60 | https://doi.org/10.3311/PPtr.14589
Creative Commons Attribution ®

Periodica Polytechnica Transportation Engineering, 49(1), pp. 60-65, 2021

Big Data in Logistics

Matea Leki¢', Kristijan Rogi¢', Adrienn Boldizsar?, Maté zZ6ldy?, Adam Torok?*

' Faculty of Transport and Traffic Sciences, University of Zagreb, 10000 Zagreb, Trg Republike Hrvatske 14, Croatia
2 Department of Transport Technology and Economics, Faculty of Transportation Engineering and Vehicle Engineering,
Budapest University of Technology and Economics, H-1111 Budapest, Mlegyetem rkp. 3., Hungary

* Corresponding author, e-mail: torok.adam@mail.bme.hu

Received: 25 June 2019, Accepted: 08 July 2019, Published online: 17 December 201

Abstract

With certainty, we can say that we are in the process of a new big revolution that has its name, Big Data. Though the term was devised

by scientists from the area such as astronomy and genomics, Big Data is everywhere. They are both a resource and a tool whose

main task is to provide information. However, as far as it can help us better understand the world around us, depending on how

they are managed and who controls them, they can take us in some other direction. Although the figures that bind to Big Data can

seem enormous at this time, we must be aware that the amount of what we can collect and the process is always just a fraction of

the information that really exists in the world (and around it). However, from something we have to start!
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1 Introduction
The complexity of business operations on the global mar-
ket today is characterized by extremely complex competi-
tive relationships and the complexity of market sustainabil-
ity risks. Technological procedures have come to acceptable
fruition level, and variables of cost input are reduced to
sometimes infinitely low levels in the structure of the final
price of products and services. The quality of market com-
munication has also been developed through various spe-
cialized and specialized models and forms. Competitiveness
between supply chains is becoming one of the most signifi-
cant modern business paradigms (Govindan et al., 2018).
An essential component of business efficiency, regardless
of the security, political, natural, social and economic envi-
ronment factors is the business data management and infor-
mation system, the chapter on aspects that determine cost
inputs in the supply chain of a particular business entity.
Stanford University Research pointed (Srica and
Urbanija, 1999) out that the total human knowledge
gained until 1900 doubled up to 1950, and since then,
the amount of world knowledge doubled every five to
eight years. Recent estimates say that large data ware-
houses tripled every two years, and according to research
conducted by Gartner, 47 % of data surveyors qualified
as one of the three most significant challenges of mod-
ern management. The findings above point to the fact that

modern business has reached the level at which informa-
tion becomes the most significant focus of contemporary
management (Lueti¢, 2013, p. 256).

By these mentioned facts, in this paper, it will be described
by Big Data influence in logistic systems and how it can be
implicated in anticipating user needs. It will be described
by theoretically part and case study. In theoretically part,
it will be described the meaning of Big Data, how it has been
developed, which are possibilities of application Big Data
in logistic and describing it by case studies, by practical side.

1.1 Understanding the meaning of Big Data
An exact definition of "Big Data" is challenging to nail
down because projects, vendors, practitioners, and busi-
ness professionals use it quite differently. With that
in mind, generally speaking, Big Data is:
» large datasets
» the category of computing strategies and tech-
nologies that are used to handle large datasets
(Jain et al., 2017).

The determination "large dataset" means a dataset too
large to reasonably process or store with traditional tooling
or on a single computer. It means that the standard scale of
Big Data sets constantly shifting and varies significantly
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from organization to organization. Today, there are new
challenges at designing solutions by Big Data. By the term
of new challenges, it means the massive scale, the speed
of ingesting and processing, and the characteristics of
the data that must be dealt with at each stage of the pro-
cess. There exist "three Vs of Big Data" to describe some
of the characteristics that make big data different from
other data processing, first presented by Gartner's Doug
Laney in 2001. There are:

* Volume

» Velocity

* Variety

However, if businesses want to leverage information as a
production factor and strengthen their competitive position,
there is far more to consider than this 3 V such as visualiza-
tion, veracity, variability, and value. It is necessary a shift
in mindset and application of the right drilling techniques.

The sustained success and market growth of power-
houses such as Amazon, Google, Facebook, and eBay
provide evidence of a fourth production factor in today's
hyper-connected world, the importance of sustainable
information at the right time in the right place. That is
the reason why, besides resources, labor, and capital, there
is no doubt that information has become an essential ele-
ment of competitive differentiation.

1.2 The possibility of application Big Data in logistic

systems - Logistics and Big Data are a perfect match

The ideally placed for benefiting from the technological
and methodological advancements of Big Data is the logis-
tics sector. Today a lot of logistics providers manage a mas-
sive flow of goods and at the same time create large data
sets (Fig. 1). For millions of shipments, every day is tracked
across a global delivery network, their origin, and destina-
tion, size, weight, content, and location. However, does this
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Fig. 1 Exponential data growth between 2010 and 2020
(Wegner and Kiickelhaus, 2013)
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data tracking fully exploit value? Probably not, most likely
there is enormous untapped potential for improving oper-
ational efficiency and customer experience, and creating
useful new business models. For example, the benefits of
integrating supply chain data streams from multiple logis-
tics providers could eliminate current market fragmenta-
tion, enabling powerful new collaboration and services.
Big Data is a game-changing trend for the logistics indus-
try, and many providers realize that (Anshari et al., 2018).

