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Abstract-The lack of reliable public transportation is every nation's largest issue. One way or another, 

everyone is connected to the world of transportation. They'd want to lessen the toll that travel has on their 

time, sanity, productivity, and work-life balance. Technology's contributions to the transportation industry 

have helped lessen this issue as well.  Freight order routing, automated reporting, freight management, driver 

feedback, improved decision making, improved inventory management accuracy, automated tracking to 

reduce checking transport calls, shipment scheduling and tracking, invoicing and procurement management 

are all aided by robotic process automation (RPA). Robotic process automation and AI, for example, have 

provided the means to control or at least mitigate such issues. Transportation issues in airlines may be 

mitigated with the use of robotic process automation. The creation of departmental work packages, the 

retrieval of the file from earlier systems, the notification of passengers, the management of data, and the 

scheduling of staff are only some of the ways in which robotic process automation (RPA) may aid the airline 

transportation industry. The transportation industry may benefit from robotic process automation's stages, 

which can also help transform cities into "smart" ones. In this study, we will examine how robotic process 

automation (RPA) may improve the logistics, transportation, and supply chain management in smart cities. 
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Introduction 

Robotic process automation (RPA) and its use in 

supply chain management Automatically handles 

requests, estimates, and supply chain questions, 

cutting down on human order processing and 

paperwork. 

RPA 

 When discrepancies between suppliers are 

eliminated, ROI increases. 

 The supply chain procedure helps cut down 

on mistakes and duplication caused by humans. 

 There are now higher tiers in the supply 

chain. 

 Supply chain operational costs are decreased. 

 

SUPPLY CHAINOPERATION STREAMLINE 

Supply chain tools and systems may be integrated 

with relative flexibility. Supply chain efficiencies 

may be found by analyzing regularly performed 

tasks(Christian, Franziska, & Rainer, 2021).  Since 

this area of company often lags behind the others, 

investing heavily in digitizing purchasing and 

supply chain management is a priority for 

companies thinking about greater competition and 

price constraint. Robots and BPA (business process 

automation) are both components of RPA. 

Software licensing, for example, bots that mimic 

human movements and behaviors to automate 

mundane jobs, and rule-based commercial 

processes are all part of this technology. Increased 

productivity and competitiveness result from RPA's 

ability to save costs and free up employees' time. 

To wit: (Viale & Zouari, 2020) As the adoption of 

digitalization in supply chain operations has 

progressed, along with a degree of 

competitiveness, a profound digital transformation 

is presently taking place, and conventional 

procurement is adjusting to adapt to a new reality. 

There are relational, operational, and 

organizational effects of RPA on procurement. 

As a result of automation, workers may focus on 



     
 
 

993 

Journal of Harbin Engineering University 
ISSN: 1006-7043 

Vol 44 No. 9 
September 

2023 
more meaningful activities while being freed from 

repetitive, monotonous tasks across a number of 

sectors. Robotic process automation (RPA) in 

supply chain management eliminates the need for 

human labor, drastically reducing the likelihood of 

human error. Robotic process automation tools 

and methods are programmable computer 

programs that run on a cloud-based server and 

may be activated or deactivated on the fly. 

Companies now hire and train workers to engage 

in problem-solving and creative thinking utilizing 

bots rather than do repetitive robotic chores. 

Robotics Methodology Automation's positive 

effects on areas like credit, collections, invoicing, 

and more are good news for businesses, but they'll 

really pay off for companies who have good 

command of their intricate supply chains. Slowly 

but surely, businesses are turning to automation in 

an effort to boost output and obtain a competitive 

and reasonable advantage with customers, despite 

the risks involved with implementing robotic 

process automation (RPA) in the supply chain. This 

may, however, mark the start of a technological 

revolution in the logistics industry. 

