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Abstract:

In recent years, the majority of companies have faced supply chain disruption which this disruption can influence
daily operations, and financial as well as competitive development. The main explanation for this trend is
organizations did not create dynamic skills or invest in disruption mitigation strategies to make their supply chains
more robust and resilient. Previous research has primarily relied on the factors that contribute to the occurrence of
supply chain disruption. Therefore, considering that making rapid decisions, and taking immediate actions was
important to prepare for future supply chain disruptions. Hence, the purpose of this research is to identify the
challenges faced by the supply chain during disruption and to determine suitable strategies to minimize the supply
chain challenges. This study will employ a qualitative study using face-to-face and online interview methods.
Researcher has collected data from 10 managers or employees who are proficient in supply chain management.
Software “Excel” was used to code and analyze the collected data. The result shows companies face 14 challenges
from 3 sides of supply chain, which is supply side, demand side and logistics side. The study further suggests 5
mitigation strategies to prepare for supply chain disruptions in the future. Finally, in this paper researcher provide
guidelines and strategies for manufacturing companies to reduce the risk of supply chain disruption effectively.

Keywords: Supply chain disruption, Supply chain challenges, Supply chain strategies, Strategies during disruption
1. Introduction

A supply chain is the network of people, companies, resources, activities, and technology involved in the
manufacturing and distribution of a product (Lutkevich, 2020). On the other hand, the supply chain refers to the
core manufacturing enterprise, which starts with raw materials or components and produces intermediate or final
products. Moreover, delivers those products or services to customers through the sales network, linking suppliers,
manufacturers, retailers, and end-users into a unified functional structure (Surbhi, 2018). Besides, the element of
the supply chain begins with receiving an order from the customers and ends with fulfilling the requirement of the
customer. Therefore, product development, marketing, operations, distribution networks, financing, and customer
service are among these functions (Kenton, 2021).

Supply chain management (SCM) is the management of goods, information, and money as they flow from supplier
to manufacturer to wholesaler to retailer to customer (Lutkevich, 2020). Besides, supply chain management is the
management of the flow of products or services and it encompasses all procedures that transform raw materials into
the final item. Thus, it relates to actively streamlining a company's supply-side processes to optimize customer
value and obtain a competitive edge (Fernando, 2022). Besides, SCM is a critical part of all organizations. This is
because supply chain management entails coordinating and integrating these processes both inside and across
businesses, and there are numerous connections in this chain that necessitate ability and knowledge (Kenton, 2021).

1.1 Research Background

Supply chain disruption can be categorized as an unknown risk. Besides, the timing and location are unexpected
under this type of risk (Paul et al., 2021). In recent years, statistics show an increase in the humber of unforeseen
incidents and disasters. For example, Elliott et al. (2019) have recorded and reported such instances at an all-time
high of 76.7% in recent years. These occurrences are called disruptions, and they range from mild to severe (Paviov
et al., 2019). These disruptions will affect the return on sales and profit, stock return, brand reputation, firm
employment, the safety of buyers, and overall supply chain performance (Chowdhury et al., 2019). Although the
majority of firms have a strong awareness of supply chain risk which is around 80% of firms are concerned about
supply chain resilience, but over 60% of firms said they have not yet created and implemented appropriate supply
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chain risk management strategies (Katsaliaki et al., 2022). As a result, risk management is an essential topic in
supply chain management and has been the focus of research via reviews.

According to Yueh et al. (2019), reported the majority of firms will follow the disruption management process
which includes discovery, recovery and redesign when a supply chain disruption happens. Therefore, this disruption
management process is useful and aided by the company's previous risk management approach, which includes risk
identification, assessment, mitigation, and monitoring (Tummala & Schoenherr, 2011). On the other hand, two
useful strategies have been conducted by Messina et al. (2020), which are mitigation strategy and recovery
strategies. A mitigation strategy is a countermeasure that must be prevented to deal with future disruptive events.
While, recovery strategy is the action taken during the disruption for quick recovery.

1.2 Problem Statements

The supply chain disruptions have attracted the attention of academia and industry like the lack of readiness(Chang
& Lin, 2019).According to Mitroff (2014), states that only 5% to 25% of Fortune 500 organizations are equipped to
deal with crises or disruptions. As a consequence, the rest of the companies were lack of ability to deal with crises
or disruptions. Supply chains as the lifeblood of every organization, and it is an ever-important cog in the gears.
However, according to Crane (2022), mention the top supply chain challenges for 2021 were disruptions and
shortages in the supply chain (57%), recruiting and keeping qualified employees (54%), customers wanting faster
response times (51%) and situations of scarcity (48%).

The challenges of the supply chain disruption can be focused on three main perspectives, which are suppliers’
perspective, buyers’ perspective, and logistics’ perspective (Mishra et al., 2021). From the buyers’ perspective,
manufacturing companies are facing limited production and delays in procuring goods and services (Butt, 2020).
However, the supplying firms are facing increased lead times amid environmental disruptions. According to Raj et
al. (2022), supplying firms are facing inconsistency in supply, scarcity of material, and scarcity of labor during the
pandemic. From the logistics perspective, logistics companies are facing delays in delivery, vehicle unavailability
and delay and constraint incapacity. Hence, the purpose of this research is to identify the challenges faced by the
supply chain during disruption

In order to decrease the impact of supply chain disruption, companies have begun to engage in supply chain
disruption management (Dubey et al., 2019). However, some of the firms did not create dynamic skills or invest in
disruption mitigation strategies to make their supply chains more robust and resilient (Parast, 2021). According to
BCI (2020), it is stated that 30% of companies do not investigate the source of supply chain disruptions. Besides,
Tang (2018) states that were two reasons that caused a few companies to choose used insurance to protect their
supply networks. First, due to the major disruption insurance premiums are excessively high and second is although
insurance can help company stay financially viable after a severe disruption, but it cannot prevent a company from
losing clients. As an illustration, Chen & Wang (2021) stated that most of the studies conducted are to determine
the different discovery strategies by using a mathematical model. Thus, this research aimed to identify the strategies
that are suitable for the company to minimize the supply chain challenges.

1.3 Research Questions

Based on the problem statement, the research questions of this research are:
(i) What are the challenges faced by the supply chain during disruption?
(if) What strategies are suitable to minimize the supply chain challenges?

