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Abstract

Purpose: This study aims to analyse the resilience of customer demand management in post-
coronavirus disease (COVID) 2019, using fast fashion as an example. The paper provides
insights for potential applications to micro, small, and medium enterprises (MSMES).

Design/methodology/approach: Based on the qualitative analysis and an integrated PDCA-
DEMATEL-fuzzy technique for order of preference by similarity to the ideal solution
(TOPSIS) methodology of fuzzy multi-criteria decision-making, we explored and prioritised
the enablers of resilience management for fast-fashion MSMEs.

Findings: The results reveal that the highest priority enabler is maintaining customer loyalty.
Other enablers are associated with e-commerce endorsement, a customer-focused assortment
of items, and flexible store operations.

Research/implications: The study findings will enable fast-fashion MSMEs to develop
effective actions and priorities in operations efforts to promote post-pandemic recovery.

Originality/value: Despite the importance of the resilience project and the changing fast-
fashion customer patterns, only a handful of studies have explored how resilience can be
managed in this field. Thus, the findings can contribute to closing this gap in the context of
operations resilience research as well as MSME operations.

Keywords: COVID-19, customer demand resilience, fuzzy TOPSIS, fast-fashion MSMEs.

Article classification: Research paper

1. Introduction

Amid the Coronavirus disease 2019 (COVID-19) pandemic, retail operations experienced a
challenging period (Fares and Lloret, 2022). Unexpected disruptions led to the shutdown of
several factories and businesses, sparking a recession in the commerce and industry sectors
(Donthu and Gustafsson, 2020) and a significant bullwhip effect (Zighan,2022).
Approximately75% of companies faced disruption in their supply chains within the U.S.
(Fernandes, 2020). In China, retail sales and industrial output fell by 20% and 13.5%,
respectively (Fernandes, 2020). In addition to the economic aspect, the pandemic had a social
impact on several lifestyle features (Abu-Rayash and Dincer, 2020). A study conducted across
30 countries showed that the median gross domestic product (GDP) decreased by 2.8%, and
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pandemic costs decreased from 2.5% of the global GDP to 3% for every additional outbreak
month (Fernandes, 2020). This impacted brand investments and consumer expenditure
(Belhadi et al., 2021; Kumar and Managi, 2020). A recent study exploring the impact of the
COVID-19 pandemic on micro, small, and medium enterprises (MSMES) globally showed
that the pandemic has resulted in an economic downturn and bankruptcies (Affandi et al.,
2020; Susan, 2020). This has been echoed by Sarmah et al. (2021), which highlight how
MSMEs contribute significantly to economic development and promote employment
generation. Therefore, exploring the COVID-19 challenges faced by MSMEs and the
resilience strategies being adopted for survival is essential.

Post-COVID-19 resilience is an important topic for research because of the critical
impact of the pandemic on consumer behaviour and purchase patterns (Remko,2020).
Therefore, it is necessary to conceptualise operational policies to foster an understanding of
customer demand resilience. Furthermore, understanding the volatile COVID-19 environment
and customer demand patterns can help MSMEs better manage crises, especially in rapidly
changing markets such as fast fashion.

This study focuses on fast-fashion firms because of the market's quick responsiveness
(Fares et al., 2018a) and their continuous adaptation during the COVID-19 lockdown when
they resorted to intensive online channel sales. This emerged as a new customer expenditure,
and demand-altered patterns affected the sales of fast-fashion retail brands such as Zara
(Shabir and AlBishri, 2021). Other sectors are beyond the scope of this study, as the
operations resilience patterns differ among consumption goods. Based on the associated
literature, we assessed the resilience aspects through five axes: elasticity, amplitude,
hysteresis, malleability, and damping (Ponomarov and Holcomb,2009).

This study contributes to the previous research on resilience management (Butt, 2021;
Jain et al., 2021; Sreenivasan et al., 2022). Recent studies show the importance of resilience
during the post-COVID-19 period for supply chain management (Golan et al., 2020; Ivanov,
2020; Ivanov and Dolgui, 2020; Remko, 2020). However, they fail to provide a decision-
making system for resilience drivers in line with the five aspects mentioned above. Hence our
main research questions (R.Q.s) for this study are:

- What are the enablers of resilience customer demand management for fast-fashion
retailers post-COVID-19?

- How are the relative priorities of these drivers determined?

We used a PDCA-DEMATEL-Fuzzy technique for order of preference by similarity
to the ideal solution (TOPSIS) method to answer these R.Q.s. Quality management is the link
between the three perspectives—the PDCA model, post-COVID-19 fast fashion, and
resilience. It has been argued that a quality perspective of organisational resilience is effective
in investigating how firms can improve resilience (Madani and Parast, 2021). Furthermore,
according to Alibasi¢ (2018), the PDCA enables organisations to measure progress using a
sustainability or resilience plan. In the literature, several researchers used PDCA for resilience
analysis. For example, Hussain et al. (2022) used PDCA to investigate the resilience of
disaster relief operations in terms of their responsiveness.



Therefore, this study builds on the resilience PDCA cycle of Madani and Parast(2021)
while integrating it with decision-making tools. Among the multiple-criteria decision-making
(MCDM) methods, the decision-making trial and evaluation laboratory (DEMATEL) is
suitable because it helps assess the impact and influence of the alternatives through
comparison by measuring the cause-effect relationships. Hence, we used it for cause-effect
analysis between the PDCA elements. However, the input data of assessments have been
obtained from experts. Therefore, the judgement of a group may be vague, and thus, to ensure
a robust decision system, we combined it with the fuzzy TOPSIS to rank the resilience
factors.

Our first contribution is formulating 24 drivers of customer demand resilience for fast-
fashion retail MSMEs through experts and the existing body of knowledge in line with the
five dimensions of resilience. Our second contribution is using an integrated PDCA FMCD
methodology to rank driver priorities. Our findings can help fast-fashion MSMEs retailers to
build continuous improvement policies for resilient operations. From a theoretical
perspective, we contribute to the integrated models of fuzzy decision-making systems while
adding insights into post-pandemic resilience management for fast-fashion retail.

