Original Research Article

Using NLP to enhance Supply Chain Management Systems

Abstract

This article explores the transformative potential of Natural Language Processing (NLP) in enhancing
Supply Chain Management (SCM) software. With the digital age ushering in vast amounts of
unstructured data, especially customer feedback, there is a pressing need for advanced analytical tools.
NLP, a subset of artificial intelligence, offers techniques such as sentiment analysis, topic modeling, and
text classification to interpret this data. By integrating these techniques, businesses can gain
unparalleled insights into their supply chain operations, leading to improved operational efficiency,
stakeholder satisfaction, and proactive issue management. The article reviews studies across various
industries, from food delivery to railways, underscoring the versatility and efficacy of NLP in diverse
contexts. The findings highlight NLP's role as a game-changer in SCM, promising a more data-driven,
efficient, and customer-centric supply chain landscape.
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Introduction

Supply Chain Management (SCM) software plays a pivotal role in optimizing and streamlining operations
for businesses worldwide. With the rise of digital transformation, there's an increasing need to harness
the power of data, especially customer feedback, to enhance SCM software. Natural Language
Processing (NLP), a subfield of artificial intelligence, offers promising techniques to analyze textual data
and extract actionable insights. This article delves into how NLP, combined with customer feedback, can
revolutionize SCM software by analyzing techniques used in other industries applied to supply chain
software.

Methodology



To understand the potential of NLP in enhancing SCM software, we reviewed five research articles that
highlight the application of NLP in various industries. These articles span sectors from food delivery to
the railway domain, providing a comprehensive view of NLP's capabilities. We also incorporated various
NLP techniques, such as sentiment analysis, topic modeling, and text classification, to understand their
applicability in analyzing customer feedback.

Sentiment Analysis

Sentiment Analysis, often referred to as opinion mining, involves determining the emotional tone or
sentiment behind a series of words. It aims to gauge whether the sentiment is positive, negative, or
neutral. In the context of supply chain management, sentiment analysis can be applied to user reviews,
feedback, and other textual data sources to understand stakeholders' feelings and opinions.
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Benefits for Supply Chain Management:

Immediate Feedback: By analyzing the sentiment of user reviews, companies can get immediate
feedback on their supply chain operations. A surge in negative sentiments might indicate a recent issue,
such as delayed deliveries or product damages[10].

Prioritization: Not all issues are of equal importance. Sentiment analysis can help companies prioritize
areas that cause significant dissatisfaction among users.

Predictive Analysis: Over time, sentiment trends can predict potential future challenges. For instance,
gradually declining sentiment scores might indicate an emerging, systemic issue in the supply chain.

Topic Modeling

Topic modeling is an NLP technique used to automatically identify topics present in a text corpus.
Algorithms like Latent Dirichlet Allocation (LDA) are commonly used for this purpose. By understanding
the prevalent topics in customer feedback, companies can pinpoint specific areas of their supply chain
that need attention[10].

Benefits for Supply Chain Management:

Granular Insights: Instead of a broad understanding, topic modeling provides granular insights into what
specific aspects of the supply chain users frequently discuss, be it delivery times, product quality, or
supplier relations.

Trend Analysis: By observing the prevalence of topics over time, companies can identify emerging
trends. For instance, if 'product damage' starts becoming a dominant topic, it might indicate issues with
packaging or handling[8].

Targeted Improvements: Knowing the exact topics of concern allows companies to make targeted
improvements in their supply chain, ensuring efficient resource allocation and addressing the most
pressing issues.



Text Classification

Text classification, or categorization, involves assigning predefined labels or categories to a given text
based on its content[3]. For instance, feedback can be classified into 'complaints,' 'suggestions,' 'praises,’
etc., using algorithms like Naive Bayes, Support Vector Machines, or Neural Networks[9].

Benefits for Supply Chain Management:

Automated Triage: Instead of manually sifting through feedback, text classification can automatically
sort feedback into relevant buckets, ensuring that complaints reach the customer service team, while
suggestions go to the product team.

Efficient Resource Allocation: By knowing the nature of feedback in real-time, companies can allocate
resources more efficiently. For instance, a surge in complaints might require more customer service
representatives, while an influx of suggestions might necessitate more product development meetings.

Consistent Feedback Analysis: Automated text classification ensures that feedback is analyzed
consistently, without human biases. This consistency is crucial for long-term trend analysis and
benchmarking.

Findings

The integration of Natural Language Processing (NLP) techniques into the analysis of customer feedback
has emerged as a transformative approach for businesses, especially in the realm of Supply Chain
Management (SCM)[6]. Based on the reviewed articles and the detailed exploration of NLP techniques,
the following findings have been identified:

Sentiment Analysis in SCM:

Immediate Feedback Loop: Companies that have integrated sentiment analysis into their feedback
systems benefit from an immediate understanding of stakeholder sentiments. For instance, food
delivery services, as highlighted in the study by Shaeeali et al., have utilized sentiment analysis to gauge
customer satisfaction levels in real-time[1].



Predictive Capabilities: Sentiment trends over time can serve as indicators of potential challenges. A
consistent decline in sentiment scores might be indicative of systemic issues in the supply chain,
allowing companies to take proactive measures.

Topic Modeling for Targeted Improvements:

Granular Insights: The study by Wu et al. (2018) emphasized the importance of obtaining granular
insights from customer feedback. Topic modeling provides this granularity, allowing companies to
understand specific aspects of the supply chain that users frequently discuss.

Emerging Trends: The ability to identify dominant topics in feedback over time can help companies spot
emerging trends. For instance, if discussions around 'product damage' become increasingly prevalent, it
might indicate issues in packaging or handling.

