
© October 2025 | IJIRT | Volume 12 Issue 5 | ISSN: 2349-6002 

IJIRT 185289 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 1070 

Cost Optimization Approaches in supply chain 

management 
 

 

Dr. Jyoti Chandwani1, Anshul Aylani2 

1Professor, Vivekanand Education Society's Institute of Management Studies and Research, Mumbai 
2Student, Vivekanand Education Society's Institute of Management Studies and Research, Mumbai 

 

Abstract—This article discusses holistic Supply chain 

management cost mitigation strategies and their 

implications on organisational competitiveness and 

sustainability. The report examines several cost 

optimization levers such as inventory mgt techniques, 

transport optimization, technology intergration and risk 

mitigation tactics. By conducting a systematic literature 

review and analysing two case studies, this study 

provides insight into how organisations can achieve 

significant cost reductions without impairing operational 

efficiency and service quality. The results show that firms 

applying joint cost control strategies, such as artificial 

intelligence, predictive and preventive trays are more 

likely to have greater aggressive tax sheltering. 

 

Index Terms—Cost Optimization, Inventory 

Management, Supply Chain Management, Technology 

Integration, Sustainability. 

 

I. INTRODUCTION 

 

Supply chain management has evolved into an 

operational tactical service to a strategic enabler that 

has been well-known as a major determinant of the 

performance and competitiveness of organizations 

(MehmetSaim, A. 2017). In the light of a highly 

competitive business environment, companies are 

challenged to drastically cut cost through increasing 

the level of service and at the same time not sacrificing 

quality while adhering to sustainability standards 

(Changalima, Ismail, & Mchopa, 2023) Importantly, 

with recent global supply chain outbreaks during 

COVID -19 pandemic, operating an efficient and 

robust supply chain system is no longer a matter-of-

choice option it is deemed strategically important 

(Ulate et al., 2023). 

Reducing expenses in supply chain management 

implies critically examining each track, including all 

the activities of loading goods, providing services, and 

exchanging information, between the loading dock of 

the first supplier to the hands of the customer (Olaniyi, 

O.). A. and Pugal, P. He put his name in a fast and 

curling S which smears a little under his thumb (2024). 

It was 2024 and the windows were being rained upon 

in very fine sheets of silver. That includes purchasing 

the supplies and operating the factory to hauling the 

goods by truck, storing the goods in warehouses, and 

delivery of goods into the hands of the consumer. It is 

found that supply chains usually consume 60-80% of 

the overall costs incurred by a business, so reducing 

costs in this area is on the priority list of all managers. 

The networks today are global, are riddled with 

moving components and are dynamic as the 

technology behind them. Companies are forced to 

navigate changing demand trends, untrustworthy 

suppliers, rigid regulations, and the urge to be more 

environmentally friendly, such as by reducing waste 

and emissions, with business intact (Baldi et al., 2024). 

Approaches to reducing costs within the supply chains 

of the present day are shifting towards more 

technology-oriented solutions as the use of artificial 

intelligence, machine learning, the Internet of Things 

(IoT) and big data analytics to simplify the processes 

in question becomes commonplace (Agarwal, R., et al. 

2023). These technologies have made supply chain 

managers able to view, predict and make automatable 

decisions in real time, something that was not 

available to supply chain managers before. 

Furthermore, the growing concern with environmental 

sustainability has led to the emergence of green supply 

chain practices that are not only cost effective, but also 

less damaging to the environment (Martínez, P. (2021).  

This consists of key Elements:  

• Procurement: Such as cost-effective source of 

materials 

• Manufacturing: Lean production techniques 

• Logistics: Optimized transport routes 

• Warehousing: Spatial and automation utilization 
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• Distribution: Effortless deliveryership last mile 

 
Fig 1: - Components of SCM and Cost Impact 

 

II. LITERATURE REVIEW 

 

Supply chain management has become a strategic 

point of interest in companies that want to acquire 

competitive advantages in a globalized market. 

