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ABSTRACT

Since the world transformed into the digital era, e-commerce is the real thing to concern for everyone,
not only limited to the business people but also for people who want to buy something without hassle.
Furthermore, as an estimation global retail e-commerce sales almost grow doubled in range of three
years from US$ 1.3 trillion in 2014 to US$ 2.3 trillion in 2017 and this growth trend will still last
until the future. However, this trend demands innovative solutions, applying automation technology
to e-commerce logistics is one of the solutions which significant to the future of e-commerce. Based
on that, this study principally talks about the real-world implementation example of automation
technology in logistics as well discuss the effects that will be faced by e-commerce towards using
the automation technology in logistics so the e-commerce industry will be ready for facing future
disruption.

1 Introduction

E-Commerce (Electronic-Commerce), a modern business technology, firstly implemented in the 1960s by the
company named CompuServe [1], developed constantly until it began popular in the past three decades marked by the
establishment of Amazon.com, eBay, and Alibaba. In the 2010s, many e-commerce services emerged operated in the
two different major types of business models. They are business to consumer (B2C) and business to business (B2B)
[2] consist of online transportation, online food ordering, online marketplace, online accommodation booking, and
e-commerce payment systems. Nowadays, e-commerce has been a part of our life. Using the internet, All transactions
have been brought to the electronically way from the phase of choosing what we want to buy until the payment methods
itself. Due to e-commerce conveniences and modest model, people widely used e-commerce to fulfil daily needs,
making both the number of users and delivery demand increases dramatically every year.

Based on the scope for the role of logistics requirement growth much larger [3], e-commerce needs to adopt
technologies that allowing them to handle Logistics and Supply Chain Management (LSCM) moreover ensure the
interchange of packets from the packing process to the hand of consumers in order to raise consumer satisfaction. The
recent development of e-commerce also contributed to the expansion of the logistics market, promote the development
of technologies related to logistics [4]. So far, these advancements are already implemented in most company that relied
on the delivery process:

• Automated data collection systems
• Inventory management systems
• EDI (Electronic Data Interchange)

As a brief, automated data collection systems are a system based on a computer application that facilities the process
of data collection allowed specific structured information to be gathered using installed QR Code and Barcode scanner.
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Every recorded sensor readings stored in the private local server forming inventory management systems that can
monitor the flow package inbound and outbound every single data of package are recorded to the system named EDI
(Electronic Data Interchange) then EDI will upload all gathered data to the opened-access server so every consumer can
track current status and location of their parcel.

Nevertheless, with the logistics and supply chain sector advancement, consumers still put complaints responding to
poor delivery services. Some great companies such as DHL still facing this problem. Eager to improve their services,
companies open up customer service line for the consumer to deliver consumer feedbacks :

• Lateness caused by shipping delay

• Mismatch addresses

• Incorrect tracking information

• Broken package due to bad handling

According to the list [5], most of those complaints are caused by low-skilled and culture of the worker [6]. Besides
that, there are many factors including the worker’s awareness, either because of emotions, fatigue, healthiness, or skills.
Thus, e-commerce needs a robust system that can manage those problems which are called automation. Automation
is a system that provides automatic control for operating logistics equipment which performed with minimal human
assistance. Furthermore in this study, we provided novel insights about the application of automation in logistics and its
implementation effect on e-commerce.

2 Methods

We had conducted this study by two steps, the literature review and a qualitative content analysis research method. In
the beginning, on the literature review, the scientific literature from the internet was searched and gathered, the scientific
literature would be used as material arguments in this paper, and we searched it from trusted sources. We were used
trusted and authentic journals search engines sites such as Google Scholar, ScienceDirect and IEEE Xplore to get the
relevant scientific literature for the research subject that as well from the other trusted publishers. For instance, we
were searched through literature to get the concrete definition of automation and e-commerce. The last step, after we
got the conceptual foundation from the literature review about the research topic, we started the next step which was
a qualitative content analysis research method, from the definition of qualitative content analysis is a technique for
studying the meaning that was included in the body of a statement.