1.4 Research Objectives

Based on the research questions, the objectives of this research are:
(i) To identify the challenges faced by the supply chain during disruption
(if) To determine suitable strategies to minimize the supply chain challenges.

2. Literature Review

The literature review examines the key concepts and approaches used in research, and there are two parts involved
in this literature review. First, began with a discussion of the supply chain challenges during disruption and it will
focus on three main side (supply, demand and logistics sides). Then, will focus on the suitable strategies used to
reduce the risk of supply chain disruption.

2.1 Supply Chain Challenges During Disruption

The management of supply chain has become a huge challenge in the recent competitive business environment due
to a complex international network is the result of increased supply and demand uncertainty, shorter technology and
life cycles of product, market globalization, and increased use of distribution, manufacturing, and logistics partners
(Panday & Biology, 2015). However, it is essential to comprehend this phenomenon since the negative impact may
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worsen as the disturbance spreads. All disruption has varying degrees of impact on supply chain. The varying
degrees is depending on the merit and severity of the disruption, which is either short, medium, or extended periods
of disruption (Y. Li et al., 2021). Simply put, even a minor disruption can spread across whole supply chain and
snowball in magnitude (Scheibe & Blackhurst, 2018).

(a) Supply Side Challenges During Disruption

Supply side disruption or supply-shock is an unplanned incident that disrupts the supply of a product or service,
resulting in an unanticipated price adjustment. Generally, supply disruption will affect in the upstream part of a
company, and it typically begins from an unexpected source (Rolfes, 2016). Therefore, firms could reduce supplier
risk by enhancing supplier product quality and reducing uncertainties (Quigley et al., 2018). In addition, the
financial stability and ability of a supplier will maintain a strong market position. Technically and financially are
the significant determinants to manage supply risk (Wagner & Johnson, 2004).

Table 1 shows the supply side challenges during disruption. There are numerous challenges on supply side which
indicated by previous research.

Table 1: Supply side challenges during disruption

NO | Supply side challenges Sarkeret | Okorieet | Agrawalet | Razdan & | Deloitte,
during disruption: al. (2016) | al. (2020) | al. (2020) Kumar (2020)
(2020)
1 Supplier's operational N
inefficiencies

2 Product quality and quantity N
discrepancies

3 Resorting suboptimal N N
replacements
4 Supply inconsistency \ \
5 Logistics and transportation N
delays
6 Weak coordination betweena | +/
supplier and the firm
7 Material shortage N A N \/
8 Lack of worker N +

Therefore, in this research, the researcher focuses on several challenges such as supply inconsistency, material
shortage and lack of worker.

i.Supply Inconsistency

According to Okorie et al. (2020) stated that supply inconsistency occurs due to the limitation and unpredictability
situation at the merchant's side which linked with the place fluctuations and the number of important commaodities
may lead to an inconsistent supply boundary. For example, during the pandemic, supply-side capacity constraints
and price and quantity volatility are significant disruptors, and these challenges have serious impact on Micro,
Small and Medium Enterprises (Razdan & Kumar, 2020). Furthermore, the supply chain is a network of several
entities. Usually, focal enterprises have dependent on immediate suppliers. Mapping is essential for maintaining
visibility throughout a supply chain network (Sodhi et al., 2021). However, most supply chain networks still lack of
supply chain network mapping. While, lack of visibility across the supply chain will influence the consistency of
supply in supply chain.

ii.Material Shortage

Usually, material shortage in the market will occur due to increase in demand caused by stockpiling and panic
purchasing and coupled with unclear operational continuity at the supplier's end (Raj et al., 2022). For instance, the
global market has become uncertain since the outbreak of the pandemic and the subsequent lockdown of several
nations. The rise in demand for certain essentials as a result of panic buying, combined with the uncertainty of
supply-side operations. It is regarded as a significant risk to the access of critical materials and services during and
the wake of lockdown. (Razdan & Kumar, 2020). Next, scarcity of material brings a ripple effect to some of firm.
Thus, firm decide to resorting suboptimal replacements (Deloitte, 2020). It is important that poor selections and
substitutes may result in suboptimal product quality and may have huge effects on the supply chain, including
rework, extra costs and increase the risk of losing consumers (Raj et al., 2022).

iii. Lack of Worker
According to Agarwal (2022), a shortage of production labour might cause shipping to distribution hubs to be
47



ISSN 2219-1933 (Print), 2219-6021 (Online) ©Center for Promoting Ideas, USA www.ijbssnet.com

delayed, laying the stage for large delays later on. Each uncomplete position has the potential to raise prices and
create uncertainty in the supply chain, potentially causing disruptions that would not have happened if the workers
had been properly staffed and operational.

Therefore, manufacturers and businesses may find it very hard to operate without incurring significant financial
losses as a result of these costly disruptions, since supply chain are very complicated systems that rely on several
parties working together efficiently. When one part of the supply chain fails, the results can be disastrous for
businesses all over the world. For instance, delays in transporting goods from manufacturers to distributors centers
have caused a block in the logistics sector, such as warehouses, causing some shops to run out of inventory (Doyle,
2021).

(b) Demand Side Challenges During Disruption

Demand disruption can define as an occurrence that produces a significant and rapid change in consumer need
patterns that surpasses the supply chain's ability to adapt (Smith, 2021). As a results, when demand exceeds the
maximum of the supply chain, part of the demand will not be supplied, or will not be met in a timely manner. For
instance, disruptions in product delivery to customers due to transportation delays or other logistical inefficiencies,
as well as inconsistent and unpredictable client demand, can call as demand disruption (Katsaliaki et al., 2022).

i. Demand Variation

One of the challenges of demand disruption is demand variations, such as changes in the number of orders, a
shorter life cycle of product, and the launch of new items (Ho et al., 2015). From the supply chain perspective,
demand fluctuation at the final goods level causes the well-known "Bullwhip™ impact upstream. This impact grows
in proportion to the number of echelons between the end consumer and the supplier base. Whiles demand variation
occurs due to irregularity and inconsistency in consumer orders as a result of fluctuations in purchasing behaviour.
For instance, for the recent research show that during Covid-19 outbreak the attitude of panic buying cause
volatility in supply chain demand (Gunesseea&Subramanianb, 2020). The demand and supply are an essential
function in a supply chain. If a firms fail to balance the supply and demand, the demand disruption will occur. As a
results, it will cause prediction error and ineffectiveness coordination in supply chain (Chen et al., 2013).