The remainder of the paper is organised as follows. Section 2 presents the theoretical
background and literature review, Section3 describes the steps of our research methodology,
and Section 4 outlines the case study. The results are presented and discussed in Section 5,
while Section 6 discusses the managerial implications and concludes.

2. Theoretical background and literature review

This section draws a connection between the existing context and studies, followed by deeper
insights from the relevant literature. We did not use the bibliometric analysis method, as it has
a guantitative approach and does not adequately capture authors' context and intention when
referring to other works (Vogel and Giittel, 2013). Instead, we adopted a content analysis
method by comparing the features of some recent studies with ours.

2.1 Theoretical background

During the COVID-19 pandemic, the global supply and operations network has been facing
several challenges, such as questioning global sourcing decisions (Koerber and Schiele,
2022), sustainable partner sourcing risks for collaborated network organisations (Badulescu et
al., 2022), and startup sourcing risks (Sreenivasan and Suresh, 2022). Due to reduced
economic growth, stakeholders are focused more on saving capital than investing (Donthu
and Gustafsson, 2020). For MSMEs, this means working on improving operations
management processes rather than seeking new openings. As a result, a huge demand-supply
gap in goods distribution has been observed (Kumar et al., 2020). The situation is even more
challenging for fast-fashion retail due to its varied customer profiles (Fares et al., 2018b) and
supply chain complexities (Fares and Lebbar, 2019). Western countries were around two
months behind the outbreak in China before the worldwide spread due to globalisation and
trading (Fernandes, 2020). As a result, operations management stakeholders were in a severe
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crisis management stage, making strategic financial decisions to catch up. We believe that the
pandemic circumstances have influenced different supply chain aspects (Hajiagha et al.,
2021), stimulating unprecedented research openings in new operations challenges, especially
in resilience management.

2.2 Resilience management following the COVID-19 pandemic

Customer demand resilience has been a key success factor following the COVID-19
pandemic. Siagian et al. (2021) argued that customer demand satisfaction positively correlates
with the firm's ability to quickly cope with sudden customer changes, including volume
fluctuation, product variety, and time constraints. Therefore, the authors confirmed that
supply chain resilience affects business performance.

In the literature, several studies have recently explored resilience management following
the pandemic. Ozdemir et al. (2022) investigated how existing solutions helped enhance
supply chain resilience in the U.K. perishable goods market. Their findings show that the
pandemic outbreak has impacted resilience-building activities. In addition, they found that
larger companies have been more efficiently applying supply chain risk management.
However, this study provides limited insights regarding consumer's and customers' behaviour.

Kursan Milakovi¢ (2021) explored the relevance of consumer resilience and other
behaviour features within the purchase experience during the COVID-19 pandemic. The
author found that resilience and vulnerability indirectly impact repurchase motivation and
directly impact purchase satisfaction. Similarly, Guthrie et al. (2021) investigated online
consumer resilience during a pandemic by investigating the e-commerce behaviour before,
during, and after the COVID-19 lockdown. They found that online consumers participate in
both emotion-oriented and problem-oriented coping behaviours. Nevertheless, both studies do
not provide insights into fashion consumer behaviours.

With a focus on the textile industry, Appel and Hardaker (2021) found that aiming for a
"bounce back™ to a pre-crisis state and re-organising existing practices are among the
resilience strategies. Nurcahyanie et al. (2022) found that for Muslim fashion in Indonesia,
features or customer requirements from online product reviews would enable designers to
develop fashion products in the post-pandemic new normal. Similarly, Ali et al. (2021) found
a set of factors to improve resilience capability against vulnerability in readymade garments.
However, their study is based on a particular industry in Bangladesh. Despite fashion-oriented
inputs, the three studies above fail to develop a fuzzy decision-making system for
stakeholders.

2.3 Research gap

Table | provides a comparative analysis of some associated studies. It has been observed
that there is limited development of fuzzy decision-making systems for customer resilience in
the fast-fashion field. The uncertainty of post-pandemic resilience compels the need for the
use of fuzzy decision-making systems. It has been argued that a major asset of fuzzy set
theory is its capability to represent vague data (Burmaoglu et al., 2012). Therefore, to fill this



literature gap, we built on the current literature on the five resilience aspects (Ponomarov and
Holcomb,2009) to formulate the enablers of customer demand resilience for fast-fashion retail
MSMEs on a PDCA model based on Madani and Parast (2021). We then ranked the enablers
with an integrated FDMC.

[Insert Table I here]
3. Methodology

Figure 1 outlines the methodology used in this study. The PDCA method was first introduced
by Walter A. Shewhart and later developed by Deming (Silva et al., 2017). The method
articulates four steps: plan, do, act and check. It was first used as a quality tool and after that,
used as an organisational processes development tool, including for resilience. The PDCA
cycle used in our study adapted from Madani and Parast (2021) is shown in Figure 2. We next
describe the DEMATEL and Fussy-TOPSIS techniques that are combined with PDCA in the
integrated approach of this study.

[Insert Figure 1 here]

[Insert Figure 2 here]

3.1 DEMATEL

Introduced by the Geneva Research Centre of the Battelle Memorial institute in 1971,
DEMATEL is the multi-criteria decision-making method that visualises the causal
relationships between different variables in the system (Zhao et al., 2021). Its calculations
steps are described as follows

Step 1: Calculating the average matrix of criteria as the direct-relation n*n matrix, where aj; is
the degree to which criterion i affects the criterion j as outlined in Equation (1):

A=ayli,j=1,....,n (1)

Step 2:Calculating the normalised relationship matrix D by using Equations (2) and (3). We
defined k as k = ! )

nog..
max j=1Qij
1<isn

Then, D = k*A (3)

Step 3:Calculating the influencing matrix T, by using Equation (4), where | is the identity
matrix

T=[t;]=D*(1-D)7'(4)

Step 4:Calculating causal parameters D and R by using Equations (5) and (6)
D=2 tijlna %)
R=[X1 tijlna (6)



Step 5: Drawing the cause—effect after calculating:

- Prominence (D+R), which reflects the importance of the criterion;
- Relation (D-R); if positive, the factor belongs to the cause group, and if negative, it
belongs to the effect group.