It was accomplished by categorizing and organizing the content of a communication systematically into categories
which interpret the topics, themes, and context of that message. Although it was most frequently applied to text, the
qualitative content analysis could be used to any textual media, verbal or visual [7], on this occasion, people opinions or
textual data about the research topic was gathered and obtained by we from reliable websites like Forbes, industrial
insights such as logistics industry insights from DHL, and the other sources. After getting the data needed, then we
searched the correlation and connection between the data and found the findings according to the study conducted that
was the application of automation technology to logistics and its effect on e-commerce.

3 Results and Discussion

After analyzing and finding a correlation between the data from the content sources, we got the results found. First,
automation technology had much application in logistics. Some forms of automation technology applications in the
logistics were Warehouse Control Systems, Industrial Robotics, and Automated Storage [8]. In details, Warehouse
Control Systems (WCS) is systems in software interface format which are used in the logistics warehouse to manages
and controls the warehouse equipment, WCS gave focus on controlling machines, from the controlled machines the
data of machine and work process would be gathered, comparison of the functional features from various WCS systems
can be seen in Figure 1. In the future development, WCS was upgraded to newer sophisticated technology called
Smart WCS which offer a better solution to conventional WCS drawback, with Smart WCS we could get a variety of
expandability, function and strong data collection capability [9]. Next, the industrial robotics, the definition of industrial
robotics is an automatic position-controlled reprogrammable multifunctional manipulator having several axes capable of
handling materials, parts, tools or specialized devices through variable programmed operations for the performance of a
variety of tasks [10], so in case of application in logistics, the industrial robotics would have programmed operations
which focused on what logistics need.
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Figure 1: WCS Functional Features [9]

The real-world examples to industrial robotics in logistics were trailer and container loading robots, stationary piece
picking robots, mobile piece picking robots, co-packing and customization, and home delivery robots [11], moreover, all
this sort of industrial robots instance were based on Autonomous Mobile Robots (AMR), Automated Guided Vehicles
(AGV) and Unmanned Aerial Vehicles (UAV) type, AMR and AGV had similarities, both were operated on-ground, but
AMR more sophisticated in terms of technology, compared to AGV it was worked in the less constrained world, so its
utility and mobility enhanced [12], whereas UAV type was operated on-air, UAV would automatically pick up allocated
shipments from the conveyor belt and take off, in case of return to the hub UAV could carry out point to point deliveries
which lay on the routes [13], Figure 2 shows UAV (DHL Paketcopter) is delivering goods.

Figure 2: DHL Paketcopter Delivering Packet [13]

Then, automated storage or widely called as AS/RS systems (Automated Storage and Retrieval Systems) considered
being an essential part of logistics [14], AS/RS was an integrated automated system comprised of software, hardware,
and networking system communicating with each other over fieldbus network [15], components of AS/RS were
including racks for storage places, cranes for material handling, the empty spaces between racks called aisles, I/O
and pick positions, AS/RS as well communicates to other warehouse modules, such as conveyor, so its performance
influenced the whole warehouse performance [16].

Second, the effect for the e-commerce of the automation technology application into the logistics was the e-commerce
could get many advantages which it never had before, e-commerce shipping and returns would be faster and flexible
with the implementation of automation, mainly because of the industrial robotics UAV and UMR, these robots could
help e-commerce to deliver or return the package for customer in the same day or even minutes [17], not only faster
and flexible delivery or returns but with robotics, the cost of delivery which charged to the e-commerce customer
was also significantly reduced, for an illustration with robots the e-commerce customer was charged only $0.05 per
miles conversely with premium ground services like UPS or FedEx it would be charged around $6 or $6.5 [18], the
application of automation as well made lower e-commerce customer complaints about misdelivery due to mislabelling
the package, in contrast with human more likely encounter error issues so the chance of misdelivery would be increased
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and customer complaints soared [19], e-commerce productivity and efficiency also improved with the presence of
automation in logistics, the automated machine could work doing the same task 24 hours a day without mistakes from
emotional aspects, but humans could not [20], in some cases, the customer ordered goods in midnight but due to the
human workforce were resting the order could not be processed on the same time after a customer ordered, but with
automation, it could be processed immediately, not merely because of the emotional aspect, the labor price also would
be decreased with the application of automation due to eliminated number of costs associated to insurance, vacation
time, and labor accidents [21].

