science and Technology Books, UK.,
ISBN-13: 9780080439037, Pages: 252.

Gonzalez-Feliu, ., BF. D’ Arcier, T M.S. Grau, T. Herve and
F. Zubillaga et al., 2013. The deployment of urban
logistics solutions from research, development and
pilot results. http://hal.archives-ouvertes fi/docs/00/
78/40/75/PDF/Freilot Berlin pdf

Gentile, G. and D. Vigo, 2007. Movement generation and
trip distribution for freight demand modelling applied
to city logistics. Working Paper. http://citeseerx.ist.
su.edu/viewdoc/download?doi1=10.1.1.149.4659&re
p=repl &type=pdf

Zapfel, G. and M. Wasner, 2002. Plamning and
optimization of hub-and-spoke transportation
networks of cooperative third-part logistics provider.
Int. J. Prod. Econ., 78: 207-220.

He, S.H. and T.G. Crainic, 1999. Freight transportation in
gongested urban areas: Tssues and methodologies.
Proceedings of the 8th World Conference on
Transport Research, Volume 4, July 12-17, 1998,
Antwerp, Belgium, pp: 321-334.

Hua, F.L., 2001. Logistics Structure. Wen-Hui Press,
Shanghai, China.

Munfiuzuri, T., J. Larranfieta, L. Omeva and P. Cortes,
2005. Solutions applicable by local admimstrations
for urban logistics improvement. Cities, 22: 15-28.

Xu, J. and 8.D. Ju, 2008. Establishment of the city logistics
network system. China Bus. Market, 22: 10-12.

i, HF., A.G. Xu and X. Chen, 2009. Research on the
selecting location model of logistics distribution
center based on GIS. Sci. Swrv. Mapping, 4. 95-96.

Sheu, I.B., 2006. A novel dynamic resource allocation
model for demand-responsive city logistics
distribution operations. Trans. Res. E: Logist.
Transport. Rev., 42: 445-472.

Kaundmya, D.P., P. Balachandra, N.H. Ravindranath and
V. Ashok, 2013. A GIS (geographical information
system)-based spatial data mining approach for
optimal location and capacity planning of distributed
biomass power generation facilities: A case study of
Tumlkur district, India. Energy, 52: 77-88.

Kohler, U. and O. Groke, 2003. New ideas for the
city-logistics project in Kassel. Proceedings of The
3rd International Conference on City Logistics, June
25-27, 2003, Madeira, pp: 331-343.

5148



J. Applied Sci., 13 (22): 5144-5149, 2013

Li, S.F., 2007. The system decomposing method of city
logistics. Econ. Theory Res., 7. 89-90.

L, T,Q.Q.Li, WL. Suand C.Y. Chen, 2012. Optimization
layout of underground logistics network in big cities.
ICIC Express Lett., 6: 63-70.

Melo, M.T., 8. Nickel and F. Saldanha-da-Gama, 2009.
Facility location and supply cham management: A
review. Bur. J. Oper. Res., 196: 401-412.

Tong, M.D., 2002, The developing evaluation index
system of modern regional logistics. Modern Logist.,
9:11-13.

Noortman, H.J., 1984. Goods distribution in urban areas.
Report of the 6lst Round Table on Transport
Economics, Paris, France.

O’Connor, K., 2010. Global city regions and the location
of logistics activity. J. Transport Geogr., 18: 354-362.

Fisher, O, 2002. The planning of regional logistics.
T. Melbourne Univ., 4: 102-122.

Patier, D. and M. Browne, 2010. A methodology for the
evaluation of urban logistics innovations. Proc. Soc.
Behav. Sci., 2: 6229-6241.

W, Q.Y ., 1999, On the characteristic of structure of urban
dense region and its developing mechansim. Human
Geogr., 14: 15-20.

Rogers, D. and R.S. Tibben-Lembke, 1999. Going
Backwards: Reverse Logistics Trends and Practices.
Reverse Logistics Executive Council, Pittsburgh, PA
USA.

Russo, F. and A. Comi, 2006. Demand models for city
logistics: A state of the art and a proposed integrated
system. Elsevier, Amsterdam, pp: 91-105.

Stephen, A, A. Julian and B. Michael, 2005. Urban
logistics-how can it meet policy makers?
sustainability objectives? J. Tran. Geogr., 13: 71-81.

Tamguchi, E. and R.G. Thompson, 2004. Logistics
systems for sustainable cities: proceedings of the 3rd
International Conference on City Logistics (Madeira,
Portugal, 25-27 JTune, 2003). Elsevier, New York,
ISBN-13: 9780080442600, Pages: 467,

Tanmiguchi, E. and R.G. Thompson, 2002. Modeling city
logistics. Trans. Res. Record: J. Trans. Res. Board,
1790: 45-51.

Tamguchi, E., R. Thompson and T. Amada, 2003.
Predicting the effects of city logistics schemes.
Trans. Rev., 23: 489-515.

Hu, T.I. and T.B. Sheu, 2003. A fuzzy-based customer
classification method for demand-responsive
logistical distribution operations. Fuzzy Sets Syst.,
139: 431-450.

Taniguchi, E. and T. Nemoto, 2001 . City logistics-efficient
and environmentally friendly freight transport
planning m urban areas, Morikita Publishing, 2001
(Tn Tapanese).

Gentile, G. and D. Vigo, 2006. A demand model for freight
movements n city logistics applications. ODYSSEUS
2006, Altea, Spain.

5149



	JAS.pdf
	Page 1