For causal mapping, we considered the average of the matrix values as the threshold value.

3.2 Fuzzy TOPSIS

TOPSIS was introduced by Hwang and Yoon (1981) and later extended by Chen (2000) with
triangular fuzzy numbers (Nadaban et al., 2016). The fuzzy TOPSIS method has been used to
identify and prioritise the enablers of the PDCA cycle that can contribute to customer demand
resilience management after COVID-19. The choice of this method is justified by the
dominant uncertainty post-COVID-19, inducing decision-making uncertainty, necessitating
the use of a fuzzy method. It is combined with TOPSIS for ranking (Samaie et al., 2020).
Fuzzy TOPSIS has been widely used in FMCDM systems (Ertugrul and Karakasoglu,
2008).Recent applications of TOPSIS for COVID-19research include those in Husain et al.
(2021) for circular economy implementation, Majumder et al. (2020) for risk factors for
COVID-19 death, Naeem et al. (2020) for assessing cures of COVID-19, and Albahri et al.
(2021) for multi-laboratory characteristics analysis. The steps are outlined as follows.

Step 1: Define the decision-making committee formed by K experts.
Step 2: Identify the PDCA resilience enablers.

Step 3: Get the criteria (PDCA steps) and alternatives (enablers) weighted by the experts with
the defined linguistic variables and aggregate the fuzzy weighting.

We consider a problem with n alternatives A and m decision criteria.
i €(1,..,n);je(,..,m)

We nominate the fuzzy weights of the kth decision-maker (expert) as:

Xiji= (Qijir bijir Cijic) (7
Wijk= Wijk1, Wijkz, Wijk3) (8)
Whilex;;: aggregate fuzzy weighting of each alternative

w;: Aggregate fuzzy weighting of each criterion

Then,fij = (al-j, bijl Cij) (9)
Knowing thata;; = mkin{ai it} (10)
b;j = %Zfﬂ bijk (11)



Cij= mI?X{Cijk} (12)

Additionally,w;= (wj;, wjz, wjs) (13)

Knowing thatw;, = mkin{wf"l} (14)

Wiz = %2?:1 Wik2 (15)

wj3= mkaX{ijg,} (16)
f11 f12 fln

Then, the decision matrix is defined asD = ffl 2?2 Xan (17)
fml fmZ jc"mn

and the weights vector is defined asW = [, Wy, ..., W,,] (18)

Step 4:Normalise the decision matrix R = [fij]mxn , (19)

wheref;; = :i : :i : %) (20)

and¢;” = maxc;; (21)

J

As in our case, we consider all criteria as benefit criteria.

The weighted normalised decision matrix is: V = [7;;] (22)
mxn

where: '171] = f'l]( )Wj (23)

Step 5:Calculate the Fuzzy Positive Ideal Solution (FPIS: A*) and Fuzzy Negative ldeal
Solution (FNIS: A7)

A* = (171*, 62*, ...,ﬁn*) (24)
A==V, 0y, 0, Uy ), (25)
where: v;* = max ;3. (26)

L
vj_ = miin Vij1 (27)

Step 6:Calculate the distances of each alternative from FPIS and FNIS:
di" =Y, d, (5, 7") (28)
di” =Xj=1dy (7, 7;7), (29)

whered,, is the distance measurement between two fuzzy numbers (Ertugrul and Karakasoglu,
2007),

a;
di*+di

and calculate the closeness coefficient: CC; = (30)

Thus, the ranking of alternatives is found and determined depending on the associated
closeness to the ideal solution. The higher the CC; value, the better the alternative A. The
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alternative with the maximum closeness to the ideal solution is the best. We synthesise the
equations used for calculations during each step in a flow chart diagram (Figure 3). The
equations not cited in this flow chart are used for mathematical definition purposes and not
for calculations.

To avoid the complicated aggregation of fuzzy numbers, the normalised weighted
ratings are de-fuzzified into crisp values (Chu, 2002) for criteria weight by using the formula
by Kim et al. (2011) as follows.

P(X) = ,(31)

Qijk+ 4 bijr+ Ciji
6

Whereas the distances have been calculated by using Equation (32) between two fuzzy
numbers 4 = (ay; a,; as) and B = (by; by; b3) (Walczak and Rutkowska, 2017):

d(A,E) - \/(a1—b1)2+(a2—3b2)2+(¢13—b3)2(32)

If A and B are real numbers, then the distance measurement is proportional to the Euclidean
distance (Chu, 2002).

For our case, we use this formula to calculate the distance between the real numbers (A* and
A-) and the fuzzy values of the weighted normalised decision matrix.

[Insert Figure 3 here]

4. Fast-fashion MSMEs

This study focuses on fast-fashion MSMEs operating in Morocco. MSMEs represent 73% of
jobs in Morocco, and the textile and clothing industry is one of the largest employers,
providing more than 200,000 jobs and playing a major role in popularising multinational
fashion brands. However, the pandemic has severely impacted the textile value chain, and the
sector needs to revise current production practices to stimulate economic recovery while
embracing opportunities for rebuilding its supply chains and prioritising innovation.

The data for this study were collected from senior managers working in different fast-
fashion retailers' brands in Morocco to address their recommendations for fast-fashion
MSMEs. Both qualitative and quantitative data were collected; the qualitative analysis is
associated with the enablers' identifications, while the qualitative analysis is linked to their
ranking. Table Il shows the interviewees' experience in years. They have experience in
different retail brands, including international brands. Therefore, we aligned their input with
the literature to get managerial insights for MSMEs. Most of these experts work in the fast-
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fashion retailers' operations departments, and some are from the sales and textile departments.
The interviewed positions are as follows:

- Store managers

- Textile buyers

- Hypermarket directors

- Section manager

- Retail manager

- Textile department head

First, we identified the main criteria of enablers and the resilience aspects in the
literature. Then, to manage customer demand resilience post-pandemic, we aligned the five
phases of the PDCA model to the five aspects of resilience. Finally, we adapted the
components of resilience to customer demand management. We restricted this study to only
matching each PDCA step and resilience aspects. Hence, we formulated the experts' open
questions (Table I1I), listed in a structured interview and surveys. The qualitative data
questions are outlined in Questionnaire 1 (Appendix 1), while the quantitative ones are in
Questionnaire 2 (Appendix 2).

