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1. INTRODUCTION

Sustainability has become an important objective of urban logistics management.
The urban logistics deals with the physical distribution of goods to the final
destination at urban areas, with respect to a set of objectives such as effective
services, cost-effectiveness, and sustainable development [1]. Much more precisely,
urban logistics mainly deals with two major physical flows: forward and reverse flows
[2].
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The main objective of urban logistics is to improve the effectiveness and efficiency
for shippers, service providers, and customers. Since the last decade, sustainable
development has become a contemporary and significant objective to urban logistics
stakeholders. Under the paradigm of sustainability, the goal is to reduce the negative
externalities of logistic activities, while ensuring service coverage and improving
quality of life of all inhabitants at the city level. The latter mainly deals with waste and
collection of recycled materials and returns of goods.

Both forward and reverse flows must be effectively and efficiently managed, despite
the complexity in the operational processes [3]. The former e-commerce objectives,
in the highest level of abstraction, could be shown as: Business-to-Business (B-to-
B) flows from a supplier’s site to a retailer’ site; Business-to-Consumer (B-to-C) flows
from a seller’s site to a consumer’s location; and Consumer-to-Consumer (C-to-C)
flows between individual consumers. All the highest level of abstraction could be
managed with effective and efficient decision making software tools. These concepts
were developed in different ways, and software vendor companies have also great
influence on these developments and deployments [4].

Effective and efficient decision making based on business intelligence (Bl) is
essential to ensure competitiveness for sustainable growth in complex urban
logistics. The rapid development of information and communication technology has
made collection and analysis of big data essential, resulting in a considerable
increase in academic studies on big data and urban logistics. However, many of
these studies are not linked to business intelligence, as companies do not
understand and utilize the concepts in an integrated way. Therefore, the goal of this
research is twofold. First, the business intelligence, big data, and big data analysis
(BDA) are not reviewed as separate methods but as integrated decision support
systems. Second, a substantial amount of research has been devoted to establishing
and developing theories concerning big data, BDA and Bl to address this need,
though it is still challenging for a company to find, understand, integrate, and use the
findings of these studies, which are often conducted independently and cover only
select aspects of the business subject. Although Bl and BDA are generally studied
independently, it is challenging and often unnecessary to distinguish between the
two concepts when performing business tasks. Recent research has found that Bl
plays an important role in implementing and monitoring strategies such as
sustainable urban logistics practices. Operational staff is able to use these tools
themselves and access timely and relevant data and information to make effective
decisions.

2. BUSINESS INTELLIGENCE, BIG DATA AND BIG DATA ANALYSIS

At the beginning of 1990s, the concept of data warehouse (DW) was introduced for
strategic decision support. Independently, W. H. Inmon [5] and R. Kimball [6] created
two very similar approaches based on multidimensional databases. The basic and
simplified data warehouse architecture proposed by R. Kimbal is presented in Fig 1
[6]. These concepts were developed in different ways, and software vendor
companies had also great influence on these developments and deployments.
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Figure 1. Simplified data warehouse architecture (Adapted from [6])

At the beginning of the 21st century, software vendors offered customers a new
terminology and software tools they called business intelligence, which presented
nearly the same concept as DW. Business Intelligence is a set of technologies and
processes that allow business managers at all levels of an organization to access
and analyze data. Bl meets the requirements of business systems because it can
get information quickly, reliably and in an appropriate form.

The development of information technology — IT has enabled the development of
modern platforms to help work with large amounts of data — big data. On one hand,
the volume of data being generated and stored in business systems is constantly
growing, and on the other hand, there is an increasing number of users and their
needs for high-quality information and new knowledge.

Big data can also simply refer to a huge amount of complex data, but their type,
characteristics, scale, quality, and depth vary depending on the capabilities and
purpose of each company. Previous studies generally agree on three main
properties that define big data, namely: Volume, Velocity, and Variety, or the “3Vs”
[7], which have recently been expanded to “5Vs” with the addition of
Veracity/ Verification and Value [8].

BDA refers to the overall process of applying advanced analytic skills, such as data
mining, statistical analysis, and predictive analysis, to identify patterns, correlations,
trends, and other useful techniques [9]. BDA contributes to increasing the
operational efficiency and business profits, and is becoming essential to businesses
as big data spreads and grows rapidly.