1.2.1 Logistics as a Data-driven business
A starting point for discussion of how to apply Big Data
is to look at creating and consuming information. In the
logistics industry, Big Data analytics can provide a com-
petitive advantage because of five distinct properties. It is
showing in the right way where Big Data can be most
effectively applied in the logistics industry. They provide
a roadmap to the well of unique information assets owned
by every logistics provider. In this subtitled, we identify
specific use cases that exploit the value of this information
and contribute to operational efficiency, a better customer
experience, or the development of new business models:

» Optimization to the core

« Tangible goods, tangible customers

* In sync with customer business

* A network of information

* Global coverage, local presence.

1.2.2 Last - mile optimization
A constraint in achieving high operational efficiency
in a distribution network occurs at the "last mile"
(Mikalef et al., 2019). This final hop in a supply chain is
often the most expensive one. The optimization of last-
mile delivery to drive down product cost is, therefore,
a promising application for Big Data techniques. Two fun-
damental approaches make data analysis a powerful tool
for increasing last-mile efficiency. In a first and some-
what evolutionary step, a massive stream of informa-
tion is processed to maximize the performance of a con-
ventional delivery fleet further. This is mainly achieved
by real-time optimization of delivery routes. The second,
more disruptive approach utilizes data processing to con-
trol an entirely new last-mile delivery model. With this,
the raw capacity of a massive crowd of randomly mov-
ing people replaces the effectiveness of a highly optimized
workforce (Wegner and Kiickelhaus, 2013).

Route optimization on the last mile aims at sav-
ing time in the delivery process. Rapid processing of
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real-time information supports this goal in multiple ways.
Every delivery vehicle receives a continuous adaptation of
the delivery sequence that takes into account geograph-
ical factors, environmental factors, and recipient status.
Each driver receives from the navigation system, instant
driving direction updates, guiding them to the next best
point of delivery (Arunachalam et al., 2018).

1.2.3 Strategic network planning

From the point of a strategic level, the topology and capacity
of the distribution network are adapted according to predict
future demand. More accurate capacity demand forecasts
increasing efficiency and reducing the risks of investing
in storage and fleet capacity. Big Data techniques support
network planning and optimization by analyzing large his-
torical capacity and utilization data of orders by client, ware-
housing administration, and transportation routes. An influ-
ence of macroeconomic factors (such as industry-specific
and regional growth forecasts) is included for more accurate
prediction of specific transportation capacity demand.

The result of increasing predictive value and much
higher volume and variety of information is a new quality
of planning with expanded forecast periods — this effec-
tively reduces the risk of long-term infrastructure invest-
ments and contracted external capacities. It can help
with accelerating sales volume by exposing over-capacity,
providing this as automated feedback (Boone et al., 2019).

1.2.4 Business intelligence in Croatian companies

From the sources of research, it can be concluded that com-
panies are generally inclined to unify data and information
at service levels or departments rather than processes and
projects (Nedeliakova et al., 2016). Interestingly, the high-
est degree of agreement has been recorded in tourism and
construction. The most significant tendency to organize
data and information at the service level has been shown
by large companies, while it is less prudent to work at the
project level. By analyzing responses based on legal form,
it is noticed that companies that have established a foreign
founder prefer process unification, while limited liability
companies are more inclined to unify at the level of their
departments or services (Govindan et al., 2018).

2 Methodology - Influence of Big Data on changing
customer experience

Achieving the view of what customer want and profile
of the customer is the aspect of Big Data analytics that

currently attracts the most attention. For every business,
the most important is to maximize profit and minimize
risk (Cokorilo, 2008). One way could be to learn about
customer demand and satisfaction. However, as organiza-
tions experience increased business success, sometimes
happened that individual customer can blur into a large
and anonymous customer. Companies often forgot on the
individual customer and the analytics of Big Data is help-
ing to win back individual customer insight and to create
targeted customer value.

By applying techniques such as semantic text analyt-
ics, natural language processing, and pattern recogni-
tion, many logistics providers can avoid the problem of
losing every single potential customer. Although busi-
ness relationships in logistics are usually in benefit to
the sender side, modern loyalty management must also
target the recipient side. The poor service quality often
has more influence on recipients, and their feedback influ-
ences sender selection for future shipments. An excellent
example of that will be explained in Section 5 by a case
study. Recurring customer complaints result in the vendor
considering a switch of the logistics provider. To include
recipients into loyalty management requires yet more data
to be processed, especially in B2C markets.

3 Results - Case study of showing influence Big Data
on the distribution network
In this article, business information was analyzed.
Important data information was gathered in a warehouse,
showing how many shipments were made, to which coun-
tries and cities. Full addresses (streets and zip codes
for loading and unloading) were recorded for each client.
Time stamps were recorded:

* the date and time when the shipment had arrived

at the warehouse
« the date and time when it was on delivery.