[Insert Tables Il and 111 here]
5. Results and discussions

First, outlining the study results, we describe the enablers identified. Second, we present the
ranking of PDCA enablers found with DEMATEL. Third, we depict the ranking of resilience
enablers using fuzzy TOPSIS. Each result is supported and validated with relevant literature.
Finally, we test the results' robustness with sensitivity analysis.

5.1 Resilience enablers

With the support of the literature and experts' opinions, we formalised the enablers presented
in Table 1V. A total of 24 enablers were identified. These enablers were not comprehensive,
as we did not examine them in general but only for the post-COVID-19 period. The
supporting literature provided arguments about consumer behaviours and perceptions to
validate the formalised enablers.

[Insert Table IV here]
5.2 Ranking of PDCA steps

The DEMATEL results are listed in Table V and presented in Figures 3 and 4. The
calculation results of prominence levels and cause-effect using Equations (4), (5), and (6) are
shown in Table V. In Figure 4; we visualise the causal distribution of the PDCA steps.
Thereafter, in Figure 5, we demonstrate the cause-effect relationship diagram according to the
influencing PDCA enablers captured. The P2, C, and A steps are classified as cause phases
and the P1land D as effect phases for post-COVID-19 resilience. Steps are ranked based on the
prominence Di+ Ri (global) score as follows: A is ranked as the most prioritised, followed by
P2, D, P1, and C.



[Insert Table V here]

[Insert Figures 4 and 5 here]

The P1 step is ranked fourth, or the fourth-highest priority for managing the post-
pandemic period, with a Di+Ri score value of 6,664. Studying resilience during the early
COVID-19 period, Rosenberg (2020) classified resilience resources into three elements:
individual, community, and existential. Marshall et al. (2021) supported the first two points.
They highlighted the need for quick decisions in practice, such as relieving the panic of
employees who are losing their jobs following the economic crisis. The third point
emphasises, in addition to social support, the post-pandemic impact at individual and
organisational levels. This includes collecting holistic and reliable data (Trump and Linkov,
2020) and enabling decision-makers to perform efficient analyses and draw conclusions on
resilience policies.

The P2 step of resilience is ranked second, with a Di+Ri score value of 7,128, while C
is ranked 5" with a Di+Ri value of 6,311. A step is ranked 1%with a Di+Ri score value of
7,727. Crisis periods such as the COVID-19 pandemic are uncertain, and their impact patterns
can vary. Therefore, the design of operational systems for resilience is crucial. This supports
the statements of Linkov et al. (2021), enhancing the importance of resilience through design
strategies, such as endorsing modular system engineering and ecosystem diversity. Such
diversity strengthens the pillars of the global market network, with partners serving as
backups in case of flow disruptions with other partners. For instance, in New Zealand, Fath et
al. (2021) revealed that SME exporters with strong international-market operating
relationships maintained their resilience during the pandemic. Golgeci et al. (2020) also
elucidated the maintenance of global value chain resilience, arguing that social and relational
capital can maintain tacit knowledge and contribute to a socially cohesive global value chain
network.

The D step is ranked third, prioritised with a Di+Ri score value of 6,704. The new
normal post the pandemic was leveraged by reviving the economy and jumpstarting industrial
sectors (Berawi,2020). This transition triggered the implementation of operational adaptations
led by market changes. The change in customer demand motivated researchers to develop
methods to measure supply chain resilience. Moosavi and Hosseini (2021) developed a
simulation-based method by prepositioning backup suppliers and extra inventory. Their study
recommends policies, such as securing back stock for essential products and setting backup
suppliers for less important items. Such policies may foster the implementation of resilience
in the post-pandemic period.

5.3 Ranking of enablers

After identifying the PDCA resilience enablers, fuzzy TOPSIS was used for ranking. The
decision committee's involvement defined the importance of the criteria (the PDCA steps) and
alternatives (or enablers). This ranking was performed using the linguistic variables and
triangular fuzzy numbers shown in Table VI. After each expert weighed the criteria and
alternatives, we formalised the decision matrix defined in Equation (11) and normalised it
using Equations (14) and (15).

[Insert Table VI here]
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We present the results of the decision matrix in Table VII. For the weight of non-cross
functional factors, for instance, P1.1-P1.6, according to non-requirement criteria, we consider
the lowest value of the scale as weight (1;1;3); it is the same for the remaining enablers. After
obtaining the fuzzy positive and negative ideal solutions, we calculate the distance (d*) of
each alternative from FPIS (A*) using Equation (22). Thereafter, the closeness of the 24
enablers (or alternatives) is calculated using Equation (24), as indicated in Table VIII. Once
the closeness coefficients are obtained, the next step is to rank these coefficients to obtain the
prioritised ranking of the enablers. The results of this ranking are shown in Figure 6.

[Insert Tables VII and VIII, and Figure6]

The investigation of enabler rankings reveals the prioritisation of actions to be taken
by fast-fashion MSMEs. Thus, we discuss and validate relevant findings in the literature. The
P2.4 enabler is ranked as the most significant enabler for resilience post-COVID-19. It is
aligned with the purchase of only basic products, as consumer purchasing power has been
impacted due to the economic crisis caused by the pandemic. This conforms to previous
findings that, under certain conditions, e-payments can provide a lower selling price than cash
payments (Roggeveen and Sethuraman, 2020; Xu et al., 2020). Fast-fashion MSMEs are
advised to reduce the assortment of accessories (e.g. bags, belts, etc.) for men and women, as
customers will be more rational in their purchases and tend to buy only necessary clothing. It
is also advised that easy payment facilities be provided in physical stores, such as payment in
instalments, for shopping convenience during this recovery period. This crisis period should
be leveraged to create a positive impact on the brand's image and increase customer loyalty.

