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Abstract 

Omnichannel retailing has revolutionized the way retail businesses 
operate in today's digital era, bringing together physical stores, online 
platforms, mobile apps, social media channels, marketplaces, and last-
mile delivery systems into a seamless and customer-centric experience. 
The growth of omnichannel retailing has increased the complexity of 
supply chain, merchandising, and inventory management. Retailers must 
optimize product availability, inventory levels, pricing, and customer 
experience across multiple sales channels. Artificial intelligence 
addresses these challenges through predictive analytics, machine 
learning, demand forecasting, automated replenishment, dynamic 
assortment planning, and intelligent decision support. This paper 
presents a conceptual AI-based framework integrating supply chain, 
merchandising, and inventory management to enhance operational 
efficiency, inventory optimization, and customer satisfaction in 
omnichannel retail environments. It presents an integrated view that 
includes data collection, demand planning, inventory transparency, 
assortment planning, replenishment automation, fulfilment orchestration 
and performance monitoring. The quantitative simulation-based results 
section uses hypothetical but realistic data to illustrate how the 
application of AI can impact key retail performance metrics such as 
forecast accuracy, inventory turnover, stock out rates, fulfilment cost, 
markdown rates, gross margin return on inventory investment, order 
cycle time, and customer satisfaction. The results indicate that using an 
integrated artificial intelligence framework can boost the forecast 
accuracy rate by 17.2% and the stockout rate by 8.4%, achieve a 30% 
increase in inventory turnover (from 4.9 to 7.6 times per year), lower the 
markdown rate by 8.1% (from 18.2% to 10.1%) and increase customer 
satisfaction from the omnichannel perspective by 8.4 points (from 78.3 to 
88.7). The paper concludes that the combination of artificial intelligence-
powered integration, coupled with quality data governance, cross-
functional coordination, scalable technology infrastructure and ethical 
decision controls can help boost retail agility, operational responsiveness, 
merchandising precision and inventory productivity. 
 

 
Introduction 
Omnichannel retailing is one of the most 
significant strategic shifts in modern retail 

operations. Conventional retail models focused 
on distinct channels, with physical locations, 
catalogues, warehouses, online channels, and 
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customer service centers functioning somewhat 
independently of each other(Nweje and Taiwo, 
2025). Omnichannel retail is defined as bringing 
together all customer touchpoints and 
operational systems to allow consumers to 
search, compare, buy, receive, return and review 
products without confusion or friction across all 
channels. A customer can go into a store to check 
out a product, compare prices on their mobile 
app, place an order online, pick it up at a local 
outlet, and then send it back with their courier 
network. This customer journey introduces new 
opportunities that lead to sales growth and 
loyalty, but it also brings a lot of complexity to the 
operation. 
The main challenge in omnichannel retail is to 
ensure that demand, supply, merchandising, 
inventory, logistics and customer experience are 
synchronised. Demand is spread across channels 
and can come and go depending on promotions, 
seasonality, social media, competitor price, local 
events, and consumer sentiment. Regional 
preferences, channel-specific behaviour, product 
lifecycle stages, price sensitivity and stock 
availability are all considerations for making 
merchandising decisions. The inventory needs to 
be optimally located across various warehouses, 
stores, dark stores, fulfilment centres and vendor 
locations to ensure efficiency and speed. The 
processes involved in the supply chain need to be 
responsive to the demand signals, as well as to 
manage the procurement cost, transportation 
cost, storage cost, wastage, and service failure. 
AI offers a technological solution to these 
interdependent challenges. AI is the term used 
for the computational systems that can 
undertake tasks that are typically the 
responsibility of the human mind, such as 
learning, prediction, classification, optimisation, 
perception, language processing, and decision-
making. In Retail, Artificial Intelligence can 
analyze vast amounts of structured and 
unstructured data from Point of Sale (POS), 
Ecommerce Platforms, loyalty programs, social 
media, Enterprise Resource Planning (ERP), 
Supplier Portals, Warehouse Management 
Systems (WMS), Transportation Systems and 
external market sources. Historical sales data can 
be analyzed using machine learning algorithms 
to forecast future sales. Optimisation models can 
calculate the amount of replenishment required 
and the inventory that needs to be allocated. NLP 
can be used to analyze customer reviews and 
search queries. Computer vision can aid in 
monitoring a shelf and identifying 
products(ΙΑΚΩΒΙΔΗΣ, 2021). The 
recommendation system can enhance the 
product discovery process and personalised 
merchandising. 