According to Meket Saim (2017), talent management 

is one of the key strategic differentiators that 

companies need to take advantage of in order to make 

their supply chain more competitive. But problems 

like poor supplier identification and inefficient 

monitoring systems have continued to challenge the 

effectiveness of supply chains especially in developing 

nations like Tanzania as reported by the Changalima, 

Ismail, and Mchopa (2023). The workforce effects of 

global supply chain disruptions compound these 

operational inefficiencies with adaptive approaches to 

workforce being needed to ensure resiliency (Ulate, 

Vásquez, & Zárate, 2023). Inventory management is 

regarded as a strategic resource of minimizing costs 

and preparing in advance, but its advantages are 

usually applied to large businesses (Olaniyi and Pugal, 

2024). The cost efficiency is additionally facilitated by 

optimization of inventory holding costs in terms of 

price, weight and volume (Gurtu, 2021), and the 

priority of the inventory management efforts is 

supported by the ABC analysis (Smith, 2011). 

Digital transformation plays a critical role in 

enhancing sustainability and output of the supply 

chain. Mohaghegh et al. (2024) demonstrate that 

triple-A capabilities agility, adaptability, and 

alignment have a mediation between the positive role 

of digital transformation and sustainable results. Along 

the same lines, Wamba-Ngnana et al. (2023) indicate 

that the impact of big data analytics on the 

performance of the supply chain is immense, yet its 

success depends on the capabilities and resources that 

the organization has.. It is also confirmed by Le et al. 

that the digital transformation and the supply chain, 

integration promotes the overall sustainability 

performance (Le et al., 2024). Real-time risk 

mitigation and agility in operations can also be a major 

issue of machine learning and predictive analytics, as 

well as enable organizations to react to uncertainties in 

advance (Aljohani, 2023). 

The issue of sustainability has been incorporated into 

supply chains. Green supply chain management 

practices positively affect the environmental 

performance, which is evidenced by Al-Sheyabi, 

Frutos, and Martínez (2021). JIT practices are not only 

good in increasing corporate sustainability but also in 

financial performance (García-Cutrán and Rodriguez-

Garcia, 2024). The importance of supply chain 

intelligence in reaching JIT supply chains is 

highlighted by Hadaya and Lambert (2021) and the 

role of IoT-based flex production with automated 

guided vehicles to enhance JIT delivery performance 

is described by Karim et al. (2020). Network 

optimization and selection of sustainable 

transportation mode are also important, and Yuan et al. 

(2024) and Li et al. (2017) focus on the design of the 

distribution network and inventory management 

subject to environmental limitations. Fulzele, Shankar 

and Choudhary (2019) offer sustainable freight 

transportation models that achieve a compromise 

between efficiency and environmental impact. Lastly, 

Lean production systems such as total productive 

maintenance (TPM) and Kanban also assist with 

efficiency and responsiveness of the supply chain in 

the small-scale industries (Krishna and Kavi, 2014). 

 

III. COST REDUCTION STRATEGIES IN SUPPLY 

CHAIN MANAGEMENT 

 

3.1 Inventory Management Optimization 

Efficient inventory control is one of the greatest 

opportunities of reducing costs in the supply chain. It 

has been shown that an average inventory carrying 

cost is between 20-30 percent of inventory value per 

year, and thus the optimization of inventory carrying 

costs is a burning issue (Gurtu, A. 2021). 
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Contemporary inventory management practices 

combine various methodologies and technologies in 

order to reach the most efficient harmony between the 

level of services and cost-effectiveness.. 

3.1.1 Just-in-Time (JIT) Inventory Systems 

Just-in-Time inventory control has been very useful in 

cutting down inventory holding expenses and keeping 

production efficient at the same time. JIT the systems 

reduce inventory through matching the production 

demands with the supply deliveries by removing 

wastes and lowering inventory stores (Rodríguez-

García, C. 2024). As research proves, organizations 

using JIT systems can attain 25-40% in terms of 

inventory carrying costs and also enhance the cash 

flow and decrease the risks of obsolescence (Krishna 

& Kavi, 2014). 

Nevertheless, to implement JIT, the organizations need 

to establish good working relationships with their 

suppliers, as well as effective demand forecasting and 

transport infrastructure (Lambert, D. M. 2021). The 

current JIT systems is equipped with the enhanced 

analytics and live monitoring in order to streamline the 

efficiency and risk balance (Sarkis, J. 2020). 

