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Abstract: This study delves into the critical aspect of supply chain management—optimal
inventory allocation—for the fast-moving consumer goods (FMCG) industry. FMCG
companies face the challenge of meeting dynamic customer demands while minimizing
excess inventory costs. This abstract highlights key strategies employed by successful FMCG
businesses to strike a balance between customer satisfaction and efficient inventory
management. Moreover, for seasonal products, a tailored approach to inventory allocation is
vital, allowing companies to adjust stock levels to match peak demand and prevent
overstocking. The integration of advanced inventory management software facilitates real-
time tracking, analysis, and decision-making, streamlining the inventory allocation process.
By implementing these strategies and continually refining them based on real-world data,
FMCG businesses can achieve optimal inventory allocation, leading to improved customer
satisfaction, reduced costs, and an overall boost in supply chain efficiency. This study offers
a comprehensive overview of inventory optimization techniques, aiming to assist FMCG
companies in navigating the complexities of inventory management and remaining
competitive in a fast-paced market.

1. Introduction

In today's highly competitive business landscape, fast-moving consumer goods (FMCG)
companies face the dual challenge of meeting ever-changing consumer demands and efficiently
managing their inventories. The FMCG sector encompasses a wide range of products, including food
and beverages, personal care items, household essentials, and more, which are characterized by rapid
turnover and short shelf lives. As consumer preferences and market dynamics evolve at a swift pace,
effective inventory allocation becomes a crucial aspect of supply chain management.

Optimal inventory allocation in the FMCG industry is the strategic process of determining the right
balance between maintaining sufficient stock levels to meet customer demand and avoiding excess
inventory that could lead to increased holding costs, wastage, and capital tie-up. FMCG businesses
must ensure that their products are readily available to customers when and where they need them,
while simultaneously optimizing inventory levels to maximize operational efficiency and profitability.
The importance of efficient inventory allocation cannot be overstated. On one hand, inadequate
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inventory levels can result in stockouts, missed sales opportunities, and dissatisfied customers,
leading to potential revenue losses and damage to the brand's reputation. On the other hand, excessive
inventory can burden the company with increased carrying costs, obsolescence risks, and reduced
cash flow, negatively impacting the bottom line. This study examines the strategies and best practices
employed by successful FMCG companies to achieve optimal inventory allocation. We will delve
into various inventory management techniques, demand forecasting methodologies, and supply chain
optimization approaches that enable FMCG businesses to strike the right balance between inventory
levels and customer demand. By exploring real-world case studies and industry insights, this report
aims to offer valuable insights to FMCG executives, supply chain managers, and stakeholders seeking
to enhance their inventory allocation practices and gain a competitive edge in the market.

In the following sections, we will discuss demand forecasting, safety stock management, economic
order quantity (EOQ), vendor management, just-in-time (JIT) inventory, seasonal inventory
management, inventory tracking software, and continuous improvement strategies. Together, these
elements form a comprehensive framework for achieving optimal inventory allocation in the fast-
moving consumer goods industry. Let us embark on this journey to uncover the key principles and
approaches that can transform inventory management into a strategic advantage for FMCG
companies. Paper organized as follows: Section 2 covers the literature survey and section 3 discusses,
the mathematical model is included in the methodology part. Section 4 outlines the modelling and
analysis results of the sample study were included. . In the last section, the results and different
approaches and methods that can be applied in the solution of such a problem in the future are given.

2. Literature Survey

Balancing demand and supply through effective inventory allocation is a crucial aspect of supply
chain management and operations. Below is a literature survey that provides an overview of some
key studies and concepts related to inventory allocation strategies:

Inventory Management Models:

* Economic Order Quantity (EOQ) Models: Classic models that determine the optimal order
quantity to minimize inventory costs while considering demand and supply factors [1-3].

* Newsvendor Model: Addresses one-time decision-making for perishable or seasonal goods,
balancing the cost of excess inventory against the cost of stockouts [4].

