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Abstract 

An important turning point in India's transition to a digitally integrated logistics ecosystem is the 
National Logistics Policy (NLP) 2022. This study examines the state of technology adoption in India's 
industrial clusters, concentrating on the Vishwakarma Industrial Area (VKIA), Jaipur, following the 
deployment of NLP. It looks into how widely important logistics technologies like real-time tracking, 
warehouse management systems (WMS), transport management systems (TMS), and the Unified 
Logistics Interface Platform (ULIP) are being used. The study explores the alleged advantages of these 
technologies, such as improved operational effectiveness and data-driven decision-making, but it also 
pinpoints enduring problems like data security, internet access, and digital literacy. The study offers a 
quantitative evaluation of technology adoption rates and perceived effectiveness using fictitious 
primary data that is in line with expected policy outcomes and industry trends. It also includes a 
fictitious return on investment analysis of technology investments. The results show that even though 
fundamental digital tools are becoming more popular, considerable work is still needed to remove 
obstacles and completely realize how advanced logistics technologies can revolutionize India's 
industrial landscape. 

Keywords: Digital Transformation, Logistics Technology, Technology Adoption, Unified Logistics 
Interface Platform (ULIP), Warehouse Management Systems (WMS), Transport Management Systems 
(TMS) 

1. Introduction 

Advancements in automation, data analytics, and connectivity are driving a deep digital change in the 
global logistics sector. In India, this change is very important for making things work better, cutting 
costs, and making the country more competitive on the world stage. The National Logistics Policy 
(NLP) 2022, which started on September 17, 2022, puts digital transformation at the center of its 
goals because it knows how important it is to integrate digital technology. The goal of the policy is to 
set up a way for decisions to be made based on data in order to make the logistics ecosystem work 
better.  
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The Integration of Digital Systems (IDS) and the Unified Logistics Interface Platform (ULIP) are two 
important parts of the NLP's Comprehensive Logistics Action Plan (CLAP). ULIP, in particular, is 
meant to be a single-window digital platform that brings together data from different ministries and 
departments, making it easy to share data, track things in real time, and create documents 
automatically. This digital backbone is very important for making operations more efficient, speeding 
up compliance, and letting decisions be made based on data. This paper looks into how these digital 
solutions work in real life and how users feel about them in India's industrial clusters, focusing on the 
Vishwakarma Industrial Area (VKIA) in Jaipur, Rajasthan. VKIA is a major industrial center with many 
different types of factories. It is a great example of how national digital logistics policies affect 
businesses on a small scale. The study's goals are to find out how many businesses are using key 
technologies, how they think they will help them, and what problems they are having as they go 
through the digital transformation process after NLP. 

2. Literature Review 

2.1 The Imperative of Digital Transformation in Logistics 

Digital transformation is no longer a choice; it's a must for logistics in the modern world. Artificial 
Intelligence (AI), Machine Learning (ML), the Internet of Things (IoT), blockchain, and automation 
are all part of Industry 4.0 trends that are changing supply chains around the world. These 
technologies make it possible to see things in real time, use predictive analytics, plan the best routes, 
automate warehousing, and streamline paperwork, all of which help to cut costs and improve 
efficiency.  

There is a lot of evidence that going digital can help businesses run more smoothly, make fewer 
mistakes, process things faster, make customers happier, and, in the end, make the business's finances 
better. Investing in logistics technology often pays off big by lowering costs and speeding up 
operations. 

2.2 India's Digital Leap in Logistics: NLP and ULIP 

Before the NLP, India's logistics industry didn't use much technology. Many small and medium-sized 
businesses still used old-fashioned tools like spread sheets and face-to-face communication. This 
digital divide made it harder to see things in real time, optimize routes, and manage inventory, which 
led to higher costs and less efficiency.  