3.1.2 ABC Analysis for Inventory Classification 

ABC Analysis is a process of classifying inventory 

upon its value and importance so as to allow firms to 

prioritize resources and stock management.  

A-Category: High-Value Items, Strict Monitoring 

High-value items contributing to a major amount of 

revenue while comprising a minority portion of the 

inventory. 

Examples include: Expensive raw materials, 

specialized components, or premium products. 

Management strategy 

✔-Watch and forecast demand very closely 

✔-Tightly control low inventories to minimize losses 

✔-Work closely with suppliers in securing these 

products  

B-Category: Moderate-Value Items 

These are items with moderate revenue impact and 

moderate inventory size.  

Examples: Generic-components for some products 

and some products or semi-finished goods. 

Management Strategy: 

✔ Aim for a middle position that allows for periodic 

inventory review and control. 

✔ Maintain moderate inventory levels to avoid 

shortages or excess. 

✔ Review demand on a regular basis and negotiate 

with suppliers. 

C-Category: Low-Value Items, Bulk Storage 

Low cost per unit but high quantity of inventory.  

Examples include: office supplies, basic packing 

materials, or inexpensive spare parts.  

Management strategy: 

✔Buy a larger quantity to minimize procurement 

costs. 

✔Monitor the stock levels lightly, since a shortage will 

hardly be felt. 

✔Store the items the simplest way possible while 

having some kind of automatic reorder system in 

place. Smith, A. D. (2011) 

 

Category Value % of Total Inventory 

Cost 

Quantity % of Total 

Inventory 

Example Items 

A 70% 10% High-end electronics, machinery 

parts 

B 20% 30% Clothing, shoes, mid-range 

electronics 

C 10% 60% Office supplies, low-cost 

accessories 

3.2 Transportation and Logistics Optimization 

The cost of transportation is usually 30-50 of the total 

supply chain costs, thus optimization is a critical 

concern to cost cutting efforts. The present-day ways 

of optimization of transport involve using modern 

analytics, real-time, and artificial intelligence to cut 

costs and yet remain able to meet the demands of the 

services. 

3.2.1 Route Optimization and Network Design 
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More complex route optimization software relies on 

mathematical algorithms and real-time information to 

drive routing decisions based on various factors such 

as distance, traffic, delivering capacity, delivery time 

of window and fuel expenditure (Zhao, X. 2024). 

The current route optimization systems have been 

integrated with artificial intelligence and machine 

learning to constantly advance the routing decision-

making process, based on previous experience and 

evolving factors. These systems are capable of 

adapting routes dynamically on the fly to traffic 

congestion, weather conditions and other unforeseen 

delays. 

the Network design Optimization will be strategies 

over the location of the facilities, capacity assignments 

and transportation links to assure the total costs of the 

whole supply chain are minimal. the organizations will 

constantly revise and optimize their network designs 

to meet the dynamic demand patterns, cost structures, 

and service needs. Zhou, L. (2017) 

3.2.2 Transportation Mode Selection and 

Consolidation 

Strategic mode choice is a trade-off between cost, 

speed, dependability, and capacity among various 

modes of transportation.Strategic mode choice is a 

way by which organizations can realize substantial 

cost savings through the selection of a combination of 

transportation modes based on both time constraints 

and cost considerations. 

Freight consolidation programs involve consolidating 

multiple deliveries to gain economies of scale and 

decrease the costs of transportation per unit without 

compromising the service provision (the 

Organizations that are able to implement systematic 

consolidation programs report 15-35% in service 

costs) (Choudhary, D. 2019). 

3.3 Technology Integration for Cost Optimization 

The integration of technologies is one of the core 

sources of supply chain cost-cutting in a contemporary 

business world. the Organizations that adopt 

innovative technologies have a better cost 

performance and can increase their operational 

capacities and customer service (Pereira, V. 2024). 

