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Abstract:The relationship between the numerous impediments to the introduction of the 

Internet of Things (IoT) in the sector of Indian logistics is examined in this study paper. By 

leveraging smart linked devices, India's logistics business is fast increasing in response to 

shifting demand for customised goods and services. With the help of a thorough literature 

review, fifteen different impediments were identified. Expert opinions acquired through 

telephonic conversations with trainers from Indian logistics organisations are used to 

assess the interaction between these hurdles. Learners use these inputs to do MICMAC 

(Matrix des Impacts Cross Multiplication Application and Unclassification) analysis on 

interactive structural modelling. Logistics and business experts will benefit from the 

findings of this research study as they plan their strategic initiatives. Overcoming obstacles 

to IoT technology adoption in the Indian logistics business. 

 

Keywords: Mathematical Modeling, Structural Modeling, Indian Logistics, IoT,MICMAC 

 

1. INTRODUCTION: 

 

India's logistics business has grown over time and is now a significant contribution to our 

economy. In India, industry plays a significant role, accounting for 15% of GDP (IBEF, 

2019). The $ 160 theology field is used to power the efficient running of a variety of different 

businesses. In the near future, the industry is predicted to grow 10% quicker than the medium 

term, according to the domestic rating agency ICRA.Technology and its widespread 

dissemination have certainly aided in the development of the industry's growth trajectory [1]. 

The industry's desire to focus on new generation technologies and embrace these innovations 

has resulted in healthy growth in current policies, higher productivity in efficient operations 

and supply chains, and lower logistical costs.The sector is reaching new heights thanks to the 
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adoption and implementation of new age technologies. Many technical advancements have 

resurrected the logistics profession. The Internet of Things [2] is one of the technologies that 

can assist in making the most of the changes. 

 It's an expansion of existing Internet services that allows users to match distinct objects on 

the planet or objects that may occur in the near future. Professor Kevin Ashton used Internet 

of Things (IoT) technology in 1999. It's been described as a system of physical devices that 

communicate with one another on their own [3].It enables businesses to count and connect 

with devices such as mobile phones, shared installations, and smart items without relying on 

the Internet, allowing them to give better services to their consumers.The way to this massive 

expansion, in which many previously unconnected objects are now connected, leads to the 

creation of a smart system that functions as a computer-generated domain (SAI et al., 2014). 

Each year, the number of IoT-enabled devices and apps grows, with 50,000 million devices 

connected to the Internet expected by the end of this year [4].Many of the pioneering 

applications of logistics and distribution networks have been supported in recent years by the 

rapid development of IoT, which will lead to interconnected logistics networks in the future. 

Companies are influencing this potentially transformative technology by tying all of their 

gadgets together in a centralised cloud network.Direct data sharing and visibility in enterprise 

processes are made easier. The Internet of Things supply chain, according to a survey by 

International Data Corporation (IDC) and Systems, Applications & Products in Data 

Processing (SAP), boosts productivity by 15% [5][6].IoT is predicted to add $ 1.9 trillion to 

the expansion of SCM and logistics, according to a recent white paper by DHL and Cisco. 

However, the Internet of Things appears to be a factor in the logistics industry's future 

growth, and while it appears to offer a great opportunity for the logistics industry network to 

use IoT-based applications and solutions, the logistics sector's wide adoption of this 

technology remains a challenge (Singh &Bhanot, 2020).As a result, it's critical to identify 

roadblocks and assess implementation challenges [7][8]. 

 

As a result, identifying and analysing hurdles to IoT technology application in logistics is 

critical.The primary goal of this research is to identify hurdles to IoT adoption in the logistics 

industry, as well as the application of the ISM (Interpretive Structural Modeling) 

technique.The findings of this study look at the most significant problems in educating 

coaches and industry professionals in order to formulate strategic initiatives to overcome toss 

constraints in the Indian logistics industry's adoption of IoT technology [9]. 

 

2. LITERATURE REVIEW 

 

Logistics is described as a strategy for converting and managing items efficiently (Pfohl, 

2001). Furthermore, according to Bossart, it is critical to pay attention to the information 

contained in the logistics process (Bossart&Handfield, 2007). The term logistics, which is 

used in the military, has an impact on the economy of the country (Ratner et al., 

2012).Services with a long-term value Chandra (Chandra, 2014). The need for personalised 

goods and services is quickly increasing in India. As a result, the logistics business must be 

able to meet these inbound and outbound needs. This change cannot be implemented using 

the standard planning and control method due to the increased complexity (J. P. Miller et al., 

2015).This will lead to the investigation of the "Smart Logistics" Indian Logistics Network. 