The NLP 2022 directly addresses this by putting a lot of emphasis on full digitization. ULIP is the 
main project that will connect 33 logistics-related systems across 10 ministries and create a single-
window digital platform for easy data sharing. Its quick adoption, shown by more than 91 million API 
hits by January 2025, shows that it could make operations run more smoothly, cut down on 
paperwork, and make the supply chain more open. 

2.3 Challenges in Digital Adoption 

Even though the goals are high and there have been some early successes, there are still big problems 
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that need to be solved before digital transformation can happen in all of India's different industries. 
Digital literacy is a big problem, especially for workers who don't have any skills. For example, 
making sure that everyone has access to the internet and teaching truck drivers how to use new 
systems like ULIP while on the road are still big problems. Many warehouses, especially those in rural 
areas, still don't have basic things like electricity and the internet. This makes it even harder for 
people to use digital technology. On top of that, small and medium-sized logistics companies often 
can't use modern technologies because they don't have enough resources. These companies often use 
old-fashioned tools like spreadsheets and phone calls to communicate, not because they don't want 
to, but because they don't have the right resources or skills to use and run more advanced digital 
tools. Also, data security and interoperability are still big problems. While platforms like ULIP are 
designed to integrate numerous digital systems across ministries to dissolve data silos and enhance 
transparency, companies must balance data accessibility with the protection of sensitive information. 
Ensuring seamless interoperability across diverse legacy systems also requires continuous attention. 
Finally, a general reluctance to change from established traditional practices can impede the pace of 
digital transformation. Many small and medium businesses, while not unwilling to update, are simply 
unaware of the new technologies and the benefits they offer. Despite these challenges, the Rajasthan 
Logistics Policy 2025 complements the NLP by offering incentives for technical up gradation, 
including reimbursements for truck tracking equipment and logistics management software, 
providing crucial state-level support for driving technology adoption. 

3. Methodology 

The adoption, difficulties, and perceived advantages of logistics technology in VKIA, Jaipur, following 
NLP 2022 are evaluated in this study using a quantitative research methodology. A strong illustration 
of possible effects is provided by the analysis, which, like the prior paper, is based on fictitious 
primary data that has been constructed to be consistent with anticipated policy outcomes and broad 
industry trends. 

3.1 Data Sources 

 Primary Data: The survey responses from VKIA industrial units about the adoption rates of 
different logistics technologies, their perceived efficacy, and the difficulties they encounter are 
represented by this simulated data. It also contains fictitious return on investment (ROI) 
figures for technology investments. The digital goals of the NLP and documented early impacts 
influenced the design of this data. 

 Secondary Data: Official government reports, industry analyses, and scholarly literature are 
the sources of macro-level data on NLP's digital initiatives (ULIP usage, IDS integration), broad 
trends in technology adoption in India's logistics sector, and particulars regarding VKIA's 
industrial and technological landscape. 
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3.2 Data Analysis Techniques 

The data is analyzed using quantitative methods: 

 Descriptive Statistics: to compile data on the percentage of businesses reporting particular 
benefits or challenges, perceived effectiveness scores (such as mean Likert scale scores), and 
technology adoption rates. 

 Comparative Analysis: To illustrate the shift in technology adoption patterns post-NLP. 

 Return on Investment (ROI) Analysis: The benefits and financial feasibility of investing in 
different logistics technologies are illustrated through case studies. 

 Qualitative Insights (Thematic Discussion): Although the data is fictitious, the literature 
review's findings about digital literacy, infrastructure deficiencies, and change aversion will be 
incorporated into the discussion of difficulties and perceived advantages. 

4. Findings and Analysis 

The fictitious empirical results are presented in this section, illustrating the anticipated field of 
technology adoption, its alleged advantages, and the difficulties industrial units in VKIA, Jaipur, 
encountered after implementing NLP. 

4.1 Adoption Rates and Perceived Effectiveness of Digital Tools 

It is anticipated that the NLP's drive for digitization will spur a rise in the use of different logistics 
technologies. This trend is demonstrated by fictitious survey data from VKIA businesses. 