Even though the application of automation had many advantages, it also had some barriers and downsides in the
implementation. The automated delivering robots had some issues according to the regulation, safety, and security, the
regulatory approval in a developed country such as the United Kingdom was more straightforward as the government
had future thinking about drone deliveries [22], a contrast to developing country like Indonesia the delivering robots
could not be applied because of Indonesia did not have regulations for commercial use of drone robots [23], not
only regulation but safety and security also the barrier, anyone did not want drone robots to fall from the sky due
to mechanical faults or cunning hacker, so the safety reasons for people, property, animals, and their packages also
being concerned [22], for the security matters the delivery robots could easily be hacked to steal their goods, from the
expensive device itself, or even encourage illegal market activities [24]. The high cost toward applying automation at the
initial year was also the issue that brings many businesses to turn down their desire to invest in this technology although
the following year the cost would highly be reduced, as an example at the first year of investment the application would
cost around $432,000 for the automation systems and $70,000 for operator costs, the next year it would only take
$70,000 for operator costs without costs on automation systems again [25].

The study results confirm automation technology had many applications on the logistics industry, for instance,
the Warehouse Control Systems (WCS), Automated Storage, then Industrial Robotics including Automated Guided
Vehicle, Autonomous Mobile Robots, and Unmanned Aerial Vehicle. This study also provides novel insight into
the relationship between automation technology application on logistics and the e-commerce, the use of automation
could bring advantages to e-commerce itself, but it also had some obstacle on the implementation. The advantages
of automation implementation were making packages delivery also return faster and more flexible, reducing delivery
costs, decreasing the misdelivery and mislabelling of the package, increasing e-commerce productivity and efficiency.
Nevertheless, the application of automation technology also had some obstacle such the safety, security, and regulation
for pertaining this technology was not ready in some country, as well the costs for applying the technology at the first
time is very substantial, so many businesses did not want to upgrade their tech.

4 Conclusion

We have presented the results of the conducted study on the application of automation technology into logistics and
its effect on e-commerce, we have concluded automation has many apps on the logistics industry which could affect the
e-commerce with pros and cons effects also barrier on the implementation. To sum up, we have provided novel insights
for logistics and e-commerce industry according to the study topics, so from the insights we provided, we wish it will
be useful for the e-commerce industry consideration of upgrading their technology in future.

References

[1] P. Bhalla, “eCommerce History and its Evolution - The Timeline," Shiprocket, Apr. 12, 2018. https://www.
shiprocket.in/blog/ecommerce-history-evolution-timeline/ (accessed Apr. 21, 2020).

[2] Y.A. Bolumole, “The Supply Chain Role of Third-Party Logistics Providers,” Int. J. Logist. Manag., vol. 12, no. 2,
pp. 87–102, Jul. 2001, doi: 10.1108/09574090110806316.

[3] Y. Yu, X. Wang, R. Y. Zhong, and G. Q. Huang, “E-commerce Logistics in Supply Chain Management: Practice
Perspective,” Procedia CIRP, vol. 52, pp. 179–185, 2016, doi: 10.1016/j.procir.2016.08.002.

[4] A. Bask, M. Lipponen, and M. Tinnilä, “E-Commerce Logistics: A Literature Research Review and Topics for
Future Research,” Int. J. E-Serv. Mob. Appl., vol. 4, no. 3, pp. 1–22, Jul. 2012, doi: 10.4018/jesma.2012070101.

[5] D. Rajarshi, “Common Shipping Problems in an Online Business and How
to Tackle them - PluginHive,” Aug. 11, 2018. https://www.pluginhive.com/
common-shipping-problems-in-an-online-business-and-how-to-tackle-them/ (accessed Apr.
21, 2020).

