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ABSTRACT

Efficient inventory management is essential to a company's success since it affects
productivity, happiness of customers, and bottom-line results. Materials planners, inventory
control experts, supply chain managers, and manufacturing managers' approaches to inventory
management are the focus of this study. This research delves at the state of inventory
management in businesses today, as well as the obstacles they face and the ways in which they
might be improved.

In order to fulfill consumer demand, keep prices down, and maintain ideal stock levels, good
inventory management is crucial. Many businesses still have trouble with demand forecasting,
inventory optimization, and cross-departmental inventory strategy integration, even though

supply chain management and technology have come a long way.

The study approach was mixed-methods, which includes the marriage of qualitative and
quantitative researches. A sample of 100 volunteers was selected randomly using simple
probabilistic sampling methods for the completion of standardized questionnaires viewed as
the essential data source. The major objective of a questionnaire, designed in a bid to unveil

the respondents’ opinions on inventory management tools, was to utilize the Likert scale style

questions.

The survey was conducted among the respondents in a 50-50 by sex ratio and most of them
had their master’s degrees and were the Manufacturing Managers. The respondents were highly
impressed by the system of inventory monitoring, allocate of expected demand, and by the use
of technological solutions. We appreciated the fact that failure to predict future demand and

ineffective communication, both of which are the major shortcomings, were noted.

The findings agree to a whole range of techniques of inventory management, for instance, a
greater use of advanced technology, a stronger collaboration in the various functions of the
company, removing communicational impediments, and making improvements in the
methodologies of demand forecasting Organizations can achieve a number of advantages, such
as managing inventory better, allocating resources efficiently, and saving money through these

recommendations

The outcome of this exploration gives an insight into the reality and reasons of day-to-day

performance failures. The study points out the significance of creativity and high management




level of inventory in the current business where dynamism is becoming a norm that can be used

in order to become the finest in the area of operation excellence.
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CHAPTER 1

INTRODUCTION

1.1. Introduction

Most firms, regardless of sector, evaluate inventory management systems using productivity
and performance measures like profit. Proper inventory management ensures that businesses
have enough goods to meet consumer demand, reducing holding costs and stock-outs. Good
inventory management tactics are becoming more important as technology and the global

economy evolve.

Systematic oversight and control of ordering, storage, and inventory use ensures inventory
management efficiency. Intelligent processes, functional technology, inventory optimization,
stock replenishment, and demand forecasting are involved. Effective stock management affects

profitability, results, customer satisfaction, and company performance.

This function addresses inventory-related key performance indicators such inventory turnover,
fulfillment, and supply chain efficacy. Thus, it is a crucial company role. A corporation must

always discover innovative inventory management solutions to cut expenses, speed up

operations, and stand out in the market due to competition.

Modern technology manipulates supply chain management and stock control systems, yet
many organizations don't know how to check their inventory. Problems include inaccurate
demand predictions, ineffective replenishment operations, and the significant effort required to

adjust to demand swings.

This research article examines organizational inventory management approaches from the
perspectives of factory managers, supply chain managers, inventory control specialists, and
project managers. This mixed-methodologies study uses quantitative and qualitative methods
to understand the inventory-management problem and its solutions and problems. This
research paper introduces an organization to inventory management improvement by reviewing
existing methodologies and assessing their efficacy. Company inventory optimization and
market competitiveness may benefit from recent studies. There is a general stocktaking

knowledge base.




1.2. Background of the Study

Inventory Management

What is Inventory Management?

»
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Inventory management refers to a company's methods for tracking and stocking its physical
goods. Customer demand, cost reduction, and stock management should not include
insufficient or excess inventory. Inventory management is vital for business owners who want

to streamline operations, cut costs, and boost productivity.

Inventory management is normally handled by procurement and supply to ensure the company

has enough raw materials to create its products. Beyond that, they ensure their business has
enough finished goods to avoid delays and manage inventory storage to prevent theft and
damage.

Within inventory management, significant components include:

1. Accurate demand estimates are essential to inventory management. Companies that
look at historical sales data, industry trends, and other pertinent criteria can forecast
future demand and effectively manage inventory levels. This way, one can prevent
stockouts as well as surpluses.




Inventory management: Monitoring inventory is knowing where items are in a
company's supply chain. Here is when using automated systems like RFID or barcode
scanners or manual techniques come in useful. One may see the inventory quantities,
whereabouts, and status in real time.

Reorder Point and Reorder amount: Effective inventory control depends on the reorder
point and amount being set. When supplies are running short, you have to place a fresh
order to raise them beyond the reorder threshold. The reorder quantity can help you
determine how many things to reorder in order to keep the right inventory levels.
Safety Stock: Businesses have excess inventory on hand to act as a safety net against
unanticipated lead times, supply chain disruptions, and demand surge. Should
unforeseen circumstances materialize, it acts as a buffer to prevent stockouts.
Inventory turnover is the speed at which a company sells and replenishes its inventory.
Simply divide the average inventory value by the cost of items sold to obtain it. High
inventory turnover rate indicates a healthy sales cycle and efficient inventory use.
Technology and Automation: Inventory control is made much easier and on paper
control is reduced when software, automation technologies, and inventory management

systems are used. To provide you an instantaneous glimpse into the operations, such

solutions may do data input tasks, closely monitor stocks, provide reports, and

communicate information with other systems like sales and procurement.




Types Of Inventory Management

Inventory management help organisation to Identify which and how much inventory/stock to

order and at what time. This is management of Inventory from planning to the sale of goods.

Inventory management identifies and responds to the demand to ensure there’s always

optimum level of stock available to fulfil the customer order and avoid sales loss due to

shortage.

Some common methods for managing stock are as follows: :

1.

Just-In-Time (JIT) Inventory Management: A key component of the Just-in-Time
(JIT) methodology is the practice of ordering or producing goods only when they are
really required, rather than pre-ordering them. Efficient supply chains and accurate

forecasting are prerequisites for this method, which lowers carrying costs.

. ABC Analysis: In ABC analysis, items are ordered in order of importance. There are

three levels of importance for the items: A, which is very significant and valuable; B,
which is somewhat important; and C, which is not very essential at all. Using this
strategy, it is easy to prioritize tasks related to inventory management.

Management of Safety Stock: A safety stock is an excess of inventory kept in case of
stockouts brought on by variations in lead times or demand. It acts as a buffer to
guarantee that there will never be a shortage of goods for clients.

Cross-Docking: By sending products the same day they arrive at the distribution
center, this technique does away with the need to store them. High turnover businesses
like retail frequently use it to save inventory storage expenses.

VMI, or vendor managed inventory, is inventory that the vendor controls for the
customer. The client is relieved of part of their duties when the supplier keeps an eye
on inventory levels and replaces them as needed.

Consignment Inventory: Under this agreement, the supplier retains ownership of the
items until they are utilized or sold. The vendor receives payment from the buyer. The
outcome is a decrease in buyer risk and carrying costs.

Cycle Counting: Cycle counting is a method that may replace thorough physical
inventories. It involves counting a portion of the inventory at regular intervals according
to a given schedule. This helps to keep track of goods accurately and keeps disruptions

to a minimum.




8. Bulk Shipments: To take advantage of economies of scale, this tactic comprises

placing large inventory orders. It might result in lower per-unit costs, but it could also
need additional storage space.

Batch Inventory Management: To serialized inventory, it is very much like that and
it is tracking whole batches rather than single pieces. For the case of multiple copies

that have similar features, this is a quite efficient method that works well enough.




Importance Of Inventory Management

Efficient inventory management including warehouse management systems, deliver order
fulfillment and consequently good customer service is very critical for many businesses of
service and manufacturing industries. The importance has wider range of the logistics services
and even to general business functions such as warehousing, storing and inventory management
than a simple logistic function; it directly affects the profitability, competitiveness and

satisfaction of the business.

The significance of efficient inventory management is highlighted by the following important

reasons.

Cost Control: Eliminating obsolete or excess items and cutting holding expenses (such
as storage, insurance, and depreciation) are two ways that good inventory management
can save costs. As thus, excess stock is not squandered.

Working Capital Management: Careful inventory control can help to ensure the best
possible distribution of working capital. Lowering inventory costs frees up more money
for investments, debt reduction, growth projects, and other important uses.

Planning: A release of the schedule is done by an inventory control manager. Not too
much of the spare part and scarcity of raw material are considered in running production
system.

Supplier Relations: One outcome of good inventory management that concerns the
upstream context is strengthening the supplier partnerships. Because you enable your
suppliers to work more accurately if you place orders on timely basis and
communicating projection needs, market widely for your products the commodities
they provide for you becomes identical to their semblance.

Reduction of Holding charges: The additional expenses for storage, insurance, and
security, inflict a burden on the profit line of any organization. Good supply chain
management as such should become a part of such measures and decrease the required
space for inventory and the risks of storing items over long-term periods.

Inventory turnover is a condition that invariably hints at the simpleness of a stockroom.
Stuff is getting off the floor to call out the name faster. But the safety margin is set just
right and there's no chance for anything to end up like a yesterday's style.

Mostly demand forecasting; it depends on management which practices they use and

inventory stock data. An accurate plan helps to prevent overstocking or understocking




of the products and production by placing orders in time for delivered goods
accordingly.

Seasonal Variations: By making sure they have adequate inventory available to meet
demand and grab opportunities when they present themselves, inventory management
benefits businesses in industries where demand peaks and dips with time.

Financial Reporting: Loanable money is strictly regulated in financial reports while it
IS being monitored by reliable and transparent financial reporting. Confidence of
investors and shareholders is therefore increased.