3.3.1 Enterprise Resource Planning (ERP) Systems. 

ERP solutions provide the total supply chain 

management solution, such as procurement and 

production, logistics, and customer service. These 

solutions help to eradicate information silos, minimize 

manual operations, and conduct real-time supply chain 

decisions.  

Organizations that deploy full-scale ERP systems have 

noted an improvement in operational efficiency by 20-

40 percent with a resultant cut in costs.The ERP 

systems facilitate automated workflow management, 

better inventory tracking, more effective supplier 

collaboration. The current cloud-based ERP systems 

offer scalable, affordable, alternatives to the well-

known on-premises systems (Qureshi, M. R. N. M. 

2022). 

3.3.2 Applications of Artificial Intelligence and 

Machine Learning (AIML) 

AIML technologies are transforming supply chain cost 

optimization through more accurate forecasts, 

automated decisions and predictive analytics. Through 

these technologies, the organizations are able to 

streamline complicated parameters of the supply 

chains, which used to be handled with simplified 

parameters. 

Machine learning algorithms in demand forecasting 

are 3050 per cent accurate in forecasting as opposed to 

the traditional methodologies. A better forecasting 

process will lead to better inventory planning, 

production scheduling, and capacity management 

which will save huge costs. 

Machine learning applications are used to predictive 

maintenance to optimize the maintenance schedule of 

equipment, minimizing maintenance costs and 

unexpected downtime. Companies that have adopted 

predictive maintenance have shown 25-40% 

maintenance cost and 70 percent equipment failures 

reduction. (Aamer, A. 2023). 

 

IV. RISK MANAGEMENT AND 

SUSTAINABILITY 

 

4.1 Risk Mitigation Strategies 

The issue of supply chain risk management has gained 

momentum after organizations have been exposed to 

increasing levels of disruptions due to different 

sources such as natural calamities, political 

instabilities, and economic instability. Risk mitigation 

strategies are effective in not only ensuring that 

organizations are not affected by any form of 

disruption they might be faced with, but also help in 

reduction of costs through enhanced operational 

stability and efficiency. 
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4.1.1 Supplier Diversification 

Supplier Diversification techniques entail ensuring 

there is more than one supplier of important materials 

and parts to lessen the risk of dependency. 

Organizations with systematic supplier diversification 

show 20-35 percent decreases in supply interruptions 

and related costs, however, diversification should be 

balanced with the risks of the rise in coordination costs 

and complexity. 

Contemporary supplier diversification practices have 

integrated risk assessment strategies whereby 

suppliers are graded according to their financial health, 

operational competencies and geography location 

Organizations have adopted supplier scorecards and 

continuous monitoring systems in order to maintain 

optimum supplier portfolio. (Chen, L. (2021). 

4.1.2 Risk Management that is Technologically 

Enabled. 

The utilization of modern technologies like 

blockchain, Internet of Things, and artificial 

intelligence is on the rise in the context of supply chain 

risk management and cost optimization. The 

blockchain facilitates transparent, unalterable tracking 

of the products and the transaction throughout the 

supply chain, thus annihilating fraud and improving 

compliance. 

Monitoring devices and IoT sensors allow companies 

to have real-time visibility to supply chain activity, 

which can be used to proactively manage risks and 

optimize operations. The companies that adopt holistic 

IoT monitoring solutions have registered 15-30 

percent supply chain disruptions as well as cost 

reductions. (Shen, L. 2021) 

4.2 Green Supply Chain. 

Supply chain management sustainability efforts are 

bringing environmental responsibility in line with cost 

cutting goals. Companies that have adopted holistic 

sustainability initiatives both gain environmental 

advantages and make huge savings on costs through 

enhanced resource efficiency and reduction of 

wastage. 

4.2.1 Green Logistics and Transportation. 

Green logistics projects concentrate on limiting the 

impact on the environment but minimizing the cost of 

transport. Such initiatives involve fleet optimization, 

implementation of alternative fuels and modal shift 

measures that reduce not only the carbon emissions but 

operating expenses. 

Companies that have adopted green logistics programs 

show diminished transportation expenses along with 

substantial environmental gains of between 10-25% 

.Electric and hybrid vehicles, with improved route 

planning, have shown to reduce transportation costs 

and environmental impacts. 