Also volume and weight were recorded. Data is displayed
in 34 columns and 56 802 rows, and it is related from 5.
March 2018., to 7. June 2019. The data was in Excel format.
Date and time were recorded as a string, so the transforma-
tion was required for further analysis. With this, the date
and time could be analyzed as a dependent value of volume
and time. The data includes national and national freight
routes as well as freight picking lists. The paper will show
the influence of time on weight, volume, and quantity, and
also the interdependence of these three parameters.



3.1 Quantity

The mean value of a quantity that warchouse receiving
and sending out from the warehouse is 12.71. It means
that average quantity for this data's period we evaluated is
12.71 pieces. The standard error is 0.24, which represents
the difference between the actual measured quantity and
arithmetical mean. Median is 2, which shows the middle
value in the dataset, At least 50 % of customers sent at least
2 packages. The mode is 1, which shows the most common
value in the dataset was 1, which means mostly customers
sent one package in the investigated period. Standard devi-
ation is 59.43, which show the sample standard deviation
measure for the data set. The simple variance of the pattern
is 3532.225 and represents the measure of the variability of
a data set that indicates how far different values are spread.
Minimum quantity is 0 maximum 3 400. The minimum
quantity is 0 that means that the package damaged or loss.

3.2 Volume

The mean value of the volume is 1.41 m? the standard error
of measuring is 0.01 m?. The middle value is 0.373 m?
that means 50 % of packages were smaller than 0.373 m?®.
Most common value is 0.048. The standard deviation mea-
sure for the data set is 4.718088863. The minimum value of
the volume is 0 m?, and the maximum value is 101.839 m?.

3.3 Weight

The value of mean by the descriptive statistic of package
weight is 171.2 kg, the standard error is 2.3 kg. The median
is equal to 47.94 kg that means half of the packages were
less than 50 kg. The mode value is 60 kg that means that is
the most frequent mass of packages. Minimum weight is
0 kg, and the maximum is 16 420 kg.

4 Analysis of logistic performance
4.1 Quantity
From Fig. 2, it can be stated that the company needs less
time to prepare for smaller quantities. Out of the 155 mer-
chandise, the quantity becomes more and more so the ware-
house needs more time to prepare the goods. On the ver-
tical axis is the average of the time between arriving time
in warehouse and time when cargo is ready for loading,
and on horizontal axes is quantity.

Fig. 3 shows that the most common quantity is between
1 and 10. This means that the most significant quantity that
came to the warehouse during the processing period ranged
from 1 to 10. On the horizontal axis is quantity, and on the
vertical axis is the frequency of repeating several quantities.
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Total

Fig. 2 Impact of the number of goods on time for packing goods

Source: own compilation
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Fig. 3 Frequency of repeating quantity of goods

Source: own compilation

Fig. 4 shows that 0.042 package takes 1 m?® in the ware-
house. In average, one packing using 23, 80 m? of the ware-
house. We improved it by linear regression. On the vertical
axis is volume, and on the horizontal axis is quantity.

Fig. 5 shows that most of the quantities came to the ware-
house in January and August, but also in March and May.
Analytical data include the average incoming quantity of
goods and the dates from March 5, 2018, to June 7, 2019.
The minimum value of quantity has arrived at the ware-
house was 0 at 22. June 2018. Moreover, the most signifi-
cant value of quantity arrived at the warchouse was 400 at
08. October 2018. On the vertical axis is the quantity, and
on the horizontal axis are the dates.

Total

¥=0,042x
R*=-0,17

— Total

—— Linear (Total)

Fig. 4 Connection between volume and quantity in taking the place of

warehouse Source: own compilation
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Fig. 5 Demand for quantity per months

Source: own compilation

4.2 Volume
Fig. 6 clearly shows that there is no correlation between
volume and time for packing goods. On the vertical axis
is time and on the horizontal axis is volume can be seen.
Fig. 7 shows that the most common value of the volume
is 0.048 m? and it has been repeated 2297 times. On the
vertical axis in the frequency of repeating value of volume
and on the horizontal axis is the value of volume.
Fig. 8 represents the periods of the year when the most sig-
nificant value of volume comes to the warehouse. It is clear
that it happens at springtime, in March, April, and May.

4.3 Weight

Fig. 9 shows in which time of the year, there is the most
significant value of weight. It is clear that during March,
April, and May, the same pattern as volume.
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Fig. 6 Correlation between volume time for packing goods

Source: own compilation
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Fig. 7 Frequency of repeating value of the volume of goods

Source: own compilation
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Fig. 8 Demand of volume per months
Source: own compilation
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Fig. 9 Demand of weight per months

Source: own compilation

The most common value of the weight was 60 kg, pre-
cisely 646 times. On the vertical axis is the frequency of
repeating value of the weight and on the horizontal axis is
the value of kilograms.

Fig. 10 it can be seen that the influence of weight on the
period of packing goods is insignificant. There are no
specific influences of weights on packing time as we can
see in Fig. 11.

5 Conclusion
There is no doubt that Big Data is a concept which is chang-
ing the world, at the first side business world, and it is clear
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Fig. 10 Frequency of repeating value of weight

Source: own compilation
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