Demand Forecasting and Planning:

e Time Series Forecasting: Techniques such as ARIMA (AutoRegressive Integrated Moving
Average) and exponential smoothing for predicting future demand based on historical data [5-6].

e Causal Forecasting: Incorporates external factors like promotions, economic conditions, and
marketing efforts to refine demand predictions [7-8].

Supply Chain Coordination:

¢ Bullwhip Effect: Study of how small fluctuations in demand can amplify as they move upstream
in the supply chain, leading to inefficiencies in inventory allocation.[9-10]

e Vendor Managed Inventory (VMI): Suppliers play a more active role by managing their
customers' inventory levels, often through real-time data sharing [11-13].

Multi-Echelon Inventory Systems:

e Multi-Echelon Inventory Optimization: Balancing inventory levels across multiple levels of a
supply chain, accounting for transportation costs, lead times, and variability [14, 15].

e Centralized vs. Decentralized Inventory: Trade-offs between having a single central inventory
or separate inventories at various locations [16, 17].

Nyabwanga and Ojera explore the benefits of inventory pooling, where multiple locations share a
common inventory. They analyse different allocation rules and compare their performance in terms
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of cost reduction and service level improvement [18]. Oey and Nofrimurti investigate the integration
of sustainability with lean implementation considerations in FMCG inventory allocation. It examines
how eco-friendly practices, such as reduced packaging, green transportation, and efficient inventory
management, can lead to cost savings and reduced environmental impacts. The study offers insights
into aligning economic and ecological objectives in FMCG supply chains [19]. Lummus et al.
reviewed the papers comprehensively discusses various inventory allocation policies, such as
proportional allocation, modified proportional allocation, and constrained optimization-based
allocation. It also covers multi-echelon systems, stochastic demand, and various performance metrics
for evaluating allocation strategies [20]. Pereira and Frazzon investigated how FMCG companies can
adapt their inventory allocation strategies to meet the demands of multiple sales channels with
omnichannel retailing. The research proposes dynamic allocation methods that consider real-time
sales data from different channels to optimize inventory distribution and improve customer service
levels. [21]. Seasonal demand fluctuations pose unique challenges for FMCG inventory allocation.
This research compares various demand forecasting methods, such as moving averages, exponential
smoothing, and seasonal decomposition, to identify the most accurate approach for predicting demand
in seasonal FMCG products. The study emphasizes the importance of precise demand forecasting in
optimizing inventory levels during peak seasons [22].

These works represent a range of perspectives on the topic, including mathematical modeling,
optimization techniques, real-world applications, and considerations of emerging trends such as
sustainability and data-driven decision-making. Incorporating insights from these related works into
your literature survey can provide a well-rounded understanding of the challenges and strategies
involved in balancing demand and supply through effective inventory allocation.

3. Model and Method

Balancing demand and supply through effective inventory allocation is a critical aspect of supply
chain management. Inventory allocation involves determining how much stock should be assigned to
different locations or customers to meet demand while minimizing costs and optimizing service levels.

FMCG companies can enhance their inventory allocation practices, improve customer satisfaction,
reduce costs, and maintain a competitive edge in the fast-moving consumer goods industry. The
iterative nature of the process allows for continuous optimization and adaptation to changing market
conditions and customer demands.

S=D*LT+Z*SL 1)

where: Z = Z-score associated with the desired service level (probability of not stocking out).
Expected Holding Cost The expected holding cost (HC) can be computed as:

HC = (Q/2) *H (2)

where: H = Holding cost per unit per period.
Expected Stockout Cost The expected stockout cost (SOC) is the cost incurred when demand
exceeds inventory levels during the lead time. It can be calculated as:

SOC = [[max(0, X - (S - D * LT))] * f(X) * f(LT) dX dLT 3)
Total Cost the total cost (TC) is the sum of expected holding cost and expected stockout cost:
TC =HC + SOC 4)