Table 4.1: Adoption Rates and Perceived Effectiveness of ULIP and Other Digital Tools among 
VKIA Businesses 

Digital Tool/System % of VKIA  

Firms 
Using 

Mean Perceived 
Effectiveness (1-5 

Likert Scale) 

% Reporting 
Significant 

Efficiency Gains 

% Reporting 
Reduced 

Paperwork 

ULIP (Unified Logistics 
Interface Platform) 

45% 3.8 70% 65% 

E-way Bill/FASTag Integration 92% 4.5 95% 90% 

Warehouse Management 
System (WMS) 

68% 4.0 80% 75% 

Transport Management 
System (TMS) 

55% 3.7 68% 60% 

Real-time Tracking/IoT 78% 4.2 85% N/A 

Predictive Analytics Software 15% 3.0 40% N/A 
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Analysis: Based on fictitious data, Table 4.1 shows that VKIA firms have differing degrees of technology 
adoption and perceived efficacy. With a high percentage of businesses reporting notable efficiency gains 
and decreased paperwork, tools like E-way Bill/FASTag integration and real-time tracking exhibit 
strong perceived effectiveness (mean scores of 4.5 and 4.2) and high adoption rates (92% and 78%, 
respectively). This implies broad adoption and observable advantages of fundamental digital logistics 
solutions.  

Even though ULIP's adoption rate is rising at 45%, more VKIA firms could still integrate with it to 
take advantage of its single-window capabilities. Its potential to simplify operations and data 
exchange is demonstrated by its positive perceived effectiveness (3.8) and reported efficiency gains 
(70%). There is a shift towards more complex operational management as evidenced by the 
moderate adoption of more sophisticated technologies, such as Warehouse Management Systems 
(WMS) and Transport Management Systems (TMS), with good perceived effectiveness (68% and 
55%, respectively). However, the low percentage of firms in VKIA that have adopted predictive 
analytics software (15%) indicates that advanced data-driven decision-making is still in its infancy. 

4.2 Perceived Benefits of Digital Integration 

According to the fictitious data, VKIA firms are benefiting from digital integration in a number of 
ways.  

 Enhanced Operational Efficiency: A large number of businesses report notable 
improvements in efficiency across a range of tools, suggesting that digitization is simplifying 
procedures and lowering manual labor.  

 Decreased Compliance Bottlenecks and Paperwork: The success of digital initiatives in 
streamlining regulatory compliance is demonstrated by the high percentage of businesses 
reporting less paperwork, especially with E-way Bill/FASTag integration.  

 Enhanced Real-time Visibility: Businesses now have better visibility into their shipments, 
allowing for proactive issue resolution and better planning, as evidenced by the widespread 
adoption and efficacy of real-time tracking/IoT systems.  

 Data-Driven Insights: Although still developing, the use of WMS, TMS, and even early 
predictive analytics points to an increasing ability to make decisions based on data, which 
will help businesses transition from reactive to more proactive management. 

4.3 Challenges in Digital Adoption 

Notwithstanding the advantages, the literature's fictitious data and qualitative insights point to 
enduring difficulties:  

 Digital Literacy and Skill Gaps: One major obstacle is the requirement for consistent 
internet access and digital literacy among the unskilled workforce, especially truckers. This 
affects how well digital platforms are used.  

 Resource Limitations for SMEs: Small and medium-sized businesses (SMEs) frequently 
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lack the resources to adopt modern technology and the know-how to run sophisticated 
systems.  

 Data Security and Interoperability: These issues are still difficult to resolve and call for 
strong frameworks and ongoing attention.  

 Resistance to Change: The pace of digital transformation may be slowed by a general 
resistance to departing from accepted practices. 

4.4 Return on Investment (ROI) of Logistics Technology Investments 

A greater investment in logistics technology is implied by the NLP's emphasis on digital 
transformation. The financial feasibility of these investments is demonstrated by a ROI analysis for 
VKIA companies.  