The second-most important enabler is A2, associated with customer loyalty. In
accordance with the literature, Mason et al. (2020) found that customer satisfaction levels
decreased during the pandemic. Hence, fast-fashion MSMEs are advised to manage customer
loyalty resilience by adopting a suitable assortment of items for different customer groups
(such as for men, women, and children), per the circumstances of each group, under the new
normal. For instance, as men are more responsible for their families, they sacrifice their own
purchases to prioritise those of their kids. Therefore, fast-fashion MSMEs could reduce the
stocking of men's products in quantity and range. In addition, as most schools adopt hybrid or
distance learning modes, fast-fashion MSMEs could reduce back-to-school products,
depending on the school education status of the relevant city or country.

The third most important enabler is D2, associated with assortment decisions. The
phenomenon of impulse buying developed during the pandemic (Thakur et al., 2020).
Furthermore, consumers have been making mobile purchases during the pandemic, which
stimulates emotional change that boosts impulsive buying (Zhang et al., 2020). Pantano et al.
(2020) emphasise that customers can substitute their regular retailers with competitors that
provide a better assortment during the emergency period. To maintain a balance between
impulse purchases and economic crises, fast-fashion MSMEs are advised to deliver more
mid-season products. These items could be used in autumn-winter and spring-summer
periods, providing more profitability and use than only winter or summer clothing items do.
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The fourth-ranked enabler is C3, related to local market analysis for effective
forecasting. Enhancing the importance of product pricing and market analysis is crucial. This
supports the findings of Eger et al. (2021) that during the pandemic, consumers' retail brand
choice was determined based on convenience of purchase, quality, and availability. Zhang et
al. (2020) underlined that cost and trust are among the factors that stimulate purchase
intentions during a pandemic. For instance, Kids' product sets that include multiple clothing
items as one outfit that can be worn in various combinations are not advised during this
period, as consumers are more selective in their purchase of only the items that they need.

The fifth-ranked enabler is P1.1, corresponding to online marketing. Sheth (2020)
emphasised that the lockdown and pandemic period will generate new purchasing habits
oriented toward information technology channels; hence, fast-fashion MSMEs are advised to
enhance e-commerce platforms.

The sixth-ranked enabler is P1.6, related to P2.4 about purchasing basic products,
followed by D3, ranked seventh, related to developing materials unfavourable to the virus.
These findings are supported in the literature, which says that store hygiene is one of the
biggest challenges caused by COVID-19 (Kohli et al., 2020). In addition to store hygiene,
fast-fashion MSMEs are advised to focus on newborn clothing items in hazardous-chemical-
free fibres and colours, as consumer childcare health awareness has increased during the
pandemic and is more demanding than before.

The eighth-ranked enabler is A3, or maintaining the new normal. This corresponds to
extant studies (Pantano et al., 2020; Tarki et al., 2020) that emphasise maintaining and
attracting new customers during the COVID-19 crisis period as being more complex than
regular times. Fast-fashion MSMEs are advised to reinforce their assortment with long-lasting
products, such as denim for men and women. In addition, as social events are restricted by
social distancing, they should minimise party wear and special events clothing in favour of a
more casual range.

The remaining enablers are also important and must be managed efficiently. Most of
them are associated with product implementation, sales staff flexibility, and customer-focused
actions. As consumers have developed new habits (Sheth, 2020), fast-fashion MSMEs should
involve all operations teams to pursue customer behaviour changes. Finally, as all sectors
faced pandemic challenges, this study's findings would benefit other sectors. Replicability can
be achieved in different sectors, as researchers may use the same methodology to answer the
R.Q.s in other application fields. However, the applicability in other contexts is not certain as
it was not tested.

5.4 Sensitivity analysis

To test the validity of the results, we performed a sensitivity analysis. FMCDM inputs were
changed to observe output variations by changing the weights in the weighted decision matrix
and checking the enabler ranking changes. The ranking of each experiment is outlined in
Table IX. For case 1, P1.1, P2.4, A2, D2, C3, P1.4, P1.2, and P2.1 ranks change. For case 2,
P1.1, P24, A2, D2, C3, A3 and D3 ranks change. For case 3, P1.1, P2.4, A2, D2 and C3
ranks change. We observe that P1.1, P2.4, A2, D2 and C3 are sensitive to variation, as they
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change the rank for each experiment done. This means that the factors associated with
enhancing digital marketing and the operational aspects associated with assortment choices,
local market forecast, and customer loyalty are highly influenced by the prioritisation of P1,
D, and A factors.

[Insert Table IX here]
6. Conclusions and implications

Following COVID-19-induced consumer panic-buying (Islam et al., 2021), adaptation to
market changes has become crucial for retailers. Suppliers and retailers should be in line with
new consumers' needs and implement customer-focused changes (Eger et al.,, 2021).
According to the first research question, this study identifies 24 enablers of resilience in line
with the PDCA resilience cycle. Regarding the second research question, we found that P2, C
and A steps are cause factors, while P1 and D are effect factors.

To answer the third research question, a fuzzy TOPSIS approach was used to prioritise
the post-COVID-19 resilience enablers in fast-fashion MSMEs. The findings reveal that
maintaining customer loyalty is the top prioritised enabler for customer demand resilience
management. In addition, most enablers deal with strong e-commerce, suitable assortments,
and pricing offers in the new normal.

6.1 Practical implications

Our study has several practical implications. The findings support fast-fashion MSMEs with
ways to manage post-pandemic customer demand resilience, which is crucial in the current
operations environment. The study also adds to our knowledge of the various enablers for
customer demand management, whose prioritisation would help fast-fashion stakeholders to
take effective action plans to address changing consumer behaviours. Resilience management
should be designed considering consumer demand.

Specifically, fast-fashion retailers are recommended to adapt their assortments to meet
the new normal. Remote work has impacted purchasing decisions, as we seek more casual and
less formal products. In addition, the economic situation has impacted purchasing power;
hence, customers are more rational in shopping decisions and are more likely to purchase
basic products. This flexibility in managing fast-fashion retail today requires processing
enablers from design to maintenance to ensure a consistent customer loyalty level.