(c) Logistics Side Challenges During Disruption

According to the Council of Supply Chain Management Professionals (CSCMP), stated logistics management as
“that section of supply chain management that prepares, implements and manage the efficient, effective forward
and reverse flow and storage of products, services, and related information between the point of origin and the
point of consumption in order to meet customers’ requirements”.

Table 2 shows the logistic side challenges during disruption. There are numerous challenges on logistic side which
indicated by previous research.

Table 2: Logistics side challenges during disruption

Logistics side challenge Razdan & | Okorie | Biswas Hippold ( | Gupta et Campbell

NO | s during disruption: Kumar (2 | et al. (2 | & Das | 50500 ° | 51 "(2020) | (2022)
] 020) 020) (2020) '

1 | Delay in the delivery \ V
5 Ie_ack of warehouse spac N N N
3 | Labour scarcity v v
4 :_ast-Mlle Delivery Chal N N

enges

Delays and vehicle una
® | vailability v v
6 | Scarcity of trucker v

Therefore, in this research, the researcherfocuses on several challenges such as delay in the delivery, scarcity of
trucker and last-mile delivery challenges.

i. Delay in The Delivery

Delay in the delivery means import and local transportation restrictions, coupled with certain routes requiring
diversions owing to barred zones (Butt, 2021). According to the Raj et al. (2022) state that majority main issues of
an organization is striking a balance between the time it takes to acquire, manufacture, and distribute goods to
customer and the willingness of customers to wait. In addition, more of the customer are rarely willing to wait for
lengthy periods of time, especially when replacement items are available in the market.Besides, the time takes for
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purchase raw materials is in determination, due to it being dependent on external suppliers and hence beyond the
organization's control. For instance, based on the current research, Hippold (2020) reported Covid-19 endemic has
resulted in limitations on transportation and movement of commodities and supplies, particularly in restricted or
containment zones. As a result, lead times have increased and affecting the delivery timelines of crucial raw
materials and semi-finished items.

ii. Scarcity of Trucker

The recent challenges in supply chain logistics is scarcity of trucker (Campbell, 2022). Freight companies play an
important role in the delivery of products. When only few drivers on the road means only few items moving at any
one period, and without consistent flows to and from warehouses, the entire chain suffers. The duration for the
buyers to place an order and receive the order will become longer. At the same time, products may not arrive on
schedule at retailer's warehouse, so it causes fewer stock able to sell.

iii. Last-Mile Delivery Challenges

After the pandemic, majority companies have responded to consumer demands to reduce physical contact points
and are observed revamping their supply chain. In order to attract more customers, brands are either changing to
fully captive in-house delivery services or collaborating with partners for last-mile delivery (Razdan & Kumar,
2020). However, by using last-mile delivery it means that customers need to pay for expedited deliveries, but most
companies find it difficult to execute in a lossless manner. Besides, the uncertainty in demand makes it increasingly
challenging to make decisions on how much inventory to store, managing temporary workers, and other issues that
contribute to overhead (Ross, 2021). Therefore, inadequate visibility is another challenge of last-mile delivery.
Buyers would like to know exactly where their shipment is (they want to see every step of the last-mile process)
and when it will arrive, all of the aforementioned variables have increased the difficulty of last-mile delivery.

2.3 Strategies to Minimize Supply Chain Disruption

Supply chain disruptions and strategies to mitigation are an urgent concern for today's supply managers (Vanpoucke
& Ellis, 2020). According to the Ivanov et al., (2017), found there are two main strategies can used to deal with the
risk of supply chain disruption, which are proactive and reactive. In addition, flexible supply chain is other
strategies to minimize supply chain disruption (Tang, 2018).

(a) Proactive Strategy

Proactive strategy means take action or preparation before a disruption happen. For instance, create a different
strategy flow for risk management as well as proactive planning of catastrophic risk in the process of proactively
planning. According of the Torabi et al. (2015), provided a bi-objective hybrid two-stage stochastic planning model
to mitigate the impact of supply-side disruptions by using substitute suppliers or building a supplier continuity plan.
An inventory model that improved the inventory plan was developed by considering some factors such as the
inventory, supplier reliability, and the delivery capacity. (Islam et al., 2020). However, these proactive mitigation
strategies are not suitable to solve those unexpected supply chain disruptions as well as develop redundancy or
flexibility to a system can improve its resilience, doing so increases costs (Paul et al., 2019).

(b) Reactive Strategy

Reactive strategy is more effective in enabling the supply chain to return to normal quickly after a system
disruption (Kumar et al., 2016). According to Xia et al., (2004), a two-phase generic production and inventory
disruption strategy was developed. It considered the cost of deviating from regular schedules after recovery and
introduces the concept of an interrupt recovery time window. In order to minimise the expected total cost of
ownership, Hishamuddin et al., (2012) extended the previous strategy and proposed an economic batch model
based on disruption recovery method. The optimum size of manufacturing and the duration for recovery for a
production line was determined. According to Ivanov & Rozhkov (2017), found that the risk of product shortages
has been increase due to the disruption in production capacity. In the supply chain during and after disruption,
coordinated policies were developed to solve this issue.

(c) Flexible Supply Chain

Flexible supply chain can be defined as an organization can easily modify their production levels, raw-material
acquisitions, and optimised their transport capacity. Generally, the common element that cause company fail
flexible in their supply chain is using single-source supply. Although sourcing from a single supplier allows a
company to save money, such as reduce the cost of supply management and reduce unit costs as a result of quantity
discounts. However, it may cause difficulties in handling serious disruptions (Tang, 2018). While, flexible supply
chain can be divided into two types, which are micro flexibility and macro flexibility. Micro flexibility means that
how soon a supply chain can notice and deal to short-term problems. According to Sinha (2015), state that an
organization with a high level of micro flexibility in its supply chain can solve spontaneous or unexpected
challenges or opportunities soon and effectively. Therefore, macro flexibility is a vision of an organization's
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strategies, programs, and policies. An organization with a macro-flexible supply chain system will able to change
current supply chains or create new supply networks to meet changed customer requirements.