The use of artificial intelligence in supply chain, 
merchandising and inventory management is 
particularly significant, as these three areas are 
interrelated. The decisions made in the supply 
chain dictate the pathway of product flow from 
suppliers to fulfilment points. Merchandising 
means deciding which product(s) to carry, what 
the price is to be, where the products should be 
sold, and which customers should receive the 
products. The availability, quantity, location and 
timeliness of products are determined by 
inventory decisions. These functions working 
independently result in retailers’ inaccurate 
forecasts, stock out, overstock, excessive 
markdowns, delayed fulfilment, poor assortment 
planning, and inconsistent customer experience. 
AI can bridge these areas by developing a data-
driven decision-making system shared across 
them. 
The research paper proposes artificial 
intelligence based integrated framework for 
improving the performance of omnichannel 
retail. The framework is built to help synchronize 
strategic merchandising with the execution of the 
supply chain and inventory control. It brings 
together data integration, predictive analytics, 
prescriptive optimisation, automated decision 
rules and performance learning all in one(Kumar 
and Goyal, 2025). The core thesis is that, by 
integrating AI into a decision architecture 
throughout the planning, execution and 
evaluation processes, omnichannel retail 
performance will improve. 
The importance of this research is in three 
aspects. First, it addresses the challenges of 
omnichannel retailing's expansion in terms of 
how it operates. As customer behaviour and 
channel demand is continually changing, 
retailers can no longer rely on traditional 
planning cycles or manual decision making. 
Second, it helps to foster an academic discussion 
about the use of AI in retail by combining the 
three disciplines of SCM, merchandising and 
inventory management within one(Siddique et 
al., 2026). The majority of previous research 
focuses on the individual aspects and real-world 
retail performance relies on the interaction of 
these aspects. Third, it offers a quantitative 
performance assessment that explains the 
impact that AI adoption can have on key metrics 
like sales forecast accuracy, inventory turnover, 
stockout rate, order fulfilment cost, markdown 
rate, and customer satisfaction. 
The aim of this paper is to explore the 
contribution of artificial intelligence to an 
omnichannel retail environment, to survey 
existing AI literature on supply chain analytics, 
merchandising intelligence and inventory 
optimisation, to form a conceptual framework 
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integrated with the three areas, to provide a 
methodology for the evaluation of the 
effectiveness of the framework and to analyse the 
numerical results of the different elements of the 
framework(Peddi et al., 2026). The paper is 
divided into the following sections: Abstract, 
Keywords, Introduction, Literature Review, 
Methodology, Results and Analysis, Discussion, 
and Conclusion. 
 
Literature Review 
Nweje (2025) states that AI is transforming 
predictive supply chain management for 
businesses, as it shifts the focus from reactive to 
proactive decisions. The study centres on the use 
of AI tools that enable better demand forecasting 
and inventory optimisation by analysing vast 
amounts of historical, transactional and market 
data. Nweje says that traditional forecasting 
techniques are not always able to adjust to 
sudden shifts in consumer behaviour, supplier 
delays, seasonal changes and market disruptions. 
AI tackles these challenges by leveraging 
machine learning algorithms that can detect 
intricate patterns and make more precise 
predictions. The review further emphasizes the 
role of AI in inventory optimization, enabling 
businesses to optimize stock levels, minimize 
excess inventory, avoid stockouts, and enhance 
inventory replenishment timelines. This is 
particularly critical in competitive supply chain 
situations where customers count on product 
availability and delivery reliability. The study is 
valuable as it relates forecasting accuracy to 
operational performance in terms of cost 
reduction, service improvement, and 
responsiveness of the supply chain. It also 
highlights the need for data quality, digital 
infrastructure, and management preparedness in 
relation to the adoption of AI. In summary, Nweje 
portrays AI as a game-changing technology that 
enhances the agility, control, and strategic 
decision-making of supply chains. 
The ability of AI forecasting and optimisation to 
enhance the accuracy and efficiency of planning 
and operations can greatly benefit the inventory 
management of manufacturing supply chains, 
according to Kumar (2025). The study brings out 
that manufacturing companies are constantly 
subjected to the challenge of balancing the 
availability of raw materials, production 
timelines, finished goods stocks, and customer 
demand. When demand changes or supplier lead 
times, traditional inventory control methods can 
result in excess inventory or production delays.  
Brienner and Peddi (2026) highlight how AI and 
machine learning are transforming supply chain 
management through their ability to enhance 
decision-making, visibility, prediction, and 

