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Abstract 

The emergence of the Covid-19 pandemic has created both negative and positive changes, 

including implementing the circular economy across the globe. This Systematic Review follows 

the PRISMA statement and employs the Text Mining (Voyant Tools) technique to visualize and 

analyze the impacts of the Covid-19 on three aspects of the circular economy: economic, social, 

and environmental. The research employs Latent Dirichlet Allocation (LDA) to identify five major 

topics: (1) Shortage of medical equipment but high medical waste during Covid-19 due to the high 

demand in healthcare; (2) The long term negative impacts of lockdown on economic and social 

activities because of Covid-19 pandemic; (3) The reports on impacts of Covid-19 pandemic on the 

manufacturing globally, and their coping strategies and new opportunities; (4) The impacts of 

international restriction on the tourism, trade, shipping, and aviation industry, causing billion-

dollar losses; (5) The reduction of pollution with health environment improvements with example 

cases from China and EU. The research identifies current literature gaps in the circular economy 
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and Covid- 19 topics and encourages the application of text mining tools into researching to 

stimulate the research process and assist in communicating with the public.  

Keywords: circular economy, Covid-19, Voyant tools, environmental sustainability, social 

sustainability, economic sustainability, text mining. 

Introduction: 

In 2015, world leaders had gathered together to initiate the 17 sustainable development goals 2030, 

which is the blueprint for world development concentrating around the keyword "sustainability." 

In this agenda, sustainability must fulfill three aspects: economic, social, and environmental. 

Circular economy, argumentatively, is the core economic model to achieve this global agenda. 

According to The Ellen Macarthur Foundation, a circular economy is a systemic economic 

development that encourages the reuse and recycling of resources within an economic system and 

gradually declines in consulting virgin resources from nature. This economic system has three 

principles: (1) Design out waste and pollution; (2) Keep products and materials in use; (3) 

Regenerate natural systems. Various research has supported a circular economy's benefits in 

promoting all economic sustainability, social sustainability, and environmental sustainability. 

Regarding Economics, a circular economy ensures substantial resource savings and 

resource optimization (Agardy and Nemerow; Haggar 85-124), and positive employment growth 

from new jobs (Reilly); hence, it promotes economic growth. This model also promotes innovation 

from firms across the world to improve their product novelty and service quality (Pieroni et al.; 

Chen). Implementing circular economy concepts in business, such as reverse logistics, also 

increases profitability, variable costs reduction (Linder and Williander), and increases brand 
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reputation for businesses (Murray et al.). According to the European Parliament, this economic 

model will save €600 billion for EU businesses and create 580,000 jobs by 2030. Alone in the 

United Kingdom, business analytic confidence that a circular economy might generate 50,000 new 

jobs and €12 billion of investment. While in the Netherlands, the circular economy adds €7.3 

billion/year to market values and creates 54,000 jobs (Kalmykova et al.). This model also benefits 

developing countries. For example, China is estimated to gain from 589 billion to 819 billion USD 

in GDP gains by 2030 by improved recycling practices. The reduction in demand for raw material 

in developed countries also helps most developing countries benefiting from lower raw materials, 

such as steel (Nechifor et al.). However, the benefits between developed and developing countries 

are not balanced without inclusive circular economy priorities and fair international trade 

management systems (Preston et al.). 

Socially, a circular economy also brings stability and benefits for underprivileged citizens 

and minority groups, such as their double income in three years, new jobs for women across 

Burkina Faso, Ethiopia, Ghana, Kenya, Mauritius, South Africa, and Uganda (Atani). It also 

reduces unemployment in the United Kingdom, especially in the highest unemployment areas, and 

mitigates regional unemployment disparities (Morgan and Mitchell). According to the European 

Commission’s technical report, the circular economy promotes equal distribution of income across 

EU citizens if resource productivity increases 2% in the EU. According to the World Health 

Organization (WHO) report, higher employment has positive psychological and physical health 

benefits because higher employment in society allows citizens to consume healthier food. Various 

research also indicates the benefit of product responsibility, social inclusion, fair distribution of 

income, and many other benefits; however, scholars critique these benefits as lacking quantitative 
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evidence and the least conceptualized framework among three aspects (Padilla-Rivera et al.; 

Sehnem et al.; Murray et al.). 

Environmentally, the circular economy's benefits are well supported and significant. The 

benefits include but are not limited to raw materials reduction, energy reduction, waste reduction, 

and many other benefits (Sehnem et al.). Based on economic modeling, Ellen MacArthur 

Foundation and McKinsey Center for Business and Environment researchers believe that GHG 

emissions will decline up to 48% by 2030 and up to 83% by 2050 if the world implements circular 

economy principles in business and policies (Rizos et al.). Moreover, the circular economy in the 

progressive scenario can cut up to 296/530 million tons CO2/year in the EU and 3.6 billion 

tonnes/year worldwide by 2050; these benefits ensure global citizens' health safety (Enkvist and 

Klevnäs). The circular economy also protects diversity worldwide. For example, eutrophication 

results in the water body's oxygen depletion due to excessive growth of algae after feeding 

phosphorus waste. This problem causes marine creatures to die. Hence with the circular economy, 

the reduction in phosphorus usage, and improvement in phosphorus recycling, the incidents of 

eutrophication reduce (Smits and Woltjer). 