3. Research Methodology

This part explains about the research methodology used in the research by showing how the primary data and
secondary data is obtained and analyzed by the researcher. Qualitative and interview method is being selected for
this research. The topics covered in this section includes of the research design, population and sampling, data
collection, research instrument and data analysis method.

3.1 Research Design

The qualitative method is selected to conduct in this research. Qualitative method can be determined as a capable of
examining complicated situations and producing findings while recognizing the role of researcher in 'shaping' the
research findings (Sutrisna, 2015). Besides, qualitative method focused on gathered and analyze words (spoken and
written) and textual data. Therefore, a software such as Excel is used to code and let all analyst for automatically
code transcripts. Once the analysis was completed, put them into a single document to compare the codes.

3.2 Population and Sampling

The population in this research was the managers who are familiar with the supply chain and working in
manufacturing companies. The total respondent interviewed for this research was 10 people.Besides, snowball
sampling method is used in this research. Snowball sampling was a non-probability method for acquiring a sample
that uses participants to recruit additional participants.

3.3 Data Collection

A qualitative research methodology is used in this research for primary source of data collection from 10 different
manufacturing companies. A face- to-face and online interviewedis conducted to discuss with the related
respondents, and this interview is conducted with several open-ended questions related to this researcher. The
respondents provided the data based on their experience and expertise.

3.4 Research instrument

In this research, the interviewedis conducted by using face to face method and digital technology (Google Meet).
Before the interviewed, respondents received an email or WhatsApp regarding the interview questions and research
purpose. During the interviewed, the researcher communicated with the respondents by using three languages,
which are Malay, English or Mandarin. However, it is depended on the respondents. The duration of each interview
is between 20-30 minutes. Besides, all interview is recorded and all the information is writne down.The interviewed
included three sections:

Section A: background or demography of respondent.
Section B: supply chain challenges faced by the companies during disruption.
Section C: strategies to minimize the supply chain challenges.

3. 5 Data Analysis

The various technique of analyzed the qualitative data were performed such as transcribing the audio or video that
recorded during the interview. The step involved data cleaning, categorizing data, recognizing the relationship and
developing categories and lastly developing and propositions. Based on this research, a software “Excel” is used for
coding and let all analyst to automatically code transcripts. Once the analysis was completed, put them into a single
document to compare the codes.

4. Results and Discussion

This research collected the data from 10 different types of manufacturing companies by using face-to-face
interviews and online interviews method. All of the interview questions were answered by 10 respondents, and the
response is analyzed by researcher in order to evaluate whether the objectives of this research have been achieved
or not.

4.1 Background of Respondent

In this research, researcher has selected 10 respondents who are experts in supply chain management from different
types of manufacturing industries. The background of 10 respondents has presented in table 3:
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Table 3: Background characteristics of respondents

Company Position Number o_f years of Types of manufacturing
experience
C1 Director 10 years Rubber Manufacturing
C2 Purchasing Executive 6 years Furniture Manufacturing
C3 General Manager 5 years Food Manufacturing
C4 Director 8 years Glasses Manufacturing
C5 General Manager 15 years Furniture Manufacturing
C6 General Manager 10 years Mask Manufacturing
C7 General Manager 13 years Aluminum Manufacturing
C8 Deputy General Manager 8 years Furniture Manufacturing
C9 CEO 19 years Furniture Manufacturing
Cc10 Senl_or Ma_nager Supply 12 years Glasses Manufacturing
Chain Planning

Table 3 shows the background of the respondents who participated in the research which was conducted through
the face-to-face interview and online interview method. Based on table 3 shows that the researcher collected the
data from 5 types of manufacturing, which are rubber manufacturing (C1), furniture manufacturing (C2, C5, C8
and C9), food manufacturing (C3), glasses manufacturing (C4 and C10) and mask manufacturing (C6). In addition,
every respondent is from a different job position and all respondents have at least 5 years of job experience in their
current position.

4.2 Analysis to Achieve the First Objective

Research objective 1: To identify the challenges faced by the supply chain during disruption.

In this part, the researcher aimed to identify the supply chain challenges that 10 companies confront during supply
chain disruption. The data is collected and analyzed from 3 sides, which are supply side, demand side and logistics
side.

(a) Supply disruption

Supply disruption is a divergence in incoming supply in terms of timing, quality, and quantity that may result in
unfulfilled orders. Generally, supply disruption causes by different types of factors, including limits on the capacity
of manufacturing in the supply market, delivery delays, shortage of supplier involvement or supplier bankruptcy
(Hasan et al., 2022). In table 4 show that the themes are classified in connection to the first research question
supported by evidence from the responses of 10 different manufacturing companies. (Please refer appendix A)

(b) Demand Disruption

Demand disruption occurs from failures emerging from downstream of the supply chain operation. While, demand
disruption might be caused by disruptions in product distribution to customers since transportation restrictions, as
well as the volatility and uncertainty of consumer needs (Hasan et al., 2022). In table 5 show that the themes are
classified in connection to the first research question supported by evidence from the responses of 10
manufacturing companies. (Please refer appendix B)

(c) Logistics Disruption

Logistics disruption refers to the disruption or fully breakdown of supply chain operations and flows at one or more
levels, such as physical, financial and cybernetic. In table 6 show that the themes are classified in connection to the
first research question supported by evidence from the responses of 10 manufacturing companies. (Please refer
appendix C)

4.3 Analysis to Achieve the Second Objective

Research objective 2: To determine suitable strategies to minimize the supply chain challenges.

Supply chain disruption management is a significant set of procedures and methods that organizations use to reduce
the impacts of supply chain disruption. Organizations will require more flexible and agile supply chains that can
manage disturbance in the future, and what organization do to manage and prevent supply chain disruption is
planning for disruption and ensuring that the company continues to provide and sell products (Lau, 2022). In table
7 show that the themes are classified in connection to the second research question supported by evidence from the
responses of 10 manufacturing companies. (Please refer appendix D)
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4.4 Discussions

(a) Supply Side Challenges
i. Increase in Price of Raw Material

This research found that increasing the price of raw materials was the most prominent supply side challenge.
Besides, researcher concluded that this challenge causes by several factors including many raw resources being in
relatively short supply. Additionally, C3 unveiled stories about the price of material increase is due to the Russo-
Ukrainian War. After Russia’s Ukraine attack cause their cost of raw material (flour) continuously rising.