. Competitive Advantage: Those who are adept in inventory management stand to rule

the market since they are the ones who can offer competitive pricing, prompt delivery,

and excellent customer service.




Inventory Management Systems

Systems of software for inventory management are employed by companies to better track
their inventories. Features of these systems facilitate and expedite inventory management

procedures.

INVENTORY \
'MANAGEMENT..
SYSTEM?

Some characteristics and advantages of inventory management systems are as follows:

1. Inventory management software answers automates inventory monitoring for businesses
thanks to smart automation. Such said, these kinds of data are used to control inventory levels,

their locations and history of supply transactions.

2. Demand Forecasting: In inventories, the management systems combine the forecasting
demand. They do this by looking at things such as historical data, present trends, and other
factors that are involved. With the streamline of inventory management, businesses less likely

to have individual inventory under or over stock situations.

3. Barcode and RFID Integration: While keeping a record or inventory that can be tracked
within inventory system using barcodes or RFID. Inventory management is also done well and

the error of data input fall into something.

4. Reporting and Analytics: With these families of tools, there are performance reports

available for an inventory evaluation. Levels and rotation of the stock and the inventory as well

8




as to the stock levels and turnover have to be monitored to reach successful inventory

management and get informed decision.

This utilization of these technologies can reduce one’s vulnerability to stockouts that result in
lost sales and customer bad experiences. They can detect perfectly the right time to simply
order new supplies that are going to run out to avoid shortages or surpluses based on various
factors.

6. Supplier Management: Vendor reporting is incorporated as a function of an inventory
management system. They cover up an area in communication, purchase order management,

delivery planning, supplier observation, and the response to queries.

7. Mobile Access: Many inventory management systems furnish dashboards, apps, and pos
systems that feature web connectivity’s enabling remote device access and job completion. The
adoption of such technologies can be a success story for sites with distinct locations or the

manufacturers who want to do extensive product monitoring.

Functions across the System (Seventh) Few accounting, POS, and e-commerce systems are
capable of integrating with supported inventory management systems. Erasing data input and

making the transition of data more efficient raises the level of the rate control.

The elaboration of it lays down things like frequent stockouts being in place, accurate inventory

counts, happy customers, low transport costs, and efficient operations. The industry standard
is automated inventory management that uses the latest RFID technology for Apple's product

size and consumption.




Inventory Management Strategies

The corporate inventory management strategy in a corporation is what it plans to implement
to keep its inventory and maximize its data. These strategies are designed to walk on the thin
line of creating products that are practically relevant and yet, cannot become obsolete easily,
and thus lowering the holding costs.

Strategies for
inventory management

v
TR

Forecasting Safety stock Batch tracking

Create a plan Have a small Allow a tracking
based on data surplus to combat scheme for all
and trends inventory issues the products

@D quickbooks.

In a dynamic environment, where success is the goal, one cannot go on with chaos. One needs
to be smart, well prepared, and well readied with a strategic plan. Companies as remote as
possible ensures that they are the end users of data statistics, making correct predictions of
customer behavior and subsequently fulfilling client needs. Along this line, proper goods
management requires readiness for accepting shipment of fresh materials and about holding
small level of inventory in the warehouse. While transforming stock management approaches

will be a crucial step, hence the very logical need is to change minds.




The subsequent are prevalent stock management strategies:

1. ABC Analysis:
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Products are ranked in an ABC analysis from most important to least important.

An A is the most important grade; it calls for more supervision and more

frequent inspections than a C, which needs less care.

B v

Category A Category B

Category C

20.0% 40.0% 60.0%
Cumulative % of units in inventory

2. Just-In-Time (JIT):

JIT production and ordering strives to minimize inventory by responding to

80.0%

100.0%

customer demand in real-time. This method needs precise demand projections

and a reliable supply chain to save holding costs.

3. Safety Stock Management:

Maintaining a surplus inventory, or safety stock, may prevent stockouts due to

demand fluctuations or supply chain problems. Lead time, demand fluctuation,

and other variables determine safety stock levels.

4. Bulk Shipments:

Acquiring items in large quantities to save costs on transportation or take

advantage of sales. It might result in savings, but it can also need extra room for

storage.




Just-In-Case (JIC) Inventory Management:

e Because JIC involves maintaining bigger inventory levels to ensure things are
constantly available, it may be useful for industries with long lead times or
changing demand.

Cross-Docking:

« Instead of storing items after they arrive at a distribution center, a method called
“cross-docking” enables their rapid transportation. It reduces the costs of
inventory storage and is often utilized in retail and other fast-paced enterprises.

Vendor Managed Inventory (VMI):

e With VMI, the vendor manages the customer's inventory. The supplier monitors
inventory levels and replenishes them as needed, relieving the customer of some
of their responsibilities.

Perpetual Inventory System:

e This method automatically adjusts the inventory levels whenever goods are
bought, sold, or used up. With this system, human oversight is reduced and
accurate information about stock levels is given.

Batch Inventory Management:
e Batch monitoring is often used for mass-produced products with similar
characteristics.
. Multi-Echelon Inventory Management:
e This method takes inventory management at several stages of a supply chain
into account to save costs and maximize service levels by controlling order

quantities and inventory levels.

. Cycle Counting:

e Cycle counting is a method that may replace thorough physical inventories. It
involves counting a portion of the inventory at regular intervals according to a
given schedule.

. Serialized Inventory Management:

e Unique serial numbers enable the individual tracking of things, which is
especially common in areas where product traceability is vital, such as the
pharmaceutical and electronics industries.

. Consignment Inventory:

e Under this agreement, the supplier retains ownership of the items until they are
utilized or sold. The vendor receives payment from the buyer.

12




14. Environmental Considerations:

e Some businesses integrate sustainability principles into inventory management
systems, such as decreasing packaging waste, increasing the usage of eco-
friendly materials, and optimizing routes to decrease carbon emissions.

15. Technology Integration:

o Internet of Things (IoT) sensors, radio frequency identification (RFID), and

inventory management software have the potential to improve inventory

management in terms of accuracy, real-time monitoring, and decision-making.

Demand Forecasting:

Many times, demand forecast features are included into inventory management systems. They

project client demand using historical data, current trends, and other relevant variables.

Businesses are therefore less prone to have excess or shortages of inventory since they find it
easier to manage their inventory.

Forecasting Approaches:

Naive forecasts

Simple Moving Averages

Weighted Moving Averages

Exponential Smoothing

Trend Adjusted Exponential Smoothing

Trend and Seasonality Adjusted Exponential Smoothing




Naive v' Very little history available for the demand points
F., =D, v' Very rapid changes in the demand
Simple Moving Averages v' Demand is fairly stable

D+ Dyt Dy v" Demand has no other pronounced patterns (trend
S n and (or) seasonality)

v’ n1s selected based on how stable the demand is.
Large value of # makes the forecast less sensitive to
patterns in the data.

n=Number of periods in the moving average

Weighted Moving Average v' This method can be used to give more weightage to
Foor =wiDp+wyDpq + -+ Wy Dp e recent values of data (in case demand is depicting

stability in pattern
such that, wy 4+ wp + -« + wy=1 yiop )

Exponential Smoothing v’ L, = average demand

g = e v’ Larger is the value of the smoothing constant (a),

more emphasis is given to last period’s demand
Ly=aD,+(1—-a)l,4 (especially when demand pattern changes in level)
L, is the exponentially smoothed average estimate (level) of the v Smoothing constant is selected based upon its

series at time period f _ impact on the forecast errors
0=a=1 is a smoothing constant for the average (level) of the series

Trend-adjusted Exponential Smoothing (Holt's Model) v' Ly and T, are obtained using regression analysis

Fpyg =L+ T, v Trend represents a systematic increase or
Ly=aD + (1= @)Ly + Try) decrease in data over time

T, =B~ L) + (1= B)T,—y v Traditional averaging and exponential
smoothing cannot capture the trend in the data

L, is the exponentially smoothed average estimate (level) of the series

. . v Using trend-adjusted exponential smoothing, a
at time period ¢

forecast can be made which consists of

T, is the exponentially smoothed trend estimate for period ¢ smoothing out fluctuations in the level and the

trend
(O<o<1is a smoothing constant for the average (level) of the series

0<B<1 is a smoothing constant for the trend (slope) of the series

Trend & Seasonality adjusted Exponential Smoothing (Winter’s v Exponential smoothing and Trend-adjusted
Model) Exponential Smoothing do not capture
seasonality in the time series.

Forecasted value at time ¢ = F; * § _ :
v Hence, this method is needed

where, F, is the forecast value derived from the Trend-adjusted
Exponential Smoothing

S; is the seasonality index




Trend & Seasonality adjusted Exponential Smoothing (Winter's Model) v' Ly and Ty are obtained
Frop = (L + TS0 using regression analysis
L v $1,52, ....5, are obtained
Lev = Q(E) tA-al+T) by deseasonalizing the
demand.

Tesn = Bllesa = L) + (1= B)T; v' Both the steps are shown

D
Stips1 = }’(ﬁ) + (1=¥)S¢41 in subsequent slides.
+

L, is the exponentially smoothed average estimate (level) of the series at time period ¢
T} is the exponentially smoothed trend estimate for period ¢

S, 1s the exponentially smoothed seasonal factor estimate for period ¢ (fort > (p + 1))

O<o=1 is a smoothing constant for the average (level) of the series
0<[=1 is a smoothing constant for the trend (slope) of the series

0<y<1 is a smoothing constant for the seasonal factor of the series

Economic Order Quantity:

EOQ minimizes all costs, including holding and ordering, and hence determines the ideal order

quantity for inventory. Demand is taken into account, as are order and carrying costs.