Optimization The goal is to find the optimal order quantity (Q) that minimizes the total cost (TC)
subject to constraints (if any).
Solving the mathematical model will yield the optimal order quantity (Q) and reorder point (S)
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that achieve the desired service level while considering demand and lead time uncertainties. By using
a stochastic model, FMCG companies can make informed decisions to enhance inventory allocation
strategies and reduce the risk of stockouts and excess inventory, resulting in improved supply chain
efficiency and customer satisfaction. By incorporating various variables and constraints, this model
provides a quantitative approach to decision-making for FMCG companies, promoting efficient
inventory management and allocation. To develop a mathematical model for balancing demand and
supply in FMCG inventory allocation, we can use basic inventory management principles. One
commonly used model is the Economic Order Quantity (EOQ) model. The EOQ model helps
determine the optimal order quantity that minimizes total inventory costs, including holding costs and
ordering costs. However, this model assumes constant demand and does not account for demand
fluctuations and seasonality. To address these issues, we can extend the EOQ model using additional
techniques like safety stock and reorder point calculations. Here's an outline of the mathematical
model:

1) Economic Order Quantity (EOQ) Model:

Demand Rate (D): The average number of units sold per period (e.g., per week or month).

Holding Cost per Unit per Period (H): The cost of carrying one unit of inventory for a given period.

Ordering Cost per Order (S): The cost of placing an order for a certain quantity of products.

Lead Time (LT): The time between placing an order and receiving the inventory.

The EOQ formula calculates the optimal order quantity (Q*) that minimizes total inventory costs:

2DS

Q"= |7 (®)
2) Safety Stock Calculation:
Safety Stock (SS): Extra inventory held to mitigate unexpected demand variations or supply delays.
Standard Deviation of Demand during Lead Time (cLT): The variability of demand during the
lead time.
The safety stock is calculated as:

SS =Z. O-LT (6)

where "z" represents the desired level of service (e.g., 1.65 for 95% service level based on the
standard normal distribution).

3) Reorder Point Calculation:

Reorder Point (ROP): The inventory level at which a new order should be placed to avoid stockouts.

ROP = D.LT +SS )

4) Incorporating Seasonality and Demand Fluctuations: To account for seasonal demand
patterns or fluctuations, you can use forecasting methods like moving averages, exponential
smoothing, or seasonal decomposition to estimate future demand. This forecasted demand (D) can
then replace the constant demand (D) in the EOQ and ROP calculations.

5) Demand-Supply Matching: Compare the forecasted demand (D') with available inventory
levels at regular intervals to determine if an order needs to be placed to maintain the desired safety
stock level.

6) Optimization: Monitor actual demand and adjust the forecast as needed. Continuously optimize
the EOQ, safety stock levels, and reorder points based on updated data and changing business
conditions.

It's important to note that this is a simplified mathematical model, and real-world inventory
allocation in FMCG companies may involve more sophisticated techniques and considerations.
Advanced analytics, machine learning algorithms, and supply chain optimization tools can further
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enhance the accuracy of inventory allocation decisions. Nonetheless, the EOQ model and its
extensions provide a solid foundation for balancing demand and supply in FMCG inventory
management.

4. Case Study

The FMCG industry is highly competitive, with products experiencing fluctuating demand due to
various factors, such as seasonality, promotions, and consumer preferences. Efficient inventory
allocation is crucial for FMCG companies to prevent stockouts and overstocking, as both scenarios
can lead to lost sales and increased holding costs. To address these challenges, the case study
discusses the approaches adopted by a leading FMCG company to optimize its inventory allocation
process.

