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Abstract

Purpose – This study aims to explore the effects of the COVID-19 outbreak on exports of goods and

services, logistics performance, environmental management system (ISO 14001) certification and quality

management system (ISO 9001) certification in top affected Asian countries of India, Iran, Indonesia,

Philippines, Bangladesh and Pakistan.

Design/methodology/approach – A novel grey relational analysis models’ approach is used to examine

the inter-relationship between COVID-19 economic growth and environmental performance. Moreover,

the authors applied a conservative (maximin) model to investigate which countries have the least

intensifying affected among all of the top affected COVID-19 Asian countries based on the SS degree of

grey relation values. The data used in this study was collected from multiple databases during 2020 for

analysis.

Findings – Results indicate that the severity of COVID-19 shows a strong negative association and

influence of COVID-19 on the exportation of goods and services, logistics performance, ISO 9001 and

ISO 14001 certifications in all the six highly affected countries during a pandemic outbreak. Although the

adverse effects of COVID-19 in exporting countries persisted until December 31, 2020, their magnitude

decreased over time in Indonesia and Pakistan. During the COVID-19 outbreak, Pakistan showed

comparatively better performance among the six top highly affected Asian countries due to its smart

locked down strategy and prevents its economy from severe damages. While India and Iran export

drastically go down due to a rapid increase in the number of COVID-19 cases and deaths.

Research limitations/implications – The research findings producemuch-required policy suggestions

for leaders, world agencies and governments to take corrective measures on an emergent basis to

prevent the economies from more damages and improve their logistics, environmental and quality

performance during the pandemic of COVID-19.

Originality/value – This study develops a framework and investigates the intensifying effects of

COVID-19 effects on economic growth, logistics performance, environmental performance and

quality production processes.

Keywords ISO 14001, ISO 9001, Asian countries, Economic growth, Logistics performance, COVID-19

Paper type Research paper

1. Introduction

The outbreak caused by the COVID-19 was responsible for two crises on a global scale,

namely, the health and the economic crises. Even though human health in various countries

and areas was the most affected, the outbreak also brought severe consequences to the
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social and environmental systems. The spread of the COVID-19 was accelerated due to the

globalization of supply chains (SC) (Paul et al., 2021; Rahman et al., 2021). While we pursue the

efficiency and integration of global organizations on SC, the virus is made possible to spread at

higher rates. The first solutions to avoid the virus spread and incentivize countries to take

responsible actions were the measures taken to enact transportation restrictions, prohibiting

social interactions and mobility and mandating workplace closures (Paul and Chowdhury, 2021).

As a result of this pandemic, businesses, workers and business owners experienced an

immediate economic shock all over the world. Considering the global supply chain

operation, in particular, both supply and demand sides were affected and the

unprecedented imbalance was caused in the trading of goods and services. The

uncertainty caused by the outbreak threaded businesses involved in export/import activities

and those related to international investments. Even though there are companies that are

used to a certain degree of uncertainty and their business environment or market niche,

exceptional circumstances never faced before like the COVID-19 pandemic.

In the post-COVID-19 pandemic times, various countries are still facing the changes and

challenges to deal with the disease and the spread of coronavirus variants (namely, the

Delta variant). While the COVID-19 outbreak is under well control since mid-March 2020 in

China and other Asian countries (such as Singapore, South Korea and Japan) successfully

implemented several measures to control the impacts of the disease such as lockdowns,

hygiene and self-protection measures, unified and centralized treatment in the early stage

of the pandemic (Lu et al., 2020), those measures are periodically effective and risks still

exist in the long run. In many other European countries such as Italy, Germany, Spain and

France, the pandemic spread and caused a thousand deaths, turning these countries into

the epicenter of the pandemic. As the European countries acted to reduce the effects of the

disease, the outbreak hit the US, transforming this country and finally Brazil and India, as

the new epicenters of the pandemic. Until the date this research paper was prepared, the

total confirmed COVID-19 cases exceeded 190 million people in the world (Worldometers,

2021). Nowadays, even though the world is vaccinating at different speed rates, the

countries are witnessing the emergence of coronavirus variants, causing new uncertainties.

Figure 1 depicts that India has more than 31 million COVID-19 cases and is top among six

selected countries in our study (India, Iran, Indonesia, Philippines, Bangladesh and

Figure 1 The COVID-19 total number of cases in top affected Asian countries

j JOURNAL OF ASIA BUSINESS STUDIES j



Pakistan). Moreover, Iran and Indonesia are the top second and third most affected by

COVID-19 Asian countries, with 3,548,704 and 2,911,733 cases followed by the Philippines

and Bangladesh with 1,513,996 and 1,117,310 cases, respectively. While Pakistan has had

the least number of COVID-cases until now due to smart lockdown strategy during a

pandemic. The strategy of smart locked down not only prevented the spread of the virus

further but also protected the livelihoods of hundreds and thousands of the poor people of

Pakistan (World Asia, 2020).

The immediate crisis caused by the COVID-19 pandemic is in health. In addition, the

negative effects of the pandemic have extended to international trade, where global trading

registered a record being the largest ever in one period of decline. Since the second

quarter of 2020, global trading fell to 14.3% in comparison to the same previous periods.

According to World Trade Organization, it was expected a decline in the international trade

and commerce scenario at rates between 13% up to 32%. Additionally, about 44% of

companies worldwide do not possess any plan to deal with supply chain disruptions (SCD)

along with the COVID-19 pandemic. The SC was challenged by pandemic groundbreaking

speed and scale for providing critical supplies of masks, sanitizers, medical oxygen,

personal protective equipment and foods (Bappy et al., 2019; Singh et al., 2021). The

unbalance witnessed in SC led to shut-down of industries, stoppage of manufactured items

and damages of the global SC.

Even though online businesses and sales evolved rapidly as a solution for keeping

commercialization of goods in all industries, the logistics for on-demand deliveries

increased exponentially making the SC and logistics under pressure. SCs and

manufacturing operations were overloaded due to the outbreak, affecting global SCs during

the second quarter of 2020 (Chowdhury et al., 2020; Moktadir et al., 2020). These pressures

evidenced the need for more resilient SCs and innovative approaches toward recovery

(Remko, 2020; Sassanelli et al., 2020) also because logistics systems are critical for

establishing a recovery of SCs (Sassanelli et al., 2019). Among SCs, the food and

healthcare SCs are those most critical during the COVID-19 pandemic due to the supply of

basic products of such industries (Belhadi et al., 2021). Any weakling point in these two SCs

can result in revenue loss, unmet demand needs and supply fulfillment (Lopes de Sousa

Jabbour et al., 2020). Previous research indicated gaps in literature both empirically and

theoretically concerning the impacts of COVID-19 pandemic on SCs and SC sustainability

under the pandemic (Chowdhury et al., 2021; Settembre Blundo et al., 2019), the impacts of

the pandemic in the waste supply chain (Appolloni et al., 2021) and in other industrial

sectors (Paul and Chowdhury, 2020). Concurrently, other studies underlined the need for

considering eco-innovation practices for overcoming the sustainability issues triggered by

CODIV-19 in India (Marimuthu et al., 2021) and furthermore, how problem-solving

approaches (such as lean six sigma’s define-measure-analyze-improve-control) could

improve the practical application of SCs (Settembre Blundo et al., 2019; Tay and Loh,

2021).