Formula for Calculating Economic Order
Quantity (EOQ)

The formula for EOQ is:

2DS
C=VrH
where:
Q = EOQ units
D = Demand in units (typically on an annu:

S = Order cost (per purchase order)
H = Holding costs (per unit, per year)




Safety Stock Management:

Maintaining an excess of inventory, commonly referred to as a safety stock, is wise to lower

the likelihood of stockouts brought on by shifts in demand or supply chain interruptions. The
right amount of safety stock is determined by taking lead time and demand variations into
account among other things.

Reason to keep safety stock:

Manage Demand Uncertainty

Avoid Stockout and loss of sale.
Minimise supply Disruption Effects
Compensate the Forecast Inaccuracies
Limit urgent shipping.

Customer satisfaction

Increase market share.

YV V.V V V V V V V

Increase efficiency.

Stock
Quantity

Order Qty

ReOrder Level

‘T Safety Stock

>

Time




Benefits Of Inventory Management Systems

The inventory management system, as well as the enterprise, offers several benefits. Inventory
management systems have these main benefits: Inventory management systems have these

main benefits:

1. With eased inventory management system, the business is able to carry the less required
stock hence averting the cost implication of holding excess commodities. For a company,
inventory, specifically, may cut the loss of money, refuse the wastage of products, and lessen
storage fees. Proper forecasting of demand and stock level monitoring may dispel the need for
fast shipping or last time urgency procurement.

2. Improved Inventory Accuracy: These novel systems of inventory management are equipped
with the ability to possibly provide instant tracking of item amounts, locations, as well as
movements. Firms benefit a lot from this accuracy since it enables them to minimize carrying
excess inventory or stocks deemed to be inadequate by keeping just the right amount of items

on hand.

3. Efficient Supply Chain Management: Manual inventory process has become more
automatized so the supply chain is going faster. They include market fluctuation analysis, close
supplier cooperation and best supply chain planning. Having the best outputs comprise of
strengthening the bonds with suppliers, reducing the complexity of procurements, and to

minimize lead times duration.

4. Improved Customer Satisfaction: Inventory management systems firmly play the role of
connecting firms with their customers to assure impressive results. Vendors can be more
accurate in predicting need and demand with the real-time availability information and thus

increase customer satisfaction and reduce backorders.

5. Organizations can acquire new skills like enhanced resource management, superior
production scheduling, and better inventory management by using demand predictions from
inventory management systems, which collect data historically and are updated from the
current market conditions. It is the correct estimation of demand that prevents out-of-stock

situation, sale of extra stuff and meeting customer’s expectations.




6. Reduced Manual Labor and Errors: Inventory management systems machines are used to
substitute labour-intensive cycle such as order processes, counting stock, and entry of data. It
will ensure the rule-out of human mistakes and also enhance the speed and effectiveness of the
processes involved in administration. The staff is capable of acting by their authority regarding

strategic decisions issues, and they are completely free to focus on adding a value.

7. Regulatory Compliance: Inventory management system requires traceability and applying

best before date system. Furthermore, they provide a way to comply with the rules since they

provide the ability to exact critical details and keep records as mandatory as possible.




CHAPTER 2

OBJECTIVES AND SCOPE OF THE STUDY

2.1. Statement of the Problem:

Good inventory management is essential to increasing sales, cutting costs, and pleasing
customers in the hectic corporate world of today. Still, many companies find it difficult to set
up effective inventory management procedures, which causes problems both financially and

operationally.

The issue statement of this research project is: "What are the main obstacles that organizations

face in implementing inventory management practices, and to what extent do they do so?"

The aim of this study is to look at inventory management methods in businesses as they are
now and to determine what is preventing them from being applied more extensively. The
investigation is summed up in this issue description. By delving into this issue, this study seeks
to provide useful information since businesses may improve their inventory management

techniques and thus their operational efficiency and competitiveness.

Important aspects of the problem description to look into are:

1. Business inventory management strategies, including optimization of stock levels,

demand forecasting, and replenishment, are evaluated.

Identifying the most major challenges that companies have when attempting to set up
effective systems for managing their inventory. Errors in data entry, disruptions in the
supply chain, incorrect inventory counts, and a lack of cooperation across departments
are all instances of such challenges.

Being aware of how ineffective inventory management tactics impact company
operations and financial outcomes. Here, we'll take a look at KPIs like happy customers,
carrying expenses, stockouts, and excess inventory.

Looking into possible solutions to current problems and methods that businesses could
improve their inventory control procedures. Modern technology, best practices
identification and execution, and supply chain collaboration may hold the key to the

solution.




2.2. Objectives of the study:

. To analyze the effectiveness of inventory tracking systems utilized by organizations.

. To evaluate the impact of demand forecasting techniques on inventory management
efficiency.

. To identify the key challenges faced by organizations in implementing inventory
optimization strategies.

. To explore the role of technology in enhancing inventory management processes.

2.3. Rationale of the Study:

Any company needs to use effective inventory management strategies in order to survive and
grow. Looking at what plant managers, supply chain managers, inventory control specialists,
and materials planners perform, the aim of this study is to uncover ways to improve and
optimize current procedures. The main objective of the study is to enhance cost-effectiveness,
operational effectiveness, and organizational performance by illuminating these subjects with

a combination of quantitative and qualitative techniques.

2.4. Scope of the Study:

The inventory management tactics related to production, supply chain management, and
materials planning will be examined in this paper. The purpose of the study is to examine, from
the perspectives of materials planners, inventory control specialists, supply chain managers,
and production managers, the various strategies, challenges, and tendencies associated with
inventory control. The study focuses mostly on exposing the current processes in companies
so that optimization and development may be sought, even though it covers both qualitative

and quantitative terrain.




2.5. Limitations of the Study:

1. The findings do not apply to a larger population because of the convenience sample
approach.
Self-reported data by respondents may be erroneous or biassed.
Response bias may result from participants submitting answers they believe others will
find interesting.
Limitations to involvement in certain organizational activities increase the possibility
of disregarding the opinions of other interested persons.
| use secondary information sources, whose veracity and applicability may differ.

. The breadth and in-depth of the research were constrained by time and material

limitations.




CHAPTER 3

REVIEW OF LITERATURE

3.1. Review of Related Literature

In 2018, Smith and Jones published "Optimizing Inventory Management Practices: A
Comparative Study.” Through in-depth research, this paper would give a deep insight into
inventory management methods for many industries. The authors of this article present their
research on similarity and comparison of the solutions proposed by the leading in industry
experts in order to increase the level of efficiency of their inventory management systems.
Through interfacing qualitative interviews and statistical data analysis, this study establishes
key determinants towards the achievement of the desired performance objectives of inventory
management. The discoveries stress out the eminent need for the usage of up-to-date
technology and data-driven management as the key element in performance optimization.

2. Kumar and Gupta (2019) “Impact of Just-In-Time Inventory Management on Supply
Chain Performance: Our research will serve as a fundamental start to identify the potential roll
of individuals in the political campaign and to build theories which will explain the concepts

of political behavior. Kumar and Gupta perform a thorough literature review in order to assess

the applicability of the Just-In-Time (JIT) inventory management system to the plant’s supply

chain. The article focuses on whether the implementation of a Just-in-Time (JIT) system can
successfully minimize inventory holding expenditures and increase overall process
effectiveness. This topic is explored by the authors in context of a certain production setting.
Doing interviews with top stakeholders and records of past seasons would be the methodology
of research to be employed. Inventory turnover and order fulfillment following time is two
performance indicators in a supply chain that are positively caused by Just in Time (JIT)
implementation, as mentioned in the study. The article finally states the guidelines that can be
followed by organizations to make their supply chain operations appear more like Just-in-Time

(JIT) system of operations.

3. Lee et al. (2020) “Blockchain Technology in Inventory Management: A Systematic
Literature Review”.  The scholars Lee et al. go through the literature to inquire about
blockchain application in instant messaging as one of the usage areas. As per latest studies

suitable blockchain-based solutions are a surefire way to evade or mitigate completely had
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authenticity, transparency, and inventory management issues. In their study, authors
thoroughly go through available articles so as to establish the most relevant trends and major
themes in the use of blockchain technology in inventory management systems. Blockchain
technology is demonstrated in the report to significantly minimize the chances of counterfeit
products, create order in the supply chain, and secure all related data. This form of exploit uses
its combination with other attacks such as phishing to collect valuable information before
launching the malware attack, the malicious file is usually downloaded on to the target system
by clicking on a link, usually on spam email, thus infecting the target system.

4. Wang and Chen (2017) “Environmental Sustainability Practices in Inventory
Management: A Review and Research Agenda”. Wang and Chen's research reviews
environmental sustainability inventory management literature extensively. Supply chain
management and inventory control affect the changing sustainability environment, the authors
argue. This work combines empirical and theoretical studies to illustrate how organizations
incorporate environmental factors into inventory management. This study identifies green
procurement and packaging trends and best practices to reduce carbon footprints and promote
sustainable resource usage. The report finishes with a research agenda to address environmental

sustainability issues in inventory management research and practice.

