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Bölüm 7

Tedarik Zincirinde Yapay Zeka Tabanlı 
Uygulamalar İle Tahminleme 

Durcan Özgün Sarıoğlu1

Özet 

Yapay zeka (AI) tabanlı tahminler, tedarik zincirini daha çevik, veri odaklı ve 
dirençli bir ekosisteme dönüştürmede çok önemli bir rol oynamaktadır. Doğru 
tahminler yapma, operasyonları optimize etme ve riskleri proaktif bir şekilde 
yönetme yeteneği, günümüzün dinamik ve karmaşık tedarik zincirlerinde 
işletmelerin genel verimliliğine ve rekabet gücüne katkıda bulunmaktadır.

Buradan hareketle bu bölümde lojistik operasyonların verimliliği ve tedarik 
zincirinin etkin yönetimi için yapay zeka tabanlı uygulamalarda tahminlemeler 
üzerinde durulmuştur. AI tabanlı uygulamalarda en sık kullanılan ve en 
çok fayda sağlanan rota belirleme, talep ve envanter yönetimi alanlarında 
tahminlemenin tedarik zinciri yönetimine katkıları konusuna ışık tutmak 
amaçlanmıştır.

1. Introduction

Artificial Intelligence (AI) has a significant impact on the logistics 
industry by optimizing and automating various processes, improving 
efficiency, reducing costs, and enhancing decision-making.

When we look at the industry, it is seen that it is very difficult for global 
supply chains consisting of different geographical locations to become 
sustainable, efficient and fluid(Fig 1). Businesses and their stakeholders that 
adopt agile strategies in this challenge have a healthier supply chain. Their 
competitive power, which is the key to the survival of these businesses, is 
also higher(17). One of the biggest supporters of creating an agile supply 
chain is AI technology. AI leads to increased productivity and customer 
satisfaction in the supply chain management with its agile processes.(8)
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Figure 1 Smart Supply Chain Management (15)

Artificial Intelligence in supply chain management can be beneficial 
in addressing the complexities and challenges of today’s dynamic and 
unpredictable business environment. The best future of AI is its ability to 
analyze huge amount of data. Thanks to this analyse, relationships can be 
understood, decision-making helps prductivity of supply chain management, 
flows of goods can be tracked that it makes process visible and innovate 
processes can be modeled (16). AI becomes instrumental in enabling the 
modern digital supply chain. Day by day supply chains are becoming 
more complex, impacting everything from design to sourcing, production, 
distribution, and maintenance. Unpredictability brought about by unexpected 
events, such as natural disasters, pandemics, and political instability adds 
to the challenge with far-reaching implications on the availability of labor, 
equipment, and materials. Plus, with a lack of transparency across the supply 
chain, companies become more vulnerable to phenomena such as demand 
distortion and risk having their costs spiraling out of control. Despite 
substantial digitalization investments over the past several years, companies 
still struggle to deliver the capabilities different business functions need to 
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manage the supply chain. The many functional teams involved in supply 
chain-centric processes continue acting in silos, with misaligned objectives 
and limited visibility outside their core responsibilities(22).

2. Predictive Anaytics with AI-based logistics applications

Predictive analysis points the use of data, statistical algorithms, and 
machine learning techniques to identify the likelihood of future outcomes 
based on historical data patterns. This function of the AI application means 
predictive analyse(12). The analyse helps in determining the most efficient 
routes as mentioned in the Route Optimizaton topic. With that prediction, 
AI can suggest alternative short routes. Real time based short routes support 
companies to reduce fuel consumption and CO2 emissions(13), increase 
customer satisfaction and sustainability, save money and time. Secondly, based 
on historical customer and sales data which involves records of past purchase 
details such as product, quantity, and time of purchase, future buying behavior 
of customers and their demand for products can be predicted(14)(Fig 2). 
With sales and customer behavior data is used by AI for prediction, we can 
get an analyse for product affinity, understand different customer segments 
for marketing, forecast potential impact of future marketing campaigns. 
Thirdly, with demand forecasting, it is possible to ensure inventory levels 
optimum. This reduce the cost assosciated with overstocks and stockouts. So 
by aligning inventory levels with actual demand, both overstock operations 
(transportation, handling, warehousing etc.) costs decrease and stockouts 
based lost sales  are minimized. Allowing businesses to adjust prices in real-
time, AI not only helps in efficient inventory management by aligning prices 
with demand but also maximixe revenue potential. 