More importantly, these consequences are also disrupting business activities on

certificating sustainability standards (especially for ISO 9001 and ISO 26000, etc.) (Ikram

et al., 2020a, 2020b, 2020c), where accreditations bodies are monitoring governments and

providing external advice for assessing risks and the contingency plans of organizations to

meet the sustainability standards of such accreditation’s bodies. The auditing services

preconized by ISO 9001:2015 were affected by the pandemic and were postponed or were

conducted in remote mode. As occurring in several other organizations, sanitized and

safety protocols were also extended to auditors and those involved in face-to-face audits.

Auditors assess how organizations are managing the needed changes and actions aiming

their ability to consistently provide products and services that meet customer and

applicable statutory and regulatory requirements and enhance customer satisfaction

through the effective application of the system, including processes for improvement of the
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system and the assurance of conformity to customer and applicable statutory and

regulatory requirements (Auld and Renckens, 2021).

Among several tools that organizations may consider coping with environmental challenges

and aim sustainability is the environmental management systems (EMSs). One of the most

recurrent EMS is the ISO 14001, established in 1996 and updated over the years (Abid

et al., 2021; Ikram et al., 2020a, 2020b, 2020c). The EMSs allow organizations to find

guidance and rules when dealing with environmental management issues, both at internal

and external levels (Ikram et al., 2021). The outbreak caused by COVID-19 and travel

restrictions of most countries affected the conformity assessment and accreditations

activities and so for ISO 14001 registration and surveillance auditing processes. The

maintenance of ISO 14001 is essential especially for those organizations that have

contractual requirements tied to ISO 14001. Then, the conformity assessment bodies

(CABs) and national accreditations bodies (NABs) were forced to reorganize the activities

due to the on-site assessments, audits and visits for inspections were prohibited due to the

pandemic (DNVGL, 2020).

Based on the context mentioned above, this research aims to contribute to the current

research by:

� examining the effects of COVID-19 outbreak on exports of goods and services, logistic

performance, ISO 9001 and ISO 14001 certifications in the most affected Asian

countries, beyond existing studies which only addressed the effect of COVID-19 on

SCs activities;

� developing a multidimensional framework to fulfill the gap found in the literature related

to this matter. In doing so, data related to COVID-19 cases, logistics performance, ISO

9001 and ISO 14001 certifications in the year range of 2020 were used in analyzes;

� applying the novel grey relational analysis (GRA) models approach a methodology that

provides consistent and unbiased solutions and is recommended for the small data

sample. By ensuring the accuracy of the database with even incomplete information

and uncertainties, GRA models allow the identification of the most effective elements to

be investigated regarding the effects of COVID-19 pandemic on the exportation of

goods and services, logistics performance, ISO 9001 and ISO 14001 certifications;

Among one of the main advantages of using GRA models is the accuracy and

superiority if compared with statistical models (Ikram et al., 2020a, 2020b, 2020c); and

� contributing to the ongoing research by setting paths for future studies on action plans

for Asian countries and offering policy implications for the economic recovery and

sustainable development of the said countries, particularly considering that the existing

literature on COVID-19 effects and the study of variables have not been addressed

broadly in the context of Asian countries.

The rest of this paper is structured as follows: Section 2 presents the background of

COVID-19 effects on exports of goods and services, logistics performance, ISO 9001 and

14001 certifications; Section 3 describes the data information and construction steps of

GRA models; Section 4 indicates the results and discussion. The conclusion, policy

implications and future directions are presented in Section 5.

2. Background

2.1 COVID and exports of goods and services

Social distancing and lockdown measures almost ceased people’s mobility. Despite

undertaken safety measures, many people were still infected by the coronavirus and the

death cases were observed globally. These changes affected the SCs of goods by

enlarging their elasticity of prices with steeper trending in many countries. Exports activities
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were also affected by the lockdown and disrupted transportation sectors, resulting in an

increase in exportation, storage at ports and terminal handling costs.

Taking the petroleum products and byproducts as an example, they were the most affected

commodities in exportations from India (declining to circa 32% in January 2021 if compared

to the same previous period). Six out of seven greatest economies showed economic

recession and massive gross domestic product (GDP) loss in 2020 and a slump in

consumption patterns affected the international trade scenario (Statista, 2021). The

conventional economy needs a transition to the circular economy (CE) paradigm or a

synergistic view combining ecological and economic systems (Rocca et al., 2020;

Sassanelli et al., 2021). Moreover, organizations should adopt and integrate clean

technologies into their business process to facilitate sustainability (D’Adamo et al., 2019,

2020).

Following the lockdown measures at a global scale, India announced its first lockdown at

the end of March 2020; its blockage of infections chains resulted not only in a decrease of

mobility but also in disproportional impacts in livelihoods, especially those with daily/hourly

wages. Among manufacturing industries, the automotive was the one that suffered the

greatest impacts, alongside the petroleum consumption that also decreased (Kanitkar,

2020).

In Iran, the outbreak provided an ambiguous state. The COVID-19 has long-lasting effects

on different sectors of the economy. According to data available from FM Global Resilience

Index, in 2020, Iran was ranked as 125 of 130 countries. The expenditure for combating

the COVID-19 pandemic in the country, summed with the falling of oil revenues were

responsible for the most increases in the Iranian fiscal deficit-to-GDP ratio in decades. Due

to lower oil exportation volumes and prices, the materialized income from the oil trade was

only set at 14%. In contrast, the health and social assistance costs caused by the pandemic

were 28% year-on-year of the total expenditures of Iran. Thus, the Iranian fiscal deficit is

estimated to increase at 6% of GDP and the public debt is expected to be higher than 50%

in 2020/2021 (World Bank, 2021).

In Indonesia, the trade deficit was $345m reported by (World Bank, 2021), higher than

expected. Regarding exportations and importations activities, it was worse than predicted.

Indonesian exportations fell 7% while importations, reflecting the decrease of domestic

demand, contracted by 16%. Forecasting for both exportations and importations are in

continue trend of downbeat. All Indonesian economic activities are slowing down also due

to partial lockdown measures. For exportations, in May 2020, the total was $10.53bn and

importations were at $8.44bn. The recorded trade surplus was $2.09bn, accumulating a

surplus of $4.31bn from January to May (Mapa, 2020). Domestic trade faced an inflation

increase. For example, rice registered an increase of 3.02% in April 2021. About 2.5 million

people lost their jobs between March and May, totaling more than 12 million unemployed

people (Lili Yan Ing, 2020).

In the Philippines, the economic recession of 2020 caused by the COVID-19 pandemic

contracted GDP at 9.6%, becoming the largest annual decline ever registered since 1946.

