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Abstract— Logistics service suppliers play a very important role in a supply chain system and may snoop to adopt economical provision technologies
to supply higher services for their customers. A good deal of logistics service providers tries to improve their operational efficiency by continuous
adoption of new technology in the logistics sector. Technology accelerates the data sharing across offer chains and among offer chain partners. Totally
52 registered companies from Direct General Foreign Trade (DGFT) were taken for the study The objectives of the study is to understand the use of
latest technologies by warehouse service providers, to investigate the major challenges and benefits faced by the warehouse operators, in using various
technologies like GPS, Barcode, RFID, Drones, IoT, AI, Cloud computing, Robotics and Block chain technologies and to offer feasible suggestions for
the adoption of the new technology by 3PL service providers dealing with V.O.C port, Tuticorin, India. The need to deliberate the interdependencies
multiple technologies arises in order to strategise a comprehensive approach in executing the exponential technologies.

Index Terms— Technology, Logistics Services, Warehouse Management, Supply Chain, 3PL players
————————————————————

1. INTRODUCTION
Outsourcing talk over with transferring of an enclosed service
perform to associate degree external organization that
otherwise would be troublesome to amass or pricey to
possess in house (Embleton and Wright, 1998). Council of
logistics management defines third-party logistics in its
glossary of terms as ―Outsourcing all or much of a company’s
logistics operations to a specialized company‖. Third-party
logistics involves the use of external companies to perform
logistics functions that have traditionally been performed within
an organization (McGraw-Hill, 2003). Indian businesses for
long have ignored the significance of the logistics sector that
continues to remain one amongst the foremost underneath
endowed sectors within the country. Warehouse markets
inefficiencies in the managing it could lead on to severe
disruption within the entire provide chain network. (Knight
Frank 2014). The entry of the international third-party
supplying carrier suppliers in China includes a miles-achieving
impact at the development of the Chinese supplying business
(Shams Rahman, Kamrul Ahsan, Laura Yang, John Odgers
2017).
Third party logistics provider is a firm which provides multiple
logistics services for the use of the customers. They aim to
provide one-stop customized solutions to service users. Out
sourcing of logistics is defined as a provision of a single or
multiple logistics service by a vendor on a contract basis
(Razzayue and Sheng 1998). The outsourcing of logistics to
third party providers has become an increasable powerful
trend in modern enterprises (Wong, 2000). These firms
facilitate the movement of parts and materials from suppliers
to manufacturers, and finished product from makers to
distributors and retailers. Relationship between 3PL services
provides firm and clients which make servicing successful
through mutual trust, respect and sense of integrity (LA Londe
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and Cooper, 1989). Third-party logistics services have thus
taken this role as a link in the globalization of economic
activities. Menon et al. (1998) reported that logistics managers
consider perceived performance and perceived capability as
important factors in selecting 3PL providers and that these
variables tend to increase in importance when the external
environment is competitive. Major sectors that have adopted 3
PL services include auto, information technology, fast moving
consumer goods (FMCG), etc,. (Lieb, 2008) A third-party
logistics provider (3PL) provides outsourced or 'third party'
logistics services to companies for part or sometimes all of
their supply chain management function. In such events; the
service provider is called as a Third-Party Logistics services
provider (Hertz and Alfredsson, 2003). As per the definition of
The Council of Supply Chain Management Professionals, a
third-party
logistics
service
includes
transportation,
warehousing, packing, freight-forwarding, cross-docking, and
managing inventory functions. Clients that use one or more
third-party logistics services provider usually enter into a longterm contract. (Kenderdine and Larson, 1988). Maria Leonor
Domingues Vasco Reis (2015) have discussed third-party
Logistics providers (3PL) face a extraordinary stress to be able
to meet its customers’ wishes: customers call for a high level
of time and region cost for their deliveries, at lower charges,
making the closing mile activity not best a mission whilst
assembly the customers’ necessities however likewise in
dealing with the profitability and the monetary balance of the
operation. Technological innovations in material handling and
communication can substantially improve the flow of
information through the supply chain (Fernie and Spark 1998)
As defined by the Council of Logistics Management, logistics
is that part of the supply chain process which plans,
implements and controls the efficient, effective flow and
storage of goods, services and released information from the
point of origin to point of consumption in order to meet
customers’ requirements. In a successful integrated logistics
management, all logistics activities in a system work
simultaneously to minimize total distribution costs and
maintain desired customer service levels (Stank et al., 2001).
Factors poignant the storage assignment like order selecting
technique, size and layout of the storage system, material
handling system, product characteristics, demand trends,
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turnover rates and house needs are been extensively studied
(Felix T.S. Chan and H.K. Chan 2011). Holding up potency and
accuracy because the keys to success in storage, it is the first
widely published methodology for warehouse problem solving
across all areas of the supply chain, providing an organized
set of principles that can be used to streamline all types of
warehousing operations (Frazelle Edward 2001). They are of
the opinion that almost all third party supplying users are glad
with the present level of services offered by third party
supplying service suppliers as they need had a salubrious
impact on business results. So the use of third party logistics
services is likely to increase substantially in the future (Sahay
and Mohan R 2003). The behaviour with the opinions of the
users towards RFID technology was analysed Madhusudhan
& Gupta (2014). Many intriguing results were found, for
example, the majority of users were familiar with the RFID
system and its components, but most of the users were not
using smartcards because of the lack of information despite
the
conduction
of
several
literary
programs.
SuwimonVongsingthong and Sucha Smanchat (2014) have
discussed about the IoT and it has to overcome huge barriers
to gain trust from people, it has also illustrated a specific
potential to add a new dimension to the application in
healthcare, logistics, transportation, disaster and environment
by enabling wireless communication between smart objects.
Many logistics service providers have taken initiatives to
broaden the scope of their services (P. R. Murphy and J. M.
Daley 2001). Recently, many logistics service providers try to
improve their procedure efficiency by continuous adoption of
new technologies. They improve their service efficiency by
continuous adoption of information or computerization
technologies (R. Mason-Jones and D. R. Towill 1999).
Continuous technological advancement will assist industries to
modernize the method they operate and conduct their
business and adopting new technologies may change
supplying service suppliers to reinforce their service talents.
Technological effort is the key variable and means of
separation between logistics service providers (T. Sauvage
2003).