The aim of the study is to determine the demand situation that can respond instantly to customer
demands, and minimizes the costs of keeping stock at a minimum level and keeping it out of stock.
The effect of the proposed model on stock status and financial performance investigated. Especially
in retail management, accurate estimation of customer needs and demand amount and time is very
important in terms of efficient management of the system. In this context, it aimed to determine and
analyse customer demand situations and seasonal behaviour situations. Reaching the right time, the
right place and the right amount of customers with the proposed model is the most basic purpose and
task of the company. In the current model, keeping the stock level constant and not changing
according to the changing dynamic market conditions increases the cost of holding stock in the system
or the cost of holding due to the inability to respond to customer needs. Since the proposed model
aims to keep the stock level at a minimum level according to customer needs, it is necessary to
estimate customer demands accurately and in cases where they affected by time. In order to strengthen
the financial performance of the company, the concepts of batch, sizing and demand forecasting come
to the fore. The study aimed to develop a decision support model in which the system can decide by
itself according to changing demand situations, the effect of the rate of change in stock quantity on
financial performance, the optimal relationship between effective inventory management, supply lot
sizing and demand forecasting. The absence of such a study, especially in the sectoral area, is thought
to contribute to the economy of both the firm and the country, especially in a touristic sector. The
focus of this case study is on a prominent FMCG company that operates in various regions and
markets a wide range of products, including food and beverages, personal care, and household items.
The company encountered fluctuations in product demand, making it challenging to accurately
predict stock requirements for each product at different locations. Certain products experienced
higher demand in specific regions, leading to inventory imbalances across the supply chain. Seasonal
demand spikes and promotional events further complicated inventory allocation, as traditional
forecasting models struggled to account for such variations accurately. Suboptimal inventory
allocation resulted in increased distribution costs, affecting the company's overall profitability.

RO- Initial Situation

Here, the structure and detail data of the current system are discussed in Table 1, and the other 5
different situations are analysed according to their increase and decrease based on these data.

R1- When the price is increased when the supply is low and the demand is in the standard
position

When prices are increased when supply decreases and demand remains relatively stable (standard),
a situation is often encountered that results in a price increase. In this case, demand is stronger than
supply and prices rise because consumers or buyers are more interested in the product than demand.

R2- When the supply and demand are in the standard position, the price is lowered, the stock is
melted.
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In a situation where supply is high, demand is at a standard level, and prices are pulling down, it
is usually aimed to run out of stocks faster. Falling prices can increase the demand for the product.
Consumers may find the product more attractive due to lower prices, which may lead to increased
demand. With prices falling, consumers are encouraged to buy more items. This may lead to a faster
depletion of stocks and a decrease in the amount of products in warehouses. Low prices may lead
consumers to buy more products because the cost of each product is lowered. This can speed up the
melting of stocks. Sellers with excess inventory can lower prices to dispose of their goods and free
up space in warehouses. This may be especially true for seasonal products or products that are
approaching their expiration date. There may be situations where other sellers may also be tempted
to lower prices. This can lead to increased competition and lower prices.

Table 1. Initial situation for company

Parameters of Inventory System
RIM Approach Vendor managerrcljent in line with customer
emands
Lot Sizing Policy FIFO
60.000 Lt /Ay = 6.000 Lt <10 gin = 60.000
Lt/Month
15.000 Lt/Week
60.000 Lt/Month
Product Storage Capacity 90.000 Lt = 30 Day Supply
25.000 Lt — Summer Period
20.000 Lt - Winter Period

Product Input

Security Stock Levels

Stock Holding Cost 18,5%/Lt/Year
Order Placement Cost $6/ Order
Over Usage Cost 2,40-2,89%/Lt

R3- In case of standard product availability, cost increase

Increasing costs of a product can often trigger a range of effects. When the costs of the product
increase, some of these increased costs are usually reflected in the price of the final product. An
increase in price can affect consumer demand and lead to a decrease in sales. If prices stay the same
while costs increase, the profit margins of the business may shrink. This can affect the profitability
of the business. If the price of the product is higher than competitors and costs are increasing, you
may lose your competitive advantage. Customers may turn to more affordable alternatives. Rising
prices may lead to a decrease in consumer demand. This situation may be more evident especially in
products with high price sensitivity. Rising costs may cause the business to reconsider its product or
supply chain. Steps can be taken, such as reducing costs or finding alternative suppliers. Increased
costs from suppliers can affect business-supplier relationships. Bargaining and disputes may arise.
Cost increases can affect perceptions of product quality or value. If cost increases negatively affect
product quality, customer satisfaction may decrease.