While robot-assisted supply chain automation is 

still in its infancy, it is already being widely used by 

businesses as a means of enhancing agility and 

productivity. Businesses in a variety of sectors, 

including healthcare, retail, and manufacturing, 

have long made use of RFID (Radio Frequency 

Identification), ERP (Enterprise Resource Planning), 

CRM (Customer Relationship Management), and 

other forms of technology. Since software bots are 

ignorant and can only automate parts of the 

supply chain that are simple and follow a regular 

pattern, they were unable to adapt to the complex 

conditions that periodically happened in the early 

stages of RPA in the Supply Chain. Smart robots 

with machine learning abilities and cognitive 

powers have given RPA systems a more humanlike 

quality that was previously only possible with 

human aid. Helping employees with more than 

simply automated tasks, RPA in the Supply Chain 

may be used at a higher level to forecast outcomes 

and aid in complex decision-making. 

Supply chain management, transportation, and 

logistics may all benefit from Robotic Process 

Automation (RPA) since it streamlines mundane 

but time-consuming tasks like data input. Using 

software robots, Robotic Process Automation 

(RPA) may copy data from one computer and paste 

them into another. In comparison to other 

techniques of integration, Robotic Process 

Automation (RPA) technology is neither as 

sophisticated nor as speedy. However, it is 

typically easier to implement. It simplifies the 

introduction of supplementary technologies as 

well. In order to tackle inefficiencies and other 

significant business challenges, robotic process 

automation (RPA) has been combined with other 

digital levers such as Internet of Things (Io T), 

intelligent document processing, chat bots, mobile 

applications, and even block chain, according to 

Shirley Hung, vice president at Dallas's Everest 

Group, a management consulting and research 

firm. RPA has been used to automate and speed 

up supply chain management tasks that were 

previously performed by humans. As part of the 

ongoing digital revolution, RPA reshapes the 

supply chain process for businesses and cuts down 

on inefficiencies everywhere. 

 

Automation of email 

The success of any supply chain depends on the 

open lines of communication that exist between 

suppliers, manufacturers, carriers, and end users. 

There is a lot of potential for improvement in 

supply chain communication, despite the fact that 

it is so critically crucial. To facilitate productive 

collaboration between workers in different 

divisions, RPA calls for the establishment of email 

communication. It is crucial to build 

communication mechanisms for when items have 

been finished, when they are stuck in the middle 

or delayed, and when they need to be canceled. 

Customers often want to know where their 

packages are in transit. An employee will examine 

each incoming email, make a note of the shipment 

in response, and then use ERP software to 

determine the correct status of the cargo before 

replying to the buyer. In this case, however, 

Robotic Process Automation (RPA) may automate 

every step of the procedure, from reading the 

email to interpreting the customer's needs to 

entering into the ERP system and presenting the 

customer with the correct status. In this method, 

humans would only need to become involved on 

occasion if a robot's handling skills were 
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inadequate. Positive interactions with customers 

need open lines of communication between all 

parties involved. 

 

Planning of demand and supply 

Supply and demand planning for employees was 

never a simple issue for any company until the 

advent of technology. They had to identify and 

gather relevant information, combine and arrange 

it into useable forms, identify and evaluate data 

outliers, and finally communicate the strategy. 

Using ML and AI, RPA in Supply Chain might aid 

businesses in estimating demand and being ready 

to handle unexpected spikes in need. By 

automating the bulk of supply chain tasks, 

businesses may limit the possibility of human error 

and make processes efficient, self-driven, and 

smart. Human intervention is still necessary in 

supply chain management since it encompasses 

front-desk activities such as relationship building 

and customer service.In order to better manage 

demand and supply, businesses may use RPA to 

automate a wide range of processes, including as 

purchasing, warehousing, inventory management, 

and shipping. Robotic process automation (RPA) 

software predicts demand and instantly notifies 

the procurement department using AI and ML. 

 

Services to customer 

Good customer service relies on accurate and up-

to-date information on the company's customers, 

but this information is updated in separate 

systems, which must be synced. For example, the 

supply chain procedure mandates that customers' 

ordering rights be temporarily revoked until the 

account manager is notified. RPA may automate 

these manual processes that occur across different 

types of IT infrastructure. When a user makes a 

service request using a mobile app, for instance, an 

intelligent virtual assistant engages in conversation 

with the user before sending the request on to the 

system. Together with RPA robots, intelligent 

document processing systems can read 

information from a wide range of service request 

documents and then store and manage that 

information. When a customer wants to return an 

item for repair or replacement, a mobile app for 

third-party service and reverse logistics partners 

may increase knowledge of location, time of 

arrival, and time to completion of work. Robotic 

process automation (RPA) software has the 

potential to send out confirmation messages to 

customers immediately after they place a 

purchase. By automating repetitive operations, 

organizations may free up their customer service 

departments to concentrate on providing superior 

service and nurturing client relationships. 