perception measures, using a Likert scale from 1 to 5. The
research instrument was initially piloted on a small sample of
3PL owners and a few minor revisions were done. Tools like
Descriptive analysis and multiple correlation was used.

3. ANALYSIS AND RESULTS
Among the respondents Male members are of 86.5% and
female are of 13.5%, Majority of the respondents are from the
age group of 31 – 40 holding 59.6%. From Table.no.1 it is
understood that majority of the respondents are the executive
employees of the company holding 69.2%. 57.7% of the
companies have less than 25 employees and 38.5%of the
respondents have 26 to 50 employees in their company.
51.6% of the respondents say that they have Non-perishable
goods and 40.7 % of the goods stored in the warehouse are
FMCG goods and 29.7% of them deals with industrial goods.
S.
No

Variable

1

Gender

2

4

5

Age

Designation

Number
employees

of

2. METHOD
Primary data was collected through questionnaire. For this
study a well-structured and specially designed questionnaire
was used to measure the technologies in industries.
Responses were analyzed with quantitative methods by
assigning numerical values. The empirical section is built
based on survey and interviews. Answers from the survey are
collected online from respondents and interview was
organized with authorized personnel of the respective
organization. The secondary data are those which have
already been collected from websites. Data for the theoretical
framework is based on the secondary data. Source of these
secondary data are online materials, journals, books and other
research papers. Registered companies from Direct General
Foreign Trade (DGFT) were taken for the study. There are
around 300 registered logistics companies in DGFT whereas
companies established and those which have experience in
the industry for about 5 to 10 years are found to be 59 in
numbers which is taken as the population for the study.
Convenience sampling technique is used and sample size of
52 is chosen for the study. While testing the reliability value,
0.9 is the Cronbach’s alpha value. All items were quantified by
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6

Type of goods
stored in the
Warehouse

Particulars

Frequency
(N=52)