4

https://www.shiprocket.in/blog/ecommerce-history-evolution-timeline/
https://www.shiprocket.in/blog/ecommerce-history-evolution-timeline/
https://www.pluginhive.com/common-shipping-problems-in-an-online-business-and-how-to-tackle-them/
https://www.pluginhive.com/common-shipping-problems-in-an-online-business-and-how-to-tackle-them/


A PREPRINT - APRIL 29, 2020

[6] T. Samad, “The Impact of Control Technology — 1st Edition | IEEE Control Systems Society,” The Impact
of Control Technology — 1st Edition. http://ieeecss.org/impact-control-technology-1st-edition
(accessed Apr. 21, 2020).

[7] K. Williamson, L. M. Given, and P. Scifleet, “Qualitative data analysis,” in Research Methods, Elsevier, 2018, pp.
453–476.

[8] J. Capron, “A Look Into Logistics Automation,” ROBO Global, Jul. 2017. Accessed: Apr. 21, 2020. [Online]. Avail-
able: https://www.roboglobal.com/insights/white_papers/a-look-at-logistics-automation/

[9] D. W. Son, Y. S. Chang, N. U. Kim, and W. R. Kim, “Design of Warehouse Contol System for Automated
Warehouse Environment,” in 2016 5th IIAI International Congress on Advanced Applied Informatics (IIAI-AAI),
Kumamoto, Japan, Jul. 2016, pp. 980–984, doi: 10.1109/IIAI-AAI.2016.188.

[10] K.-H. Ebel, “The impact of industrial robots on the world of work,” Robotics, vol. 3, no. 1, pp. 65–72, Mar. 1987,
doi: 10.1016/0167-8493(87)90034-9.

[11] T. Bonkenburg, “Robotics in Logistics,” DHL, A DPDHL perspective on implications and use cases for the
logistics industry, 2016. Accessed: Apr. 21, 2020. [Online]. Available: https://www.dhl.com/content/dam/
downloads/g0/about_us/logistics_insights/dhl_trendreport_robotics.pdf.

[12] R. R. Murphy and R. C. Arking, “Autonomous mobile robots in flexible manufacturing systems,” in [1988]
Proceedings. The Fourth Conference on Artificial Intelligence Applications, San Diego, CA, USA, 1988, pp.
412–414, doi: 10.1109/CAIA.1988.196144.

[13] DHL, “Unmanned Aerial Vehicle in Logistics,” A DPDHL perspective on implications and use cases for the
logistics industry, 2014. Accessed: Apr. 21, 2020. [Online]. Available: https://www.dhl.com/content/dam/
downloads/g0/about_us/logistics_insights/DHL_TrendReport_UAV.pdf.

[14] E. Kucera and B. Hruz, “Modelling of automated storage systems using Hierarchical Coloured Petri nets,” in
Proceedings of the 2014 15th International Carpathian Control Conference (ICCC), Velke Karlovice, Czech
Republic, May 2014, pp. 285–290, doi: 10.1109/CarpathianCC.2014.6843613.

[15] F. H. M. Khasasi, A. M. M. Ali, and D. Z. M. Yusof, “Development of an Automated Storage and Retrieval
System in Dynamic Industrial Environment,” p. 4, 2015.

[16] G. Sinodakis, V. Kostopoulos, M. Drakaki, Y. L. Karnavas, and P. Tzionas, “An RFID-Enabled Automated
Storage and Retrieval System via Microcontroller Stepper Motor Control,” in 2019 8th International Confer-
ence on Modern Circuits and Systems Technologies (MOCAST), Thessaloniki, Greece, May 2019, pp. 1–4, doi:
10.1109/MOCAST.2019.8742069.

[17] A. Pattabhiram, “The Digital Opportunity in Outbound and Reverse Logistics,” Dec. 26, 2017. https://www.
tcs.com/blogs/the-digital-opportunity-in-outbound-and-reverse-logistics (accessed Apr. 21,
2020).

[18] E. Kim, “The most staggering part about Amazon’s upcoming drone delivery service,” Business Insider, Jun. 16,
2016. https://www.businessinsider.com/cost-savings-from-amazon-drone-deliveries-2016-6
(accessed Apr. 21, 2020).