 

Selection of vendor 

RPA aims to automate the now entirely human 

process of selecting providers. RPA in Supply Chain 

has the potential to improve the efficiency, 

productivity, and mechanization of all of these 

tasks. The first stages of a project only need 

human contact, including the description phase, 

the supplier selection phase, and any subsequent 

face-to-face conversations. Except for these few 

cases, once an organization has fully implemented 

RPA, no human involvement in the vendor 

selection process will be necessary. The steps 

involved in choosing a vendor include: 

 

Challenges faced  in  the  implementation  of  

Robotic  Process  Automation (RPA) for Supply 

Chains 

As the robot becomes increasingly sophisticated as 

a consequence of complex operations, 

standardization of the process becomes a barrier 

for Robotic Process Automation (RPA). At any 

point in the lifecycle of robotic process automation 

(RPA), process uniformity presents a significant 

challenge for organizations. The operational 

expenses and disruptions caused by RPA 

installation are magnified when processes are 

complicated. Organizations have learned the hard 

way that even when there is plenty of 

documentation, employees may still lack a 

thorough grasp of how things are supposed to 

work. There are also issues with technical support, 

since the assistance of an IT company is crucial 

throughout the process of integrating RPA in the 

supply chain. An IT department should be involved 

in the RPA deployment process. Until recently, RPA 

had a reputation for being a stopped automation 

process that offered only flexible solutions. It 

spreads the concept that machines have a finite 

capacity for learning and that they must be given 

very specific instructions if they are to improve in 
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the future. While flexibility is still a challenge, it 

can now be addressed across all phases of 

automation thanks to Artificial Intelligence and 

Machine Learning. It's hard to get buy-in from 

workers when stakeholders have divergent goals. 

 

Robotic Process Automation (RPA) and Robotic 

Process Automation (RPA) in transportation and 

logistics 

Robotic process automation (RPA) simplifies the 

creation, deployment, and management of 

software robots that mimic human operations 

while coordinating with other software systems. 

(2020, Tailor) RPA is a method of controlling 

routine office activities. Like humans, software 

robots can read text on a screen, type in the 

correct commands, perform system checks, 

identify and collect data, and carry out a wide 

variety of other predetermined tasks. Software 

bots can do it more quickly and reliably than 

humans, and they don't need to take breaks to 

stretch in order to feel good and rejuvenated while 

working. By standardizing processes, businesses 

may increase output, flexibility, and 

responsiveness with the help of robotic process 

automation (RPA). By relieving workers of 

monotonous tasks, this boosts their morale, 

commitment, and productivity. The digital 

transformation process may be sped up with the 

help of RPA since it is non-intrusive and can be 

implemented fast.  It works well with VDIs and 

other forms of automation when an API is not 

available, such as with older systems. 

Teaching a computer to carry out routine, time-

consuming operations is an example of robotic 

process automation (RPA). Robots can replicate 

and carry out tasks if there is a clear logical 

progression. Processing returns has always been a 

tedious and expensive endeavor. With RPA, 

organizations can control returns without adding 

staff, raising expenses, or experiencing delays. The 

RPA software can now handle the return, which 

entails a number of cyclical tasks like notifying the 

customer that their return has been received, 

updating inventory and payment records, and 

checking that the internal billing system has been 

updated. 

The state of robotic process automation (RPA) is 

improving. It's the practice of programming 

software robots to study software in order to carry 

out tasks, activate responses, and carry on  

conversations with other computers.  To get the 

most out of RPA, businesses need cost-effective 

solutions that are universally applicable, speedily 

complete tasks, and easily adapt to changes in 

volume without sacrificing quality or reliability.  