Because they have similar hulls, the phrase "smart logistics" is taken from "logistics 4.0," 

which is derived from "industry 4.0." 
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There are two methods to define Logistics 4.0. (Jeshke et al., 2016).According to the short-

term policy, "Logistics 4.0" will consist of similar data usage methods among various 

independent members. "Logistics 4.0," according to the media, is a self-regulatory system for 

other systems. Similar ideas have been proposed in the past (Tim &Lorig, 2016).One of the 

important technologies that plays a key part in the notion of smart logistics is the Internet of 

Things (IoT). The notion of "smart logistics," in which various tools and organisation 

systems are networked for effective data extraction and analysis, requires the implementation 

of IoT in the field of logistics.Predictive modelling approaches, which are essentially a 

technical subject, are implemented using smart computing agents (J. Lee et al., 2013). 

Because logistics contain enormous volumes of data, it is critical to change the transportation 

management system into smart logistics (Tao et al., 2018). 

However, there are a number of significant challenges in implementing IoT technology in 

Indian logistics. Large sensing and activation tools, high implementation expenses, and long 

payment periods are all features of IoTgadgets (Grangel et al., 2015).Expanding costs and the 

scalability of IoT development associations or joint ventures are required if the logistics 

network is to adopt IoT.Tracking and platform-based Although IoT sensors that may be 

mounted to cargo or containers are reasonably versatile,IoT installation on industrial sites 

(warehouses, logistics centres, or industrial facilities) might be complicated by full 

machinery, storage firms, and other factors. - The length of time (Abdulhadi&Accordal, 

2019). 

These services are eagerly inspired for industrial development and change, as adaptable as 

present logistics tracking and tracking sensor technologies. It takes longer than planned, 

especially when updating IoT-enabled devices in industries.Investments are not made for 

months, and in some cases, they are made for decades, causing updates and upgrades to be 

postponed. Every part of the bottom and upstream must be connected to each other in order to 

ensure dependable communication in the logistics network.This is still a challenge, and 

implementing smart logistics will take several years. A shortage of skilled IoT practitioners 

exists in developing nations, which poses a significant challenge (Bedecker, 2017). 

 

After identifying hurdles to IoT adoption through a literature analysis, the next step is to 

conduct a poll to discover the relationship between the barriers.15 barriers were considered 

and analysed in this study. Discussions with officials and specialists from top logistics 

businesses were undertaken via a telephonic call for this study. 

 

3. RESEARCH METHODOLOGY 
 

Interpretive Structural Modeling (ISM) is a collaborative technology that comprises of a 

number of interoperable and interrelated components that are configured as a 

comprehensive method model. It aids in the division of the entire system of issues into 

various sub-challenges by showcasing the specialists' clear perspectives and experience. 

ISM's purpose is to use specialists' leaps of faith and understanding to separate anticorrosive 

structures into human structures (components). The processes in the process of interpretive 

structural modelling are outlined below. 

 

Depiction Barriers 

 

BR1 Lack of investment 

 Payback period 
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BR2 

 

 

BR3 Lack of skills 

 

BR4 Security issues 

 

BR5 Privacy Issues 

 

BR6 Changes in business model 

 

BR7 Lack of infrastructure 

 

BR8 Lack standards 

 

BR9 Lack of mobility 

 

BR10 Poor internet connectivity 

 

BR11 Data Management 

 

BR12 Technology Uncertainty 

 

BR13 Interoperability 

 

BR14 Compatibility Issues 

 

BR15 Scalability issues 

 

Table 1: List of Barriers 

 

Step 1: Identify the constraints to IoT implementation in Indian logistics.  

Step 2: Using expert opinion, determine the contextual linkages between the barriers. 

Step 3: Create a "Structural Self Interaction Matrix" (SSIM) to determine an appropriate 

relationship between these obstacles. 

Step 4: Create a feasibility matrix to assess how transparent communities are in the midst of 

difficulties 

Step 5: Break out the rechargeability matrix into multiple phases. 