Percentage

Male

45

86.5

Female

7

13.5

Below 30

18

34.6

31-40

31

59.6

Above 40

3

5.8

Owner

5

9.6

Partner

8

15.4

Executive
Employee

36

69.2

Others

3

5.8

Less than 25

30

57.7

26-50

20

38.5

51-100

2

3.8

Perishable
goods

18

19.8

FMCG goods

37

40.7

Pharmaceutical
and health care
goods

9

9.9

Chemical goods

16

17.6

Non-Perishable
goods

47

51.6

Machineries

6

6.6

Industrial goods

27

29.7

Perishable
goods

18

19.8

With regard to the awareness, usage and the influence of the
technology by the 3PL players, it is found that GPS and
Barcode Technology are most known among the respondents
with the mean value of 4.87 and 4.85 respectively.
Subsequently RFID has more awareness among the
respondents with the mean value of 4.77. Robotics

technology and Block chain technology is little known
among the respondents with the mean value of 1.63
respectively.
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Table No. 2
Awareness

Particulars

Usage

Influence

Mean

SD

Mean

SD

Mean

SD

GPS technology

4.87

0.742

4.44

0.916

4.10

1.332

Barcode technology

4.85

0.415

4.54

0.541

4.56

0.639

RFID technology

4.77

0.614

4.27

0.717

4.42

0.825
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reduce the labour costs and are versatile in nature. The
benefits of the Radio-frequency identification have significant
positive correlation with benefits of Barcode technology and
benefits of Drone technology with the correlation value of
0.357 and 0.383 respectively.
Table No.5
GPS

BR

IOT

AI

CC

ROBO

GPS

1

.391**

DT
0.123

0.095

0.023

-0.039

0.096

BR

.391**

1

.301*

0.263

-0.007

0.121

0.160

DT

0.123

.301*

1

.330*

0.242

0.221

.332*

IOT

0.095

0.263

.330*

1

0.152

0.173

0.161

Drones technology

4.38

1.013

3.75

1.186

4.21

0.776

IoT technology

4.13

0.991

3.50

1.129

4.12

0.832

AI technology

3.60

1.015

3.12

1.149

3.56

1.018

Cloud
computing
technology

3.25

1.135

2.81

1.189

3.15

1.073

AI

0.023

-0.007

0.242

0.152

1

0.271

0.130

Robotics technology

2.50

1.146

2.40

1.302

2.13

1.138

CC

-0.039

0.121

0.221

0.173

0.271

1

.347*

Block
technology

1.63

1.221

1.62

1.105

1.46

1.093

ROBO

0.096

0.160

.332*

0.161

0.130

.347*

1

Chain

Regarding the usage it is quite interesting that barcode
technology (4.54) is extensively used than GPS technology
(4.44) though its awareness is high, then RFID technology is
used more with the mean score of 4.27. The 3PL players
opine that Barcode technology and RFID has more influence
in the development of the logistics industry as the whole with
the mean score of 4.56 and 4.42 respectively. (Table.no.2)
Table No. 3
Awareness of
Technology

Usage
of
Technology

Influence
of
Technology

1

.280*

0.183

.280

1

0.229

0.183

0.229

1

Awareness of
Technology
Usage
of
Technology
Influence
of
Technology

*

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
Challenges that are faced by the 3PL players due to the usage
of the technology shows that challenges faced in using
Barcode technology and the challenges faced in using the
GPS has significant positive correlation with the value of
0.391. Challenges faced in using the cloud computing
technology and robotic technology has significant positive
correlation value of 0.347. Challenges faced in using drone
technology have significant correlation with IoT and Robotic
technology with the correlation value of 0.330 and 0.332
respectively.
Table No. 6
GPS - Benefits

*. Correlation is significant at the 0.05 level (2-tailed).
It is understood from the table no.3 that the awareness of the
technologies and the usage of the technology is significantly
correlated.
Table No. 4

Mean

SD

Reduce operating expenses

4.27

0.564

Save time

4.25

0.519

Optimize resources

4.48

0.671

Reduce insurance costs

4.10

0.823

Maximize vehicle utilization

4.31

0.781

Keep your customers happy

4.25

0.738

Mean

SD

GPS

BR

RFID

DT

IOT

ROBO

GPS

4.19

0.39

1

0.217

0.150

0.091

0.044

0.089

Be more predictable

4.31

0.673

BR

4.13

0.34

1

.357**

.497**

.302*

0.083

Superior route planning

4.13

0.595

RFID

4.14

0.38

1

.383**

0.196

0.186

Get timely Alerts

3.98

0.852

DT

3.94

0.64

1

0.168

0.091

Be competitive

3.81

1.049

IOT

3.75

0.53

1

-0.001

ROBO

3.56

0.77

1

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
The values in the correlation table are standardized and range
from 0-1. The second column and the third column of the table
depict the mean values and standard deviation values of the
variables. Looking into the benefits of the technologies used
by the respondents, the benefits of the barcode technology
and the benefits of the drone technology have positive
correlation value of 0.497 with the 0.01 significance level. The
both technologies facilitate in saving the time for the firm and
they both reduces the intervention of human into the process,