The Philippines’ exports followed the global slump and fell 16.3% YoY in 2020 and 5.2%

YoY in 2021. Despite the decrease in exportations, the surplus registered a record of US

$13bn (3.6% of GDP), explained by the slump of importations due to the contraction of the

domestic market. The current surplus projections for 2021, according to the Philippines

Central Bank, were set to US$9.1bn (2.3% of GDP) (Biswas, 2021).

Bangladesh’s economy was hit especially in the readymade garments, which faced a

decline of 14.57% in exportations. According to the Exportation Promotion Bureau, the

exportations of 2020 fell to US$33.6bn from US$39.3bn in the previous year. The first

lockdown in Bangladesh occurred between March and May 2020 and it was observed that

billions of US dollars were lost by canceled exportations. This lockdown was responsible for
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threatening the Bangladeshi economy, especially the readymade garments industry that

contributes to 80% of Bangladeshi exportations (EcoTextile, 2021).

Also, in the textile and apparels industry, the Pakistani exportations were facing the same

issues caused by the COVID-19 pandemic. This industry is responsible, the largest industry

in exportations, for the loss of $3.5bn in exportations and 40% of Pakistani textile and

apparel are exported worldwide. Another relevant industry, light manufacturing, was also

affected and is expected a decline of $1.6bn, while processed food is expected to

decrease to $0.97bn. The heavy manufacturing industry also witnessed a decrease of

US$205m (Khan, 2020). Despite these negative results, the services industry showed an

increase in exports by $1.3bn. Pakistan adopted a market-based exchange rate regime

related to exportations and the country faced a decline in FY2020 due to the COVID-19

pandemic and during the period of July/February FY2021, exportations increased by 4.4%.

2.2 COVID-19 and logistics performance

The consequent stage of several safety measures for combating COVID-19 spread is

named “new normal.” This period is marked by e-commerce activities, businesses-

customers relationships mediated by online technologies. E-commerce needs physical

distribution and shipping, then transportation and logistics are under the spotlight

(D’Adamo et al., 2021). It is expected that, in the post-COVID-19 era, online sales would

remain as consumers showed a positive behavior toward buying online, which reinforces

the importance of logistics systems. The “new normal” will also affect logistics industry

companies. The airlines, for example, after the prohibition of travel, most revenues came

from cargos services. The companies in air transportation are implementing actions to save

operational expenses through business process re-engineering, data analytics and

business automation aiming for enhanced efficiency. More research is needed to

understand the effects of such actions on businesses risks (Choi, 2021).

The transportation sector was disrupted due to restrictions caused by the lockdown

measures. These restrictions resulted in international trade and fuel consumption decrease

in logistics. The lockdowns also affected transportation freights that slowed down

the delivery of goods. Intermodal movement of goods was completely halted in the initial

stage of the pandemic due to severe lockdowns measures in several countries, recovering

as the mobility was ease (Zhang et al., 2021). The restrictions caused reductions in vessel

capacity and equipment shortages, impacting domestic and international trade. The air

freight volume decreased worldwide, as in India it was expected contracts of 17% to 20%

during the pandemic 2020 and 2021. Airfreight volume recovered in a faster way, even

facing a fall of 45% in its volumes between April and September 2020 in comparison to the

same previous period (ICRA, 2020). As consequence, the transportation and logistics

performances were prejudiced. Another example came from the food and beverage

industry of Bangladesh, whereCOVID-19 pandemic cast the short-term impacts yet the

far-reaching and lasting impacts in the medium/long-term are still unknown. This study

further evidenced that companies must restructure SCs by establishing strategies with key

partners (Chowdhury et al., 2020).

The disruptions caused by the COVID-19 pandemic to transportation and logistics systems

require collective responses to support SCDs. In the case of India, a revival of shipping and

ports can be one solution aiming to levels of the pre-pandemic era. In particular, the

shipping sector played an important role in the global trade scenario and was responsible

for linking this country both to domestic and global markets (Sudan and Taggar, 2021). The

contractions witnessed in supply/demand caused a reduction in shipping and port traffic

and demand. A similar shrunk in shipping was seen in the long-distance truck’s modal,

which decreased to 30% since January 2020. This decrease is also due to much of the

trucks required in shipping to different destinations are already often for short supplies

and the hesitation of truck drivers to avoid contamination (Sudan and Taggar, 2021).
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The analyzes of the Bangladeshi garment industry through the decision-modeling

framework pointed out that disruptions are caused by four different types of accidents that

unbalance the SC in this industry (Mithun Ali et al., 2021).

Figure 2 presents how the COVID-19 pandemic influences the global value chain. As a

global value chain breaks up the production process across the Asian countries, firms that

specialize in each specific production segment do not produce a whole product. The

outbreak of COVID-19 caused the shut-down of many manufacturing units, which created a

chain effect on international trade, even if their production facilities are operational and

borders are open to trade.

2.3 COVID-19 effects on retention of ISO 9001 and 14001 certifications

EMSs are the environmental sustainability tools, which help the organization cope with

environmental challenges and ensures environmental sustainability. There are various

EMSs, but ISO 14001 is the most adopted management standard worldwide. In

addition, ISO 14001:2015 shows an upgraded set of requirements that an

organization must fulfill to improve its environmental performance (Ikram et al., 2019a,

2019b). While QMS ISO 9001is one of the tools ensuring the quality of production

processes. ISO 9001:2015 underlines the risk-based thinking is targeted to products

and services offered by a given company, for guaranteeing the continuity of

processes for supplying products and services and fulfilling customers’ requirements

(Zimon et al., 2021).

Nevertheless, businesses are striving to keep the same quality levels when their ISO

9001 and ISO 14001 certifications expired during the COVID-19 pandemic. The UK

Accreditation Service is drafting a policy for firms affected by travel restrictions and

Figure 2 Effect of COVID-19 of global supply chain and logistics systems
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home working due to COVID-19 and how these firms can deal with certification bodies

in the context of the pandemic. Among the measures, the use of remote assessments

allows the inspection of documents, even though not fully addressing the same goals in

the on-site visits. Accredited CABs and NABs could face issues regarding the

decisions related to stopping providing certain services or even deviating temporarily

to fulfill the requirements of standards and accreditation rules. European Cooperation

for Accreditation members, as well as certified administrator of volunteer services, are

advising the need for responsible acts and transparently for analyzing risks when

providing services that are slightly different from requirements, as well as not providing

services that jeopardize technical validities (ISO, 2021). Now the certification bodies

are requiring a plan for disasters including weather-related incidents, pandemics and

other man-made caused issues.