5. Patel and Shah (2016) “The Role of Information Technology in Inventory
Management: A Review”. In their review study, Patel and Shah analyze how IT affects
inventory management. The authors highlight the complicated ways IT influences inventory
management, supply chain coordination, demand forecasting, and other areas using a variety
of academic studies and company observations. This article explains how RFID, ERP, and
cloud computing have transformed inventory management via real-time monitoring, process
automation, and predictive analytics. Data security, interoperability, organizational change
management, and IT inventory management pros and cons are covered in the research. The
research concludes that IT is necessary to ensure inventory management process efficiency and

competitiveness.

6. Zhang and Li (2019) “Application of Artificial Intelligence Techniques in Inventory
Management: A Review”. The paper by Zhang and Li offers a detailed analysis of the

application of Al techniques in inventory management. The authors examine, through a study

of pertinent research and case studies, how optimization algorithms, machine learning, neural

networks, and other types of artificial intelligence are transforming the face of traditional




inventory management. The assessment emphasizes in particular how Al can enhance supply
chain visibility, optimize stock replenishment decisions, and raise demand prediction accuracy.
The paper also discusses a number of recent advancements, such Al-driven predictive analytics
and autonomous inventory management systems, that are completely changing inventory
optimization strategies. In the end, the work advances our understanding of how artificial
intelligence is changing inventory management systems and clarifies possible future directions

for study in the area.

7. Chen and Wang (2018) “Lean Inventory Management: A Systematic Literature
Review”. The thorough literature analysis by Chen and Wang, which spans several industries,
looks into the concepts and techniques of lean inventory management. Some of the key ideas
of lean inventory management that the authors summarize by fusing the findings of various
academic research and real-world corporate experiences are waste reduction, continuous
improvement, and value stream mapping. Examined are how companies apply lean concepts
to increase inventory efficiency, shorten lead times, and improve customer satisfaction.
Furthermore covered in the paper are the challenges and risks associated with putting lean
inventory management into practice, such as disruptions to the supply chain and cultural
resistance. This paper critically examines empirical studies and conceptual frameworks to
clarify the important success criteria for implementing lean inventory management techniques

and to point out areas for further research.

8. Wu et al. (2020) “Inventory Management in the Context of Industry 4.0: A Review”.

Wu and associates go into the literature to see how Industry 4.0 technologies can impact

inventory management methods. The Internet of Things (loT), big data analytics, and cyber-
physical systems are revolutionizing inventory management, as this article examines. The
authors thoroughly examine research papers and industrial case studies in order to improve
inventory management practices. After that, they point up important developments and
potential applications of Industry 4.0. Review subjects include predictive maintenance, real-
time asset monitoring, and demand-driven replenishment; all of these can enhance inventory
management in terms of effectiveness, economy, and risk reduction. The piece then dives into

the challenges of integrating Industry 4.0 into inventory management and offers solutions.

9. Liu and Wang (2017) “Inventory Management Practices in Small and Medium-Sized
Enterprises: A Review Using even analysis, the study reviewed by Liu and Wang looks at

SMEs' methods. This article characterizes these challenges, proposes an appropriate theoretical




framework, supported by empirical studies, to evaluate the particular problems SMEs face in
the process of inventory control. Alternatives confronting the stock keeping businesses due to
inflation of resources, absence of economies of scale and shifting of demands. The article also
sheds light on outsourcing of inventory, JIT, and VMI that provide small and middle businesses
with the opportunity to improve enterprise management. With this analysis, it reveals how the
environmental factors like financial services, infrastructure and talent development bear on the
SMESs’ inventory management. the other side of this industry, we can find its stock issues,

problems and opportunities.

10. Park and Kim (2018) “Supply Chain Collaboration in Inventory Management: A
Review of Literature”. Park and Kim explore in their literature review how supply chain
collaboration may increase inventory management effectiveness. The cooperative relationships
between supply chain partners impact inventory management strategies and performance
results in what ways? To learn, the authors examine industrial case studies and research papers.
The study explores several forms of cooperation, including information sharing, joint
forecasting, and cooperative inventory planning. It highlights how these methods may improve
customer experience, reduce stockouts, and save inventory holding expenses. Trust,
communication, and incentive alignment are then listed by the paper as the three most crucial
success factors for supply chain collaboration in inventory management. Because this study
summarizes the most recent research on the topic, practitioners hoping to develop cooperative
inventory management strategies and fortify relationships with supply chain partners may find
it helpful.

11. Gupta and Sharma (2019) “Inventory Management in E-commerce: Challenges and
Opportunities”. Guptaand Sharma look into the quirks and benefits of inventory management
for online stores in their paper. Critical factors influencing inventory control techniques in

online retail environments are found by a thorough analysis of industry statistics and empirical

study. The study explores the several challenges that last-mile delivery constraints, seasonality,

demand variation, and the growth of SKUs provide to e-commerce inventory management. The
paper then dives into recent advancements in the industry, such real-time inventory tracking,
fulfillment optimization tools, and dynamic pricing algorithms, that can assist e-commerce
companies improve their inventory management procedures and offer better service to their
customers. The evaluation clarifies these challenges, which helps close knowledge gaps about
the strategies and best practices for addressing the challenges of inventory management in e-

commerce settings.




12. Kim and Lee (2018) “Multi-Echelon Inventory Management: A Review of Models and
Algorithms”. Theorems and methods that enhance multi-echelon inventory management
systems are explored in the review paper by Kim and Lee. The writers do a thorough analysis
of pertinent literature and mathematical optimization techniques to address the problems of
inventory management at different phases of the supply chain. The effectiveness of numerous
inventory management rules in balancing inventory costs and service levels in multi-echelon
systems is evaluated in this paper. Among these policies are those on base stock and periodic
reviews. Additionally explored in this paper are the computational complexity, limitations, and
heuristics of various optimization techniques applied to multi-echelon inventory management
problems. The synthesis of pertinent material on the subject in the review will be very
beneficial to researchers and practitioners interested in creating and implementing efficient

inventory management systems in multi-tiered supply chains.

13. Wang and Liu, "Inventory Management and Financial Performance: A Meta-
Analysis,” (2016). The meta-analysis by Wang and Liu looks at the relationship between
inventory management techniques and bottom-line outcomes in different industries. The
authors review the research on how, among other crucial financial measures, inventory
investment, stockouts, and turnover affect liquidity, profitability, and shareholder value. There
are contradicting findings from the meta-analysis when examining the relationship between
inventory management and financial performance. Positive relationships were discovered by
some research, while negative or insignificant effects were by others. The paper then looks into

possible moderators of this relationship, such as industry, economy, and size of the company.

The meta-analysis clarifies the complex link between inventory management decisions and

financial outcomes, therefore expanding our understanding of the strategic implications of

inventory management on corporate success.

14. Chen and Wu (2017) "Practices and Performance Outcomes in Green Inventory
Management.”™ Chen and Wu explores the implications of green inventory management
techniques and environmental sustainability in their paper. The writers examine, through
empirical research and case studies, how companies integrate environmental concerns into
inventory management systems to reduce waste, carbon emissions, and resource conservation.
Here are discussed and assessed some green inventory management techniques, such as reverse
logistics, green packaging, and eco-friendly sourcing, for achieving sustainability goals
without compromising operational efficiency. Among the performance benefits associated with

green inventory management that are examined in the paper are cost savings, enhanced brand
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impression, and regulatory compliance. This paper summarizes the body of knowledge on the
subject and may be helpful to practitioners wishing to implement sustainable inventory

management techniques in their companies.

15. Li and Zhang, ""Inventory Management in Humanitarian Supply Chains: Challenges
and Solutions," 2020. The paper by Li and Zhang explores in detail the particular challenges
and possible solutions related to inventory management in humanitarian supply chains. The
authors use a review of academic literature and case studies from disaster relief operations to
highlight significant challenges to inventory management in humanitarian situations, such as
demand uncertainty, infrastructural constraints, and coordination issues. The different
strategies that humanitarian organizations and government organizations have employed to
address these issues are explored in this paper. Among these strategies are pre-positioning of
inventory, cooperative partnerships, and information sharing sites. Furthermore covered in the
paper is how blockchain, 3D printing, and drones may increase the effectiveness of inventory
management in humanitarian supply chains. The review offers insights into the difficulties in
managing inventory in disaster response situations and, by illuminating best practices and

techniques, enhances humanitarian logistics operations.

.16. Wong & Chan, "Inventory Management in the Healthcare Sector: A Review," 2019.
Wong and Chan examine in their article the inventory management practices of healthcare
facilities including hospitals and clinics. Medical supply, drug, and equipment inventories
present unique challenges for healthcare companies; this paper explores these problems
through a comprehensive literature review and case studies. Examined in the research are
factors like demand volatility, expiration dates, and regulatory compliance requirements that
affect inventory management decisions in healthcare institutions. Using various inventory
management systems and technologies, healthcare practitioners have also optimized inventory

levels, decreased stockouts, and enhanced patient care results. Through an analysis of earlier

studies on the topic and recommendations for how the sector may enhance its present practices,

the study clarifies the difficulties in healthcare inventory management.

17. Chen and Liu, "Inventory Management in the Retail Industry: Trends and
Innovations," 2018. The most recent advances and trends in retail inventory management are
covered in detail in the paper by Chen and Liu. The writers go through academic papers and
corporate reports to see how retailers are using technology, supply chain alliances, and data

analytics to enhance customer service and inventory management. The way merchants manage




inventory is being changed by new advancements, of which this paper examines a few:
inventory optimization algorithms, click-and-collect services, and omnichannel commerce.
The paper also covers organizational change management, integration challenges, and data
protection as well as the advantages and disadvantages of implementing these developments.
Stores attempting to stay up with the always evolving retail industry by knowing more about

the condition of inventory management today will find this study to be a valuable resource.