operational coordination. The research explores 
the use of AI and machine learning in various 
areas of procurement, production planning, 
logistics, warehouse management, demand 
forecasting, supplier assessment, and risk 
management. According to Peddi, today's supply 
chains produce a lot of information from 
enterprise systems, sensors, customer 
interactions, suppliers, and transportation 
systems. AI uses this data to provide valuable 
insights by identifying patterns, predicting 
outcomes, and suggesting decisions. Machine 
learning models can enhance the forecasting of 
demand, minimize stock outages, optimize 
delivery routes, and detect potential problems 
before they impact operations, the review points 
out.  
By combining personalised marketing, demand 
forecasting, and supply chain optimisation, AI can 
enhance the customer experience and 
operational efficiency for e-commerce platforms 
(Siddique, 2026). The study's main interest is the 
digital retailing context as consumer behaviour is 
dynamic and firms need to synchronize 
marketing actions with fulfilment capacity and 
inventory availability. As AI technology continues 
to advance, Siddique says it allows e-commerce 
platforms to study consumer browsing habits, 
purchase history, preferences, and their 
engagement habits.  
Natta (2022) states that AI-powered inventory 
intelligence is crucial for large-scale retail 
businesses, as the importance of ensuring 
inventory is accurate at the store level cannot be 
overstated, given its impact on sales, fulfilment 
reliability, and customer satisfaction. The study 
provides a blueprint for inventory visibility in the 
real world: where thousands of products travel 
back and forth between stores, warehouses, and 
digital channels. Having inaccurate inventory 
records can result in serious issues, such as 
phantom stock, stockouts, overstocks, canceled 
online orders, and incorrect replenishment 
decisions, she says. By using AI to analyze sales 
data, inventory movement, shrinkage trends, 
shelf availability, and replenishment habits, AI 
systems enhance inventory intelligence.  
Artificial Intelligence (AI) has revolutionized 
supply chain management by making it more 
efficient and effective in predicting demand and 
optimizing inventory, as highlighted by Achakzai 
(2025). The study outlines the various 
uncertainties that are encountered by supply 
chains with changing customer preferences, 
disruptions in the global market, variability from 
suppliers, inflationary pressure and competitive 
market conditions. Traditional supply chain 
planning systems are not designed to be flexible 
enough to make the necessary changes quickly. 
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According to Achakzai, AI can enhance the 
efficiency of the supply chain through predictive 
analytics, machine learning, and automated 
decision-making processes, which can help to 
anticipate customer needs and manage stock 
levels more effectively. The review emphasizes 
the value of correct forecasting for companies in 
terms of cost of goods, avoiding stockouts, service 
level and operational responsiveness. One of the 
areas cited as where AI has measurable impacts 
is inventory optimisation, which involves 
calculating the right reorder points, safety stocks, 
and reorder periods.  
Patil (2024) states that optimising the supply 
chain with AI can improve the quality and 
timeliness of decision-making, leading to better 
demand forecasting and lower operational 
expenses. According to the study, one of the main 
reasons for inefficiencies in supply chains is 
inaccurate forecasting, improper inventory 
planning, delayed replenishment, transportation 
waste and lack of visibility. Patil believes that by 
leveraging historical demand data, market 
trends, supplier performance metrics, and 
logistics information, AI can help mitigate these 
challenges by making more precise demand 
forecasts and providing optimisation 
suggestions. The use of cost reduction is also a 
strong component in the study, as it 
demonstrates that accurate forecasting can 
minimize not only excess inventory, emergency 
procurement, storage costs, and stockout losses, 
but also reduce them.  
 
Research Methodology 
1. Research Design 
This study uses conceptual and analytical 
research design in developing and evaluating the 
integrated framework in omnichannel retail 
performance with the use of artificial 
intelligence. The study is based on literature 
review, developing model, and using simulation 
technique for numerical analysis(Bajaj et al., 
2025). It is not an empirical test of a single 
organisation but it is an attempt to develop a 
structured model that can be further tested in the 
future to assess the empirical validity of the 
model in retail organisations.The conceptual part 
focuses on the identification of relevant 
constructs found in the literature, such as 
Information and Intelligence for merchandising, 
Inventory optimisation, Fulfilment 
responsiveness, Supply Chain integration, and 
Artificial Intelligence capability, as well as 
omnichannel performance. The analytical part is 
based on hypothetical but realistic numerical 
data that allows a comparison of the retail 
performance before and after the 
implementation of an AI-based integrated 

framework. This method can be used for 
analyzing performance changes expected in the 
case of limited access to proprietary retail data. 
 