Supplier behavior, potential risks, return rate and sustainability 
performances are other areas where AI-based forecasting helps.
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Figure 2 Flowchart for change mining for customer behavior analysis (23)

2.1. Route Optimization

AI plays an impressive role in optimizing vehicle routes within supply 
chains, solving to the route problem with more agile and efficient operations. 
In practise, Predictive Analytics, Real-time Monitoring, Machine Learning for 
Continuous Improvement, Geospatial Analysis, Dynamic Scheduling, Cost 
Optimization, Integration with IoT Devices, environmental Considerations 
are AI integrated technologies in this field. And these technologies contribute 
companies to be more competitive for customer satisfaction.

To minimize logistics cost and to manage time efficiently companies 
need to create optimize routes based on their logistics operations. With 
the optimization, companies minimize fuel consumption, reduce vehicle 
wear and and tear, maximize resource usage on transportation and handling 
processes. This directly contributes to main aims of logistics; minimizing 
costs and customer satisfaction. Cost savings are essential for companies to 
make profit and competition in relevant sector and managing time efficiently 
in logistics operations makes customer satisfaction.(5)(6)

Besides as mentioned before optimizing routes helps in better utilizing 
the available resources. So this allows logistics companies using fewer 
resources for handling in higher volumes. Also using less resources impact 
on carbon reductions. This aligns with sustainability goals and supports 
environmentally conscious practices. 
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AI based route optimization systems often provide enhanced visibility 
into the entire logistics process. This visibility allows logistics managers to 
monitor the movement of goods, track deliveries, and identify potential issues 
in real time. Also customers can monitor their orders too. Timely deliveries 
and efficient routes contribute to a positive customer experience. Customers 
appreciate when their orders are delivered promptly, and route optimization 
plays a key role in achieving this. In case of any disruption in the route plan 
such as traffic, weather, or unexpected events, this optimization system allow 
for dynamic adjustments.  This points to “dynamic adaptability” that makes 
managers and customers feel their orders are safe. (6)Adaptability also refers 
another useful feature, too. Intagrating compliance and regulations such as 
traffic rules, vehicle size on roads etc and legal other requirements in a route 
optmization system is possible with that feature. Based on this adaptability 
and monitorization, the system also can  predict and warn about risks such 
as traffic fines, delays, accidents etc.(5) Operational efficiency increases with 
effective route planning that provides better coordination different stages of 
the supply chain.

2.2. Demand forecasting

By leveraging AI-based demand prediction, businesses can enhance their 
forecasting capabilities, improve inventory management, reduce stockouts, 
and adapt more effectively to the challenges posed by volatile demand in the 
real world. The continuous learning capabilities of AI models contribute to 
a more adaptive and responsive supply chain. (10)

There are many external factors effect on customer demand such as 
economic conditions, weather patterns, holidays, promotions, or even 
social factors. Incorporating these external factors into AI algorithms helps 
improve the accuracy of demand forecasts. By analyzing large amounts of 
historical data and incorporating external factors, AI algorithms can provide 
more accurate and reliable demand forecasts, leading to better inventory 
management and improved operational efficiency(10)(11). Therefore 
inventory management can do ıts plan for future term and ensure that 
products are available when customers need. 

AI-based demand prediction is an essential tool in supply chain 
management because it enhances forecasting accuracy, allows for real-time 
adjustments, supports scenario planning, enables personalized forecasting, 
improves inventory management, enhances supply chain resilience, leads to 
cost savings, and contributes to overall customer satisfaction. The continuous 
learning and adaptability of AI models make them invaluable in navigating 
the complexities and uncertainties of the modern business landscape(19).
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2.3. Inventory management

By maintaining an adequate level of safety stock, businesses can better 
absorb and navigate uncertainties within the supply chain, ensuring a more 
resilient and responsive operation. Striking the right balance between safety 
stock levels and cost considerations is essential for effective supply chain 
management. Advanced analytics and AI-driven forecasting models can 
contribute to optimizing safety stock levels based on historical data and 
predictive insights.

By using artificial intelligence to predict inventory needs, companies can 
avoid ordering excessive amounts of stock, thereby minimizing wastage 
and reducing the occurrence of expired or obsolete inventory. For tracking 
inventory, companies use some devices such as RFID (Radio Frequency 
Identification readers, barcode scanners and smart shelves are integrated with 
AI (15). These devices’ tags are attached to goods. This provides remote but 
real-time visibility and efficient inventory management with AI algorithm 
based on real data. Such a RFID integrated with artificial intelligence is 
called smart retail system. In summary this system uses RFID data to analyze 
customer buying patterns and optimize inventory levels, ensuring products 
are readily available when customers need them(15). 