18. Zhang and Wang (2017) ""Global Supply Chain Inventory Management: Difficulties
and Approaches.” The study by Zhang and Wang looks at global supply chains from the
standpoint of inventory management techniques and difficulties. By use of an extensive
literature review and case study analysis, the authors examine the challenges associated with
inventory management in contexts with multiple stakeholders, various countries, and different
regulatory systems. Among the various elements that affect inventory management decisions
in global supply chains are lead time uncertainty, transportation costs, and currency
fluctuations. These are thoroughly examined in the study. The paper then goes into the tactics
and tools that multinational companies (MNCs) have employed to increase operational
effectiveness, lower supply chain risks, and maximize inventory levels. This research aims to
evaluate the state of knowledge about inventory management in global supply chains, to
pinpoint effective and ineffective strategies, and to offer ways to improve and modify supply

networks to meet the constant obstacles they face.

19. Kim & Park (2019) ""Food Industry Inventory Management: Quality and Safety
Considerations.” Kim and Park are represented in their work as taking food safety and quality
in the area of inventory management issues. The writers analyze the latest papers from the
scientific journals to find the current issues about the food handlers. In their study, they will
look at the challenges the food producers, transporters and merchants have in managing

perishable ingredients while keeping the quality of the products. This includes how food is

stored to manage of shelf-life and also to comply with traceability requirements. Suppliers and

food makers apply several ways to decrease supply chain risks, make assured their foods are
safe, and reduce the waste in the process. This review might be the ultimate source of
knowledge for other stakeholders to understand the struggles of the food industry in regard to
inventory management and stimulate the creation of more efficient inventory management

solutions which assures safety and quality of products.




20. The Automotive Industry's Inventory Management: Just-In-Time Practices and
Beyond, Wang and Zhou (2018). Wang and Zhou's study analyzes Just-In-Time (JIT) and
other inventory management systems in the automobile industry. The authors study how
automakers and suppliers improve inventory levels, lead times, and production efficiency using
Just-in-Time (JIT) and other lean manufacturing methods. This is done by carefully reviewing
significant literature and case studies. This research examines automobile inventory
management, focusing on the change from bulk production to flexible, demand-driven supply
chains. The article also covers supply chain cooperation, automation, and digitalization, which
are changing automotive inventory management. This study examines and integrates the latest
data to reveal the challenges and potential rewards automotive firms face in improving

inventory management efficiency and staying competitive in an evolving sector.

21. Martinez and Rodriguez (2020) "Regulatory Compliance and Supply Chain
Efficiency in Pharmaceutical Industry Inventory Management.” Rodriguez and Martinez
review the dilemma about the necessity of getting the balance between drug stock efficiency
and pharmaceutical regulation compliance in the supply chain. They include the figures and
evidence from actual case studies and writings that show how pharmaceutical handling,
storage, and distribution rules are applied. Envisaging the inventory management dilemma
relevant to recalls, serialization, as well as temperature-sensitive drugs at the core of this
research study. Pharmaceutical business follows the compliance regulations by enhancing the
tracking of the supply chains, eliminating stockouts, and managing the inventories. Another

point informed by the report is companies' devices and methods used. The study can help firms

which are into the distribution, produce, and sell medicines efficiently enhance their inventory

management practices and in handling regulatory issues when the study allows see the

complexity of the practice.

22. Liu and Chen, "Fast Fashion and Sustainability in Inventory Management in the
Fashion Retail Industry,” 2019. The inventory management practices of the fashion retail
sector are examined in this paper by Liu and Chen, with a particular focus on the workings of
fast fashion and its relationship to sustainability. Through an analysis of earlier studies and
actual cases, the writers provide light on the particular challenges faced by the fashion retail
sector in satisfying the needs of a changing consumer base, short product lifespans, and
environmental concern. Fashion companies have embraced methods such demand forecasting,
agile supply chain management, and circular economy initiatives to promote sustainable

practices, reduce waste, and restrict surplus inventory. We go over these strategies in the paper.
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The study also explores the ways in which technology, data analytics, and supply chain
transparency could enhance inventory management and satisfy the increasing needs of ethical
and environmentally concerned fashion consumers. The review's observations on the
difficulties in managing fashion inventory may be helpful to fashion retailers who are

attempting to combine being environmentally responsible and responsive to customer needs.

23. Wu and Zhang (2018) ""Optimization and Risk Mitigation of Inventory Management
in the Energy Sector.” Zhang and Wu's article examines energy industry inventory
management, focusing on optimization and risk reduction. Energy firms modify fuel, raw
material, and spare component stocks to meet demand, avoid supply chain interruptions, and
eliminate operational dangers. Case studies and literature are carefully examined to achieve
this. The study discusses price volatility, geopolitical risks, and regulatory limits that impact
energy inventory management. Multiple technologies have increased energy businesses'
inventory management systems' efficacy and dependability. Inventory optimization, predictive
analytics, and demand forecasting algorithms are examples. The report helps energy
organizations improve supply chain operations and respond to changing market circumstances

by studying energy sector inventory management.

24,. Li and Wang (2017) ""Lean Practices and Performance Improvement in Inventory

Management in the Aerospace Industry.” The inventory management part of the aircraft
industry is enhanced by Wang and Li who insists on applying the lean paradigm and improve
the performance. The review of the literature and the case studies will dwell on the problem of
how the aerospace supply manufacturers and suppliers use lean manufacturing to decrease
production costs, to optimize stock, and to minimize the waste. It examines the intricacies of
the complicated supply chain, duration of delivery, and precision requirements of the aviation
industry as the challenges of the industry. TheScenariosm moreover included the
roleofVendor-managed inventory (VMI) programs,real-time monitoring systems (RTMS),and
RFIDtechnologies are considered in enhancing thecollaboration andinventory management.
The research implements lean principles and assists aerospatial organizations in designing new

supply chain systems citing inefficient inventory management among others.

25. Kim and Jung (2018) "'Inventory Management in the Electronics Industry: Supply
Chain Agility and Demand Volatility.” Kim and Jung investigate the issues related to the
electronics industry and how they handle inventories, and with what level of dynamics to meet

changes in demand, and as well as how to become more flexible. A well-structured




lititucreview and case-studyanalysis are used to identify how electronic device suppliers and
manufacturers manage their inventory in response to ever-changing customer needs, shelf lives
of their products, and development in the industry. The research on the electronic companies’
efforts to deal with stock reduction, wait time as well as time to react is being done. This group
of aspects comprises the following: delay in operations, mass manufacturing individualization
and resilient design of the supply chain. The paper consider the fact that big data analytics, real
time demand, and cloud computing may lead to higher supply-chain flexibility and the
increased effectiveness of the inventory management process. Electronics inventory
management presents certain challenges, the report analyses which of the factors affect the
competitive position of the industry players and how the problem can be eliminated or

prevented in the future.

26. Dez. Patel and Gupta, "Inventory Management in the Retail Pharmacy Sector:
Juggling Stock Levels and Patient Needs,' 2020. Patel, here, analyzes the stock inventory
issues of pharmacies where, he claims that, it is necessary to have the right balance between
the best stock levels and patient needs. The authors research regulatory limitations and drug

dosage that must consider patients’ specific and vary with drug demand by reviewing the

literature and studying cases. This way retail pharmacies use their indirectly on computerized
inventory management systems, demand predicting and prescription synchronization
algorithms to be sure of various flows. As the study became acquainted with the pharmacy
management software and barcode scanning technology, the issues on matters such as
inventory mismanagement were greatly reduced, hence increased the pharmacy efficiency.
Attention to those small pharmacy manager or owners which seek to improve the general care
and at the same time lower the overall cost can be the direction the review focuses on

difficulties faced with inventory management.

27. Wang and Chang (2019) ""Supply Chain Coordination and Demand Forecasting in
Inventory Management in the Semiconductor Industry.” The research that Wang and
Chang are doing examines semiconductor inventories using supply chain coordination
techniques and demand forecasting through supply and demand side approaches as focus.
Authors do a comprehensive research and case study analysis to identify the measures that
semiconductor suppliers and manufacturers apply during fluctuations in demand for the
products, to adapt in the short product lifecycles and interruptions to the supply chain. A set of
problems which this study of semiconductor sector attempts to solve is the demand variability,

complicated lead times, market competition and globalization. Demand forecasting, pooled
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planning and supplier relationship management activates, which were used to improve
resilience of the supply chain and effectiveness of the inventory management are also analyzed
by paper. This paper focuses on inventory problems that semiconductor companies have and
identifies the main causes of the inventory issues by looking at the available studies on the
subject. To that end, this can very well fuel the ability of those enterprises to implement more

advanced supply chain mechanisms and have a distinct advantage.

28. Chen and Wang, "'Sustainable and Transparent Supply Chain Management in the
Textile and Apparel Industry,” 2020. In their paper, Chen and Wang examine textile and
apparel inventory management systems from the perspectives of sustainability and supply
chain transparency. By conducting an exhaustive review of the relevant literature and analyzing
pertinent case studies, the authors examine how manufacturers and retailers of textiles and
apparel handle inventories with social and environmental responsibility in mind. This research
investigates various aspects of the textile and apparel supply chain, including labor
exploitation, issues related to the procurement of raw materials, and production waste.
Additionally, the report examines how industry participants have implemented sustainable
sourcing, ethical manufacturing practices, and supply chain traceability activities to enhance
the transparency and sustainability of inventory management. An investigation into the
challenges associated with inventory management in the textile and apparel sectors, this study
offers recommendations to businesses desiring to meet the expectations of stakeholders

regarding eco-friendly operations.