The COVID-19 has urged the need for creating the propitious environment for revising,

updating and testing the said plans. When one specific industry requires on-site

assessments, the execution of remote audits via information and communication

technologies (ICT) will ease the assessments processes. The ICT tools allowed several

activities during the pandemic and gained popularity as a solution for many companies

during the pandemic. However, the on-site measures previse the use of safety measures

such as the use of masks, social distancing and quarantine for auditors. The use of remote

audits is not new. The ANSI National Accreditation Board approval processes already used

often remote audits when assessing companies that had remote workers or even the

businesses in the software development industry. The remote assessments have some

requirements from certification bodies. Among them are defined and approved processes,

training of auditors and up-front planning for assessment performance. The adoption of

home working by several businesses was a measure to avoid the exposure of employees to

the coronavirus and ease the decrease of infections and illnesses people. Then, the

accreditation bodies are also seeing in the remote assessments a good solution for keeping

the assessment activities (Kerri Williams, 2020). The dashboard of most affected COVID-19

Asian countries with respect to exports of goods and services, logistics performance, ISO

9001 and ISO 14001 certifications are presented in Figure 3.

Figure 3 Dashboard of most affected COVID-19 Asian countries
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3. Research methodology

This study aims to explore the potential impact of COVID-19 on the exportation of goods

and services (current US$), EMS (ISO 14001), logistics performance and QMS (ISO 9001)

certifications in highly COVID-19 affected Asian countries such as India, Iran, Indonesia,

Philippines, Bangladesh and Pakistan. To capture the environmental and quality

performance, this study has used ISO, 14001 and ISO 9001 certifications which implies that

ISO 14001 represents the number of certifications in selected countries that have

implemented EMS. While ISO 900 depicts, how the quality of production processes is

affected during pandemic represents by a number of ISO 9001 certificates. Exportations of

goods and services value are taken in terms of current USD. The logistics performance

shows the multidimensional assessment of logistics performance, the logistics performance

index (LPI) compares the trade logistics profiles of selected countries and rates them on a

scale of 1 (worst) to 5 (best). Finally, the total number of COVID-19 cases from January 01,

2020, to December 31, 2020, was accumulated in the top-six Asian countries. A full

description of variables and data collection sources is reported in Table 1.

3.1 Grey relational analysis

Grey relational models, known as the GRA models, received enormous recognition in the

past two decades. The GRA models are applied in different fields of study, including

management, engineering, economics, environmental science and medicines (Xu and Li,

2018). GRA efficiently handle the small data set and also deal with grey values and

provides optimum results (Ikram et al., 2021).

In the present study, GRA models constitute four stages. For the analysis, data have been

extracted from multiple databases during 2020 and is subject to normalization in the first

stage. In the second stage, GRA models run on the data to examine the relations of COVID-19

cases and exportations of goods and services, logistics performance, ISO 14001 and ISO

9001 (COVID and EXP, LGT, EMS, QMS) is highly affected Asian countries. The third stage

involves using the GRA ranking approach, which used the weights generated on stage two

and after defining the decision criteria, it is assigned to the alternatives. At the final stage, the

conservative model runs over the analysis results to find the best optimal solution (the variable

or set of variables), which substantially shows how Asian countries were affected by the

COVID-19 pandemic. There are three types of proximities in GRA models. If Deng’s GRA

model relates to partial closeness/proximity, absolute GRA, then, relates to integral closeness/

proximity between two data sequences. While the second synthetic GRA aims to reveal a

more comprehensive closeness/inclusive proximity (Ikram et al., 2020a, 2020b, 2020c).

In 1982, Deng developed the theory of the grey system (Ju-Long, 1982). The GRA models,

also known as grey incidence analysis (GRA), are considered core elements of Deng’s grey

Table 1 Description of study variables

Variables

(code) Description of variables Measurement Data sources

COVID COVID-19 cases Total number of COVID cases Our world in data

EXP Exportations of goods

and services

Exportations of goods and services in current US$ World bank

LGP Logistics performance Performance measurement based on logistics performance index (LPI) by

using a scale of 1 (worst) to 5 (best)

Global innovation

index

EMS ISO 14001 certification ISO 14001:2015 sets out the criteria for an environmental management system Global innovation

index

QMS ISO 9001 certification ISO 9001:2015 sets out the criteria for a quality management system Global innovation

index
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system theory (Badri Ahmadi et al., 2017). These models are superior to other approaches

in tackling data issues whether it contains missing values or if the data sources are

unreliable (Ikram et al., 2019a, 2019b). It also handles the small data set with maximum

efficiency (Rehman et al., 2020). According to Dai et al. (2014), GRA models provide better

grounds to understand the complexity of the conceptual model. Recently, Sheikh et al.

(2019) explained the systematic process and steps to measure Deng’s GRA model of two

data sets represented as v0 and vh. This analysis is composed of five phases:

Stage 1 – to measure Deng’s GRA, it presents the equation of our two data sets d 0 and d i,

i = 1, 2, 3. . .,m, where:

v
0
h ¼ vh

vh 1ð Þ ¼ v
0
h 1ð Þ;v 0

h 2ð Þ; . . . ;v 0
h nð Þ

� �
; h ¼ 0; 1; 2; 3; 4 . . . ;m (1)

Stage 2 – it involves the calculation of the difference in the d
0
0 and d

0
i sequence, where

h =1, 2,3,4 . . .,m and presented as:

h lð Þ ¼ jjv 0
0 lð Þ � v

0
h lð Þjj;D ¼ Dv 1ð Þ;Dv 2ð Þ; . . . ;Dv nð Þ

� �
; h ¼ 1; 2; 3; . . . ;m (2)

Stage 3 – it attempts to find the difference (maximum and minimum), where:

M ¼ maxhmaxlDh Tð Þ; (3)

m ¼ maxhmaxlDh Tð Þ; (4)

Stage 4 – it measures the grey incidence co-efficient using the following formula where § is

distinctive coefficient and having the value of 0.5.

Stage 5 – it is measuring Grey relational degree (GRG) according to the following equation:

j 0h ¼
X

T ¼ 1n j 0h Tð Þ �wl
� �

; h ¼ 1; 2; 3; 4 . . . ;m: (5)

In equation (5), ,
P

wl=1 and 1
n represent equally distributed criteria (Sarıkaya and Güllü,

2015).

3.1.1 Absolute degree of the grey relational analysis model. The relations among study

variables are better performed using Deng’s GRA model than traditional statistical methods

(Ikram et al., 2021) and it is known as the absolute GRA model or absolute degree of GRA

(ADGRA) (Zhicai and Li, 2018). Using this rigorous econometric technique in an

investigation permits to have insights on geometric proximity between the sequential study

setup and the information on study parameters and their association with the designed

framework. Analyzing the GRA in the study model requires access to the two separate time

periods v0 and vh This analysis is composed of three phases:

Stage 1 – Using the different time intervals v0 and vh to measure the base point v0
0 and v0

1.