This is because, Russia and Ukraine typically provide one-third of the world's wheat supplies, but the continuous
invasion has shut off their shipments (Terazono, 2022). However, according to Polski (2021), stated rising demand
in Asia and Europe is the primary factor pushing higher raw material prices, since the output of China's industrial
has reached full capacity, raw material consumption has risen dramatically.

ii. Raw Material Delay

In this research, raw material delay emerged as the second most prominent supply side challenge. Research found
that delays in raw material flows are common when a supplier is unable to adapt to changes in demand due to
excessive utilization or another element of inflexibility. For example, C6 state that sharply growing demand for
mask during the pandemic causes high competition for raw material. The significant increase in demand for raw
materials led to a shortage in the market, and the factories producing raw materials have also still not reached full
capacity. As a result, the raw material will delay (Noyan, 2022). Moreover, discussion with 2 respondents
highlighted that inclement weather or rainy season will cause the raw material delay, since ships unable to sail in
the sea during heavy weather, as a consequence, during the monsoon season delays are usual (Rahman et al., 2017).

iii. Material Shortage

Material shortage was the third most prominent supply side challenge in this research. As is evident, the worldwide
lack of physical resources (raw materials) has caused supply bottlenecks in all sectors. While, interview with 6
respondents of this research stated there are 2 reasons causes for this, which are growing demand due to the
pandemic and continuing decrease the manufacturing capacities of raw material suppliers. According to Brunelli
(2021), highlight that material shortages can result from internal and external issues. Internal issues occur within an
organization, such as challenges with the manufacturing processes or faulty buyer-side planning. Besides, external
issues occur with the supply chain partners, such as capacity issues or excessive wait times. Material shortages
might also be caused by external reasons outside the control of the company and its partners, such as geopolitical
unrest and unforeseen demand rises.

iv. Quality of Raw Material Reduce

The fourth most significant supply side challenge identified in this research was the quality of raw material
reduction. Researcher concluded that the availability of raw materials is one of the most important production
elements affected by supply chain disruption. Supply chain disruption has affected the continuity of operations for
both suppliers and vendors. In this situation, suboptimal vendors and product replacements are often considered in
order to reduce sourcing risks (Deloitte, 2020). This was confirmed by C1, C2 and C6, which stated that due to the
limited supply from the original supplier caused them to change or find more suppliers to maintain their operation
business. However, selecting unsatisfactory alternatives and replacements may result in poor product quality and
have long-term negative effects on the supply chain, involving rework and extra expenses (Razdan & Kumar, 2020).

v. Shortage of Labour

According to this research, shortage of labour was the fifth most prominent supply side challenge. Besides,
researcher realized most manufacturing fields may not appear to be directly linked to supply chain disruptions, but
they have experienced significant changes. Further discussion with C7 said that continuity supply chain disruptions
have resulted in rising demand in some sectors, and some companies rushed to satisfy their customers’ demand,
production restarted and working conditions grew extremely demanding. Hence, these additional pressures lead
numerous employees to quit. Challenges of labour shortage are critical due to it being a cycle of challenges. For
instance, more employees leave due to increased stress, the remaining employees must do more to compensate for
decreased productivity. This added to the stress of workforce, and aggravating the labour situation (Agarwal, 2022).

(b) Demand Side Challenges
i. Demand Variation

Demand variation can be considered as the first greatest demand side challenge in this research. Therefore,
researcher found that this challenge is the most difficult issues for successful supply chain management at all
maturity levels. There are four key sources of demand variation, which are volatility, uncertainty, complexity, and
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ambiguity (Henderson, 2021). For example, when there are large swings in inventory due to panic purchasing
behaviour, the effect of the unexpected demand grows as it moves upstream in the supply chain. Empty shop
shelves encourage even more panic purchasing, retailers lose potential revenue, distributors struggle to figure out
who should get what of a given product, and manufacturers are overwhelmed by these abrupt, unexpected demand
increases (Smith, 2021)

ii. Sharp fall in demand

While, amongst the 4 challenges, sharp fall in demand was this research's second greatest demand side challenge.
Besides, this research discovered supply chain disruption causes fundamental changing customer behaviour, supply
chains, and market access are throwing organizations off balance.

It means that limits the ability of customers or desire to buy products and services at predetermined prices (Brinca&
Duarte, 2020). This was confirmed by C2, C5, C8 and C9, which argued that the pandemic causes a huge problem
in the supply chain of the furniture industry, such as raw material prices rose due to shortages of transportation and
manpower. Besides, pandemic has caused some ports to be closed for a period of time due to the epidemic policy,
which will exacerbate the problem of supply chain disruption and thus affect the demand.

iii. Demand Surges

The third greatest demand side challenge for this research was demand surges. Based on this research, the
researcher concluded that demand surge can be divided into 2 types: predicted or unpredicted. Generally, some
predicted spikes in demand are due to season changes (Oliva, 2020). However, events such as the pandemic can
cause demand surges on completely unpredictable in supply chains (Montgomery, 2020). Based on the C3 and C6
stated that organizations have begun to face unexpectedly high demand for essential products (food and medical
mask) during the pandemic. This is because in the beginning phases of the outbreak, stockpiling behaviour
increases direct demand in the retail sector. This causes a significant challenge for the supply chain sector and
suppliers are finding it difficult to meet such high demand.

iv. Cancel Order

Out of these 4 challenges, cancel order was the last demand side challenge in this research. Discussions with C5,
C7 and C10 unveiled that product is taking too long to produce and deliver to customers due to a shortage of
material and strict restrictions during supply chain disruption. As a result, in causes some of the customers cancel
orders. According to Turner (2021), highlights that in times of scarcity the majority of buyers are ready to agree on
a sacrifice in product quality or kind. organizations should clarify the problem, such as providing a lower-quality or
similar material to manufacturing clients while describing how to process these various goods. Besides, if supply is
completely unavailable, establishing a short-term connection with a competitor is one alternative.