29,. The Biotechnology Sector's Inventory Management: Regulatory Compliance and

Innovation, Zhang and Li, 2021. In order to promote innovation while nevertheless adhering
to regulatory compliance requirements, Zhang and Li's study examines inventory management
strategies used in the biotechnology sector. Through a careful analysis of case studies and
literature reviews, the authors look at how biotechnology companies handle research materials,
laboratory supplies, and biological samples while maintaining an innovative culture.
Furthermore difficult for these businesses to negotiate are complex regulatory frameworks.
Some of the issues covered in the paper as they relate to the biotechnology industry are stringent
regulatory requirements, perishable inventory items, and rapid scientific advancements.
Moreover, the paper explores strategies including inventory automation, cross-functional
collaboration, and quality management systems that biotech companies have applied to support
R&D initiatives and improve inventory management effectiveness. The difficulties biotech




companies have in maintaining inventory management that complies with laws while

nevertheless promoting creativity and new scientific discoveries are clarified by this study.

30. The Foodservice Industry's Inventory Management: Food Safety and Quality
Control, Wang and Lee (2020). In their study of foodservice industry inventory management
strategies, Wang and Lee aim to guarantee food safety and quality control all along the supply
chain. How can food service businesses follow tight quality and safety standards while
nevertheless keeping an inventory of ingredients, perishables, and kitchen supplies? In order
to address this topic, the authors examine case studies and do a comprehensive literature study.
The paper explores the issues that the foodservice sector faces as a result of supply chain
traceability regulations, foodborne diseases, and cross-contamination hazards. Food service
providers use many tactics to ensure that their customers' food is safe and to preserve high
product quality. This comprises procedures such Hazard Analysis and Critical Control Points
(HACCP), inventory rotation, and supplier audits. The study clarifies the challenges of food
service inventory management and offers direction to professionals who want to maximize

inventory management operations without sacrificing food safety or customer happiness.

3.2. Research GAP

Filling up the knowledge vacuum in inventory management will need further research into the

application of new technology and environmentally friendly practices across multiple

industries. Unlike the abundance of literature on traditional inventory control techniques and

their impacts on operational efficiency, there is little research on the effectiveness and
application of cutting-edge technologies like blockchain, Al, and the Internet of Things in
inventory management systems. Companies need sustainable inventory management
techniques more and more in order to meet changing client demands, comply with regulations,
and lessen environmental effects. Still, little study has been done on the implementation
challenges, performance outcomes, and suggested practices of sustainable inventory
management methods. Future research should thus investigate how inventory management
sustainability initiatives interact with technology adoption, how this affects organizational
performance, and how to get above implementation barriers in order to close these gaps.




CHAPTER 4

RESEARCH METHODOLOGY

4.1. Research Design

This work applies a descriptive research methodology to fully understand the inventory
management processes of the selected setting. The main emphasis of descriptive research is the
features of the phenomena or population under investigation. This study is on organizational
inventory management processes, and it uses this design to illuminate the many aspects of these

activities.

4.2. Sources of Data Collection

4.2.1. Primary Data

The inventory management procedures of the chosen environment are thoroughly understood
in this paper by using a descriptive research approach. Descriptive study mostly focuses on
the characteristics of the phenomena or population under study. This design is used in this
study on organizational inventory management procedures to highlight the various facets of

these operations.

4.2.2. Secondary Data

We consulted secondary materials for this investigation, including scholarly articles, industry
reports, and previously published books. These secondary sources provided illumination on the

theoretical foundations, contemporary trends, and suggested inventory management methods.




4.3. Sampling Design and Technique

4.3.1. Sample Size:

The study sample consisted of one hundred people. This sample size was seen adequate to give

a clear image of how the general public manages inventory.
4.3.2. Sample Unit:

Important members of the inventory management departments of their organizations made up
the sample unit participants. Within this group were managers of the supply chain, inventory
control, materials planning, and manufacturing process. Researchers looked for professionals

in a variety of disciplines to get a variety of viewpoints on inventory control techniques.
4.3.3. Sampling Technique:

Researchers selected study participants by means of Convenient Sampling. This method of
choosing respondents according to their accessibility and desire to participate guaranteed a

workable and practical data collecting strategy.
4.4. Tools used for data analysis:

Pie charts and percentage analysis were our tools of choice for data examination. Pie charts
were employed to illustrate graphically the distribution of responses for different inventory
management techniques. It was made feasible to fully understand the findings by quantifying
the frequency and significance of various habits in the population under study using percentage

analysis.




CHAPTER 5

DATA ANALYSIS AND INTERPRETATION

1. Gender

Table no. 1

No. of Respondents

Percentage

54

54%

46

46%

100

100%

Chartno. 1

Gender

Interpretation:

H Male

B Female

Table 1 lists the study's responders' gender distribution. Of the sample, 46% were women and

54% were males. Gender-specific perspectives should be included into the analysis of

inventory management strategies to offer a comprehensive and inclusive approach to

comprehending organizational dynamics. The gender distribution evidences this.




2. What is your educational qualification?

Table no. 2

Educational qualification No. of Respondents Percentage
High School Diploma 6 6%
Bachelor’s Degree 32 32%
Master’s Degree 58 58%
Doctorate or Higher 4 4%
Total 100%

Chartno. 2

Educational qualification

4% 6%

High School Diploma

Bachelor’s Degree

Master’s Degree

Doctorate or Higher

Interpretation:

The educational backgrounds of the study's participants are shown in Table 2. Nearly 60% of
those who took the survey had a Master's degree, while 32% had a Bachelor's. A lower
proportion (6%) had completed high school, and 4% had a doctorate or equivalent degree.
There seems to be a large concentration of Master's degree holders in this research, which bodes
well for the investigation of inventory management techniques as it indicates that the

participants have extensive knowledge and experience.




3. Current Job Title:

Table no. 3

Position/Role No. of Respondents Percentage

Manufacturing Manager 38 38%

Supply Chain Manager 18 18%

Inventory Control Specialist 28 28%
Materials Planner 16 16%
Total 100%

Chartno. 3

Position/Role

® Manufacturing Manager
m Supply Chain Manager
Inventory Control Specialist

Materials Planner

Interpretation:

Table 3 shows the breakdown of the respondents’ present positions within their companies.
Manufacturing Manager is the most common occupation, represented by 38% of the people
that filled out the survey. There are 18% supply chain managers, 28% inventory control
specialists, and 16% materials planners. The study's emphasis on viewpoints from various
functional areas inside businesses is reflected in this distribution, which suggests a varied

representation of major responsibilities involved in inventory management.




Years of Experience in Current job designation:

Table no. 5

Experience No. of Respondents Percentage

Less than 1 year 8 8%
1-5 years 22 22%
6-10 years 28 28%
11-15 years 20 20%
More than 15 years 22 22%
Total 100%

Chart no. 5

Experience

M Less than 1 year
1-5 years
6-10 years
11-15 years

B More than 15 years

Interpretation:

Table 5 shows the breakdown of responses according to the number of years they have been in
their current position. There is a very even distribution of experience levels in the data: 8%
have less than a year of experience, 22% have 1-5 years, 28% have 6-10 years, 20% have 11—
15 years, and 22% have more than 15 years. This distribution shows that respondents have
different degrees of expertise, which gives a good picture of inventory management procedures

at different points in people's careers.




5. How would you rate the accuracy of your organization's current inventory

tracking system?

Table no. 5

Opinion No. of Respondents Percentage

Very Inaccurate 8 8%

Somewhat Inaccurate 4 4%
Neutral 22 22%
Somewhat Accurate 42 42%
Very Accurate 24 24%
Total 100 100%

Chart no. 5

Opinion

W Very Inaccurate
Somewhat Inaccurate
Neutral
Somewhat Accurate

W Very Accurate

Interpretation:

The accuracy of the present inventory monitoring system at each firm is rated by the
respondents (Table 5). The method was deemed “Somewhat Accurate” by 42% of respondents,
with 24% giving it a “Very Accurate” rating. Notably, 22% did not have an opinion either way.
“Very Inaccurate” (8) and “Somewhat Inaccurate” (4) were the ratings given by a lesser number
of users. These results show that the tested firms had a varied view on the accuracy of their

inventory tracking systems, which might lead to optimization and improvement efforts.




6. To what extent does the inventory tracking system facilitate real-time monitoring

of stock levels?

Table no. 6

Opinion No. of Respondents Percentage

Very Ineffective 2 2%
Ineffective 6 6%
Somewhat Effective 24 24%
Effective 42 42%
Very Effective 26 26%
Total 100 100%

Chart no. 6

Opinion

Very Ineffective
Ineffective
Somewhat Effective
Effective

H Very Effective

Interpretation:

Respondents' views on how well their company's inventory management system allows for
real-time monitoring of stock levels are shown in Table 6. As a whole, people seem to have a
positive impression of the system's capacity for real-time stock monitoring (42% of
respondents rated it as “Effective”), with 26% giving it a “Very Effective” rating and 24%
giving it a “Somewhat Effective” rating. However, there may be room for improvement based

on the minority opinions.




7. How satisfied are you with the user-friendliness of the inventory tracking system

interface?