Stage 2 – Estimating jg0j,jg1j and jg1�g0j.
Stage 3 – Calculating the m01 ADGRA different time span using the d 0, d 1 sequence. Then,

the formula to estimate ADGRA is given below:

m01 ¼ 1þ jg0j þ jg1j
1þ jg0j þ jg1j þ jg1 � g0j

(6)

3.1.2 Deng’s degree of grey relational analysis. In the next step of the analysis, Deng’s

proposed GRA model suggests using Deng’s degree known as grey relational grade

(GRG) or degree of grey incidence analysis (DGRA). The mathematical representation of
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DGRA is given below in equations (7) and (8), in which j 0h (T) is a grey relational

coefficient:

j 0 h ¼
Xn

l¼1
j 0h Tð Þ � l l

� �
; jh ¼ 1; 2; 3; 4j . . . ; jm; (7)

Or

j 0h ¼ 1

n

Xn

l¼1
j 0h Tð Þ

� �
; jh ¼ 1; 2; 3; 4j . . . ; jm; (8)

Equation (7) represents the weighted GRA/DGRA and equation (8) shows the non-weighted

scheme.

This study used the ADGRA model to estimate the weights of technological innovation,

energy, environmental management systems, population growth and green growth for

Pakistan’s case. The formula for weight measurements is given below:

b 01 ¼ 1þ jg0j þ jg1j
1þ jg0j þ jg1j þ jg1� g0j (9)

Considering that the data sequence of the system behavior is represented as vh = (vh(1),

vh(2), . . ..vh)(n) and that C denotes the operator of the sequence, such that satisfies d h(L)

c = (vh(L)c � vh(1);T = 1, 2, 3, .n. Then, C is a point operator starting from zero and d iC

known as zero-scale point image of d i.d iC is often written:

vhC ¼ v0
1 ¼ v0

h 1ð Þ;v0
u 2ð Þ; . . . ::v0

h nð Þ
� �

(10)

According to Liu et al. (2017), we suppose that the length of variables d i and d j are same of

one-time-interval sequences and d i and d j are zero-starting point images as follows:

v0
h ¼ v0

h 1ð Þ; jv0
h 2ð Þ;v0

h 3ð Þj . . . ; jv0
h nð Þ

� �
(11)

v0
u ¼ x0

u 1ð Þ; jv0
u 2ð Þ;v0

u 3ð Þj . . . ; jv0
u nð Þ

� �
(12)

Then it is considered that:

j§ h j ¼
Xn�1

l¼2

v0
h Tð Þ þ 1

2
v0

h nð Þ
2
4

3
5 (13)

j§u j ¼
Xn�1

l¼2

v0
u Tð Þ þ 1

2
v0

h nð Þ
2
4

3
5; (14)

j§ h � §u j ¼
Xn�1

l¼2

v0
u Tð Þ � v0

h Tð Þ
� �

þ 1

2
v0

h nð Þ � v0
u nð Þ

� �
2
4

3
5; j§u j

¼
Xn�1

l¼2

v0
u Tð Þ þ 1

2
d 0

h nð Þ
2
4

3
5;

(15)

3.1.3 Second synthetic degree of the grey incidence analysis model. Second synthetic

degree of grey incidence analysis (SSDGRA) model is the next stage to calculate the
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proximity between two curves using the two data sequences mentioned before. This model

presents the whole proximity of the factor’s series. SSDGRA is measured by incorporating

the integral and partial points of the proximity among the curves. This model is proposed by

Javed and Liu (2018) and can be estimated through the following equation:

b hu ¼ d e hu þ 1� dð Þˆhu ; jd « 0;1½ �; (16)

in which b hu = SS degree of grey relation (SSGRG), [hu = absolute degree of grey relation

(absolute GRG) and ˆhu = Deng’s degree of grey incidence/grey relation (GRG). In

Figure 4 we present the framework of this study.

4. Results and discussion

GRA models are used in this study to analyze the relations among COVID-19, exportations

of goods and services, logistics performance, ISO 14001 and ISO 9001 certification of top-

Figure 4 General framework of the study

Calculate Grey Deng Degree, Grey 
Absolute Degree, Second Synthetic 

Grey Degree

Calculate the weight parameters of 
DGIA,ADGIA and SSGIA for top 

effected COVID-19 Asian countries

Simulated the accumulation sequence

Obtained the accumulation sequences

Selection of most optimal alternative

The Actual data

Data Transformation

Get the relative generation rate sequence

Obtain decision parameters

Comparison of DGIA, ADGIA 
and SSDGIA

Conservative method

Insights

Conservative (Maximin) bases on
SSGRG weights

Criteria action matrix
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six highly affected Asian countries such as India, Iran, Indonesia, Philippines, Bangladesh

and Pakistan. GRA models’ efficiency makes it a better technique, as it deals with

endogeneity issues and grey values and provides an optimal solution (Badri Ahmadi et al.,

2017). The analysis results for GRA models, Deng’s GRG, SSGRG and absolute GRG, are

displayed in Tables 2 to 5.

GRA models help us evaluate the association among COVID-19 (number of cases), the

exportation of goods and services (current value in USD), logistics performance (measured

by LPI), EMS (ISO 14001) and QMS (ISO 9001 certifications) in top affected Asian countries

during the entire year of 2020. GRA models show the influence, association and both these

parameters using Deng’s GRA, absolute GRA and SSGRA. The relation strength is

measured using a scale point from 0 to 1, where 0 depicts the weakest and values toward 1

indicates the most substantial relations for the absolute GRG model. In this study, a higher

score value implies high intensifying effects of COVID-19. The Deng GRG model’s scale

has a standardized value from 0.5 to 1, in which influence toward 0.5 is an indication of

weak, while it shows the strong influence among study variables when it is toward 1. While

SSGRG is the average of Deng’s GRG and absolute GRG showing both association and

influence (Javed et al., 2019). The assessment of COVID-19 (number of cases), the

exportation of goods and services (current value in USD), logistics performance (measured

by LPI), EMS (ISO 14001) and QMS (ISO 9001 certifications) are presented in Figure 5.

Table 2 GRA assessment for COVID-19 and exportations of goods and services in
Asian countries

Country Absolute GRG Deng GRG SSGRG

India 0.9889 0.6995 0.8513

Iran 0.9487 0.7088 0.8288

Indonesia 0.7690 0.8202 0.6299

Philippines 0.9476 0.7550 0.8442

Bangladesh 0.9470 0.6218 0.7844

Pakistan 0.5520 0.7078 0.7946

Table 4 GRA assessment for COVID-19 and logistics performance in Asian countries

Country Absolute GRG Deng GRG SSGRG

India 0.8770 0.9494 0.9132

Iran 0.6204 0.7170 0.6687

Indonesia 0.9663 0.6203 0.7933

Philippines 0.8726 0.7168 0.7947

Bangladesh 0.6055 0.5619 0.5837

Pakistan 0.5653 0.4589 0.512

Table 3 GRA assessment for COVID-19 and ISO 14001 in Asian countries

Country Absolute GRG Deng GRG SSGRG

India 0.7792 0.7531 0.7667

Iran 0.7125 0.7202 0.7163

Indonesia 0.5447 0.5856 0.6489

Philippines 0.8506 0.7018 0.7762

Bangladesh 0.8757 0.6666 0.7306

Pakistan 0.9282 0.7542 0.7974
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In Table 2, the relations of COVID-19 number of cases are analyzed with exportations of

goods and services in top affected Asian countries. Absolute GRG results show that India’s

exportation of goods and services received the highest ranking by obtaining the weight

score of 0.9889, which implies that the Indian’s exportation of goods and services are

negatively affected due to COVID-19 in the year 2020. While Iran and the Philippines come

in a row on second and third position, respectively, by receiving the association score value

of 0.9487 and 0.9476. These countries are followed by Bangladesh (0.9470), Indonesia

(0.7690) and Pakistan (0.5520). There was a record decline of 34.57% in India’s exports

during the first wave of COVID-19 in March 2020.