2. Research Framework 
The proposed structure is 5 layer connected 
structure. The first layer is the data integration 
layer which integrates internal and external data 
points from retail operations. Internal data 
comprises sales transactions, inventory records, 
product master data, customer details, loyalty 
history, supplier lead times, warehouse 
operations, promotion calendars, pricing details, 
return data and fulfilment performance. External 
data categories encompass weather, local events, 
competitor pricing, economic data, social media 
trends, search data, and marketplace signals. 
The second layer is the AI Analytic Layer. This 
layer is based on machine learning, deep 
learning, natural language processing, 
optimisation algorithms, and anomaly detection 
models. Demand Forecasting Models predict 
future sales on the product-location-channel 
level. Prefences at the segment level are 
identified with customer analytics models. 
Optimisation models for assortment give product 
mix suggestions(Coşkun, 2025). Replenishment 
Models – Determine order quantities and safety 
stocks. Fulfilment models identify the most 
suitable source for orders to customers. 
Markdown models identify products that need 
pricing. 
The decision integration layer is the third layer. 
This layer is responsible for taking analytics 
output and coordinating decisions throughout 
the supply chain, merchandising and inventory 
management. It ensures that merchandising 
plans align with inventory availability, inventory 
rules align to customer demand, and execution of 
the supply chain aligns to service-level objectives. 
This layer contains decision rules, optimisation 
constraints, approval workflows, exception 
management and human oversight.The fourth 
layer is the implementation layer. This layer 
integrates recommendations with operational 
systems like ERP systems, warehouse 
management systems, order management 
systems, transportation management systems, 
point of sale systems, e-commerce platforms, 
supplier portals, and customer service 
systems(Sekhar, 2022). Some examples of 
execution activities are automated 
replenishment orders, product allocation, 
assortment updating, price change management, 
fulfilment routing, stock transfers, and supplier 
collaboration.The last layer is the performance 
learning layer. This layer is responsible for 
tracking results and inputting feedback into the 
AI system. In the long run, the errors in forecasts, 
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stock out, fulfilment delays, customer complaints, 
mark downs, supplier delays, returns will help to 
increase the accuracy of the model and the 
decision quality over time. 
 
3. Variables and Performance Indicators 
The independent variable in this research is the 
use of an integrated retail system that is powered 
by artificial intelligence. This is the use of AI for 
forecasting, merchandising, replenishment, 
inventory allocation and fulfilment decisions. 
Omnichannel retail performance is the 
dependent variable with measures operational, 
financial and customer.Forecast accuracy, 
stockout rate, inventory turnover, fulfilment cost 
per order, markdown rate, gross margin return 
on inventory investment, average order cycle 
time, on-time fulfilment rate, return rate, and 
customer satisfaction score are all main 
performance indicators. The indicators chosen 
reflect the key performance measures impacted 
by the integration of supply chain, merchandising 
and inventory management. 
 
4. Data Structure and Assumptions 
The numerical analysis is conducted on a 
simulated retail organisation that sells through 
physical stores, an online platform, the mobile 
application and marketplace channels. The 
assumed retailer has 10,000 stock keeping units 
in 50 stores and 3 fulfilment centres. The analysis 
is based on two operating conditions: fragmented 
system and integrated system based on artificial 
intelligence.The traditional approach is based on 
historical averages, manual planning, periodic 
replenishment, separate channel inventory and 
limited real-time visibility(Çaylı and Oralhan, 
2024). The artificial intelligence-powered 
solution features integrated demand forecasting, 

dynamic safety stocks, automated replenishment, 
assortment optimisation, real-time inventory 
visibility and fulfilment orchestration. A 6-month 
analyses period is used in the simulation. 
Performance measures are calculated under 
realistic retailing assumptions, based on industry 
trends. The data are hypothetical, but the 
structure is based on measurable indicators that 
can be used in empirical retail research. 
 