297



3. BUSINESS INTELLIGENCE, BIG DATA AND URBAN LOGISTICS
MANAGEMENT

The role of urban logistics is enhanced by the recent rapid growth of e-commerce
sales and, especially, the new business environment of omni channel retailing which
stresses both online and offline channels [10]. To advance the competitiveness of
services, retailers and logistics service providers have devoted significant efforts to
deploy express fulfilment services, e.g., same-day or next-day delivery. This results
in new logistics challenges, such as fragmented and downsized shipments, higher
delivery frequency, shorter delivery time, highly fluctuant and uncertain demands,
and returns. Such challenges are particularly impacting parcel markets. On the one
hand, this is a huge challenge to the flexibility and agility in product distribution and
delivery. On the other hand, this will also challenge the capacity and cost-
effectiveness of the reserve logistics systems. Collecting and recycling the
packaging materials (cardboard boxes, plastic packaging) is another sustainable
issue of importance [11].

There are numerous multi-dimensional methods for choosing how much data to
gather and how to analyze and utilize the data. In brief, the methodology for
extracting valuable information and taking full advantage of it could be more
important than the data’s quality and quantity. A substantial amount of research has
been devoted to establishing and developing theories concerning big data, BDA, and
Bl to address this need, but it is still challenging for a company to find, understand,
integrate, and use the findings of these studies, which are often conducted
independently and cover only selected aspects of the subject.

Some areas of Bl and BDA, such as data analysis and data mining, overlap. This is
to be expected, as the raw data in Bl have recently expanded to become big data in
volume and scope. This has necessitated reorganization of the field and concepts of
Bl to provide business insights and enable better decision making based on BDA
[12]. Although Bl and BDA are generally studied independently, it is challenging and
often unnecessary to distinguish between the two concepts when performing
business tasks.

4. PRACTICAL URBAN LOGISTICS BUSINESS APPLICATION AND
BUSINESS INTELLIGENCE

Traditionally, logistics was considered a support industry for manufacturing and
consumption and was mainly perceived as a cost. However, manufacturing
corporations with supply expansion based on ICT meet consumers’ demands as a
key growth strategy, and the courier service industry has shown remarkable increase
in the need for parcel transportation.

A courier service is generally defined as comprising the entire process of
transportation, from receiving a parcel to packaging, transporting, and delivering the
parcel to the final destination. Courier service companies are normally large
operational organizations that deal with large amounts of cargo, hub terminals,
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general information systems, and a wide range of transportation vehicles and consist
of a complicated network of labor and equipment.

Given consumers’ increasing focus on personal service and convenience in
consumer products, as well as global economic development, the manufacturing
sector is converting from mass production of limited items to multi-item, small-scale
production. This is rapidly increasing the volume and sales of courier services as
more consumers buy online purchases.

CJ Logistics company is the largest logistics service provider in Korea with the
highest market share and sales revenue of KRW 7110.3 billion in 2017 [13]. This
company examines the sorting process, especially regarding decisions about
loading/unloading docks and hub terminals, which are at the core of courier services.
In order to improve business effectiveness and efficiencies in every level of decision-
making big data, big data analyses through Bl are used. In addition, the company is
an innovation leader in the logistics industry. It is traditionally considered a 3D
business that uses Bl based on high-tech automation-oriented technology,
engineering, and solution, while actively and rapidly adopting big data/BDA at the
same time.

This company is a market leader equipped with cutting-edge logistics technologies,
including real time tracking of freight, an integrated courier and freight tracking
system that enables users to view customer information and requirements, satellite
vehicle tracking, and temperature control systems. With five hub terminals, more
than 270 sub-terminals, and more than 16,000 vehicles, the company processes
more than 5.3 million packages per day [13]. Its mega hub terminal in Gwangju with
an investment of more than KRW 400 billion, will utilize convergence technologies
such as big data, robots, and Internet of Things (loT) to expand its services for the
convenience of its customers across Korea. This will include same-day delivery,
same-day return, and scheduled delivery services.

This is a very brief example on urban logistics company, though in general some
conclusions can be made. Business activities that are believed to be sufficiently
empirical and productive to ensure efficiency can benefit from different perspectives
and breakthroughs upon acquiring and analyzing big data, and can be realized
through business intelligent system. The value of big data depends on the types of
data extracted and how they are utilized. The crucial factor, however, is the method
of turning raw data into valuable information, and not the quality or quantity of the
data. Therefore, it is vital to identify the type and scope of data to be collected
according to their purpose and focus area.