RPA technology is distinct from conventional 

automation in that it is seamless and allows for the 

rapid configuration of bots. With the use of RPA 

services, organizations can create a virtual 

workforce that can do a wide range of tasks 

quickly, reliably, affordably, and around-the-clock, 

improving overall operational efficiency. 

Data is at the heart of logistics firms, and robotic 

process automation in transportation and logistics 

may streamline processes, reduce overall 

operating costs, and increase efficiency and 

productivity. The logistics sector is undergoing a 

radical transformation due to the widespread use 

of robotic process automation (RPA).  Businesses 

are using RPA in transportation to streamline the 

process of managing shipments to customers all 

around the globe from central hubs. 

Transportation management and many cost and 

efficiency benefits may be made via the usage of 

RPA. 

 

Advantages of RPA in transportation and logistics 

Saves time 

There is no doubt that RPA methods can do tasks 

more quickly than people can. Also, RPA may be 

utilized to speed up the completion of labor-

intensive tasks, which saves time and money for 

organizations by shortening the duration of the 

whole process cycle. As a result, people are able to 

focus their efforts where they are needed most, 

and the world's resources are better put to use. 

 

Minimizes Errors 

Robotic process automation (RPA) reduces the 

number of opportunities for human error that exist 

when previously completed processes were 

handled by humans. Robotic process automation 

(RPA) drives processes to record and manage 

themselves, making it simple to determine the 

cause of issues and implement fixes. 
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Enhances productivity 

Robots that are part of a Robotic Process 

Automation (RPA) system may be seen of as a 

company's permanent workforce; using pre-

programmed models, these robots consistently 

and accurately carry out their assigned tasks.  

 

 

Because of this, a company's productivity increases 

and it is able to function at a better level when 

there is complete dependability and precision and 

a high quality of work. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Enhances profitability 

Robots that are part of a Robotic Process 

Automation (RPA) system may be seen of as a 

company's permanent workforce; using pre-

programmed models, these robots consistently 

and accurately carry out their assigned tasks. 

Because of this, a company's productivity 

increases and it is able to function at a better level 

when there is complete dependability and 

precision and a high quality of work. 

 

Application of RPA in transportation and logistics 

Inventory processing and order processing 

Due to the massive amount of data entry, which is 

required to manage shipment and invoice 

data,this is difficult for manual labor  to  handle. 

However,  this  is  also one of the reasons why 

robotic process automation in transportation and 

logistics is so important. The Progressive rotating 

order (PRO) numbers for shipments can be easily 

retrieved from the provider's  website  by  robots.  

Keeping  track  of  data and invoice amounts 

becomes simple  with  the  use of  RPA.  Inventory  

management is essential for both producers and 

distributors since it ensures that  consumers' 

needs are met. Procurement and inventory 

management are management of data operations 

that involve pulling information from  numerous  

databases  and comparing that to what is the want 

of customers.This is exactly what  software bots 

are good at, they can even use real-time reports to 

optimize inventory levels. Order processing 

normally requires a lot of paperwork and entering 

data by hand. The procedure takes a long time and 

requires a lot of resources. Furthermore, manual 

errors are all too common. As a result, the process 

is wasteful, resulting in a waste of time, labor, and 

capital. RPA can be used for order processing 

automates the process. It shortens and 

streamlines the  procedure.  Orders  can  be  
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completed rapidly  and transported along  the 

transportation chain  with  the use of RPA.  RPA 

can also be used to improve procedures further 

down the transportation chain. 

 

Scheduling of shipment and tracking 

Regulation, high-volume logistics tasks provide the 

basis for initial pick-up order processing, tracking, 

and reporting throughout inter nal operations and 

portals. This suggests that the logistics procedures 

were developed with software robots in mind. 

Robots' data management skills are best used 

when used for purposes like mining email chains 

for shipping details or monitoring tasks in 

calendars. Client satisfaction with the services may 

be considerably increased by providing exact pick-

up times on the client or carrier websites. 