Therefore optimizing inventory levels avoid of companies excessive 
capital in inventory and reduce the costs associated with overstocking and 
understocking.  And AI helps companies optimize their inventory levels by 
predicting when and how much stock needs to be reordered. This improves 
customer satisfaction(18).

2.4. Other Predictions

AI-driven forecasting can provide valuable insights into “supplier 
behavior” by analyzing historical data. This data encompasses key metrics 
such as order fulfillment times, lead times, on-time delivery performance, 
quality of goods, and overall reliability. By scrutinizing this wealth of historical 
information, AI can uncover hidden patterns, correlations, and trends 
that may not be apparent through traditional methods. Machine learning 
algorithms can identify patterns and trends in supplier behavior, helping 
businesses anticipate potential delays, assess supplier reliability, and optimize 
procurement strategies. This proactive approach enables organizations to 
build stronger relationships with reliable suppliers and minimize the impact 
of uncertainties in the supply chain(24).

AI’s predictive capabilities are instrumental in identifying “potential risks” 
within the supply chain. By analyzing historical data and external factors, 
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AI models can assess the likelihood of various risks such as transportation 
disruptions, geopolitical events, or supplier issues. This allows businesses to 
develop risk mitigation strategies, implement contingency plans, and make 
informed decisions to minimize the impact of unforeseen events. AI’s ability 
to continuously learn and adapt enhances the resilience of the supply chain 
against potential risks.

AI-based forecasting can also analyze historical data about returns. 
Theses are customer feedback, and other relevant factors. After that analyse, 
AI can present future predicted return rates. This forecast is essential for 
optimizing inventory management, understanding product quality issues, 
and implementing measures to reduce return rates. By addressing return 
challenges proactively, businesses can improve overall efficiency and customer 
satisfaction(25).

Recently attached another prediction with AI in supply chain is 
“sustainability”. AI-based applications can contribute to forecasting and 
optimizing sustainability performances within the supply chain. By analyzing 
data related to energy consumption, water usage, carbon emissions  etc. 
and ethical sourcing practices(like gender equavelence, child labor etc.), 
AI models can predict the environmental and social impact of supply chain 
operations. This information empowers businesses to make environmentally 
and socialy conscious decisions, optimize their supply chain for sustainability, 
and meet the growing demand for eco-friendly practices(26). 

Some other AI-based predictions are used in supply chain are given 
Figure 3.
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Figure 3 SAP AI Based Prediction Fields in Supply Chain (9)

3. Example : E-Commerce Company

It would be enlightening to summarize the use of AI-based applications 
with an example. A common known e-commerce company’s supply chain 
generally covers nationwide. The company ships products to customers 
with a complex supply chain network. This network consists of multiple 
distribution centers, warehouses and fleets of delivery vehicles. Optimizing 
delivery routes are real challenge for the company that must face. Because 
environmental factors such as traffic conditions, delivery time windows, and 
varying demand in different regions makes system harder to ensure timely 
and cost-effective deliveries. But the company can reach desired solution 
with AI that collects historical data on delivery routes, traffic patterns, 
delivery times, and customer preferences. Also that AI system can take 
into account cost factors, such as fuel efficiency and vehicle maintenance, 
to optimize routes in a way that minimizes operational expenses. Besides 
historical datas in the system can be analysed thanks to machine learning 
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algorithms to present specific traffic conditions or certain routes etc. One 
of the best part is that real-time data is analyzed and instantly supports the 
company to make a decision and promise the customer. The company can 
make the logistics process of product visible with sharing customer screen 
that is a part of the AI system for  customer.  This has a direct impact 
on customer satisfaction by ensuring that products are delivered within 
specified time frames (Figure 4).

On the other hand this e-company needs to predict future demand for 
quick response to customers. This also makes its supply chain flexible in the 
competitive environment. With analysing historical data, a close prediction 
of demand is possible for the company. Thus, AI aligns the company’s supply 
chain with its customer expectations for timely and reliable service, ultimately 
enhancing its overall customer experience. If the company not only focus on 
customer satisfaction but also reducing cost in its AI integrated supply 
chain, then we can talk about system quality of supply chain. The company 
probably assess, monitor and proactively manage its quality as a competitive 
factor. Lastly in that supply chain there would be an only need to understand 
which quality level the company has for continuous development. So AI-
based applications generaly provide a feedback loop where the outcomes 
of logistics processes are continuously evaluated. This information is used 
by that e-commerce company to improve the accuracy and effectiveness of 
future logistics planning.

Figure 4. AI-based application effects customer satisfaction (2)
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