6.2 Theoretical implications

The study has several theoretical implications. By elucidating the PDCA cycle resilience
approach in customer demand resilience, researchers can be stimulated to investigate more
continuous improvement approaches for resilience management. This study contributes to the
literature on the FMCDM continuous improvement applications. Our findings extend those of
previous studies, such as Butt (2021), who discussed resilience in the retail supply chain and
lessons learned from COVID-19. Researchers who seek causal relationships analysis can
build on our DEMATEL analysis results to examine the influence metrics deeply.
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6.3 Limitations and future scope

This study has some limitations. As stated in Section 4.1, it is restricted to one PDCA
resilience matching. Future research can investigate other enablers with another matching,
such as the planning of resilience aspects: amplitude, malleability, and damping. Second, the
experts in this study are Moroccan; hence, the findings cannot be generalised, as the
perspective of MSMEs in other countries may differ. Third, future research could also
replicate the analysis for other countries. Fourth, we considered only 12 experts; future
researchers can consult more experts and analyse the potential variations in their opinions.
Finally, a promising future research area can investigate other FMCDM methods and compare
the relevant findings.
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Appendix 1. Survey Questionnaire 1
Part 1
Presentation of the research background

Part 2: Expert profile

Please fill in the following

- Total number of years of experience
- Country

- Position

Part 3: Qualitative questions

- Please cite two main requirements to be implemented for retail stores to return to the stable
state of purchase and consumers’ desire to buy as before COVID-19.

- Please suggest two actions to design 'back to the retail store after COVID-19' initiatives
from the consumers’ perspective.

- Consumer preferences in terms of fashion models and purchase behaviours may change after
COVID-19. Please suggest two proposals to implement actions in the retail store to manage
this eventual change.

- How can we test for and verify differences in consumers’ purchase quantities after COVID-
19? Please state two proposals.

- How can we maintain a new normal in retail store sales after COVID-19? Please state two
proposals.

Appendix 2. Survey Questionnaire 2

Quantitative guestions

In this part, we seek to analyse the management of a resilient post-pandemic era in fast-
fashion retail. Here, we examine the relationships between:

REQUIREMENTS for retail stores to return to the stable state of purchase and consumers’
desire to buy as before COVID-19

DESIGN of 'back to the retail store after COVID-19' initiatives from the consumers’
perspective

IMPLEMENTATION of actions in the retail store to manage this eventual change, as
consumer preferences in terms of fashion models and purchase behaviours may change after
COVID-19

VERIFICATION and testing of differences in consumers’ purchase quantities after COVID-
19

MAINTENANCE of the new normal in retail stores sales after COVID-19
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Part4.1

Each of the following is a multiple-choice question. Please choose:

0: if there is no influence

1: if there is a low influence

2: if there is a medium influence

3: if there is a high influence

4: if there is a very high influence

- How do the requirements influence the design?

- How do the requirements influence the implementation?

- How do the requirements influence the verification?

- How do the requirements influence the maintenance?

- How does the design influence the requirements?

- How does the design influence the implementation?

- How does the design influence the verification?

-How does the design influence the maintenance?

- How does the implementation influence the requirements?

- How does the implementation influence the design?

- How does the implementation influence the maintenance?

- How does the verification influence requirements?

- How does the verification influence the design?

- How does the verification influence the implementation?

- How does the verification influence the maintenance?

- How does maintenance influence the requirements?

- How does maintenance influence the design?

- How does maintenance influence the implementation?

- How does maintenance influence the verification?

Part4.2

Each of the following is a multiple-choice question. Please choose:

(Very low) OR (Low) OR (Average) OR (High) OR (Very high)

- How do you rank the importance/criticality of the REQUIREMENTS?

- How do you rank the importance/criticality of the DESIGN?

- How do you rank the importance/criticality of the IMPLEMENTATION?
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- How do you rank the importance/criticality of the VERIFICATION?
- How do you rank the importance/criticality of the MAINTENANCE?

Part 4.3

For the post-COVID period, how do you rank the importance of these factors (from the
retailer’s perspective)on the resilience of the fast-fashion business?

For each of the following factors, please choose:
(Very low) OR (Low) OR (Average) OR (High) OR (Very high)

- Reinforcing online advertising and marketing

- Providing customers opportunities to use payment options such as instalments for an
affordable shopping experience

- Addressing customers’ price sensitivity and the high price elasticity in fast-fashion by
providing the best market prices

- Exploring impulse selling as a compensatory mechanism
- Adopting hygiene standards and health security aspects, such as using sanitisers

- Adapting the assortment to the new economic and social situation: less trendy items,
more basics

- Establishing a close relationship with customers and listening to their suggestions;
providing them with the right support for the new normal post COVID-19

- Integrating sustainable aspects into retailer’s offerings, such as ‘environmentally
friendly’ labels, to consolidate brand image

- Avoiding overcrowding in stores (closing the doors when the store is full, proposing
promotions during mornings and when there are no rush hours) to enhance customers’
comfort

- Realising that after this pandemic, many customers will be more rational than ever,
which means they will buy only necessary and basic products

- Attracting a new range of customers by trying to acquire their market share (For
instance, customers who would earlier opt for high-range fashion may become potential
consumers if fast-fashion retailers adapt their offers.)

- Reinforcing team training to manage the new normal

- Improving the assortment to contain more basics and avoiding very trendy items, as a
large part of the customers will either buy fewer fashionable items or choose long-lasting
items

- Developing materials that are unfavourable to the virus
- Sterilising products returned to the store to satisfy the customers
- Implementing fast-fashion products with extended lifetime

- Analysing macroeconomic figures, such as unemployment and inflation rates, to get a
clear idea of how the business will develop after the pandemic
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- Performing a global market analysis

- Performing local market analysis for effective forecasting of post-pandemic market
changes

- Benchmarking using other business figures by analysing customers’ behaviour in similar
fast-fashion sectors

- Developing business on web stores owing to the upsurge in online purchases

- Promoting customers’ loyalty by providing gift cards and similar offers (after COVID-
19, customers are likely to be less loyal)

- Ensuring flexible management to maintain the new normal in retail stores in terms of
human resources and logistics management to adapt to any unexpected crisis

- Working with resellers during times of crisis

Figures
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Experts’ opinions and literature analysis