Table 4.2: Analysis of Logistics Technology Investment Return on Investment (ROI) in VKIA 
Companies 

Case Study  

Firm 

Technology 
Investment 

Investment 
Cost (INR Cr) 

Annual Cost 
Savings/Revenue 
Increase (INR Cr) 

Net 
Profit/Benefit 
(INR Cr, over 3 

years) 

ROI (%) 
(over 3 
years) 

Payback 
Period 
(Years) 

VKIA Textile 
Manufacturer A 

Warehouse 
Management 

System (WMS) 
Implementation 

1.50 0.80 (Reduced 
labor, inventory 

errors) 

0.90 60.0% 1.88 

VKIA 
Engineering 

Firm B 

Fleet Tracking & 
Route 

Optimization 
System 

0.75 0.40 (Reduced fuel, 
faster delivery) 

0.45 60.0% 1.88 

VKIA Plastics 
Manufacturer C 

Automated 
Packaging Line 

Integration 

2.00 1.00 (Increased 
throughput, 

reduced damage) 

1.00 50.0% 2.00 

Analysis: A fictitious ROI analysis for VKIA companies' investments in logistics technology is shown in 
Table 4.2. According to the data, strategic investments in technologies such as fleet tracking, WMS, and 
automated packaging result in significant yearly cost reductions or revenue growth. These investments 
show strong returns over a three-year period, with payback periods of less than two years and a range 
of 50% to 60%. This analysis shows how investments in digitization result in observable financial 
returns for manufacturing firms in VKIA, offering a compelling financial case for technology adoption, a 
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fundamental tenet of the NLP. 

5. Discussion 

The fictitious conclusions drawn from the VKIA case study highlight the noteworthy advancements in 
digital transformation that India's industrial clusters are making, thanks in large part to the National 
Logistics Policy 2022. A shift towards a more transparent and effective logistics environment is 
evident from the high adoption rates and perceived efficacy of fundamental digital tools like real-time 
tracking and E-way Bill/FASTag integration. Reduced paperwork, simplified compliance, and 
enhanced supply chain visibility—all of which were previously problems for Indian companies—are 
being directly aided by these tools.  

A maturing digital landscape where businesses are going beyond simple tracking to optimize internal 
operations is indicated by the growing, albeit still modest, adoption of more complex systems like 
WMS and TMS. Nonetheless, a crucial area for further development is highlighted by the emerging 
use of advanced analytics tools. The capacity for complex data interpretation and predictive decision-
making requires additional support while the infrastructure for data collection and exchange (such as 
ULIP) is being developed.  

The problems noted are systemic throughout India and are not specific to VKIA, especially those 
related to digital literacy and internet access in rural areas. To ensure inclusive growth and optimize 
the advantages of NLP's digital thrust, it is imperative to address these "last-mile" digital obstacles. 
The fictitious ROI analysis makes a strong business case for technology investments by indicating that 
companies can become more competitive by embracing digital solutions and achieving significant 
cost savings and operational efficiencies. This monetary reward is essential for quickening the 
process of digital transformation, as are government assistance and state-level initiatives like 
Rajasthan's technical upgrade incentives.  

For India's logistics industry, the NLP's vision of a single digital ecosystem with ULIP at its center is 
revolutionary. It makes possible a degree of coordination and transparency that was previously 
impossible by dismantling data silos and promoting smooth information exchange. In order to 
overcome the remaining obstacles, this digital frontier will ultimately require ongoing infrastructure 
investment, focused skill development initiatives, and cooperation between the government, business 
community, and technology providers. 

6. Conclusion 

India has embarked on a bold journey towards a digitally revolutionized logistics industry with the 
National Logistics Policy 2022. This study examined the adoption of technology, its alleged 
advantages, and the difficulties faced by industrial units along the way using a fictitious case study of 
the Vishwakarma Industrial Area (VKIA), Jaipur.  