5. Analytical Method 
Performance values before the implementation 
and after the implementation are compared. 
Percentage improvement is known as: 
Improvement Percentage

=
Post-AI Value − Pre-AI Value

Pre-AI Value
× 100 

 
For indicators where lower values indicate better 
performance, such as stockout rate, fulfilment 
cost, markdown rate, order cycle time, and return 
rate, improvement is calculated as reduction 
percentage: 
Reduction Percentage

=
Pre-AI Value − Post-AI Value

Pre-AI Value
× 100 

Each change in performance is also given an 
operational interpretation. This enables the 
research to explore the potential impact of AI-
integrated approaches on tangible retail results. 
 
Results and Analysis 
1. Numerical Performance Comparison 
Table 1 shows a numerical comparison of 
omnichannel retail performance indicators 
before and after implementation of the 
integrated system based on artificial intelligence. 

 
Table 1. Comparative Performance Analysis of Traditional and AI-Integrated Omnichannel Retail 
Management Systems 

Performance Indicator Pre-AI Traditional 
System 

Post-AI Integrated 
System 

Change 

Forecast accuracy 72.4% 89.6% 23.76% 
improvement 

Stockout rate 13.8% 5.4% 60.87% 
reduction 

Inventory turnover 4.9 times 7.6 times 55.10% 
improvement 

Fulfilment cost per order $7.80 $5.60 28.21% 
reduction 

Markdown rate 18.2% 10.1% 44.51% 
reduction 

Gross margin return on inventory 
investment 

2.35 3.42 45.53% 
improvement 

Average order cycle time 42.5 hours 25.8 hours 39.29% 
reduction 
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On-time fulfilment rate 81.6% 93.2% 14.22% 
improvement 

Return rate 11.9% 9.3% 21.85% 
reduction 

Customer satisfaction score 78.3 out of 100 88.7 out of 100 13.28% 
improvement 

 

 
Figure 1: Numerical Performance Comparison 

 
2. Forecast Accuracy Analysis 
The accuracy of the forecast improved from 
72.4% to 89.6%, a boost of 23.76%. This is an 
improvement that is driven by the fact that AI 
models can use multiple demand signals instead 
of simply historical sales averages. In an 
omnichannel world, demand is affected by the 
migration of customers from one channel to 
another, promotion, the local events that take 
place, online browsing habits, customer reviews 
and competitor behaviour. These variables are 
usually not reflected in traditional forecasting 
methods as they rely on static assumptions. 
AI uses real-time and near real-time data to 
enhance prediction accuracy. There may be 
nonlinear relationships between demand and 
external variables, which can be identified using 
machine learning models(Mirza et al., 2025). For 
instance, if it's raining, people might buy more 
clothes; or if it's a local festival or if a popular 
search item comes up, or if an influencer posts a 
photo of clothes, things might go up. Weekly 
habits, events and delivery schedule availability 
can affect grocery demand. Electronic demand 
can fluctuate as a result of new product releases 
and competitive price cut. These signals are 
incorporated in this artificial intelligence-based 
system, which generates forecasts more in line 
with actual demand.Greater accuracy of forecasts 
enhances decision making downstream. Plans 
can be more effective for merchandising teams. 
The teams of inventory can determine a better 

reorder point and safety stock. Procurement and 
distribution planning can be enhanced by supply 
chain teams. Consequently, forecast 
improvement becomes the basis for overall retail 
performance improvement. 
 
3. Stockout Rate Analysis 
The stock out rate fell from 13.8% to 5.4% which 
is a 60.87% decrease. Stock out is one of the 
worst operational problems in omnichannel 
retail, as customers expect products to be 
available and can expect to see them within 24 
hours. A lack of stock can result in lost sales, 
substitution, cancelled orders, awful reviews, and 
loss of loyalty.The AI-powered solution 
minimizes stockouts by dynamically sensing 
demand, automating replenishment processes 
and providing real-time inventory visibility. 
Demand sensing identifies changes in sales 
velocity as early as possible, and replenishment 
optimisation determines orders size according to 
the uncertainty of demand, supplier lead time 
and service levels(Majumdar et al., 2025). Real-
time inventory visibility means that the available 
inventory is reflected across channels. This will 
help to avoid the risk of over-selling and help to 
ensure fulfilment reliability.The decrease in the 
stockout rate also enhances merchandising 
effectiveness. An inventory level is necessary for 
any promotion to meet its revenue goal. AI is used 
to coordinate promotional planning and supply 
chain capacity and inventory availability. This 
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minimises the danger of marketing products that 
can't be delivered. 
 