According to Deng’s GRG results, Indonesia and the Philippines got the highest-ranking

value of 0.820189 and 0.75499, respectively, implying that these countries’ exportations are

Figure 5 GRA based evaluation of COVID-19, economic growth, environmental
performance and quality production

Table 5 GRA assessment for COVID-19 and ISO 9001 certification in Asian countries

Country Absolute GRG Deng GRG SSGRG

India 0.6204 0.4589 0.5636

Iran 0.6055 0.6204 0.6129

Indonesia 0.5653 0.5619 0.5396

Philippines 0.8770 0.7170 0.7970

Bangladesh 0.9264 0.7768 0.8516

Pakistan 0.9727 0.8494 0.9110
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drastically decreased due to the influence of COVID-19 number of cases. The COVID-19

pandemic around the world and the resulting restrictions in production SC and global trade

flow led to the decline in Philippine’s trade-in March 2020. The Philippine Statistics Authority

reported that the country’s total merchandise trade dropped to US$11.44bn its lowest level

in two years. This trade performance is 25.7% lower than the US$15.40bn recorded in the

same month of the previous year. Both exportations and importations registered declines of

24.9% and 26.2%, respectively (NEDA, 2020). Similarly, Iran and Pakistan trade showed the

declined trend due to COVID 19 transmissibility by obtaining values of 0.7088 and 0.7078,

respectively, followed by India (0.6995) and Bangladesh (0.6218).

The SSGRG model showed the same sequence of ranking pattern between COVID-19

number of cases and exportations of goods and services in Asian top-six most affected

countries. Table 2 shows that India and Iran received the heights score value of 0.8513 and

0.8288, respectively. They were followed by the Philippines (0.8441), Bangladesh (0.7844),

Pakistan (0.7946) and Indonesia (0.6299). Pakistan’s exportations in April 2020 decreased

to $960m, a 54% reduction compared to April 2019. Exportations of knitwear, bedwear and

ready-made garments were also adversely impacted in March 2020. However, exportations

of surgical goods and instruments and certain leather products (such as gloves) reported

positive growth rates in March 2020, both month-on-month, as well as year-on-year (Dawn,

2020).

Our findings on the COVID-19 outbreak and exportations of goods and services of top

affected Asian countries are in line with the findings of Verschuur et al. (2021) and

Hayakawa and Mukunoki (2021), which revealed in their study that COVID-19 drastically

slow down the growth of exportation of goods and services.

The transmission of COVID-19 disrupts business activities on sustainability certifications

and especially creates hurdles in the implementation of ISO 14001 certification. Table 3

shows the relations between COVID-19 number of cases and ISO 14001 certification in top

affected Asian countries. The result of absolute GRG reveals that ISO 14001 certifications

registration in Pakistan and Bangladesh propose the highest score value of 0.9282 and

0.8757, respectively. This indicates a negative relation with COVID 19 number of cases. The

other not-good performances are associated with the Philippines (0.8506), India (0.7792)

and Iran (0.7125). While Indonesia showed the comparatively better performance of ISO

14001 certification by receiving a score of 0.5447 among all six countries during the

pandemic.

Deng’s GRG model shows the slightly different sequence of ranking results for the top

affected Asian countries during the COVID-19 pandemic outbreak. The ISO 14001

certifications of organizations in Pakistan affected the most by obtaining the highest score

of 0.7542, which implies that the certification process or ISO 14001 was slowed down and it

affects the compliance of ISO 14001 due to COVID-19. The ongoing COVID-19 pandemic

has had a significant impact on the certification and auditing services of sustainability

standards. The traditional approach to auditing on-site visits has been significantly curtailed

and it is unclear when and under what conditions, it might resume in full (Castka et al.,

2020). Similarly, the performance of ISO 14001 was low also in India and Iran with score

values of 0.7531 and 0.7202 during the pandemic outbreak. More negative results were

registered for the Philippines, Bangladesh and Indonesia with score values of 0.7018,

0.6666 and 0.5856, respectively. Unfortunately, however, travel restrictions, as well as the

practice of social distancing, that have emerged throughout the COVID-19 crisis have

affected the very core of Voluntary Sustainability Standards (VSS) operations, i.e. on-site

auditing and inspections, which are the foundations of VSS certification and accreditation

(Castka et al., 2020).

In the SSGRG model, Pakistan and Indonesia recorded the same sequence of raking as

Deng’s GRG. Absolute GRG is presented in Table 3. Pakistan comes in a row at first
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position by receiving the score of 0.7974 and its ISO 14001 operations effected drastically

due to the COVID-19 crises. This country is followed by the Philippines (0.7762), India

(0.7667), Bangladesh (0.7306), Iran (0.7163) and Indonesia (0.6489). Due to restrictions on

travel and business activities for personal health and safety reasons, certification bodies

have had to consider adjustments to their auditing practices. Shifts to new types of audits

such as remote or virtual audits may partly compensate for some of these challenges (Auld

and Renckens, 2021).

GRA results of COVID-19 and logistics performance are presented in Table 4. The result of

absolute GRG reveals that the COVID-19 outbreak has adverse and long-lasting effects on

the logistics systems of Indonesia and India by obtaining the highest score value of 0.9664

and 0.8770, respectively. Other countries registered the values such as the Philippines

(0.8727), Iran (0.6204), Bangladesh (0.6055) and Pakistan (0.5653). Due to strict lockdown

measures, the manufacturing and logistics activities have been suspended and it has

affected the demand and supply of various products because of restrictions imposed on

shopkeepers and retailers. All sectors are connected through a complex network of SC and

logistics, but hardly any activities were evidenced during the COVID-19 pandemic (Singh

et al., 2021; Miceli et al., 2021).

Deng’s GRG model and SSGRG showed a similar sequence of ranking results for the top

affected Asian countries during the COVID-19 pandemic outbreak. In Deng’s GRG and

SSGRG models, India recorded the most vulnerable and affected country in terms of

logistic performance among all six top affected countries by obtaining the value of 0.9494

and 0.9132, respectively. While the logistics performance during the COVID-19 outbreak in

Pakistan appeared slightly better among six countries by receiving the score values of

0.4589 and 0.5121045 using Deng’s GRG and SSGRG models, respectively. Pakistan has

been ranked at number 3 after Hong Kong and New Zealand with a score of 84.4 in terms of

handling COVID-19 among 50 countries tracked by the Economist magazine for return to

pre-pandemic life (Recorder, 2021).