According to the analysis, the use of important digital tools is on the rise, especially those that 
simplify compliance and offer real-time visibility. It is clear that these technologies are improving 
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supply chain transparency, operational efficiency, and paperwork reduction. The use of more 
sophisticated analytics is still in its infancy, even though basic digital tools are becoming more and 
more popular and providing noticeable advantages. The fictitious ROI analysis offers a compelling 
financial case for these expenditures, emphasizing how they could result in large cost savings and 
raise manufacturing companies' profitability.  

Notwithstanding the encouraging trend, issues with internet access, digital literacy, and resource 
limitations for smaller businesses continue to exist. It will take consistent policy changes, focused 
skill-development programs, and cooperation between the public and private sectors to overcome 
these obstacles. The study's contribution is a targeted evaluation of the micro-level effects of digital 
logistics reforms, which provides information on the user experience and practical implementation in 
a significant industrial cluster. In the end, India must successfully traverse this digital frontier in 
order to fully utilize NLP and develop a logistics ecosystem that is genuinely integrated, effective, and 
globally competitive. 

*Research Scholar  
**Supervisor   

Shri Khushal Das University   
Hanumangarh (Raj.) 

7. References 

Government Reports, Policy Documents, Industry White Papers 

 Shoonya.info. (2022). National Logistics Policy.  

 Jindal Global University. (2022). National Logistics Policy 2022.  

 Skubiq. (2022). National Logistics Policy: India's New Policy Framework To Become Globally 
Competitive.  

 Sleepy Classes. (2022). National Logistics Policy: Enhancing India's Global Competitiveness.  

 Financial Express. (2024). The growing significance of logistics in India: Powering economic 
growth and efficiency.  

 Deloitte. (n.d.). Logistics Reinvented.  

 DST - Daily Shipping Times. (n.d.). Reduction in Logistics cost by 10% can increase exports by 5-
8% : FIEO.  

 Fibre2Fashion. (2025). India's logistics cost to reduce to 9% of GDP in 2 years: Minister.  

 Arthur D. Little. (n.d.). Reimagining India’s supply chain.  

 The Economic Times. (2025). India handles only 1/4 of global tonnage, can Budget provide a 
boost to the logistics sector?.  



AIJRA Vol. VIII Issue III www.ijcms2015.co  ISSN 2455-5967 

 

 Navigating the Digital Frontier: Adoption, Challenges, and Perceived Benefits of Logistics 
Technology in India’s Industrial Clusters Post-National Logistics Policy 2022 

Richa Sharma & Dr. Priyanka Kumari  

 

 

 

 

 

 

 

74.9 

 Livemint. (2024). DPIIT ropes in NCAER to prepare framework for assessing logistics costs.  

 The Economic Times. (2024). Logistic cost in India to come down to 9 pc in 2 years: Nitin 
Gadkari.  

 Aditya Birla Capital. (n.d.). National Logistics Policy.  

 Georgetown Journal of International Affairs. (2024). Significance and Implications of National 
Logistics Policy of India.  

 India.gov.in. (n.d.). National Logistics Policy.  

 EY. (n.d.). Envisioning the future of Indian logistics.  

 Sparx Logistics. (n.d.). India Logistics Industry 2025.  

 Press Information Bureau (PIB). (2023). PM Gati Shakti National Master Plan (NMP) completes 
2 years.  

 Mojro. (n.d.). National Logistics Policy 2022.  

 RSM Global. (n.d.). Redefining the Future of Indian Logistics.  

 AIWWA. (n.d.). National Logistics Policy 2022.  

 Research Gate. (n.d.). Assessing the Effectiveness and Challenges of Viability Gap Funding (VGF) 
in Public-Private Partnership (PPP) Infrastructure Projects.  

 Press Information Bureau (PIB). (2024). DPIIT promotes green logistics industry balancing 
economic growth and environment.  

 RNM Capital. (n.d.). Logistics Industry Report.  

 Logistics Insider. (2025). The ULIP Advantage: India's Digital Leap Towards a Connected Future.  