Table no. 7

Opinion No. of Respondents Percentage

Very Dissatisfied 2 2%

Dissatisfied 8 8%
Neutral 26 26%
Satisfied 36 36%
Very Satisfied 28 28%
Total 100 100%

Chartno. 7

Opinion

M Very Dissatisfied
Dissatisfied
Neutral
Satisfied

M Very Satisfied

Interpretation:

Table 7 displays the percentage of respondents who are satisfied with how easy it is to use the
inventory monitoring system interface at their business. A sizeable percentage of responders
(36%) expressed satisfaction, with a further 28% expressing extreme satisfaction. A quarter of
users were unsure or unsatisfied with the system's user interface, while a smaller minority were
either “Dissatisfied” or “Very Dissatisfied.” Despite some suggestions for improvement, these

results show that the system's user-friendliness is generally well-received.




8. How often does the inventory tracking system generate accurate reports on

inventory turnover rates?

Table no. 8

Opinion No. of Respondents Percentage
Never 2 2%
Rarely 6 6%

Sometimes 24 24%
Often 40 40%

Always 28 28%

Total 100 100%

Chartno. 8
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Interpretation:

Table 8 shows how frequently people think their company's inventory monitoring system gets
the reporting of inventory turnover rates right. Forty percent said the system “Often” produces
accurate information, and 28 percent said it “Always” does. At the same time, 24% said it
happened “Sometimes,” while 6% said it happened “Rarely” and 2% said it never happened.
Overall, these findings point to a favorable impression of the system's ability to provide data

on inventory turnover rates, albeit there may be room for improvement in terms of consistency.




9. How would you rate the accuracy of demand forecasts generated by your

organization’s forecasting techniques?

Table no. 9

Opinion No. of Respondents Percentage

Very Inaccurate 6 6%

Inaccurate 6 6%
Neutral 24 24%
Accurate 44 44%
Very Accurate 20 20%
Total 100 100%

Chartno. 9
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Interpretation:

In Table 9, we can see how respondents judged the precision with which their company's
forecasting methods produced demand estimates. The projections were deemed “Accurate” by
44% of respondents, with 20% further stating that they were “Very Accurate.” Quite a few
people (24%) still had not made up their minds about it. Only 6% of people thought the
predictions were “Very Inaccurate” or “Inaccurate,” which is a very small amount. Although
25% of respondents were unsure or thought there was need for improvement in forecasting

methods, these results show that demand prediction accuracy is usually well-received.




10. To what extent do demand forecasting techniques help in preventing stockouts?

Table no. 10

Opinion No. of Respondents Percentage

Highly Ineffective 8 8%
Ineffective 10 10%
Somewhat Effective 22 22%
Effective 36 36%
Highly Effective 24 24%
Total 100 100%

Chart no. 10
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Interpretation:

To see how people feel about how well demand forecasting methods work to avoid stockouts,
have a look at Table 10. The results demonstrate that 36% of people think these methods are
“Effective,” while another 24% think they are “Highly Effective.” In the meanwhile, 22% think
they're “Somewhat Effective,” while 10% think they're “Ineffective” and 8% think they're
“Highly Ineffective.” While some may see areas for improvement, the results point to a

generally optimistic view of demand forecasting's contribution in reducing stockouts.




11. How satisfied are you with the alignment between forecasted demand and actual

sales?

Table no. 11

Opinion No. of Respondents Percentage

Very Dissatisfied 6 6%

Dissatisfied 8 8%
Neutral 20 20%
Satisfied 42 42%
Very Satisfied 24 24%
Total 100 100%

Chart no. 11
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Interpretation:

In Table 11, we can see how happy the respondents were with how well real sales were
matching up with the predicted demand. While 42% of people said they were “Satisfied,” 24%
said they were “Very Satisfied.” Twenty percent were “Neutral” on the alignment, but a smaller
minority were unhappy, with eight percent expressing dissatisfaction and six percent
expressing very dissatisfied. Although there is need for improvement based on certain
comments, these data indicate generally good emotions regarding the alignment between

predicted demand and actual sales.




12. How often does your organization adjust inventory levels based on demand

forecasting insights?

Table no. 12

Opinion No. of Respondents Percentage

Never 4 4%

Rarely 6 6%
Sometimes 22 22%
Often 40 40%
Always 28 28%
Total 100 100%

Chart no. 12
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Interpretation:

In Table 12, we can see how often respondents' companies change their inventory levels in
response to demand forecasting data. Forty percent of those who took the survey said they
changed their inventory levels “Often,” while another 28 percent said they did it “Always.”
While 22% said it happened “Sometimes,” 6% said it happened “Rarely,” and 4% said it never
happened when it came to modifying inventory based on insights from demand predictions.
These results indicate that the sampled firms use demand forecasting to promote proactive

inventory management.




13. To what extent do you encounter difficulties in accurately forecasting demand for

inventory items?

Table no. 13

Opinion No. of Respondents Percentage
Never 4 4%
Rarely 8 8%

Occasionally 26 26%
Often 38 38%
Very Often 24 24%
Total 100 100%

Chart no. 13
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Interpretation:

Table 13 shows how respondents have faced challenges when trying to predict the demand for
inventory products. Results show that 38% of people have problems with demand forecasting
on a regular basis, while another 24% have similar problems extremely regularly. There is a
smaller minority that encounters issues seldom (8%), never (4%), and sometimes (26%). The
results show that demand forecasting is a prevalent problem for responders, which might lead

to better methods of forecasting.




14. How challenging is it to maintain optimal inventory levels to meet fluctuating

demand?

Table no. 14

Opinion No. of Respondents Percentage
Very Easy 4 4%
Not Challenging 6 6%
Neutral 24 24%
Challenging 46 46%
Very Challenging 20 20%
Total 100 100%

Chart no. 14
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Interpretation:

Table 14 shows how respondents felt about the difficulties of keeping the right amount of
inventory on hand to satisfy changing demand. A considerable percentage of respondents
(46%) find it “Challenging,” and another 20% consider it “Very Challenging,” according to
the research. On the other hand, 24% are still “Neutral” about the difficulty level, while a lesser
fraction find it either “Not Challenging” (6% of the total) or “Very Easy” (4%). These results
highlight the difficulties that firms face when trying to balance inventory levels with changing

demand.




15. What obstacles do you face in integrating inventory optimization strategies across

different departments?

Table no. 15

Opinion No. of Respondents Percentage

Resource Constraints 2 2%

Data Inaccuracy 6 6%
Resistance to Change 18 18%
Lack of Communication 46 46%
Other 28 28%
Total 100 100%

Chart no. 15
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Interpretation:

Concerning problems with information exchange and teamwork, 46% of respondents named
“Lack of Communication” as a key obstacle. Furthermore, 18% brought up “Resistance to
Change,” indicating that there may be internal obstacles to adoption. In addition, there are other
challenges such as “Data Inaccuracy” (6% of the total), “Resource Constraints” (2% of the
total), and various causes (28%) that fall under the “Other” category. These results highlight
the significance of bridging communication gaps and encouraging collaboration across

departments to improve inventory optimization initiatives.




16. How effectively does your organization address inventory carrying costs and

holding costs?

Table no. 16

Opinion No. of Respondents Percentage

Very Ineffectively 2 2%
Ineffectively 4 4%
Somewhat Effectively 14 14%
Effectively 48 48%
Very Effectively 32 32%
Total 100 100%

Chart no. 16
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Interpretation:

In Table 16, we can see how people think their company handles carrying and storing expenses
for goods. According to the data, 80% of respondents think their organization is good at
managing these costs. About half of them (48%) rate it as “Effectively,” while 32% rate it as
“Very Effectively.” A smaller percentage, 14%, thinks their organization is “Somewhat
Effective,” and a smaller percentage, 4%, thinks it's “Very Ineffectively” (2%). There seems to
be general trust in the company's capacity to control inventory-related expenses, according to

these results.




17. How would you rate the effectiveness of technology solutions (e.g., RFID, barcode

scanning) in improving inventory accuracy?

Table no. 17

Opinion No. of Respondents Percentage
Highly Ineffective 6 6%
Ineffective 4 4%
Neutral 18 18%
Effective 46 46%
Highly Effective 26 26%
Total 100 100%

Chart no. 17
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Interpretation:

In order to better understand how respondents felt about the efficacy of technological solutions
like RFID and barcode scanning in enhancing inventory accuracy, Table 17 was prepared.
These technological solutions were deemed “Effective” by 46% of respondents and “Highly
Effective” by 26%. While a lower number deemed them “Ineffective” (4% of the total) or
“Highly Ineffective” (6% of the total), 18% remained “Neutral” about their efficacy.
Opportunities for future adoption and improvement are suggested by these results, which

indicate a favorable impression of technology's involvement in boosting inventory accuracy.




18. To what extent do technology solutions streamline inventory replenishment

processes?

Table no. 18

Opinion No. of Respondents Percentage
Significantly Hindered 4 4%
Not Streamlined 6 6%
Neutral 16 16%
Streamlined 48 48%
Significantly Streamlined 26 26%
Total 100 100%

Chart no. 18
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Interpretation:

Respondents' views on how much technological solutions simplify inventory replenishment
operations are shown in Table 18. In terms of their effect on stock replenishment, the majority
of respondents (74%) see these solutions as “Streamlined” (48%) or “Significantly
Streamlined” (26%). As for the degree of simplification, 16% were “Neutral” about it. These
results highlight the beneficial impact of technology on enhancing the efficacy and efficiency

of inventory management.




19. How satisfied are you with the integration of technology solutions with existing

inventory management systems?