The Global positioning system has transformed the way the
world operates especially in the operations of port. With
reference to the analyses results it is understood that the chief
benefit of using the GPS in third party logistics players of
V.O.C port is to optimize the resources with the mean value of
4.48 and subsequent benefits are found as maximizing the
utilisation of the vehicle and helps in being more predictable
about the movement of the vehicle with the mean value of
4.31 each. It is also opined that GPS helps in reducing
operating expenses of the firm (4.27) and in saving time
(4.25).
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Table No.7
GPS - Challenges

Mean
4.02

0.727

Distraction during driving

4.21

0.572

Inaccuracy
Dependency
Privacy Issues
Commercial Exploitation
Lack of Local Knowledge

4.33
4.27
4.06
4.21
3.81

0.706
0.717
0.669
0.723
0.886

GPS - Risks
GPS Satellites are not visible

Mean
3.83

On analysing the benefits of the Barcode technology, Inventory
control stands to be the primary benefit perceived by the
respondents with the mean value of 4.40. Then the time
saving benefit with the mean value of 4.33. Subsequently the
versatile nature of the bar code technology stands as a benefit
with the mean value of 4.23. Regarding the challenges that
are faced by the respondents in using the barcode technology,
print head failure remains the major concern for them with the
mean value of 4.42. Other important challenge of the
technology is that barcodes can be missed by the fixed
readers if automated systems are too small and this holds the
mean value of 4.25.

SD

Signal Failure

SD

Table No.11

1.216

Poor mobile network coverage

4.10

0.869

Human intervention

4.35

0.711

Other environmental condition

4.04

0.989

Need for continuous power supply

4.04

0.949

Does not trust the employee

3.85

0.826

RFID - Benefits

There are also a few challenges in the usage of the GPS
technology by the 3PL players; the prime challenge is found to
be the inaccuracy of the device with the mean value of 4.33.
Other challenges are found to be dependency with the mean
value of 4.27, driving distraction (4.21) and Commercial
Exploitation (4.21). While reviewing the risks of using GPS,
human intervention (4.35) is found to be the major risk in using
GPS and poor mobile network coverage stand next with the
mean value of 4.10.
Table No. 9
Barcode Technology -Benefits

Mean

SD

Inventory Accuracy

4.21

0.696

Time

4.33

0.513

Inventory Control

4.40

0.603

Versatility

4.23

0.703

Reduces employee training time

4.21

0.723

Promote better decision making

4.12

0.646

Eliminate the possibility of human
error

3.90

0.634

Reducing labor costs

3.65

0.988

Table No. 10
Barcode Technology - Challenges
Print head failure
Automatic corner wrap feature
Barcodes can be missed by fixed readers
if automated systems are too small.
Excessive wear of print heads
Changing the code type
Difficulty in reading if the code is too
condensed.

Mean
4.42
4.23

SD
0.537
0.703
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Mean

SD

Wireless Scanning

4.12

0.583

Unique Tracking

4.27

0.564

Real-Time Updates

4.19

0.715

Better Visibility

4.40

0.693

Increase Customer Satisfaction

4.04

0.740

Improve employee productivity

3.90

0.955

Table No.12
RFID –Reasons to use

Mean

SD

Transfer the data

4.31

0.506

Track the data

4.23

0.509

Speed efficiency

4.35

0.711

Capacity to with stand data storage

4.19

0.742

Improve productivity

4.21

0.667

Improved Utilization of Resources

4.19

0.627

Increased Revenue

4.15

0.751

Control of Assets

4.08

0.788

Reduced Business Risk

3.92

0.813

Reduce rework

3.65

0.926

With the results of the reasons to use the technology of RFID
its speed stands foremost with the mean value of 4.35 and its
usage in transferring the data effortlessly with mean value of
4.31, further important reasons to use the RFID technology is
to track the data and improve productivity with the man data of
4.23 and 4.21 respectively. Benefits that are received by the
users in using RFID are better visibility and unique tracking
system with the mean value of 4.40 and 4.27 respectively.
Table No. 13
Drone Technology - Benefits