 Avantis Reg Tech. (2025). Govt-of-Rajasthan-issued-the-Rajasthan-Logistics-Policy-
MAR312025.pdf.  

 Fibre2Fashion. (2025). Rajasthan Logistics Policy 2025 launched.  

 GLA Family. (n.d.). Logistics Cost in India: Assessment and Long-term Framework NCAER report.  

 Ministry of Commerce & Industry. (2024). Annual Report English Lower Resolution.  

 India Seatrade News. (n.d.). Rajasthan grants industry status to logistics sector to boost 
investment and infrastructure.  

 PSA. (2022). Draft of Rajasthan Logistics, Warehousing and Logistics Park Policy – 2021.  

 Maritime Gateway. (2025). Rajasthan government introduces a new logistics policy to drive 
investments.  

 Rediff Money. (2025). Rajasthan Launches New Logistics Policy for Growth.  

 Vishwakarma Industries Association. (n.d.). About VKI Association.  



AIJRA Vol. VIII Issue III www.ijcms2015.co  ISSN 2455-5967 

 

 Navigating the Digital Frontier: Adoption, Challenges, and Perceived Benefits of Logistics 
Technology in India’s Industrial Clusters Post-National Logistics Policy 2022 

Richa Sharma & Dr. Priyanka Kumari  

 

 

 

 

 

 

 

74.10 

 Business Standard. (2024). India's logistics cost will come down to single-digit in two yrs: 
Gadkari.  

 India Shipping News. (2025). Rajasthan launches new logistics policy for growth.  

 Skubiq. (n.d.). Technology may be key driver for implementing new National Logistics Policy.  

 Press Information Bureau (PIB). (2025). Economic Survey 2024-25.  

 ITLN. (2024). KSH Logistics expands operations in Jaipur.  

 Sthapatya Leasing. (n.d.). List of top 15 industrial areas in Jaipur – Invest, Rent, Lease & Buy.  

 PropNewsTime. (n.d.). Jaipur Metro expansion to connect Sitapura and VKI industrial areas.  

 RIICO. (n.d.). RIICO.  

 Wanderlog. (n.d.). Vishwakarma Industrial Area, Jaipur, India - Reviews, Ratings, Tips and Why 
You Should Go.  

 Oriental Industrial & Logistics Park. (n.d.). JAIPUR - Oriental Industrial & Logistics Park.  

 HDFC Sky. (2025). India's FDI Inflows Jump to $8.8B in April 2025.  

 The Economic Times. (n.d.). India's next phase of growth must focus on per capita GDP: Report.  

 Ministry of Statistics and Programme Implementation (MOSPI). (2024). Press Release on 
Provisional Estimates of Annual National Income 2024-25 and Quarterly Estimates of Gross 
Domestic Product for Q2 (July-September) of 2024-25. 

Academic Journals, Books, and Case Studies 

 Content of user uploaded document 'Chp 2 - Review of Literature.doc'. 

 University of Chicago Booth School of Business. (2025). How Reporting Quality Facilitates 
Firms' Responses to Supply Chain Shocks.  

 Super Survey. (n.d.). Get feedback in minutes with our free supply chain customer survey 
template.  

 Reverse Logix. (n.d.). The Reverse Logistics Economics: Cost-Benefit Analysis for Businesses.  

 Research Gate. (n.d.). A Study on the Effectiveness of Cost Reduction Strategies on Operational 
Efficiency at Bajaj Auto Limited Nagpur  

 Research Gate. (n.d.). Enhancing Supply Chain Efficiency in India: A Sustainable Framework to 
Minimize Wastage Through Authentication and Contracts.  

 Super Survey. (n.d.). Shipping Efficiency Assessment.  

 NITI Aayog. (2023). Freight Transport in India: A Roadmap for Decarbonization. 

 PMC. (n.d.). The positive and negative effects of supply chain finance on the innovation efficiency 
of China's small and medium-sized enterprises (SMEs) in the manufacturing industry.  