Evidence of shipping data may be retrieved by 

regularly monitoring carrier websites, which is a 

time-consuming process for humans but perfect 

for software robots. They may link the recovered 

information back to the order's original record, 

facilitating improved order management and 

servicing. Using RPA in shipping allows for the 

automated tracking of shipments, which is a huge 

time saver. Customers may check the status of 

their items by logging into their accounts with 

these companies. Customers may check for delays 

and learn when they might expect their 

shipments. Robotic process automation (RPA) 

might be used to handle incoming check calls, 

saving businesses countless resources and 

guaranteeing that someone will always be 

available to sign for deliveries that cannot be left 

unattended. 

 

Invoice management 

Software robots are superior than other options 

because of their combined abilities to reduce 

complexity throughout the process. Many large 

3PLs can already implement fully automated 

order-to-cash processes because to bots' ability to 

connect with commercial goods transportation. As 

a result, RPA helps logistics companies deal with 

the major problem of being paid promptly after 

finishing projects. You can save time and reduce 

human error by having bots do repetitive tasks like 

re-keying, copying and pasting, and manually 

adding data to invoices. When compared to 

manually processing invoices, this method takes 

just seconds, from data extraction (shipping 

details) to site updates (clients). When a large 

volume of invoices must be processed and 

disseminated on a regular basis, the administrative 

load increases dramatically. In most cases, 

updating massive amounts of data is necessary for 

invoice processing. The process is lengthy for 

obvious reasons. Furthermore, such extended 

times might determine the success or failure of a 

transportation firm. As RPA can streamline the 

invoicing process, it's a viable option. RPA allows 

for the automation of a variety of tasks, including 

the monitoring of overdue payments, the analysis 

of invoice details to extract relevant data, and the 

processing of payments themselves. 
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Satisfaction of customers 

Robotic process automation (RPA) reduces the 

likelihood of making errors during data collection, 

leading to happier consumers. Using Robotic 

Process Automation (RPA) to sanitize and gather 

data lessens the likelihood of human mistake.Data 

outside of conventional systems of record may 

help businesses engage with customers in a more 

relevant and personalized way. Due to the 

efficiency and precision with which the process is 

carried out, goods are delivered to clients without 

delay, increasing their value and pleasure. It's 

crucial to ensure customer satisfaction since 

happy customers are more likely to return. The 

transportation and logistics sectors are very 

competitive, so businesses need to do all they can 

to not only win new customers, but also hold on to 

the ones they already have. One way to guarantee 

a sizable clientele is to focus on their complete 

satisfaction. Robotic process automation 

guarantees happy customers. The RPA solution 

allows businesses to integrate data from various 

transportation stages in order to answer customer 

concerns as quickly as feasible. The greatest 

possible service will be provided to customers in 

the form of regular updates, notifications, and a 

chat bot to answer any queries they may have. As 

a consequence, consumers will be open to 

working with your firm on their transportation 

requirements. When applied to transportation and 

logistics, RPA has the potential to improve 

accuracy, speed up production cycles, and boost 

revenue generation. RPA solutions are easy to 

implement and utilize, increasing productivity and 

profits with little effort. Today, customers have 

more expectations than ever before, and 

companies are struggling to meet them. This is 

where robotic process automation (RPA) comes in. 

 

Communication 

If a logistics firm wants to keep its customers 

happy, it must master the art of email 

communication. Whenever an order is received, 

processed, sent, or delayed, RPA may 

automatically notify customers. As a result of 

RPA's efforts to streamline business processes, 

interactions between companies and their 

customers have improved, leading to higher levels 

of customer satisfaction, more efficient 

management, and higher profits.  Product 

information has to be readily available for 

everyone from upper management to employees 

to assistants to advisers to customers.  Due to the 

number of people involved, the transportation 

chain sometimes has difficulties in communicating.  

The appropriate authority may not be able to 

communicate with the selected employee. RPA 

technologies, such as a chat bot with automated 

responses, may be used to address this issue.  RPA 

technologies may periodically notify the 

appropriate parties by sending them email or push 

notifications with the latest information.  In the 

same vein, chat bots may respond to customers' 

inquiries regarding their orders, shipments, and 

any delays they may have, as well as any other 

concerns they may have concerning the ordering 

process. 