4. Inventory Turnover Analysis 
The inventory turns from 4.9 to 7.6 times per 
year, which is a 55.10% improvement. Measures 
efficiency of inventory to sales conversion: 
Inventory turnover. The higher the turnover, the 
more productive the inventory, the lower the 
inventory holding cost, the lower the risk of 
inventory obsolescence.This AI-powered model 
optimizes stock management by forecasting 
demand and matching it with inventory, thereby 
minimizing stockouts and overstocking. The slow 
moving items can be detected earlier and the high 
demand items can be replenished earlier(Joned, 
2024). The Inventory Allocation Models can 
allocate inventory to the place where the demand 
probability is higher. Assortment optimisation 
minimises product duplication and optimises the 
product availability mix to better match customer 
preferences.Better inventory turnover also 
boosts cash flow. Retailers can have a lot of 
money tied up in their inventory. If excess 
products stay in inventory, then capital is tied up 
in that merchandise that may need to be marked 
down. AI optimizes stock timing and location, 
minimizing excess inventory and optimizing 
service levels. 
 
5. Fulfilment Cost Analysis 
The cost of fulfilment per order fell by $2.80, 
down 28.21%. Fulfilment cost includes picking, 
packing, shipping, store labour, last-mile delivery, 
and order handling costs. Fulfilment cost can 
increase in omnichannel retail when retailers 
provide multiple delivery and pickup methods 
without optimising order routing.Artificial 
Intelligence minimizes fulfilment cost by 
determining the most efficient node to fulfill 
based on inventory availability, customer 
location, shipping promise, manpower capacity, 
shipping cost and future risk of demand(Al-Amin 
et al., 2024). For instance, a store may not always 
be the ideal fulfilment store if it has low stock and 
a high demand for it in the immediate area. If this 
will help to maintain store availability and 
minimise future stockout risk, the system could 
pass the order through from a fulfilment 
centre.Reducing fulfilment cost directly increases 
profits. The margin on many of the omnichannel 
orders is thin, due to the cost of shipping and 
handling. AI-powered routing optimizes the 
customer service to cost ratio. 
 
6. Markdown Rate Analysis 
The markdown rate fell from 18.2% to 10.1%, a 
44.51% drop. Markdowns are price cuts made by 
retailers to clear excess stock, seasonal stock, or 

slow moving items. Markdowns while increasing 
sales volume in the short run can hurt gross 
margin and can have a negative impact on the 
brand image.AI minimizes markdowns with 
better product demand forecasting, lifecycle 
tracking and early identification of slow-moving 
products(Hashmi et al., 2025). The system can 
also alert to weak sell-through situations and 
push a recommendation to transfer stock, 
promote, adjust digital visibility, or offer a limited 
amount of markdowns prior to going too deep 
into a discount. Additionally, AI data can help 
merchandising teams prevent overpurchasing 
items for which there is poor forecast 
demand.This is a good example of the value of 
integrating merchandising and inventory 
decisions, as Markdown reduction is calculated. 
Product selection, product quantity to be 
purchased, product allocation and product 
pricing should be co-ordinated. This 
coordination relies on AI algorithms. 
 
7. Gross Margin Return on Inventory 
Investment Analysis 
Gross margin return on inventory investment 
rose from 2.35 to 3.42 which is a 45.53% 
increase. The ratio of gross margin to inventory 
investment is an indicator that captures the 
effectiveness of inventory investment to create 
gross margin. It is particularly relevant in retail 
where both sales volume and inventory 
productivity and margin are key to 
profitability.This gross margin return 
improvement is due to enhanced stock 
availability, reduced markdowns, quicker 
inventory turnover and reduced fulfilment cost. 
AI assists retailers in optimizing their stock 
placement to ensure it is available at the right 
time and price and that it is purchased(Uzozie et 
al., 2023).AI can help retailers optimize their 
stock placement to make sure they're available at 
the right time and price, and that they're bought. 
It also helps to make pricing decisions based on 
elasticity, probability of demand and 
competition.The outcome is that AI-based 
incorporation adds to both operational and 
monetary results. The framework isn't just about 
increasing the efficiency of processes, but also 
enhances profitability by ensuring that 
investment in inventory corresponds with 
demand and margin opportunity. 
 