According to the report prepared by United Nations, “COVID-19 Socio-economic Impact

Assessment and Response,” the pandemic caused a deep contraction of the Pakistani

manufacturing sector in the first quarter of 2020. All three key sectors, i.e. agriculture,

industry and services, experienced economic losses during the first quarter of 2020. The

pandemic has impacted the sectors unequally, however, the services sector has been hit

the hardest, followed by the manufacturing and the agriculture sectors. The score values of

logistics performance for all the six countries are presented in Table 4.

Quality standards such as ISO 9001 certification imply changes in routines, processes and

managers’ and employees’ roles to be able to transform the complete organization (Ikram

et al., 2020a). The outbreak of COVID-19 disrupts the effective implementation of ISO 9001,

due to travel restrictions and social distances. In this study, we analyzed how the

emergency like COVID-19 create a hurdle in the implementation of QMS and how the

organizations can continue their production processes and assuring quality standards

during unexpected events. Table 5 presents the relations of COVID with ISO 9001 in top

highly affected Asian countries. A similar sequence of raking results is obtained like ISO

14001, the number of ISO 9001 certifications trends goes toward downward for all the

countries selected in this study. Pakistan appeared first in the row by obtaining the highest

score of 0.972664 computed by absolute GRG, followed by Bangladesh (0.9264),

Philippines (0.8770), India (0.6204), Iran (0.6055) and Indonesia (0.5653), respectively.

Likewise, Deng’s GRG and SSGRG showed a similar sequence of ranking results between

COVID-19 and ISO 9001 certifications for the top six highly affected Asian countries is

presented in Table 6. Pakistan shows the most affected and strong negative relation

between pandemic outbreak and QMS certification obtaining the highest value of 0.8494

and 0.9110, respectively. While Bangladesh and the Philippines are the second most
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affected countries during the pandemic in terms of the ISO 9001 certification process.

Moreover, Iran, India and Indonesia position change in Deng’s and SSGRG models. The

association results between COVID-19 and ISO 9001 certification are presented in Table 5.

As a whole analysis of this study, India showed strong negative relations between

COVID-19 and exportations of goods and services and logistic performance, whereas

Pakistan showed a strong negative association between ISO 14001 and ISO 9001

certification among all the six highly affected COVID-19 Asian countries. The trade

balance of India has shown a deficit of USD 9.8 bn in March 2020. According to the

survey conducted by the Institute for Supply Chain Management in March 2020, the

COVID-19 outbreak drastically impacted the global SC. As per the survey, nearly 75%

of companies were affected and faced SCD and it is expected to rise further in the

coming time.

After the computation of weight scores, it was possible to rank the top six Asian

countries based on the exportation of goods and services, logistics performance, ISO 9001

and ISO 14001 certifications. The next step analyzes which country has the least intensified

effect of COVID-19 on its economy, environmental performance and quality products based

on GRA models. To do so, we constructed the decision parameters, which detailed

description is provided in Table 7. O = 4, X = 6, outcome = v (Oi, Xj), whereas i = 1, 2, 3, 4

and j = 1, 2, 3, . . ., 6. Let S1, S2, S3 and S4 show the GRA of exportations of goods and

services, ISO 14001 certifications, logistics performance and ISO 9001 certifications in the

top six highly affected COVID-19 Asian countries.

Table 7 Decision parameters description

Goal

Measuring grey relation (association) between exportations of goods and services, ISO 14001, logistic

performance, ISO 9001 within highly affected COVID-19 Asian Countries

State of nature/criteria (Xj );

N = 1, 2,. . .,k
India (X1)

Iran (X2)

Indonesia (X3)

Philippines (X4)

Bangladesh (X5)

Pakistan (X6)

Alternative actions (Oi);

p = 1, 2,. . .,m

Grey Relation was superior between COVID-19 cases and exportations of goods and services (O1)

Grey Relation was superior between COVID-19 cases and ISO 14001 certifications (O2)

Grey Relation was superior between COVID-19 cases and logistic performance (O3)

Grey Relation was superior between COVID-19 cases and ISO 9001 certification (O4)

Table 6 GRA assessment ranking of highly affected COVID-19 Asian countries

Variables Grey relational model Ranking

Exports of goods and services Absolute GRG India> Iran> Philippines> Bangladesh> Indonesia> Pakistan

Deng GRG Indonesia> Philippines> Iran> Pakistan> India> Bangladesh

Second synthetic GRG India> Iran> Philippines> Bangladesh> Pakistan> Indonesia

ISO 14001 Absolute GRG Pakistan> Bangladesh> Philippines> India> Iran> Indonesia

Deng GRG Pakistan> India> Iran> Philippines> Bangladesh> Indonesia

Second synthetic GRG Pakistan> Philippines> India> Bangladesh> Iran> Indonesia

Logistics performance Absolute GRG Indonesia> India> Philippines> Iran> Bangladesh> Pakistan

Deng GRG India> Iran> Philippines> Indonesia> Bangladesh> Pakistan

Second synthetic GRG India> Philippines> Indonesia> Iran> Bangladesh> Pakistan

ISO 9001 Absolute GRG Pakistan> Bangladesh> Philippines> India> Iran> Indonesia

Deng GRG Pakistan> Bangladesh> Philippines> Iran> Indonesia> India

Second synthetic GRG Pakistan> Bangladesh> Philippines> India> Iran> Indonesia
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The SSDGRA is presented in Table 8, which unfolds the relations among the study factors

to arrange the variables and conclude the criteria response. Then, a decision-making model

is applied to evaluate the impact of COVID-19 on the exportation of goods and services,

logistic performance and ISO 14001 and ISO 9001 certifications in India, Iran, Indonesia,

Philippines, Bangladesh and Pakistan are presented in Table 8.

Finally, we have applied the conservative (maximin) model (Rehman et al., 2020; Ikram

et al., 2019a, 2019b) to obtain which countries have the least intensifying affected among all

of the top affected COVID-19 Asian countries based on SSGRG values, as presented in

Table 8. In this study, we emphasize on lowering the better criteria, in which the minimum

value of V for each country was taken from SSGRG matrix model. The conservative model of

lowering the better criteria shows the following optimal solution:

min Oi max OkV Oi ;Xj

� �� � ¼ min Op

0:8513
0:7974
0:9132
0:9110

8>><
>>:

9>>=
>>;

¼ 0:7974 Pakistanð Þ

This article evaluates the effects of COVID-19 on the exportation of goods and services, ISO

14001 environmental sustainability certificates, logistics performance and ISO 9001 quality

management systems in a multiframework for most COVID-19 affected top-six Asian

countries. The study has individually analyzed the potential influence of individual

independent variables on dependent variables. Figure 6 illustrates that Pakistan showed

better performance during the COVID-19 outbreak, whereas India’s and Iran’s economies

suffered drastically and our analysis showed a strong negative effect between COVID-19

number of cases and exportations of goods and services, logistics performance, ISO14001

and ISO 9001 certifications. The other countries should adopt the smart lockdown strategy

like Pakistan to prevent their economy from more damages and simultaneously, sustain the

environmental performance and quality production processes during the COVID-19

outbreak. Moreover, there is an emergent need to find a solution for companies in providing

a quick response to critical operational issues. In doing so, the companies should adopt the

new technologies providing in-time and accurate information of the uncertain situation and

also protect them from cyber-attacks (D’Adamo et al., 2021).