(c) Logistics Side Challenges
i. Fee Shipping Increase

At the beginning of the supply chain disruption has increased shipping costs globally, hence fee shipping increase
found to be most prominent logistics side challenge in this research. According to several respondents mention that
another reason affecting the shipping cost increase is the Suez Canal Accident. In March 2021, the shipping a vessel
“Ever Given” got stuck in the Suez Canal and blocked the whole river for around a week, and this accident let the
freight rate to shoot up even more. Although this accident has been solved, but this accident caused delays for ships
that were on their way to their destinations, and further delays caused by this accident such as these put additional
pressure on freight costs (Markuse, 2022).

ii. Container Shortage

Container shortage consider as second prominent logistics side challenge in this research. According to the finding
of this research, researcher concluded there are a lot of reasons why the supply chain experiencing a container
shortage. As highlighted by C7, C8 and C9, this situation is due to numerous existing containers are stranded at
ports, storage facilities, and vessels across the world. Besides, the other 3 respondents argued that the scarcity of
shipping containers is caused by Port congestion and increased demand. This is because, many containers usually
used to export manufactured products stopped moving shortly after the WHO designated COVID-19 as a pandemic
and manufacturers shut down factories in response. Simultaneously, in reaction to decreased demand and the
manufacturing slow-down, ocean freight carriers cut the number of boats at sea andthis action empty containers
held at ports were no longer picked up (Newton, 2022).

iii. Extend Delivery Time

Extend delivery time was the third prominent logistics side challenge of this research. Moreover, researcher found
that majority of buyers are rarely willing to wait for a long time, especially when alternative items are accessible on
the market. During the pandemic has resulted in limitations on the transportation and movement of products and
materials, particularly in restricted or containment regions. As a result, lead times have increased, affecting the
delivery schedules of essential raw materials and semi-finished products (Hippold, 2020). For example, C1 stated
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that their shipment has grown an average of 14 days. Extending the delivery of raw materials and semi-finished
products will have a cascading impact on the processing and shipment of products to the final customers, and it
causes barriers to the supply chain’s regular operation.

iv. Lead Time Uncertainty

According to this research, lead time uncertainty was emerged as the fourth most prominent logistics side challenge.
As highlight by Li et al. (2019), lead time uncertainty can cause an increase in inventory costs and inconsistent
service levels, which have a direct impact on the supply chain's overall operating performance. Interview with 4
respondents revealed that supply chain disruption has affected lead time to a great extent.

For example, shortage and delay of raw material is one of the most important factors that lead the lead time
uncertainty (indicated by C2). This is because, shortage and delay in raw material will limiting the fulfilment of a
customer’s purchase or the assembling of a product. While, based on C3 and C8 said that insufficient pallets on
which to load and ship their products will be the other big challenge for manufacturers to ship products on
schedules and meet demands of their customers.

v. Shortage of Pallet

Shortage of pallet was the last prominent logistics challenge identified in this research. Based on the research
researcher found that one of the benefits of palletization is more efficient loading and unloading of items. Further,
Leblang (2022) indicated pallets allow operators (or automated loading docks) to enter and remove the freight from
vehicles more quickly, since it the handling equipment may stack the items, and minimizing the number of moves.
After the pandemic outbreak, supply chain concerns reduced pallet availability, especially a rapid rebound in freight
volume caused various sizes of pallets hard to find. Besides, a detailed discuss with C3 and C10 revealed that pallet
shortages are worsening the supply chain issue, and this issue has seen limited improvement until 2022(Phillips,
2022).

(d) Mitigation Strategies
i. Diversified Supplier

Many respondents narrated that during the supply chain disruption, they found it challenging to secure raw
materials from overseas partners, resulting in major supply chain delays, and it is critical to a manufacturer. The
suggestion strategy provided by those respondents is to diversify suppliers (indicated by all respondents, except C5
and C10). According to Powell (2021) said supplier diversity programs are an excellent approach to improving a
community's economy. Encouraging an organization to bring in additional suppliers increases the variety of
products and services that may be supplied (Montilla, 2022). Researcher found this strategy causes a chain reaction
in which market competitiveness grows, raising the quality of these products and services while keeping costs low.

ii. Find a New Logistics Partner

Based on the finding of this research, researcher found that it is important to find a professional logistics partner,
since they can assist an organization when a supply chain disruption occurs. For example, third-party logistics (3PL)
partners can help organizations in mitigating certain areas of the supply chain and maintain track of different
components of the organization as needed (Chase, 2022). Manufacturers may use 3PL providers' experience,
equipment, and industry knowledge to solve business challenges with novel strategies. This is because 3PL have a
variety of consumer experiences, and they have prior knowledge of useful tactics that can be implemented during a
disruption (Welling, 2021).

iii. Diversified Customer Base

Based on this research, researcher concluded when an organization depends on a single large customer for the
majority of its revenue, its future is inherently linked to the customer. Depending on a single large customer cause
the organization to limit control over the future of the firm and limits ability to prepare defensive business
operations (mentioned by C1, C8 and C9). If the customer suffers a delay, disaster, or bankruptcy, the businesses
that rely on the client would suffer similarly since they will not have been given the opportunity to take remedial
steps (Stabler, 2018). According to Neha (2020) said diversified customer base reduces risk and provides stability,
as well as enhanced financial security. It also allows organizations to work on a variety of projects with a diverse
group of people.

iv. Inventory Management

According to the finding of this research, researcher discovered that keeping additional quantities of items, whether
completed goods, parts and components, or raw materials, will help an organization survive during supply chain
disruptions. According to Lau (2022) mention that planning what raw materials need to stockpile and how much
you need to stock is a helpful contingency plan, since the organization can plan out what is needed when any part of
the supply chain flow is disrupted. Discussion with several respondents argued that in order to avoid supply chain
disruptions, majority organization decide to change from “just-in-time” to a “just-in-case” (JIC) inventory strategy.
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It means that storage facilities are reconsidering the safety stock levels and stocking up on more products than usual.
Keeping extra inventory in strategic locations reduces the risk to supply chain (Dube, 2022).

v. Supply Chain Visibility

Supply chain visibility can be defined as the capacity to follow distinct product transit, providing a clear
perspective of inventory and operations (Robinson, 2017). A control tower with end-to-end visibility allows
organizations to keep expenses under control while also planning for emergencies. Besides, partners can interact
with one another to leverage combined resources in order to achieve the pursuit of common objectives with
increased transparency between different level of the supply chain operation (Verwijmeren, 2022).