Step 6: Remove the transition and build a diagram for comprehensive architecture modelling. 

Connections. 

Step 7: Use Interpretive Structural Modeling to convert the diagram (ISM) 

Step 8: Checking for any changes in the Interpretive Structural Modeling (ISM) model 

Table 1: Steps and Phases for implementing modelling 
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4. DATA ANALYSIS 

 

With the help of literature reviews and expert opinions, the "Structural Self-Interaction 

Matrix" (SSIM) was created. As indicated in Table 2, the following diagrams are utilised to 

structure the SSIM. 

V - If BRi influences BRj (BRiBRj) 

A - If BRi gets influenced by BRj  (BRiBRj) 

X - If both of them influences each other (BRiBRj) 

O -  If both of them does not influence each other 

   

 B

R1 

B

R2 

B

R3 

B

R4 

B

R5 

B

R6 

B

R7 

B

R8 

B

R9 

BR

10 

BR

11 

BR

12 

BR

13 

BR

14 

BR

15 

BR

1 
X A A A A A A A A A A A   A A V 

BR

2  
X O O O O O O O V V O   O O O 

BR

3 
  X O O O O O O O O O O O O 

BR

4    
X O O 

O O O O O O O O O 

BR

5 
    X O V 

O O O O O O O O 

BR

6 
     X V 

O O O O O O O O 

BR

7 
      X 

O O O O 
A 

O O O 

BR

8 
       X 

O O O O 
A A V 

BR

9 
        X A 

O 
A 

O O O 

BR

10 
         X 

O O O O 
A 

BR

11 
          X A 

O O O 

BR

12 
           X 

O O O 

BR

13 
            X 

O O 

BR

14 
             X A 

BR

15 
              X 

Table 2: Structural Self-Interaction Matrix 

 

The following logic was utilised to convert the “Structural Self-Interaction Matrix” (SSIM) 

into the “Initial Reachability Matrix” (IRM) as shown in Table 3. 
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If V, then BRij is converted to 1 and the respectiveBRji is converted to 0 

If A, then BRij is converted to 0 and the respective BRji is converted to 1 

If X, then BRij is converted to 1 and the respectiveBRji is also converted to 1 

If O, then BRij is converted to 0 and the respectiveBRji is also converted to 0 

 

 

Table 3: Initial Reachability Matrix 

 

The transivity rule is applied when the "initial iterative matrix" is created. "BR1" "BR2" and 

"BR2" "BR3" are the most affected by the Transitivity Rule, whereas "BR1" is affected by 

"BR3." With the help of Matlab, the "Final Feasibility Matrix" displayed in Table 4 is created 

using these criteria.The driving force (i.e.) for a given barrier is determined by the sum of the 

number of cells appearing in that row and the apparent cell-based force (i.e.) in that row in 

 B

R1 

B

R2 

B

R3 

B

R4 

B

R5 

B

R6 

B

R7 

B

R8 

B

R9 

BR

10 

BR

11 

BR

12 

BR

13 

BR

14 

BR

15 

BR

1 
1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

BR

2 
1 1 0 0 0 0 0 0 1 0 0 0 0 0 1 

BR

3 
1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

BR

4 
1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 

BR

5 
1 0 0 0 1 0 1 0 0 0 0 0 0 0 0 

BR

6 
1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 

BR

7 
1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 

BR

8 
1 0 0 0 0 0 0 1 0 0 0 0 0 0 1 

BR

9 
1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 

BR

10 
1 1 0 0 0 0 0 0 1 1 0 0 0 0 0 

BR

11 
1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 

BR

12 
1 0 0 0 0 0 1 0 1 0 1 1 0 0 1 

BR

13 
1 0 0 0 0 0 0 1 0 0 0 0 1 0 0 

BR

14 
1 0 0 0 0 0 0 1 0 0 0 0 0 1 1 

BR

15 
0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 
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the "Final Reactivity Matrix." Using driving power and dependency power, obstacles are 

constructed at various levels. 