Enablers of resilience for customer demand management in fast
fashion

Ranking of PDCA steps with DEMATEL

Ranking of resilience enablers with Fuzzy TOPSIS

Implications for practitioners

Figure 1: Methodology
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Figure 2 : Resilience Cycle
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Start

Step 1: Input decision committee

Step 2: Identification of Waterfall enablers (alternatives)

Step 3: Decision weighting matrix

Step 4: Decision matrix normalization

Step 5: FPIS and FNIS calculations

Step 6: Distances and closeness coefficient calculations

Stop

Figure 3. Flow chart of the steps and equations used for calculations

29



1.5

-1.5

D-R

Figure 4 : Causal Diagram
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Figure 5 : Casse-effect relationship diagram
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P2.1
D5
P1.3
P2.2
P1.5
D1
c4

Table I. Review of research stream on resilience following the COVID-19 pandemic

D4

Paper Purpose Scope Methodology
Nurcahyanie | Demonstrate the benefits of online Muslim Data mining and
etal. 2022 | product reviews in the development | fashion descriptive analysis
of new Muslim fashion products innovation in
Indonesia
Ozdemir et | How existing solutions helped UK perishable | literature and
al. (2022) enhancing supply chain resilience goods market | covariance-based
structural equation
modeling
Kursan Analyze the impacts of the personal | Purchase social cognitive
Milakovié processes of consumer resilience, experience theory
(2021) vulnerability, and adaptability on during the
the behavioral processes of purchase | COVID-19
satisfaction and repurchase pandemic
Guthrie et Explore how consumers use e- French descriptive single-
al. (2021) commerce to behave, encounter and | healthcare case research design

adapt to periods of environmentally
imposed constraints
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Appel and Investigate how individual retailers | Textile contextual analysis of
Hardaker, deal with COVID-19 and the retailers in primary (experts
(2021) relevant resilience strategies applied | Germany interview) and
secondary data
Ali et al. Explore the vulnerability and Bangladesh qualitative research
(2021) capability factors of ready-made
garments
Table I1.Experts’ contributions
Expert Total years of experience Contribution

1 18 Questionnaires 1 and 2

2 14 Questionnaire 1

3 14 Questionnaire 1

4 20 Questionnaire 1

5 25 Questionnaire 1

6 15 Questionnaires 1 and 2

7 15 Questionnaires 1 and 2

8 10 Questionnaire 1

9 14 Questionnaire 1

10 20 Questionnaire 1

11 13 Questionnaire 2

12 5 Questionnaire 2
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Table I11. Questions for experts

PDCA

Resilience aspects of customer
demand

Open questions

P1

Elasticity: quickness of Q1
restitution of customer demand
to a stable state after a crisis

P2

Amplitude: impact area from Q2
which customer demand
operations will return to a

normal state

Do

Hysteresis: extent of differences Q3
between degradation and
recovery of customer demand

Check

Malleability: difference Q4
between the original state of
customer demand before
disruption and the state reached
after recovery

Act

Damping: the way customer Q5
demand restitution is adapted
by any circumstance that
changes normal restitution

Table IV. Enablers and supporting literature

PDCA Enabler Description Supporting literature Reference
steps
P1.1 Reinforce online advertising | During the COVID-19 period, Eger et
and marketing new demographic customer al.,2021
groups, such as older and less
P1 digitally savvy consumers, have
started using e-commerce.
P1.2 Provide customers with Several payment options Sanyala
various payment options, enhance customer satisfaction and
such as instalments, for an with online shopping. Hisam,
affordable shopping 2019
experience.
P1.3 Because of the economic One of the features influencing
situation, customers will be customers’ choice of fast-fashion j
. . . . oung,201
very sensitive to prices. products is affordable prices. 4
Since price elasticity in fast
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fashion is very high, retailers
should provide the best
prices in the market.

P1.4 Impulse selling will help to Due to the fear of COVID-19, Ahmed et
cover for losses impulse purchase behaviour al.,2020;
among consumers has grown. Eger et
al.,2021
P15 Continue implementing Proper hygiene at the store must | Shamim et
hygiene standards and health | be adopted by grocery storesto | al.,2021
security aspects, like using deliver a clear message that
sanitizers, ventilating the customer safety is a priority.
stores, reducing the exposed
quantity of textiles, enlarging
the passages to allow a
smooth passing for
customers, and avoiding
overcrowded stores.

P1.6 Adapt the assortment of Owing to the economic impact Eger et
items to the emerging of COVID-19, customer al.,2021
economic and social purchases have been focused on
situation: less trendy, more meeting basic needs.
basics.

P2.1 Remain close to customers The new operating system Lee and

P> and listen to their induced by COVID-19 will Trimi,
suggestions, by providing generate collaborative 2021
them with the right support relationships.
post-COVID19.

P2.2 Integrate sustainable aspects | During the lockdown, customers | Alexa et
into retailers’ offerings, for have shown an increased al.,2021
example by using labels that | intention to purchase sustainable
indicate environment products.
friendly, to consolidate the
image of the brand.

P2.3 Retailers should avoid the Customers need visible signs and | Arora et
crowding of stores (closing barriers when shopping in the al.,2020

the doors when the store is
full, proposing promotions
during the morning would
help to make customers more
comfortable.

stores after COVID-19.
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P2.4 Post pandemic, many People will re-evaluate what is Lee and
customers will be more important and their prioritization | Trimi,202
rational than ever, which after the pandemic experience. 1
means they will buy only
necessary and basic products.

P2.5 Attract a new range of Customer satisfaction levels and | Mason et
customers by trying to geta | purchase behaviour have been al.,2020
new market share is influenced by the pandemic.
important. For instance,
customers who used to look
for high-range fashion might
become a potential for fast-
fashion retailers.

D1 Reinforce team training to Continuous training of staff is Hollenbek
manage the new normal. crucial for consistency in et al.,2004

organizational development for
competitive advantage.

D2 The assortment should Customer shopping interests Eger et al.,
contain more basics and have been focused on basic 2021
retailers should avoid very products due to theCOVID-19-
trendy items since a large related economic crisis.
portion of the customers will
either buy less fast fashion
items or choose long-lasting
ones.

D3 Develop material Proper fabrics derived from Beesoonet
unfavourable to the virus. textile filtration science and the al.,2020

pandemic research must be
manufactured.