R4- Table showing the situation result of cost reduction in the presence of standard product

Reducing the costs of a standard product can have several positive effects: Reducing the costs of
the product gives the company an advantage in price competition. If you can produce at lower costs,
you can make more profit at the same prices, or you can lower prices and offer attractive offers to
customers: Lower costs may mean lower product prices. Lower prices can increase consumers'
demand for the product. Lowering product costs can increase the profit margin of each product and
therefore increase the overall profitability of the business. Producing at lower costs can increase the
competitiveness of your business against its competitors. This can enable you to increase your market
share or strengthen your current market position. Lower costs can enable your business to devote
more resources to investment and growth opportunities. This may include opportunities to enter new
markets or expand product lines. Lower costs can enable the product to be offered at more affordable
prices and provide better value for consumers, thereby increasing consumer satisfaction. Reducing
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product costs can make inventory management more effective. Manufacturing at lower costs can
reduce inventory costs and warehouse space requirements.

R5- In the presence of standard products, the cost is the same, but the product price is reduced
due to competition conditions.

The situation where the product costs are the same but the product price is reduced due to
competitive conditions can have various effects: Price reduction can make your product more
competitive against competitors. In this case, consumers may prefer the product because of more
affordable prices, which can increase your market share. Lower prices usually increase demand. This
can enable to reach more consumers and increase product sales. Price reduction can increase the
satisfaction of the existing customers and turn them into loyal customers. Affordable prices can
encourage customers to choose to buy again. Lower prices can cause consumers to buy more items.
In this case, the stocks will run out faster and the amount of products in the warehouses will decrease.
A price cut can narrow the profit margins. However, this effect can be offset by higher volume sales
(in Table2).

Table 2: Different scenario results

nputs RO Rl R2 R3 R4 RS
Leads per Month (L) 18000 12000 27000 18000 18000 18000
Cost Per Lead (C) $8.40 $840 $8.40 $9.50 $7.80 $8.40
Conversion Rate (R) 0,1% 0,1% 0,1% 0,1% 0,1% 0,1%

Profit per Sale (P) $14.30 $18.30 $13,50 $14.30 $14.30 $13,80
Overhead per Month (H) $3,00 $3,00 $3,00 $3,00 $3.00 $3,00
Outputs

Monthly Income: 257382 219588 364473 257382 257382 248382

Monthly Expenses: 151203 100803 226803 171003 140403 151203

Projected Monthly Profit: 106179 118785 137670 86379 116979 97179

Low prices can affect the brand perception or perceived value of the product. In some cases, low
prices can call into question the quality of the product. Before making a price cut, it is important to
calculate the profitability balance, taking into account costs and potential increased volume. Results
and benefits are listed as follows:

Reduced Stockouts: The improved demand forecasting and inventory allocation methods
significantly reduced instances of stockouts, resulting in higher sales and customer satisfaction.

Minimized Excess Inventory: By allocating inventory more efficiently, the company minimized
excess stock, leading to reduced holding costs and improved cash flow.

Enhanced Profitability: The optimized inventory allocation, coupled with reduced distribution
costs, resulted in an overall increase in profitability for the company.

Data-Driven Decision Making: The successful implementation of data-driven strategies fostered a
culture of data-driven decision-making within the organization, leading to continuous improvements
across various business functions.

By analyzing this case study, FMCG companies can gain valuable insights into the best practices
for inventory allocation, leading to improved operational efficiency, customer satisfaction, and
competitiveness in the dynamic FMCG market (in Figure 1).