[19] “Why You Should Automate Your Labeling Process — GTI Industries Inc,” Jan. 24, 2017. https://www.
gtiindustries.com/blog/2017/1/24/reasons-to-automate-your-labeling-process (accessed Apr.
21, 2020).

[20] “Robotic Process Automation | Agility,” Agility Insights, Nov. 27, 2019. https://www.agility.com/
insights/future-of-logistics/robotic-process-automation/ (accessed Apr. 21, 2020).

[21] “How Much Does Robot Automation Cost?,” RobotWorx. https://www.robots.com/faq/
how-much-does-robot-automation-cost (accessed Apr. 21, 2020).

[22] N. Kobie, “Droning on: the challenges facing drone delivery | Alphr,” Alphr. https://www.alphr.com/
the-future/1004520/droning-on-the-challenges-facing-drone-delivery (accessed Apr. 21, 2020).

[23] D. Syarizka, “E-Commerce Ready to Send Goods with Drones, Regulations Not Yet There,” (in
Bahasa Indonesia), Bisnis.com. https://teknologi.bisnis.com/read/20190529/84/928747/
e-commerce-siap-kirim-barang-dengan-drone-regulasi-belum-ada (accessed Apr. 21, 2020).

[24] K. Moskvitch, “Are drones the next target for hackers? - BBC Future.” https://www.bbc.com/future/
article/20140206-can-drones-be-hacked (accessed Apr. 22, 2020).

[25] “Labor vs Automation: How Robotics Can Increase Your Bottom Line,”
Precision Automated Technology, Jul. 06, 2017. https://p-a-t.com/blog/
labor-vs-automation-infographic-how-robotics-can-increase-your-bottom-line/ (accessed
Apr. 22, 2020).

5

http://ieeecss.org/impact-control-technology-1st-edition
https://www.roboglobal.com/insights/white_papers/a-look-at-logistics-automation/
https://www.dhl.com/content/dam/downloads/g0/about_us/logistics_insights/dhl_trendreport_robotics.pdf
https://www.dhl.com/content/dam/downloads/g0/about_us/logistics_insights/dhl_trendreport_robotics.pdf
https://www.dhl.com/content/dam/downloads/g0/about_us/logistics_insights/DHL_TrendReport_UAV.pdf
https://www.dhl.com/content/dam/downloads/g0/about_us/logistics_insights/DHL_TrendReport_UAV.pdf
https://www.tcs.com/blogs/the-digital-opportunity-in-outbound-and-reverse-logistics
https://www.tcs.com/blogs/the-digital-opportunity-in-outbound-and-reverse-logistics
https://www.businessinsider.com/cost-savings-from-amazon-drone-deliveries-2016-6
https://www.gtiindustries.com/blog/2017/1/24/reasons-to-automate-your-labeling-process
https://www.gtiindustries.com/blog/2017/1/24/reasons-to-automate-your-labeling-process
 https://www.agility.com/insights/future-of-logistics/robotic-process-automation/
 https://www.agility.com/insights/future-of-logistics/robotic-process-automation/
https://www.robots.com/faq/how-much-does-robot-automation-cost
https://www.robots.com/faq/how-much-does-robot-automation-cost
https://www.alphr.com/the-future/1004520/droning-on-the-challenges-facing-drone-delivery
https://www.alphr.com/the-future/1004520/droning-on-the-challenges-facing-drone-delivery
https://teknologi.bisnis.com/read/20190529/84/928747/e-commerce-siap-kirim-barang-dengan-drone-regulasi-belum-ada
https://teknologi.bisnis.com/read/20190529/84/928747/e-commerce-siap-kirim-barang-dengan-drone-regulasi-belum-ada
https://www.bbc.com/future/article/20140206-can-drones-be-hacked
https://www.bbc.com/future/article/20140206-can-drones-be-hacked
https://p-a-t.com/blog/labor-vs-automation-infographic-how-robotics-can-increase-your-bottom-line/
https://p-a-t.com/blog/labor-vs-automation-infographic-how-robotics-can-increase-your-bottom-line/

	Introduction
	Methods
	Results and Discussion
	Conclusion