4.2.2The Circular Economy Principles. 

The ideas of circular economy in the supply chain 

management are based on the waste elimination, 

resource recovery, and closed-loop systems. These 

strategies have the potential to create significant cost 

reductions in material recovery, monetization of waste 

and lowering the cost of disposal. 

Companies that use the circular economy initiatives 

report 20-40 percent material cost and waste disposal 

costs. Products Reverse logistics systems of product 

returns, recycling, and remanufacturing generate new 

sources of revenue and diminish the environmental 

effects. (Kumar, P. 2021) 

 

V. FUTURE TRENDS AND IMPLICATIONS 

 

Technological progress, sustainability demands, and 

evolving customer expectations will all become the 

future of supply chain cost cutting. Organizations 

should be ready to see further development in the cost-

cutting tactics and competencies. 

Machine learning and artificial intelligence will be 

more advanced, allowing autonomous supply chains 

and real-time optimization of all supply chains 

functions. It is possible that quantum computing can 

ultimately be used to solve complex problems in 

supply chains that are computationally intractable. 

The need to address sustainability will keep on shaping 

innovation in the cost-cutting plan, and there will be a 

growing emphasis on the principles of the circular 

economy and the target to become carbon-neutral 

without deteriorating the competitive performance. 

(Ahmed, M. F. 2025) 

 

VI. CONCLUSION 

 

This detailed review of the cost reduction techniques 

of supply chain management indicates that successful 

organizations should implement technology-enabled 

integrated strategies that balance initiatives to achieve 

efficiency, resilience, and sustainability goals. The 

study shows that the old cost cutting strategies that 

only involve price cutting no longer works effectively 
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in the contemporary business world where companies 

are challenged by the multisided issues such as supply 

chain interruptions, regulations, and evolving 

customer needs. 

The analysis of the literature review and case study 

shows that the organizations that perform better in 

terms of cost performance have integrated strategies 

that involve inventory optimization, efficiency of 

transportation, technological integration, and risk 

management efforts. Contemporary inventory 

management techniques, such as JIT systems or 

sophisticated ABC analysis allow major reduction of 

carrying costs without sacrificing service levels. The 

optimization of transportation with the help of route 

planning, network design, and modal selection is 

associated with significant cost-saving potential, 

which is supplemented by artificial intelligence and 

real-time analytics. 

The integration of technology is one of the core 

enablers of cost reduction, and ERP systems, artificial 

intelligence, and IoT devices offer the ability to 

achieve visibility and optimization as never before. 

Companies that have harnessed such technologies 

record high performance in various aspects such as 

cost-effectiveness, service quality and operational 

stability. Tesla and Amazon case studies show that cost 

reduction approaches based on technology can 

generate a lasting competitive advantage and allow the 

company to be innovative and grow. 

Risk management and sustainability programs are 

becoming more consistent with the goals of reducing 

costs, which provides organizations with the 

opportunity to acquire several gains at once. The 

advantages of the mitigation of risks and cost 

optimization can be obtained through supplier 

diversification, technology-supported monitoring, and 

the principles of the circular economy. Practicing of 

environmental considerations in supply chain 

decision-making generates long-term value and 

satisfies stakeholder expectation and regulatory 

challenges. 

Artificial intelligence, automation, and sustainability 

technologies will keep on developing, and new 

possibilities to help reduce costs in the supply chain 

will be created. Companies should be ready to further 

develop the cost-cutting measures even as they remain 

committed to the overall package of strategies that aim 

at enhancing the total supply chain performance and 

not isolated elements. Organizational capabilities such 

as integration of technology, collaboration with 

suppliers and continuous improvement cultures that 

will allow to adapt to the new market conditions and 

requirements and become successful will be required. 

The practice implications are that organizations must 

focus on combined cost-cutting initiatives that would 

capitalize on technology strengths and the 

sustainability and risk management needs. Cost 

advantage sustainability due to technology 

infrastructure, supplier relation and organization 

capability development will help in ensuring 

sustainability in competitive and complex supply 

chain landscape today. 
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