In conclusion, the results of implementing balanced demand and supply inventory allocation
strategies in the FMCG company were highly positive. Accurate demand forecasting, inventory
optimization, and data-driven decision-making culminated in enhanced operational efficiency, cost
savings, and improved customer satisfaction.
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Figure 1 Inputs’ results respect of scenarios
5. Conclusion

The successful implementation of various strategies and methodologies has led to remarkable
results, reinforcing the significance of data-driven decision-making and continuous improvement in
this dynamic sector. Accurate demand forecasting emerged as the cornerstone of the inventory
allocation process. By leveraging advanced forecasting techniques, including statistical models and
machine learning algorithms, the FMCG company achieved heightened demand prediction accuracy.
This empowered the company to anticipate fluctuations in consumer demands, enabling proactive
and efficient inventory allocation.

The optimization of inventory levels and safety stock, along with the adoption of SKU
rationalization, played a pivotal role in minimizing excess inventory and stockouts. The FMCG
company strategically managed inventory assortments, ensuring that the right products were available
at the right time and in the right quantities. As a result, customer satisfaction improved significantly,
while holding and warehousing costs decreased, leading to cost savings and increased operational
efficiency. The company's proactive approach to managing promotional and seasonal demand
contributed to efficient inventory allocation during peak periods. Overall, the successful
implementation of inventory allocation strategies provided the FMCG company with a competitive
advantage in the market. The ability to promptly meet customer demands, minimize stockouts, and
optimize resources positioned the company as a preferred choice among consumers and business
partners. The improved customer satisfaction and loyalty translated into increased repeat business
and positive word-of-mouth. By integrating accurate demand forecasting, advanced technology, and
collaborative supply chain efforts, businesses can achieve a delicate balance between demand and
supply, leading to improved operational efficiency, cost savings, and heightened customer
satisfaction. Embracing the lessons learned from this study will empower FMCG companies to thrive
in a competitive market and maintain a strategic edge in the ever-evolving consumer landscape.

References

[1] Huang, T. and Van Mieghem, J. A. (2014), Clickstream Data and Inventory Management: Model and Empirical
Analysis. Prod Oper Manag, 23: 333-347. https://doi. org/10. 1111/poms. 12046

[2] Williams, B. D. and Tokar, T. (2008). A review of inventory management research in major logistics journals:
Themes and future directions, The International Journal of Logistics Management, Vol. 19 No. 2, pp. 212-232. https://doi.
org/ 10. 1108/09574090810895960

[3] Nemtajela, N., Mbohwa, C. (2016). Inventory management models and their effects on uncertain demand, 2016 IEEE
International Conference on Industrial Engineering and Engineering Management (IEEM), Bali, Indonesia, pp. 1046-

48


https://doi.org/10.1111/poms.12046
https://www.emerald.com/insight/search?q=Brent%20D.%20Williams
https://www.emerald.com/insight/search?q=Travis%20Tokar
https://www.emerald.com/insight/publication/issn/0957-4093

1049, doi: 10. 1109/IEEM. 2016. 7798037.

[4] Nemtajela, N., Charles Mbohwa, C. (2017). Relationship between Inventory Management and Uncertain Demand for
Fast Moving Consumer Goods Organisations, Procedia Manufacturing, Volume 8, Pages 699-706.

[5] Wang, C. H., Chen, T. Y. (2022) Combining biased regression with machine learning to conduct supply chain
forecasting and analytics for printing circuit board. International Journal of Systems Science: Operations & Logistics 9:2,
pages 143-154.

[6] Cao, J., Jiang, Z., Wang, K. (2017) Customer demand prediction of service-oriented manufacturing using the least
square support vector machine optimized by particle swarm optimization algorithm. Engineering Optimization 49:7,
pages 1197-1210.