Supply chain visibility involve increasing the network through multi-sourcing, which lower the probability of
supply scarcity. Improved cross-party communication can also help with exception management or replying to a
customer's status question (indicated by C5 and C10).

5. Conclusion

In conclusion, this research was focused on identifying the challenges faced by the supply chain during disruption.
Besides, to determine suitable strategies to minimize the supply chain challenges. At the end of this research, all
data has been collected on time and meets both objectives of this research. In summary, the identification of supply
chain challenges during disruption was important since supply chain disruption will cause a lot of negative ripple
effects. Next, some respondents stated that supply chain disruption had a negative impact on their company's
continuity planning. Researchers suggests that future studies should focus on determining how supply chain
disruption affects business continuity.
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Appendix A (Summary of the theme of supply side challenges)

Table 4: Summary of the theme of supply side challenges

Supply side Theme Evidence from Companies (C)
challenges
1. Raw material delay ~ Season C5: Inclement weather season will cause the raw

material delay, due to ships unable to sail in the sea
during heavy weather

C9: Rainy season will cause the raw material delay,
due to the labour of suppliers unable to carry out their
daily work

High competition C6: Sharply growing demand for mask during the

of raw material pandemic causes high competition for raw material.
The significant increase in demand for raw materials
led to a shortage in the market, and the factories
producing raw materials have also still not reached full
capacity. As a result, the raw material will delay.

C7: |Insufficient raw materials will occur when
increasing the competition for raw materials, and
indirectly influence raw material delay.

Tight restrictions  C1: Because of the lockdown, the majority of suppliers
had to close their operations and were unable to deliver
the necessary materials, especially to the China
suppliers

C4: Because of the SOP of the pandemic, there has
been a general lack of labour throughout the supply
chain. This causes longer material unloading and
distribution

2. Increase in price of Russo-Ukrainian C1: Fuel costs have increased due to unprovoked
raw material war of Russia and unjustifiable aggression against Ukraine.
Eventually lead to a substantial increase in the material

C3: Russia and Ukraine typically provide one-third of
the world's flour supplies, but the continuous invasion
has shut off their shipments, and causes rising in price
of raw material.

C7: Uncertainty affected markets with respect to
metals produced in Russia and essential to the supply
chains of contemporary manufacturing companies.

Unpredicted C4: The economy recovered, there has been an

demand increase in demand for products, and there is a
mismatch in supply, leading to a supply bottleneck and
pushing up prices, resulting in higher inflation.

C6: With high worldwide market demand, many raw
materials are in limited supply.

Increase in C8: Lack of containers on the market, which have

shipping price ended up in different regions and ports throughout the
world due to the disruption of trade lines. Eventually
transportation costs have risen dramatically.
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3. Quality of raw Limited supply

material reduce

4. Shortage of labour

5. Material shortage

Long period of

supply
disruptions

Limited
availability

chain

C10: The rising cost of transporting goods around the
world might result in a price of raw materials

C1: Limited supply from the foreign suppliers caused
them to change or find more local suppliers to maintain
their business operation, but there will increase the risk
of quality issues.

C2: Limited supply forced them to adapt their supplier
base, and one of the common challenges is the new
suppliers are losing control over the quality of their
products.

C6: Limited supply on foreign and local suppliers
cause companies should find the outsource but
uncertain quality of raw material will increase the risk
of rework and extra cost.

C2: Some employees will transition to other sectors
during a long period of supply chain disruption

C4: Labour-market shifts are becoming more evident,
with many employees willingly leaving jobs just as
demand for employees grows as economies recover
after long term of disruption.

C7: Continuity supply chain disruptions have resulted
in rising demand in some sectors, and some companies
rushed to satisfy their customers’ demand, production
restarted and working conditions grew extremely
demanding

C6: Because of the lockdown policy, suppliers have
been forced to close manufacturing, resulting in a
decrease in raw material availability.

C3: One of the challenges faces by food industry is the
limited in packing materials, and that may cause a
delay in delivering the goods to store shelves.

C5: Growing demand due to the pandemic and
continuing decrease the manufacturing capacities of
raw material suppliers. Eventually lead to limit
availability of material.

C7: A magnesium shortage might limit the availability
of aluminium production.

C8: The rising demand for wood during the pandemic
causes limited availability of wood.

C9: The pandemic caused a labour shortage in several
industries, involve the forest products sector, resulting
in a reduced availability of wood products.
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Appendix B (Summary theme of demand side challenges)
Table 5: Summary theme of demand side challenges

Demand side Theme Evidence from Companies (C)

challenges

1. Demand variations Changing in  C1: Pandemic result in a shift in the buying behaviour of
buying habits customers, causing large changes in demand.

C3: The threat of stock outsand supply chain
disruptions caused by the pandemic will further increase
customers' impulsive purchases.

C4: Due to financial loss, many people are changing
their consumption habits, such as compare price.

C6: Panic buying has led to demand fluctuation at the
beginning of pandemic.

C7: Many people are unemployed during pandemic
leading to no extravagances and drop in non-essential
product consumption.

C9: Changing in purchase behaviour cause disruptions
or uncertainty in demand.

C10: As situation factors affect changes in purchasing
behaviour, demand changes continuously.

2. Sharp fall in demand  Economic shocks C2: The economic effect of the epidemic will reduce
demand and disrupt supply.
C4: An economic shock may lead to high
unemployment during supply chain disruption, and it
will cause a huge drop in demand for non-essential.

C5: The impact of the pandemic has increased inflation
in the United States, and indirectly reduce a large
amount of furniture demand.

C8: Majority of furniture manufacturers have 80%-90%
export to the United States, while when occurred
inflation in US caused demand has dropped sharply.

C9: Price of material will increase during supply chain
disruption, and it will lead the cost of product increase
and reduce the demand of customers.

3. Demand surges Essential product C1: Sales peaked as baby products were an impending
crisis.
C3: In the beginning phases of the outbreak, stockpiling
behaviour increases direct demand in the essential
product (food).

C6: Pandemic has resulted in a significant scarcity of
face masks, which is mostly explained by an increase in
demand.