Mean

SD

Fly time is less

3.94

0.850

No need for road path

3.98

0.754

Saves Time

4.10

0.891

Does not need man power

4.06

0.873

3.94

1.018

4.25

0.764

Technology upgraded

3.75
4.00

0.789
0.792

Drones Require Less Effort

4.00

0.907

Process automation

3.79

0.977

3.75

0.837

Express delivery

3.69

1.020

Drone technology is widely known these days. The benefits of
using drone technology by the 3PL players are that it saves
time and it does not really need man power in the transporting
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process. They stand with the mean value of 4.10 and 4.06
respectively. Then comes the benefit that it actually need less
effort to be put in and it need no road path for travel as it travel
in air.

Mean

Table No. 16
IOT - Challenges

Mean

SD

Privacy

3.83

0.879

Security Management

4.00

0.657

SD

Optimal Utilization

4.21

0.667

4.06

0.777

Table No. 14
Drone Technology - Challenges

ISSN 2277-8616

Risk assessments

4.12

0.878

Connectivity

Cost savings

4.08

0.682

Insufficient updating

4.21

0.696

3.94

0.850

Liability

4.19

0.908

Handling Unstructured Data

Emergency relief

4.27

0.717

Data Security and Privacy Issues

3.71

1.073

Analyzing data and data transmission

4.29

0.667

Intelligent Analytics

3.62

1.013

Data Capturing Capabilities

3.54

1.019

Untrained operators

4.17

0.785

Limited battery power

4.04

0.907

Data theft

3.79

0.977

Easily Hacked

3.83

1.150

Loss of control

3.17

1.309

Challenges that are faced by the players in using the Drone
technology is that it helps in analysing the data and
transmission of data and also serves as a relief during
emergency times. These challenges are foremost as opined
by the respondents with the mean value of 4.29 and 4.27
respectively. Any fault that happens because of the drones is
liable (4.19) to the users as the drone technology is still in
limited use that is one of the major challenges in using drones
and as operators are untrained (4.17) it becomes the
challenge in using the technology.
Table No. 15
IOT - Benefits

Mean

SD

Ingenious innovation

3.85

0.724

Better Monitoring

4.08

0.589

Greater efficiency

3.88

0.676

Operational efficiency

4.19

0.841

Security

4.08

0.737

Efficient and save Time

3.85

1.073

Automation and control

3.46

1.075

Save money

3.04

1.084

Internet of things is perceived as high in operational efficiency
by the respondents with the mean value of 4.19 and perceived
as the secured concept and aids in better monitoring with the
mean value of 4.08 each; it is really an ingenious innovation
and works very efficient and saves a considerable time in
usage with the mean value of 3.85 each. Regarding the
challenges insufficient updating and utilisation of asset in an
optimal way is a big challenge in using the IoT technology with
the mean value of 4.21 each. Connectivity and security
management is a challenge in using IoT with the mean value
of 4.06 each.

Table No. 17
AI - Risks

Mean

SD

A lack of transparency

3.85

0.872

Loss of skills

4.12

0.732

Biased algorithms

4.13

0.715

Liability for actions

4.33

0.678

Impact on the labour market

3.73

0.888

Too little privacy

3.50

1.038

Table No. 18
AI - Challenges

Mean

SD

Building trust

3.98

0.727

Human interface

3.85

0.538

Investment

4.13

0.908

Software malfunction

4.19

0.687

Higher expectations

3.98

0.727

AI can’t replace all tasks

3.73

0.819

The firms are self-liable for the actions of AI and hence
perceived as a prime risk and followed by loss of skills and
biased algorithms in the usage of AI. They have the mean
value of 4.12 and 4.13 respectively. Software malfunction and
the heavy investments are the challenges of Artificial
intelligence as perceived by the respondents with the mean
value of 4.19 and 4.13 respectively.
Table No. 19
Cloud Computing - Risk