D4 Sterilize products returned to | The fear and distress caused by | Kogaket
the store to satisfy the COVID-19 will change | al.,2021
customers. individual lifestyles after the

pandemic.
D5 Implement fast-fashion Due to the ecological negative Niinimékie
products with extended life. | impact of fashion products, the tal.,2020
environmental need to extend
such products’ life and ensure
that customers do not need to
make frequent purchases has
increased.
Cl Retailers should analyse The macro-economy shows that | Stiglitz,
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macroeconomic figures, such | spending will decrease. 2020
as unemployment and

inflation rates, to get a clear

idea of how the business will

fare after the pandemic.

C2 Global market analysis Understanding the uncertainties | Song and
associated with the pandemic Zhou,2020
global impact will enable
effective prediction of
restoration post COVID-19.

C3 Local market analysis for The microeconomics reveals that | Stiglitz,
effective forecasting for post- | the pandemic will impact 2020
pandemic market changes production and consumption

patterns.

C4 Benchmark with other The pandemic will be a catalyst | Mason et
businesses, by analysing for the economies impacting al.,2020
customer behaviour in customer behaviours.
similar sectors of fast
fashion.

Al Develop the business on the | Online shopping has been crucial | Hashem,
web since online purchases for customers. 2020
are increasingly popular.

A2 Work on gaining customer Until the new post-COVID- Pantanoet
loyalty, by providing gift 19normal is reached, and even al.,2020
cards and similar incentives, | later, retailers should choose to
because customers would be | focus on customers' wellbeing
less loyal after COVID-19. and satisfaction.

A3 Retailers should practice New habits among customers Sheth,
flexible management to adapt | will appear, mainly for 2020
to the new normal in retail technology use.
stores in terms of human
resources and logistics
management to be able to
adapt to any sudden crisis.

A4 Retailers can work with Online retailers as resellers can Chen et
resellers during crises. be better as pure marketplaces. al.,2020
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Table V.Relation and influence matrix

Pl P2 D C A |Di Ri Di+Ri | Di-Ri Cause/Effect
P1 0,512/ 0,509| 0,724|0,511| 0,629 2,885|3,778| 6,664 | -0,893 |Effect
P2 0,927/0,581| 0,982|0,788| 0,881|4,159|2,969| 7,128 1,190 | Cause
D 0,627]0,503| 0,509|0,476| 0,579|2,694(4,010| 6,704| -1,317 | Effect
C 0,754 0,587| 0,780|0,465| 0,708 3,294 3,017 | 6,311 0,277 | Cause
A 0,959|0,789| 1,016/0,777| 0,695|4,235|3,492| 7,727| 0,743 | Cause

Table VI. Linguistic variables

Linguistic variables

Triangular fuzzy numbers

Very low
Low
Average
High
Very high

1;1,3)
(1;3:5)
(3;5:7)
(5:7;9)
(7;9:9)
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Table VII. Decision matrix

7,4
8,2
6,6
3,8

P2

P1

7,8
7,4
7,8
7,4
5,8
7,8

P1.1

P1.2

P1.3

P1.4

P15

P1.6

p2.1

p2.2

P2.3

P2.4

P2.5

D1

D2

D3

D4

D5

C1l

C2

C3

C4

Al

A2

A3

A4
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Table VIII.COVID-19Fuzzy TOPSIS results

d*

CCi

P1.1

24,772

8,214

0,249

P1.2

25,607

7,887

0,235

P1.3

26,379

7,912

0,231

P1.4

25,607

7,887

0,235

P15

25,849

7,518

0,225

P1.6

24,772

8,214

0,249

p2.1

26,258

8,009

0,234

p2.2

26,452

7,715

0,226

P2.3

25,385

8,102

0,242

P2.4

24,284

8,802

0,266

P2.5

25,385

8,102

0,242

D1

26,463

7,647

0,224

D2

24,583

8,477

0,256

D3

24,751

8,173

0,248

D4

26,523

7,557

0,222

D5

26,327

7,948

0,232

C1

25,543

7,928

0,237

C2

25,543

7,928

0,237

C3

24,624

8,372

0,254

C4

26,463

7,647

0,224

Al

26,069

8,407

0,244

A2

25,052

8,746

0,259

A3

25,249

8,273

0,247

A4

26,838

6,655

0,199
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Table IX. Sensitivity analysis results

Experiment | Definition | Initial weight in the Experiment weight Ranking

number of the weighted normalized
variation in | matrix
the
weighted
decision
matrix

1 Weight of | (3,556; 5,547; 6,4) (3,400; 5,547;6,400) | P1.1>P2.4>A2>D2>
PLLIOTPL C3>P1.65D3>A3>Al
critenion >P2.3>P2.5>C1>C2>
Weight of (2,133; 5,262; 6,4) (2,133; 5,262;6,200) P1.4>P2 1>P1.2>D5>
P1.2 for P1 P1.3>P2.25P15>D1>
criterion CA>DASAL
Weightof | (0,711; 5,547;6,4) | (0,711; 5,600;6,400)
P1.3 for P1
criterion

2 Weight of | (3,704; 6,074;6,667) | (3,600; 6,074:6,667) | P1.1>P2.4>A2>
D2 for D D2>C3>P1.6>A3
criterion

. >D3>A1>P2.3>
Weight of | (3,704; 5,185;6,667) | (3,704; 5,185;6,400) 3 3
D3 for D P2.5>C1>C2
criterion >P1.2>P1.4>P2.1
D4 for
D4>A4

3 Weight of | (2,511; 6,864; 7,533) | (2,400; 6,864;7,533) | P1.1>P2.4>A2>
A2 for A D2>C3>P1.6>
criterion
Weight of | (2,511: 5,524: 7.533) | (2,511; 5,524:7,300) | Do AS>AL>
A3 for A P2.3>P2.5>C1>
criterion C2>P1.2>P1.4>
Weight of | (0,837; 3,181;5,859) | (0,837; 3,300;5,859) | po 1>D5>p1 3>
A4 for A
criterion pP2.2>P1.5>D1>C4>

D4>A4
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