[7] Ghods, L. Kalantar, M. (2008). Methods for long-term electric load demand forecasting; a comprehensive
investigation, IEEE International Conference on Industrial Technology, Chengdu, China, 2008, pp. 1-4, doi: 10. 1109/
ICIT. 2008. 4608469.

[8] Anna-Lena B., Minner, S., (2012). Safety stock planning under causal demand forecasting, International Journal of
Production Economics, Volume 140, Issue 2, December, Pages 637-645.

[9] Arshinder, K., Kanda, A., Deshmukh, S. G. (2011). A Review on Supply Chain Coordination: Coordination
Mechanisms, Managing Uncertainty and Research Directions. In: Choi, TM., Cheng, T. (eds) Supply Chain Coordination
under Uncertainty. International Handbooks on Information Systems. Springer, Berlin, Heidelberg. https://doi. org/ 10.
1007/978-3-642-19257-9_3

[10] Cachon, G. P., Lariviere, M. A., (2005) Supply Chain Coordination with Revenue-Sharing Contracts: Strengths and
Limitations. Management Science 51(1):30-44. https://doi. org/10.1287/mnsc.1040. 0215

[11] Boyaci, T. and Gallego, G. (2004), Supply Chain Coordination in a Market with Customer Service Competition.
Production and Operations Management, 13: 3-22. https://doi. org/10. 1111/j. 1937-5956. 2004. th00141. x

[12] Croson, R., Donohue, K., Katok, E. and Sterman, J. (2014), Order Stability in Supply Chains: Coordination Risk
and the Role of Coordination Stock. Prod Oper Manag, 23:176-196. https://doi.org/10.1111/j.1937-5956.2012. 01422. x
[13] Soroor, J., Tarokh, M. J. and Shemshadi, A. (2009), "Theoretical and practical study of supply chain coordination™,
Journal of Business & Industrial Marketing, Vol. 24 No. 2, pp. 131-142. https://doi. org/ 10. 1108/ 08858620910931749
[14] Yunfei Chu, Y., You, F., Wassick, J. M., Agarwal, A. (2015) Simulation-based optimization framework for multi-
echelon inventory systems under uncertainty, Computers & Chemical Engineering, Volume 73, 2 February, Pages 1-16

[15] Nesim Erkip, N., Hausman, W. H., Nahmias, S. (1990). Optimal Centralized Ordering Policies in Multi-Echelon
Inventory Systems with Correlated Demands, Management ScienceVol. 36, No. 3

[16] Mitra, S., Chatterjee, A. K. (2004). Leveraging information in multi-echelon inventory systems, European Journal
of Operational Research, Volume 152, Issue 1, 1 January, Pages 263-280

[17] K&hel P., Niel&nder U. (2005). Simulation-based optimisation of multi-echelon inventory systems, International
Journal of Production Economics, Volumes 93-94, 8 January, Pages 505-513

[18] Nyabwanga, R. N., Ojera, P. (2012). Business Performance for Small-Scale Enterprises in Kenya, Inventory
Management Practices, Journal / KCA Journal of Business Management / Vol. 4 No. 1

[19] Oey, E., Nofrimurti, M. (2017). Lean implementation in traditional distributor warehouse - a case study inan FMCG
company in Indonesia, Homelnternational Journal of Process Management and BenchmarkingVol. 8, No. 1, Published
Online: December 14, pp 1-15https://doi. org/10. 1504/1JPMB. 2018. 088654

[20] Lummus, R. R., Vokurka, R. J., Alber, K. L. (1998). Strategic Supply Chain Planning, Production And Inventory
Management Journal; Alexandria Vol. 39, Iss. 3, (Third Quarter): 49-58.