The efficient use of big data may provide an opportunity to a small or medium
enterprise to become a large corporation or market leader by taking advantage of
meaningful information, and for a large corporation to maintain its market share and
ensure sustainable growth and competitiveness. Many studies have been conducted
on BI, big data, and BDA so far; nevertheless, for enterprises to implement changes,
it is necessary for them to understand intuitively that Bl, big data, and BDA cannot
be separated, but should rather be integrated and utilized in the management
decision support system as a whole. As the brief case of CJ Logistics shows, the
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process of collecting and analyzing big data and applying it through business
intelligence is separated neither individually nor progressively.

5. CONCLUSION AND FUTURE WORK

Business organizations today are the part of global and dynamic business
environments characterized by continuous competition and change, uncertainty and
customer needs, as well as radical advances in technology development. The goals
of this paper are: (1) the business intelligence, big data, and big data analysis are
not separate methods but integrated decision support system; (2) it is still
challenging for a company to find, understand, integrate, and use these technologies
which are often conducted independently and cover only selected aspects. The brief
description of one Korean’s logistics company is a good example for an enterprise
which implemented changes necessary to understand that Bl, big data, and BDA
cannot be used separately in corporate decision making.

Future research will focus on experience and practical knowledge by collecting and
sharing similar experiences in companies in Serbia including: volume management
through production of boxes for each customer, as well as the classification of
customers based on volume densities, which are established on practical business
applications in order to build integrated knowledge.

ACKNOWLEDGMENT

This research has been supported by the Ministry of Education, Science and
Technological Development through the project no. 451-03-9/2021-14/200156:
“Innovative scientific and artistic research from the FTS (activity) domain”.

REFERENCES

[1] M. Savelsbergh, T. Van Woensel, “50th anniversary invited article — city
logistics: Challenges and opportunities”, Transportation Science 50, pp.
579-590, 2016.

[2] T. Bektas, T.G. Crainic, T. Van Woensel, “From managing urban freight to
smart city logistics networks, in: Network Design and Optimization for Smart
Cities”, Series on Computers and Operations Research. World Scientific, pp.
143-188, 2016.

[3] J.Holguin-Veras, J. Amaya Leal, |. S&nchez-Diaz, M. Browne, J. Wojtowicz,
“State of the art and practice of urban freight management: Part I
Infrastructure, vehicle-related, and traffic operations”, Transportation
Research Part A: Policy and Practice 137, pp. 360-382, 2020.

[4] D. Simi¢, J.L Calvo-Rolle, J.R Villar, V. llin, S.D. Simi¢, S. Simi¢, “A new
information infrastructure approach for end-to-end supply chain
management’, Advances in Intelligent Systems and Computing 1401, pp.
314-323, 2021.

300



[5] W. H. Inmon, “Building the Data Warehouse” (3rd edition), Wiley, 2008.

[6] R. Kimball, M. Ross, “The Data Warehouse Toolkit: The Complete Guide to
Dimensional Modeling”. Wiley, 2002.

[7] Y. Wang, L. Kung, W.Y.C. Wang, C.G. Cegielski, “An integrated big data
analytics-enabled transformation model: Application to health care”.
Information & Management 55(1), pp. 64-79, 2018.

[8] B. RoBmann, A. Canzaniello, H. Von der Gracht, E. Hartmann, “The future
and social impact of big data analytics in supply chain management: Results
from a Delphi study”, Technological Forecasting and Social Change 130, pp.
135-149, 2018.

[9] S. Tiwari, H.M. Wee, Y. Daryanto, “Big data analytics in supply chain
management between 2010 and 2016: Insights to industries”, Computers &
Industrial Engineering 115, pp. 319-330, 2018.

[10] Giannikas, V., McFarlane, D., “Examining the value of flexible logistics
offerings”, European Journal of Operational Research 290, pp. 968-981,
2021.

[11] Escursell, S., Llorach-Massana, P., Roncero, M.B., “Sustainability in e-
commerce packaging: A review”, Journal of Cleaner Production 280,
124314. 2021.

[12] Fan, S.; Raymond, Y.K.; Lau, J.; Zhaob, L., “Demystifying big data analytics
for business intelligence through the lens of marketing mix”, Big Data Res.
2, pp. 28-32, 2015.

[13] CJ Group, “Data Analysis, Retrieval, and Transfer System (DART) of

Financial Supervisory Service; Understanding of CJ and Logistics Industry”,
Seoul, Korea, 2018.

301