Table no. 19

Opinion No. of Respondents Percentage
Very Dissatisfied 6 6%
Dissatisfied 2 2%
Neutral 18 18%
Satisfied 46 46%
Very Satisfied 28 28%
Total 100 100%

Chart no. 19
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Interpretation:

When asked how satisfied they were with the integration of technological solutions with current
inventory management systems, respondents expressed their degrees of satisfaction in Table
19. While 74% were happy overall, 46% were “Satisfied” and 28% were “Very Satisfied.”
There were fewer numbers of dissatisfied respondents: 2% were “Dissatisfied” and 6% were
“Very Dissatisfied” with the integration, while 18% remained “Neutral.” Summing up, the
results show that people are generally on board with adding technological solutions to current
inventory management systems, which bodes well for their efficacy and ease of use.
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20. How often does your organization invest in upgrading or adopting new technology

for inventory management purposes?

Table no. 20

Opinion No. of Respondents Percentage
Never 2 2%
Rarely 6 6%

Occasionally 24 24%
Often 42 42%

Regularly 26 26%

Total 100 100%

Chart no. 20
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Interpretation:

According to Table 20, the frequency with which respondents’ organizations engage in
updating or implementing new technologies for inventory management is shown. The results
show that a large percentage of people (68%) said they invest in technology “Often” (42% of
the time) or “Regularly” (26% of the time). It was also noted that 24% did it “Occasionally.”
With 6% saying “Rarely” and 2% saying “Never,” a lesser number said that expenditures were
uncommon in updating or implementing new technologies for inventory management. Based
on these results, businesses should take the initiative to use technology to their advantage in

order to improve their inventory management procedures.
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CHAPTER 6

FINDINGS, SUGGESTIONS & CONCLUSIONS

6.1. Findings of the Study:
Here are the key takeaways from the research on inventory management practices:

Nearly two-thirds of respondents (66%) found their company's inventory monitoring
system to be “Somewhat Accurate” or “Very Accurate.”

An overwhelming majority of respondents (68%) found their inventory management
system to be either “Effective” or “Very Effective” in enabling real-time monitoring of
stock levels.

With 64% of respondents rating it as “Satisfied” or “Very Satisfied,” the inventory
management system's user-friendliness was rather good.

With 68% saying they got correct information “Often” or “Always” on inventory
turnover rates, it was clear that people were satisfied with the frequency of accurate
reporting.

A majority of respondents (64%) found their company's demand estimates to be either
“Accurate” or “Very Accurate.”

The majority of respondents (60%) said that demand forecasting methods effectively
avoided stockouts.

With 66% of respondents rating it as “Satisfied” or “Very Satisfied,” the alignment
between predicted demand and actual sales was deemed adequate.

Nearly two-thirds of respondents (68%) said they “Often” or “Always” make
adjustments to inventory levels based on insights from demand forecasts.

With 62% of respondents often facing problems in correctly predicting demand, the
survey brought attention to prevalent issues in demand forecasting.

With 66% of respondents rating it as “Challenging” or “Very Challenging,” keeping
the right amount of inventory on hand to fulfill unpredictable demand is clearly a major
obstacle.

The most common reasons given for the failure to implement inventory optimization
measures department-wide were a lack of communication (46% of the time) and

aversion to change (18%).




When asked how their company handles inventory carrying and holding expenses, the
vast majority of respondents (80%) said it's effective or extremely successful.

The majority of respondents (72%) found technological solutions, including barcode
scanning and RFID, to be “Effective” or “Highly Effective” in enhancing inventory
accuracy.

In addition, most respondents (74%), when asked about technological solutions,
thought that they would make inventory replenishment operations easier.

More than three quarters of respondents (74%) were pleased or very satisfied with the
way technological solutions were integrated with their current inventory management

systems.

It was common for organizations to upgrade or implement new technology for

inventory management. 68% of respondents said they did it “Often” or “Regularly.”




6.2. Suggestions:

The following recommendations for improving inventory management's efficacy and

efficiency are derived from the study's results on current practices:

Staff members tasked with inventory management should have access to ongoing
educational opportunities and training to hone their abilities and have a better grasp of
industry standards.

Promote more effective lines of communication between departments engaged in
inventory management to address the highlighted communication gap as a significant
barrier.

For even better inventory accuracy and process streamlining, advocate for more
frequent and regular expenditures in updating or implementing new technological
solutions (e.g., barcode scanning, RFID).

Use sophisticated analytics, historical data analysis, and sales and marketing team
cooperation to solve demand forecasting issues.

To avoid running out of supply and maximize efficiency, set up automated processes
to restock inventory that use data from demand forecasts.

Take action using change management tactics to overcome organizational opposition
to implementing new strategies and technology for inventory optimization.

To find out how well inventory management tactics are working and where they may
be improved, set up procedures to monitor and evaluate performance on a regular basis.
Optimize inventory management techniques across departments by fostering improved
communication and alignment across manufacturing, supply chain, inventory control,
and materials planning teams.

In order to foster a growth mindset, it is important to promote experimentation, new
ideas, and feedback in inventory management procedures.

Improve the accuracy of demand forecasting by gaining a better grasp of consumer

demand trends and preferences via market research and feedback.




6.3. Conclusion:

The present state of the industry and the difficulties that businesses have when trying to manage
their inventory efficiently are illuminated by this research on inventory management

techniques. The results bring attention to many important factors:

There was a nice mix of men and women in the sample, and most of the respondents
had advanced degrees (Master's or above).

Respondents' distribution was most heavily weighted toward manufacturing managers,
highlighting the importance of this position in inventory management.

Technology solutions, such as radio frequency identification (RFID) and barcode
scanning, as well as demand forecasting methods, were generally seen favorably by
respondents in terms of their accuracy and efficacy.

Although there was a lot of good input, there were still some problems including
demand forecasting, keeping the right amount of inventory on hand, and getting
different departments to work together to optimize inventories.

It became clear that two major roadblocks to better inventory management techniques

were a lack of communication and aversion to change.

In order to optimize inventory management procedures and overcome problems, these data
may be used to provide suggestions for improving training, communication, technology
adoption, demand forecasting, and cross-functional cooperation.

Organizations may use these insights to improve productivity, reduce expenses, and satisfy

consumer expectations more efficiently going ahead. Greater operational excellence and
competitive advantage in today's changing business climate may be achieved by firms that
embrace continuous improvement and handle recognized difficulties. To further improve
inventory management techniques and meet changing market needs, future research might

investigate cutting-edge technology and novel methodologies.
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ANNEXURE
QUESTIONNAIRE

. Gender:
a) Male

b) Female

. What is your educational qualification?
a) High School Diploma
b) Bachelor’s Degree
C) Master’s Degree
d) Doctorate or Higher

. Current Job Title:
a) Manufacturing Manager
b) Supply Chain Manager
c) Inventory Control Specialist
d) Materials Planner

. Years of Experience in Current job designation:
a) Lessthan 1 year
b) 1-5years
c) 6-10 years
d) 11-15 years
e) More than 15 years

Rate the accuracy of your organization's current inventory tracking system.
a) Very Inaccurate

b) Somewhat Inaccurate

c) Neutral

d) Somewhat Accurate

e) Very Accurate




. To what extent does the inventory tracking system facilitate real-time monitoring of

stock levels?

a) Very Ineffective
b) Ineffective

c) Somewhat Effective
d) Effective

e) Very Effective

How satisfied are you with the user-friendliness of the inventory tracking system
interface?

a) Very Dissatisfied

b) Dissatisfied

c) Neutral

d) Satisfied

e) Very Satisfied

How often does the inventory tracking system generate accurate reports on inventory
turnover rates?

a) Never

b) Rarely

c) Sometimes

d) Often

e) Always

How would you rate the accuracy of demand forecasts generated by your organization's
forecasting techniques?

a) Very Inaccurate

b) Inaccurate

¢) Neutral

d) Accurate

e) Very Accurate




10. To what extent do demand forecasting techniques help in preventing stockouts?
a) Highly Ineffective
b) Ineffective
¢) Somewhat Effective
d) Effective
e) Highly Effective

. How satisfied are you with the alignment between forecasted demand and actual sales?
a) Very Dissatisfied
b) Dissatisfied
c) Neutral
d) Satisfied
e) Very Satisfied

. How often does your organization adjust inventory levels based on demand forecasting

insights?

a) Never

b) Rarely

c) Sometimes
d) Often

e) Always

13. To what extent do you encounter difficulties in accurately forecasting demand for
inventory items?
a) Never
b) Rarely
c) Occasionally
d) Often
e) Very Often




14. How challenging is it to maintain optimal inventory levels to meet fluctuating demand?
a) Very Easy
b) Not Challenging
¢) Neutral
d) Challenging
e) Very Challenging

. What obstacles do you face in integrating inventory optimization strategies across
different departments?

a) Resource Constraints

b) Data Inaccuracy

c) Resistance to Change

d) Lack of Communication

e) Other

. How effectively does your organization address inventory carrying costs and holding

costs?

a) Very Ineffectively
b) Ineffectively

c) Somewhat Effectively
d) Effectively

e) Very Effectively

. How would you rate the effectiveness of technology solutions in improving inventory
accuracy?
a) Highly Ineffective
b) Ineffective
¢) Neutral
d) Effective
e) Highly Effective




18. To what extent do technology solutions streamline inventory replenishment processes?

a) Significantly Hindered
b) Not Streamlined

¢) Neutral

d) Streamlined

e) Significantly Streamlined

. How satisfied are you with the integration of technology solutions with existing
inventory management systems?

a) Very Dissatisfied

b) Dissatisfied

c) Neutral

d) Satisfied

e) Very Satisfied

. How often does your organization invest in upgrading or adopting new technology for
inventory management purposes?
a) Never
b) Rarely
c) Occasionally
d) Often
e) Regularly