 

 

Barrie

rs 

B

R

1 

B

R

2 

B

R

3 

B

R

4 

B

R

5 

B

R

6 

B

R

7 

B

R

8 

B

R

9 

BR

10 

BR

11 

BR

12 

BR

13 

BR

14 

BR

15 

Dri

ving 

Pow

er 

BR1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 1 3 

BR2 1 1 0 0 0 0 0 0 1 1 0 0 0 0 1 5 

BR3 1 1 1 0 0 0 0 0 1 1 0 0 0 0 1 6 

BR4 1 1 0 1 0 0 0 0 1 1 0 0 0 0 1 6 

BR5 1 1 0 0 1 0 1 0 1 1 0 0 0 0 1 7 

BR6 1 1 0 0 0 1 1 0 1 1 0 0 0 0 1 7 

BR7 1 1 0 0 0 0 1 0 1 1 0 0 0 0 1 6 

BR8 1 1 0 0 0 0 0 1 1 1 0 0 0 0 1 6 

BR9 1 1 0 0 0 0 0 0 1 1 0 0 0 0 1 5 

BR10 1 1 0 0 0 0 0 0 1 1 0 0 0 0 1 5 

BR11 1 1 0 0 0 0 0 0 1 1 1 0 0 0 1 6 

BR12 1 1 0 0 0 0 1 0 1 1 1 1 0 0 1 8 

BR13 1 1 0 0 0 0 0 1 1 1 0 0 1 0 1 7 

BR14 1 1 0 0 0 0 0 1 1 1 0 0 0 1 1 7 

BR15 1 1 0 0 0 0 0 0 1 1 0 0 0 0 1 5 

Depen

dence 

Power 15 14 1 1 1 1 4 3 14 15 2 1 1 1 15 

 

 

Table 4: Final Reachability Matrix 

 

Level separation in multiple iterations after attaining the final reusable matrix, as indicated in 

the tables below. We need to identify an adjustable set, a front set, and an intersection set for 

each task. This approach of level separation aids in the attainment of hierarchical levels.The 

barriers are divided into several levels after getting the final recharge matrix from MATLAB. 

Obstacles having a low driving power factor can be found on the first level. The obstacles on 

the second level have the second-lowest power factor. With a second high power factor, there 

are third-level group barriers. The obstacles on the fourth level have the highest power factor. 

The Interpretive Structural Model's objective is to estimate the range levels for all problems 

in implementing IoT technology in the field of Indian logistics, so that logistics practitioners 

in India can focus on designing an effective plan to overcome IoT's challenges. According to 

our research, the overall ISM model looks like this. 
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Figure 1: MICMAC Analysis 

 

Obstacles in the above plot correspond to distinct quadrants, and specialists can focus on 

developing appropriate methods based on their distribution in each quadrant. Barriers that are 

close to or exactly in the second quadrant are the most effective. In this learning process, 

BR12, BR5, BR6, BR13, and BR14 are major barriers to implementing IoT 

technology.Obstacles revealed in the third quarter of the plot, such as BR3, BR4, BR11, BR7, 

and BR8, will have little impact on the logistics industry's adoption of IoT technology. 

The purpose of the Interpretive Structural Model is to define the hierarchy levels for all of the 

problems in implementing IoT technology in the Indian logistics industry, so that logistics 

practitioners in India may focus on designing an effective plan to solve the challenges. 

According to our research, the entire ISM model can be created as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

Lack of 

Investments 

Poor Internet 

Connectivity 
Scalability Issues 

Long Payback 

Period 
Lack of Mobility 
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5. CONCLUSION 
 

The goal of these research programmes is to identify and investigate major hurdles to the 

iodine Indian logistics industry's implementation. The literature review identified fifteen 

primary restrictions, and with expert opinion, a structured self-interaction matrix was created, 

which was then transformed to binary values and the initial iterative matrix was created.To 

obtain the final reactivity matrix, the logic of the transparency rule was followed using the 

MATLAB software tool. The issues of privacy, changes in business models, technical 

uncertainties, interoperability and compatibility issues of IoT devices, as well as other 

important challenges, were then split into distinct levels. They are interrelated, and any 

change in one of them can readily affect the other.It should also be emphasised that 

addressing all of the aforementioned issues will necessitate a large expenditure. In order for 

educators and professionals to properly manage the IoT's day-to-day failures, proper internet 

infrastructure is also required.The study's key argument is that logistics professionals and 

policymakers may use the variety of hurdles to IoT adoption to focus more on strategies for 

successfully implementing IoT in their organisations. 
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