 

Generation of Reports 

The use of RPA software streamlines the report-

making process. Numerous reports, including 

those detailing the processing of orders, the 

receipt of payments, responses from customers, 

and revisions to transportation infrastructure, are 

generated on a regular basis in the transportation 

business. Reporting on a wide variety of 

frameworks for statistical purposes may be a time-

consuming, error-prone process.  With the use of 

AI, RPA systems can automatically compile reports 

from data. From the inputted information, the 

program may automatically pull the relevant facts 

to include in the report. When an RPA system is 

used to create the report, there is far less need for 

human intervention.  Since RPA frees up so much 

manpower and materials, it can be put to better 

use elsewhere. 

 

RPA in Airline 

The transportation sector stands to benefit greatly 

from robotic process automation (RPA), which also 

has the potential to improve the efficiency of the 

aviation industry by optimizing the use of available 

resources. The aviation industry may benefit from 

RPA in a number of ways, including faster job 

completion, higher quality output, and cheaper 

overall costs because to a greater adherence to 

laws and regulations. To quickly assess passenger 

revenue and other aspects of income and 
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expenditure in the current context, it is necessary 

to convert the whole process to robotic 

automation, which is increasingly favored over the 

conventional accounting approach. 

 

Application of RPA in Airline Departmental work 

packages are created 

Many experts collaborate daily to carry out this 

process by hand. This makes it the kind of tedious, 

uninteresting, and time-consuming task that puts 

experts under a lot of stress, lowers employee 

happiness, and increases the likelihood of making 

mistakes. With RPA, a single person can oversee 

the whole package-creation process and deal with 

any issues that arise. The results include less 

wasted man hours, improved task management, 

faster cycle times, and higher quality services. 

 

Revenue outflow recognition 

The airline company may prevent revenue loss by 

coordinating with travel agencies. RPA makes it 

easier to sync up in the aviation business.  The first 

major improvement will be a dramatic 

acceleration in fault detection across all 

synchronized domains.  With this newfound 

knowledge, better choices for reestablishing lost 

income and bolstering security may be made. 

Savings for the aviation industry may be 

substantial if automation is used to recover lost 

revenue and seal up leaks. 

 

Fetching data from the old system 

In the past, retrieving files required either a larger 

workforce due to manual processes or a request 

to the software developer to modify the 

underlying platform. Both are costly in terms of 

time and money. The employment of software 

robots may make the process much more 

efficient, affordable, and accurate, guaranteeing 

that all files on the system can be retrieved and 

moved to the new system without delay. 

Therefore, RPA may take the role of antiquated 

and inefficient IT systems that stifle innovation 

and growth. Almost no human intervention is 

required for any of this to occur. This suggests that 

RPA may assist improve the allocation of human 

resources toward activities with relatively high 

value. 

 

Notification to travelers 

Careful RPA bots and chat bot systems can keep 

passengers updated on their flight times and 

reservation status. Chat bots may also respond to 

passengers' inquiries, providing the right response 

to boost customer satisfaction. This use of RPA in 

the airline industry is a great illustration of how 

the technology has the potential to boost 

consumer happiness. 

 

Management of data 

Software robots are used in airline operations to 

search for missing information and locate 

previously delivered data. As a consequence, 

they'll be able to conduct the appropriate checks 

and maintain the required tolerances. The 

required datasets may then be used to validate or 

update the various processing phases. 

Furthermore, robots can recognize the proper 

data values during the exchange of incorrect 

coupon codes.  The documents may be compared 

to establish a renewal date. 

 

Conclusion: 

Assigning tasks to team members and keeping up 

with workloads are both easier with the help of 

Robotic Process Automation (RPA).  Automatic 

alert alerts ensure that all crew members are 

made aware of any changes. In addition, the 

prevalence of pandemics increases the likelihood 

of change; thus, the crew and the 3-airline 

industry would benefit from being well-prepared 

to cope with the issue.  Robotic process 

automation (RPA) facilitates crew scheduling. 
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