8. Order Cycle Time and On-Time Fulfilment 
Analysis 
The average order cycle time was reduced by 
39.29% from 42.5 hours to 25.8 hours. With an 
improvement of 14.22%, on-time fulfilment rate 
rose from 81.6% to 93.2%. These are all critical 
aspects of the omnichannel customer experience 



Artificial Intelligence-Driven Integrated Supply Chain, Merchandising, And Inventory Management Framework for 
Enhancing Omnichannel Retail Performance 

185 

as customers want to be fast, reliable, and 
transparent. 
AI optimises order cycle time by automating 
fulfilment decisions, forecasting capacity issues, 
and picking the best fulfilment routes(Hakeem et 
al., n.d.). Artificial intelligence can be used to 
prioritize orders, allocate labour and change 
routing in order management systems in case of 
delay. Predictive models can anticipate the 
potential for fulfilment problems and prevent 
them from reaching customers. 
Better on-time fulfillment also decreases 
customer service load. Late orders invariably 
result in complaints, cancellations, refunds and 
bad reviews. Retailers can increase the reliability 
of fulfilment and boost customer confidence, 
thereby cutting service recovery costs. 
 
9. Return Rate and Customer Satisfaction 
Analysis 
Return rate decreased from 11.9% to 9.3% or 
21.85% decrease. This improvement in customer 
satisfaction was 13.28 points or one point higher, 
from 78.3 points to 88.7 points. These changes 
result in improved product information, 
improved assortment relevance, accurate 
inventory availability, faster fulfilment and 
reduced substitutions due to stockout. 
AI can help minimize returns by better product 
suggestions, size recommendations, product 
content, customer segmentation and quality 
issue identification. NLP can go through the 
reviews and provide reasons for the products to 
find defects, misleading product descriptions, 
sizing issues or fulfilment issues (Gavhane, 
2025). These insights can be used by 
merchandising teams to enhance product pages 
and product assortment. 
A happy customer is a customer who is satisfied 
with the fulfilment of the retailer on four points: 
availability, convenience, price relevance, and 
return simplicity. The findings suggest that AI-
powered integration can play a role in customer 
experience within the context of bettering the 
customer journey's operational systems. 
 
Discussion 
 
1. Theoretical Implications 
The proposed framework adds to the body of the 
literature on retail and supply chain by 
conceptualizing artificial intelligence as a unified 
decision capability and not a set of disparate 
tools. Previous studies tend to focus on individual 
AI applications, such as forecasting, pricing, 
recommendations, or warehouse automation. 
This paper contends that the most valuable 
potential comes when artificial intelligence is 

combined with supply chain, merchandising and 
inventory decisions. 
The framework also captures the resource-based 
view of the firm where insights, analytics 
capability, technological infrastructure and 
organisational learning are viewed as strategic 
resources(Bajaj et al., 2025). Integrated AI can 
help retailers build operational advantages that 
they will not be able to replicate. In addition to 
the algorithm, the data quality, process 
integration, cross-functional alignment and 
continuous learning also contribute to these 
benefits. 
The study also makes a contribution to dynamic 
capability theory. The uncertainty and 
unpredictable demand changes and competition 
are the hallmarks of an omnichannel retail 
environment. Artificial intelligence can reinforce 
sensing, seize capability by providing insights on 
decisions, and reconfigure capability by adjusting 
inventory, assortment and fulfilment operations. 
 
2. Managerial Implications 
The findings highlight the need for retail 
managers to start with business integration 
rather than just acquiring technology to use 
artificial intelligence. Retailers need to define the 
decision problems that they care about, such as 
stockouts, excess inventory, bad routing of 
orders, poor forecasts, and high markdowns. 
Next, the projects in the realm of artificial 
intelligence should be developed with 
measurable performance indicators. 
The findings also indicate that data integration is 
essential to the success of AI. The retailers must 
have integrated product information, accurate 
inventory management, transaction history, 
customer identification, supplier performance 
data, and channel sales data(Coşkun, 2025). 
When it comes to AI models, they can provide 
flawed or biased suggestions without data. 
Artificial intelligence systems must not be 
operated by the merchandising, supply chain, and 
inventory teams without humans. The cross-
functional governance is needed to ensure that 
forecasts, assortment plans, replenishment 
decisions and fulfilment rules are aligned. 
Retailers need to define decision workflows to 
determine when AI recommendations are 
automated, when necessary human approval is 
required, and when exceptions should be 
handled. 
 
3. Operational Implications 
The numerical results demonstrate the benefits 
of AI in terms of efficiency and responsiveness. 
Forecast accuracy improvement enables to make 
better planning. Stockout reduction leads to 
higher sales capture and customer confidence. 