[21] Pereira, M. M., Frazzon, E. M. (2021), A data-driven approach to adaptive synchronization of demand and supply
in omni-channel retail supply chains, International Journal of Information Management, Volume 57, April, 102165

[22] ManMohan S. S., Tang, C. S. (2009). Modeling supply-chain planning under demand uncertainty using stochastic
programming: A survey motivated by asset-liability management, International Journal of Production Economics,
Volume 121, Issue 2, October, Pages 728-738

49


https://www.sciencedirect.com/journal/procedia-manufacturing
https://www.sciencedirect.com/journal/procedia-manufacturing/vol/8/suppl/C
https://www.tandfonline.com/doi/full/10.1080/23302674.2020.1859157
https://www.tandfonline.com/doi/full/10.1080/23302674.2020.1859157
https://www.tandfonline.com/doi/full/10.1080/0305215X.2016.1245729
https://www.tandfonline.com/doi/full/10.1080/0305215X.2016.1245729
https://www.sciencedirect.com/journal/international-journal-of-production-economics/vol/140/issue/2
https://pubsonline.informs.org/action/doSearch?text1=Cachon%2C+G%C3%A9rard+P&field1=Contrib
https://pubsonline.informs.org/action/doSearch?text1=Lariviere%2C+Martin+A&field1=Contrib
https://www.emerald.com/insight/search?q=Javad%20Soroor
https://www.emerald.com/insight/search?q=Mohammad%20J.%20Tarokh
https://www.emerald.com/insight/search?q=Ali%20Shemshadi
https://www.emerald.com/insight/publication/issn/0885-8624
https://www.sciencedirect.com/journal/computers-and-chemical-engineering
https://www.sciencedirect.com/journal/computers-and-chemical-engineering/vol/73/suppl/C
https://pubsonline.informs.org/action/doSearch?text1=Erkip%2C+Nesim&field1=Contrib
https://pubsonline.informs.org/action/doSearch?text1=Hausman%2C+Warren+H&field1=Contrib
https://pubsonline.informs.org/action/doSearch?text1=Nahmias%2C+Steven&field1=Contrib
https://pubsonline.informs.org/journal/mnsc
https://pubsonline.informs.org/journal/mnsc
https://www.sciencedirect.com/journal/european-journal-of-operational-research
https://www.sciencedirect.com/journal/european-journal-of-operational-research
https://www.sciencedirect.com/journal/european-journal-of-operational-research/vol/152/issue/1
https://www.sciencedirect.com/journal/international-journal-of-production-economics
https://www.sciencedirect.com/journal/international-journal-of-production-economics
https://www.sciencedirect.com/journal/international-journal-of-production-economics/vol/93/suppl/C
https://www.ajol.info/index.php/kjbm
https://www.ajol.info/index.php/kjbm/issue/view/10093
https://www.inderscienceonline.com/
https://www.inderscienceonline.com/
https://www.inderscienceonline.com/toc/ijpmb/8/1
https://doi.org/10.1504/IJPMB.2018.088654
https://doi.org/10.1504/IJPMB.2018.088654
https://www.proquest.com/openview/1a30563da507737ddf1c8ee27977adc0/1?pq-origsite=gscholar&cbl=36911
https://www.proquest.com/openview/1a30563da507737ddf1c8ee27977adc0/1?pq-origsite=gscholar&cbl=36911
https://www.proquest.com/openview/1a30563da507737ddf1c8ee27977adc0/1?pq-origsite=gscholar&cbl=36911
https://www.proquest.com/openview/1a30563da507737ddf1c8ee27977adc0/1?pq-origsite=gscholar&cbl=36911
https://www.proquest.com/indexingvolumeissuelinkhandler/36911/Production+and+Inventory+Management+Journal/01998Y07Y01$23Third+Quarter+1998$3b++Vol.+39+$283$29/39/3
https://www.sciencedirect.com/journal/international-journal-of-information-management
https://www.sciencedirect.com/journal/international-journal-of-information-management/vol/57/suppl/C
https://www.sciencedirect.com/journal/international-journal-of-production-economics
https://www.sciencedirect.com/journal/international-journal-of-production-economics/vol/121/issue/2