Text Classification for Efficient Resource Allocation:

Automated Categorization: As inferred from the railway domain study by Ferrari et al.,[3] automating
the categorization of feedback can lead to quicker resolutions. Feedback sorted into 'complaints' or
'suggestions' ensures that the right department addresses the concerns, enhancing the efficiency of the
resolution process.[2]

Consistency in Analysis: The automated nature of text classification ensures that feedback is analyzed
without human biases, leading to consistent and reliable insights. This consistency is crucial for
businesses to benchmark their performance and make informed decisions.

Holistic Improvement in SCM Software:

User Experience Enhancement: Companies that have successfully integrated NLP techniques into their
feedback analysis systems have reported significant improvements in user experience. By addressing the
pain points identified through sentiment analysis and topic modeling, businesses can tailor their SCM
software to better meet user needs.[9]



Operational Streamlining: The automated categorization of feedback, as highlighted in the railway
domain study, leads to operational efficiencies. By directing feedback to the relevant departments,
companies can ensure quicker issue resolution and better resource allocation.[8]

Results

The application of Natural Language Processing (NLP) techniques in analyzing customer feedback for
Supply Chain Management (SCM) has yielded tangible and impactful results. Based on the data and
findings from the reviewed articles, the following results have been observed:

Enhanced Feedback Interpretation:

Sentiment Analysis: Companies that implemented sentiment analysis witnessed a marked improvement
in their ability to interpret feedback. They could quickly gauge the overall sentiment of feedback, with a
clear demarcation between positive, negative, and neutral sentiments. This allowed for a more
immediate response to pressing issues.

Topic Modeling: By employing topic modeling, businesses were able to categorize feedback into distinct
themes. This categorization provided clarity on specific areas of concern, such as delivery times, product
quality, or supplier relations.

Operational Efficiency:

Text Classification: The automation of feedback categorization streamlined operations. Companies
reported faster response times to customer queries and complaints. For instance, feedback categorized
as 'complaints' was immediately directed to customer service teams, leading to quicker resolutions.

Resource Allocation: With the automated sorting of feedback, companies could allocate resources more
efficiently. Feedback that required technical intervention was directed to the relevant teams, ensuring
that issues were addressed by the appropriate experts.

Proactive Issue Management:




Predictive Insights: The continuous monitoring of sentiment trends allowed companies to anticipate
potential challenges. A consistent decline in sentiment scores served as an early warning system,
prompting businesses to investigate and address underlying issues before they escalated.

Trend ldentification: Topic modeling results revealed emerging trends in customer feedback. Companies
could identify and address recurring themes, ensuring that persistent issues were resolved.

Enhanced Stakeholder Satisfaction:

User Experience: The integration of NLP techniques into feedback analysis systems led to noticeable
improvements in user experience. By addressing the specific pain points identified through sentiment
analysis and topic modeling, companies tailored their SCM software to better align with user needs and
preferences.

Stakeholder Engagement: The proactive approach to feedback management, facilitated by NLP
techniques, resulted in increased stakeholder engagement. Companies reported higher levels of trust
and collaboration with stakeholders, attributing it to their responsive and adaptive approach to
feedback[11].

Consistent and Reliable Analysis:

Bias-Free Analysis: The automated nature of NLP-driven feedback analysis ensured consistency in
interpretation. Companies benefited from a bias-free analysis, leading to more reliable insights and
data-driven decision-making.

In summary, the results highlight the transformative impact of NLP techniques on SCM. Companies that
integrated these techniques into their feedback analysis systems reported tangible improvements in
operational efficiency, stakeholder satisfaction, and proactive issue management. The data underscores
the potential of NLP as a game-changer in the realm of SCM, driving innovation and enhancing user
satisfaction.

Discussion



SCM software often interfaces with various stakeholders, including suppliers, manufacturers, and end
consumers. Feedback from these stakeholders is invaluable. However, the sheer volume and
unstructured nature of this feedback make it challenging to analyze manually. This is where NLP comes
into play.

Conclusion

The evolution of Supply Chain Management (SCM) software in the digital age necessitates the
integration of advanced analytical tools to harness the vast amounts of data generated across the supply
chain. As evidenced in this article, Natural Language Processing (NLP) stands out as a pivotal tool in this
transformation. By analyzing customer feedback through techniques like sentiment analysis, topic
modeling, and text classification, businesses can gain unparalleled insights into their supply chain
operations.

The studies reviewed underscore the tangible benefits of integrating NLP into SCM software. From
immediate feedback interpretation to proactive issue management, NLP techniques have proven their
mettle in enhancing operational efficiency, stakeholder satisfaction, and overall supply chain
performance. The success stories from various industries, ranging from food delivery to railways, further
attest to the versatility and efficacy of NLP in diverse contexts.

Furthermore, the ability of NLP to provide granular insights, ensure consistent feedback analysis, and
foster enhanced stakeholder engagement positions it as an indispensable tool for modern SCM systems.
As businesses grapple with the complexities of global supply chains, tools like NLP offer a beacon of
hope, promising streamlined operations, reduced inefficiencies, and a more responsive and adaptive
supply chain ecosystem.

In essence, the fusion of NLP techniques with SCM software not only revolutionizes the way businesses
interpret and act on feedback but also paves the way for a more data-driven, efficient, and customer-
centric supply chain landscape. As we move forward, the synergy between NLP and SCM is poised to be
a cornerstone of successful supply chain operations, driving innovation, enhancing user satisfaction, and
ensuring business growth.
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