5. Conclusion and policy implications

This article focuses on the effects of COVID-19 on the exportation of goods and services,

logistics performance and ISO 14001 and 9001 certifications in top-six highly affected Asian

countries (India, Iran, Indonesia, Bangladesh, Philippines and Pakistan) using novel

advanced mathematical modeling, namely, GRA approach. We used ADGRA, DDGRA and

SSDGRA to investigate the potential association among different parameters to further

explore the extent to which COVID-19 has influenced the country’s economic system.

Our findings can be summarized as follows. First, regardless of which measure is applied to

estimate the severity of COVID-19, we have found a strong negative influence of COVID-19

on the exportation of goods and services, logistics performance, ISO 9001 and ISO 14001

Table 8 SSGRG criteria-based matrix

SSGRG X1 X2 X3 X4 X5 X6

K1 0.8513 0.8288 0.6299 0.8442 0.7844 0.7946

K2 0.7667 0.7163 0.6489 0.7762 0.7306 0.7974

K3 0.9132 0.6687 0.7934 0.7947 0.5837 0.512

K4 0.5636 0.6129 0.5396 0.7970 0.8516 0.9110
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certifications in all the six highly affected countries during a pandemic outbreak. Although

the adverse effects of COVID-19 in exporting countries persisted until December 31, 2020,

their magnitude decreased over time in Indonesia and Pakistan. During the COVID-19

outbreak, Pakistan showed comparatively better performance among the six top highly

affected Asian countries. While India and Iran’s exportations drastically go down due to a

rapid increase in the number of COVID-19 cases and deaths. Although COVID-19 has a

long-lasting effect on the economic system of all the selected Asian countries, Pakistan

adopted the smart lockdown strategy to prevent its economy from severe damage. Second,

an outbreak of COVID- 19 pandemic has been reported as an exceptional case that having

a pernicious effect globally because of the suspension of almost all the manufacturing and

logistics activities. The logistics activities of all the selected countries shut down during the

COVID-19 transmissibility, thousands of orders were canceled and prolonged which turn

into huge losses and negative effects on economic growth. All six countries showed

negative economic growth due to COVID-19. Moreover, as a comparative analysis among

the top six affected Asian countries, the SSDGRA model depicts that Pakistan and

Indonesia logistics activities showed the least disruption during the COVID-19 outbreak.

While India and the Philippines supply chain and logistics network were badly damaged

during the COVID-19 pandemic. This result implies that disruption of logistics activities due

to COVID-19 has also a negative effect on the job market in the logistics sector.

Third, the sustainability plans of organizations are also disrupted due to the COVID-19

outbreak. The certification of EMS ISO 14001 ensures the environmental sustainability

regarded as one of the most effective tools to guide quality systems management, ISO

9001 is affected brutally. The certification bodies are failed to follow up the surveillance

audits in COVID-19 which affected the organizations’ environmental performances

and quality standards during production processes. Among the six Asian countries,

the certification process of ISO 9001 and ISO 14001 in Pakistan and Bangladesh

affected the most during the pandemic followed by the Philippines, India, Iran and

Figure 6 Conservative (maximin) based evaluation of COVID-19 in Asian countries
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Indonesia. Due to cross-border travel restrictions, social distances measures, thousands of

companies have lost their certification of ISO 9001 and ISO 14001 during COVID-19 spread

out, tending to lose the opportunity to target the international markets. To date, there is no

action plan or agenda to cover this issue and provide some extension by certification bodies.

This study has some theoretical and practical implications. This study is the first of its kind in

developing a framework and investigating the intensifying effects of COVID-19 effects on

economic growth, logistics performance, environmental performance and quality

production processes. Until now, prior studies have a limited set of analyzes, but no one

covers the ISO 9001 and 14001 certifications in their COVID-19 scenario. This study fills the

literature gap by using the GRA models to analyze the effects of COVID-19 on the

exportation of goods and services, logistics performance, ISO 9001 and ISO 14001

certifications in topmost affected Asian countries (India, Iran, Indonesia, Philippines,

Bangladesh and Pakistan). The adopted methodology (ADGRA, DDGRA and SSDGRA)

proved to be relevant for analyzing countries classified as economies under development to

foster their exportations. We recommend the use of such methods for analyzing other

economies under development and comparing the results with our research.

There are some policy points the leaders, world agencies and governments should take into

consideration on an emergent basis to prevent the economies from more damages and

improve their logistics, environmental and quality performance during the pandemic of

COVID-19. The policy points are as follows.

For governments, the basic solution that different countries are targeting is the obvious

control of the pandemic not only by the safety measures but the growth rates of vaccination.

This will allow societies to go back to normality and a faster recovery of economies, also

supported by recovery plans of national governments. Second, governments and

certification bodies could easy the certification processes to not affect exportations/

importations activities beyond the remote audits. One solution would be the extensions of

certifications renewal up to the end of the pandemic situation for the companies that already

possess such certifications.

Third, the on-site auditing/inspections operations conducted by certification bodies could

be reduced to the extremely necessary and regarding safety measures taken in each

country, according to different levels of the pandemic effects. This solution may support the

remote audits to not stopping the certification processes. Fourth, benchmarking practices

related to smart lockdowns strategies such as those implemented by Pakistan could be

addressed by those countries such as India and Iran, that present economic damages, loss

of environmental performance and quality production.

Fifth, national governments must include, in their economic recovery plan, the transportation

and logistics allowing SC to be reestablished in the post-pandemic period. The countries

that are dependent on maritime logistics would target its recovery due to its importance of

international trade and, consequently, exportations result to GDP. Considering that the

economies under development are experiencing a devaluation of their currencies, which

favors exportations, the exportations of these countries are key for recovering the economic

disruption caused by COVID-19. Then, national governments must pay attention to support

exportations especially through easing the logistics and its infrastructure, which can help

exporters to trade even faster in the international market.

There are some limitations of this study. We included only six top COVID-19 affected Asian

countries and undertake a comparative analysis based on the exportation of goods and

services, logistics performance, certifications of ISO 9001 and 14001. The data used in this

study was from the whole 2020year because of dependent variables data available till

2020. We used GRA models such as absolute GRA, Deng’s GRA and the second synthetic

GRA model to investigate the intensifying effects of COVID-19 on economic

growth, logistics and environmental performance and quality of production processes.
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Future research can be conducted on different countries such as South Asian countries,

SAARC. Moreover, a comparative analysis can be conducted between developed

and developing countries in the future to investigate how the countries responded to the

COVID-19 outbreak. Further, the effects of COVID-19 can be investigated by using the

different methods of analysis on other factors such as social certification, health and safety

certification, renewable energy production and access to electricity.
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