4. Cancel order Behaviour change C5: During pandemic product cannot be export to
overseas due to some of the restrictions, it causes
cancelling order and switching to new vendors.

C7: Product postpone export to overseas due strict
restrictions; it impacts the relationship between vendors
and customers and cause cancelling order.

C10: Product is taking too long to be delivered and
replaceable products in the market lead to customers
cancelling their order.
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Appendix C (Summary theme of logistics side challenges)
Table 6: Summary theme of logistics side challenges

Logistics side Theme Evidence from Companies (C)

challenges

1. Extend delivery time  Large volume C1: Huge volume shipments during supply chain
shipments disruption cause their shipment has grown an average of

Extreme weather

2. Fee shipping increase Insufficiency
shipping capacity

Suez
Accident

3. Container shortage Quantity
available
containers

decreased.

Canal

of

has

14 days.

C4: A sudden or unexpected surge in shipment delivery
volumes during the pandemic will result in an increase
in delivery time.

C2: When a ship waits at a port unable to function due to
weather, the entire logistical chain suffers as a result,
include delivery time.

C5: The common issue cause delay in delivery time is
extreme weather, since ships unable to sail in the sea
during heavy weather

C9: The rainy season will cause longer delivery time,
due to longer unloading time.

C1: Every company rushed to move the goods, which
poses a huge challenge to transportation capacity and
affect to freight rate.

C6: The rise in demand for essential products was more
than predicted and was not met by an adequate amount
of shipping capacity, eventually effect on shipping cost.

C7: Congestion at the port and a shortage of container
equipment affected the shipping cost and capacity

C3: The shipping a vessel “Ever Given” got stuck in the
Suez Canal and blocked the whole river for around a
week, and this accident let the freight rate to shoot up
even more.

C4: The Suez Canal accident caused delays for ships
that were on their way to their destinations, and further
delays caused by this accident such as these put
additional pressure on freight costs.

C10: The Ever Given mega-ship halted traffic in the
Suez Canal for over a week in March 2021,
which caused a significant increase in container spot
freight costs.

C3: When the outbreak struck, the routine movement of
containers throughout the world was abruptly disrupted.
Thus, reducing the number of containers available

C6: Despite the fact that there are millions of containers
globally, the disruption caused shortages in the available
container at the port.

C10: The number of available containers is limited,
since the supply of new containers is grossly low.

63



ISSN 2219-1933 (Print), 2219-6021 (Online) ©Center for Promoting Ideas, USA www.ijbssnet.com

Port congestion C7: The scarcity of shipping containers is caused by Port
congestion and increased demand.

C9: Port congestion causes the unloading of cargo on
board will be delayed, which also indirectly affects the
number of containers available.

C8: This situation is due to numerous existing containers
are stranded at ports, storage facilities, and vessels
across the world.

4. Shortage of pallet Shiftsindemand C3: The manufacturer's output is limited due to
ongoing demand, as well as material and labour
constraints, forcing the price of pallets to increase.

C10: The issue of shortage of pallets has occurred as a
result of timber scarcity, increased costs, combined with
an increase in demand.

5. Lead time Shortage of C2: Shortage and delay of raw material is one of the
uncertainty physical most important factors that causes the lead time
resources uncertainty.

C3: Insufficient pallets on which to load and ship their
products will be a big challenge for manufacturers to
ship products on schedules and meet the demands of
their customers.

C8: Shortage and delay in material supply
are considered to be one of the most critical reasons
contributing to worldwide delays in lead time.

Appendix D (Summary theme of mitigation strategies)
Table 7: Summary theme of mitigation strategies

Strategies to minimize Theme Evidence from Companies (C)
the supply chain
challenges

1. Diversified supplier ~ Backup suppliers  C1: Having a varied supply base and backup vendors is
an important part to prevent of supply chain disruption.

C2: Backup suppliers is a good strategy to have simple
access to a number of vendors, when something goes
wrong with your main vendor.

C3: Standby more suppliers help companies establish
more strategic partnerships with suppliers and gives
benefits in numerous areas and cost reductions.

C4: Organization should try to find and backup suppliers
form local and foreign area.

C6: Finding suppliers with supplies in several regions
and a varied supply base can help to offset the impact of
supply chain disruptions.

C7: Backup alternative suppliers are the best business
strategies to manage disturbance in the future, it same
like don't put your eggs into one basket.

C8: Supplier diversity and backup helps to increase
competition, especially during supply chain disruption.
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2. Find a new logistics Partnership

partner

3. Diversified
base

4,
management

5. Supply
visibility

customer Marketing
strategy

Inventory Build
inventory

chain  Transparency

up

C9: Diversified supply base and backup vendors is a
key factors of supply chain resiliency

C1: Proper logistics partner provide organization greater
flexibility in product delivery.

C2: Partnering with a reliable logistics partner can keep
the organization supported throughout supply chain
disruptions.

C4: Partner with a third-party logistics services provider
to discover alternate methods to have the product
delivered as soon as possible.

C7: Partnership with a third-party logistics (3PL) help
decreases the risk of supply chain frustration and lowers
the risk of customer loss since products can arrive faster.

C1: In order to minimize the challenges of supply chain
disruption, organization have attempted to resolve
demand uncertainty by using a marketing strategy,
which are diversifying the consumer base.

C8: A diverse consumer base definesas a market
strategy that expands a company's opportunities for
success and meets the demand of each customer

C9: Using the strategy of diversified customer base help
avoiding the threat of consumer concentration may raise
the value of company.

C2: Having additional parts or components and raw
materials will  help  the organization reduce the
challenges during supply chain disruptions.

C4: Sufficient inventory is a contingency plan that helps
to mitigate the impact of supply chain disruption.

C6: To prevent supply chain disruptions, majority of
organization have shifted from "just-in-time" (JIT) to
“just-in-case” (JIC) inventory strategy.

C9: Inventory forecasting assists in inventory
management overall.

C10: Organizations are reconsidering their safety stock
levels and storing more inventory than usual in order to
avoid or prevent future supply chain disruptions.

C5: Supply chain transparency is the capacity of
the organization to view processes at every level of its
supply chain.

C6: Transparency may help a company's reputation as a
trustworthy firm, attracting more consumers.

C10: Transparency enables businesses to discover and
capitalize on opportunities to boost supply chain
efficiency and performance.
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