International Journal on Research and Development - A Management Review 

186 

Inventory Turn Improves the Working Capital 
Productivity. Reduced fulfilment costs leads to 
higher profitability. Gross margin is protected via 
markdown reduction. Higher levels of customer 
satisfaction lead to greater customer loyalty. 
But operationally it has to be done in a sequence 
that is carefully planned. High impact use cases to 
start with are demand forecasting, visibility, 
replenishment automation, and fulfilment 
routing(Çaylı and Oralhan, 2024). Advanced use 
cases like dynamic pricing, personalised 
assortment and autonomous decision-making 
should be adopted once data and governance 
capabilities are robust. 
Centralisation and localisation are also important 
elements to consider for retailers. Local store 
knowledge can still be valuable when 
implementing centralised decision intelligence 
via artificial intelligence. Store managers can 
have knowledge of events occurring in their 
neighbourhood that may not be readily apparent 
in the data, and customer preferences within the 
neighbourhood, as well as operational 
constraints. The optimum model is an AI-based 
recommendation system that integrates with 
human expertise. 
 
4. Ethical and Governance Considerations 
Artificial Intelligence in retail poses some ethical 
and governance challenges. Customer data 
should be treated with responsibility, provided it 
is treated with privacy, consent management and 
stored securely. Personalisation models should 
not discriminate in the outcomes and not be too 
manipulative. Monitor pricing algorithms to 
ensure it does not result in unfair or opaque 
pricing practices. Audit trails and explainability 
should be incorporated in automated decisions. 
The supplier, employees and customers could 
also be affected by inventory and supply chain 
algorithms(Mirza et al., 2025). Supplier scoring 
systems should be open and objective. Labour 
planning algorithms should not include 
unrealistic workload expectations. Fulfilment 
optimisation is not about cutting costs so much 
as about optimizing the service. AI decision-
making accountability and review mechanisms 
should be established within governance 
structures. 
 
5. Limitations of the Study 
This study employs simulated numerical data 
which are not primary data gathered from a 
particular retail organisation. Thus, the 
numerical results are not meant to be definitive, 
but rather indicative(Hashmi et al., 2025). The 
factual outcomes can differ according to the size 
of the retailer, the type of the category, the 

technology, the supply chain, the data quality, the 
employees' skills and the consumer's behaviour. 
The framework is generic and might need to be 
tailored to different retail areas. The retail of 
grocery goods, fashion, electronics, pharmacy 
and luxury goods have varying demands, 
margins, product lifetimes and fulfilment needs. 
The framework can be tested with real company 
data and models specific to the sectors in the 
future. 
 
Conclusion 
AI-powered alignment of supply chain, 
merchandising and inventory management 
provide a solid foundation to improve 
omnichannel retailing. Customers use several 
connected channels when shopping online and 
offline and expect them to have the right stock, 
the right delivery speeds, right products, right 
prices and the right service, making the 
omnichannel retail operation more complex. 
History-based systems are typically not adequate 
to support this complexity, as they are based on 
historical averages, manual planning, isolated 
data, and slow decision cycles. 
In this paper, an integrated framework is 
developed that can provide a linkage for data 
integration, artificial intelligence analytics, 
decision coordination, operational execution, and 
performance learning. This framework illustrates 
how to use AI to assist with demand forecasting, 
assortment optimisation, replenishment 
planning, inventory allocation, fulfilment routing, 
markdown control, and improving the customer 
experience. The numerical analysis shows that 
the use of artificial intelligence can help to 
enhance the accuracy of the forecasts, avoid out-
of-stocks, boost the inventory turnover, decrease 
the fulfilment cost, minimize markdowns, 
improve gross margin return on investment in 
stock, shorten order cycle time, increase on-time 
fulfilment, lessen returns and better customer 
satisfaction. 
Overall, the study finds that AI must be 
considered as a strategic capability for retail, and 
not just a technology solution. It relies on data, 
processes, people and decisions being integrated 
between retail functions. Key factors for a retailer 
to focus on improving omnichannel performance 
are high quality data infrastructure, cross 
functional data governance, scalable analytics 
platforms, ethical decision control, and 
continuous model learning. Further studies 
should confirm the proposed framework with 
empirical data from various industries of 
retailing and investigate the long-term 
relationship between the maturity of AI adoption 
and the competitiveness of retail businesses. 
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  Improvement Percentage =   Post-AI Value − Pre-AI Value  Pre-AI Value × 100


  Reduction Percentage =   Pre-AI Value − Post-AI Value  Pre-AI Value × 100