Mean

SD

Unauthorized access to customer and business data

4.00

0.767

Theft of intellectual property
Lack of control over performance
Lack of control over quality
Confidentiality

4.02
3.83
3.85
3.77

0.828
0.944
0.937
1.041

Table No. 20
Cloud Computing -Challenges

Mean

SD

Data Integrity

3.81

0.793

Data Theft

3.88

0.922

Data Loss

4.12

0.878

Data Location

4.02

0.939

Security on User Level

3.50

1.111

142
IJSTR©2020
www.ijstr.org

INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 9, ISSUE 03, MARCH 2020

Cloud computing technology is not widely used and is
perceived as security risks and may provides unauthorized
access to customer and business data with the mean value of
4.02 and 4.00 respectively. And Data loss and location of data
seems to the challenging task as well in using the cloud
computing technology with the mean value of 4.12 and 4.02
respectively.
Table No. 21
Benefits of Robot

Mean

SD

Improved nature of work

4.02

0.883

Container Loading and Unloading

3.92

0.882

Eliminates Long walks

3.94

1.092

Improves safety

3.37

1.221

Speed up the tasks

3.12

1.437

3.10

1.376

Enhances organizational
business model

structures

and

Table No. 22
Challenges of Robot

Mean

SD

Job elimination for workers

3.75

0.813

No adaptability

3.79

0.800

Better power sources

3.94

0.850

Communication in robot swarms

3.98

0.828

Substantial monetary investment

4.02

0.828

Ethical factor

3.33

1.004

The usages of robots are still very low in the logistics process
in our country. The respondents think that the main benefit is
improved nature of work with the mean value of 4.02 and
regarding the challenges the substantial monetary investment
is perceived as challenging by the respondents with the mean
value of 4.02.

4. IMPLICATIONS
The awareness and usage of the technologies like Artificial
Intelligence, Cloud computing, Robotics, and block chain are
low among the third party logistics players. As the need for
movement of goods from one place to another continues to
expand, supply chain operators require more warehouse
workers for e-commerce order fulfilment. Labor shortage is
anticipated in the warehouse industry for the foreseeable
future. Robotics companies have marched into the
warehousing. Block chain would help in renovating into a
provable, reliable, scalable global transaction network. This
also facilitate in making the business transactions to be
expedited to mere milliseconds. Hence the warehouse
keepers’ deals with the goods of the V.O.C port at Tuticorin,
can get exposed to such advanced technology which makes
them compete in global arena. According to the perception of
the respondents Barcode technology and RFID has more
influence in the development of the logistics industry. Hence
the techies can have look to add more additional features in
the present technology which may cater to the need of the
logistics industry in specific. Awareness and usage of the
technologies are correlated; hence once players are aware of
the technology they are likely to use it. The technology players
can demonstrate and explain the features of their technologies
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to the proposed users. Challenges faced in using the cloud
computing technology and robotic technology has significant
positive correlation which can be interpreted as cloud
computing and robotics has no much awareness and usage
among these players. The new challenge is that these
innovational technologies are now forming the next generation
of organisational silos as they approach each new technology
in an individualistic mode. They have less knowledge that
these technologies do not survive in a vacuum. Hence there
arises the need to deliberate the interdependencies multiple
technologies in order to strategise a comprehensive approach
in executing the exponential technologies.

5. CONCLUSION
Technology plays an important role in logistics industries.
Outsourcing has become a common practice in many
industries. Many industries and companies outsource their
logistics operation to third party Logistics. Selecting
appropriate and preferable logistics service providers has
increasingly became a critical issue and a strategic decision
for companies that focus on utilizing the maximum use of
technologies to delivery best services to the customers and
fulfill their satisfaction. Use of technology such as GPS,
Barcode RFID, Drones, IoT, AI, Cloud computing, Robotics
should be used extensively for making their operations more
effective. Supply chain behavior and entities became
significant requirement for the logistics warehouse
organizations. Warehouse provides the chain with valueadded through availability of goods at right time and right
place .Warehouse management systems, it is time to take
stock of exactly warehouse needs. Opportunities for improving
warehouse operations, this interactivity between activities and
decisions are feasible. Featured among them are immediate
control of store room warehouse functions, easy
communications with further parts of the supply chain and high
levels of automation.
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