The impacts of Covid-19 on the Economy.  

On the 11th March 2020, the WHO officially announced the Covid-19 outbreak as a global 

pandemic. Although governments worldwide have stringently introduced sweeping changes such 

as imposing national lockdowns and sealing their borders to contain the novel coronavirus's spread, 

its repercussions on economic activities are irreversibly substantial.  According to the World 

Tourism Organization (UNWTO) until August 2020, the fall in international arrivals translates 

into a loss of US$ 730 billion in export revenues from international tourism, more than eight times 
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the loss experienced after the 2009 global financial crisis. According to the World Trade 

Organization, Covid-19 might also trigger a 9.2% drop in the volume of world merchandise trade 

for 2020. Along with massive job loss and deepened income inequality, an estimated 49 million 

people will suffer from extreme poverty, and the world is likely to experience the first increase in 

global poverty since 1998 (Mahler et al.,). In its October 2020, the International Monetary Fund 

(IMF) forecast a colossal economic loss with global growth projected at −4.4 percent in 2020.  

However, some drastic changes that positively impact human life also occur during the 

Covid-19 pandemic. The population confinement leads the transportation sector to halt and 

industrial and manufacturing activities to drop, paying the way for the reduction of emission from 

fuel combustion, hence the plunge in natural resource usage and the temporary improvement of 

air quality (Le Quéré et al.; Muhammad et al.). While excessive environmental noise can lead to 

health-related problems such as impairment in children's cognitive development, sleep 

disturbance, and cardiovascular diseases, people's physical and mental health can be improved 

thanks to a significant plummet in noise pollution attributable to the decline of both road and air 

traffic movements (Fritschi). As communities are together involved in combating the pandemic, 

social cohesion or social conscience are leveraged, and people utilize the opportunity of studying 

and working remotely from home to bond with family members.  

Due to the bipolar nature of Covid-19 impacts on the circular economy development, there 

are three questions we want to address with this systematic review: 

1. Summarizing the overall research trends about the impacts of Covid-19 on the circular 

economy development across the world.   
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2. Finding the most prominent challenges in each aspect of the circular economy (Economy, 

Social, Environment) that have been pointed out and addressed by researchers in the 

Scopus and WOS database? 

3. Suggesting directions for future research and studies on aspects of the circular economy 

during and after the Covid-19 pandemic. 

Since Scopus and Web of Science (WOS) are two leading international scientific bases 

whose content are meticulously curated and ultimately published (Chadegani et al.), this paper 

aggregates articles on Covid-19 and circular economy from Scopus and WOS journals, which are 

published from early 2020 onward, to analyze insights and trends for the post-Covid-19 world.  

Voyant Tools for qualitative researchers and visualizations: 

To answer the question on the impacts of Covid-19 on circular economy development, we want to 

employ text mining on all research about circular economy and Covid-19 from Scopus and the 

World of Science database. Quantitative analysis of qualitative data is a new application in other 

social sciences and humanities. This is because the distant reading and quantification of texts might 

isolate words out of context and disconnect the words with their contextualized meaning (Hetenyi 

et al.). However, quantitative analysis of qualitative data has become more mathematically 

developed and applied to various social science and humanity research, resulting in a new research 

technique called: text mining. Text mining allows researchers to find patterns and trends in 

"unstructured data" from textual information based on statistics, machine learning, and linguistics 

algorithms. Text mining's major benefits are processing large textual data to extract "high quality" 

information and providing insights into the specific scenario (Talabis et al. 1-12). The application 

of this technique is seen in research across cybersecurity, biomedical literature analysis, online 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 20 February 2021                   doi:10.20944/preprints202102.0447.v1

https://doi.org/10.20944/preprints202102.0447.v1


media analysis, anthropology, disease classification, and analytical customer relationship 

management (Han et al.; Peng et al.; Nettleton 171-179; Marwick). 

Voyant Tools is an open-source, web-based application for performing text analysis with 

the integration of tools, such as Latent Dirichlet allocation (LDA), t-Distributed Stochastic 

Neighbour Embedding, allowing flexibility in textual data analysis and visualization. 35 scholarly 

research pieces in the Scopus database have employed Voyant Tools to extract insightful 

information from mass textual data across disciplines. For example, Nukhu and Singh employed 

linked analysis and word trees from Voyant tools to find the city image's core attributes and focus 

group interview and review text scrapped from TripAdvisor in urban development and tourism 

research (Nukhu and Singh). Scholars also use this tool to find constructions and elements of an 

abstract word from expert interviews and research publications. Neave uses Voyant Tools to 

analyze published interviews with fiction writers and biomedical scientists, finding the 

constructions of "discovery" from scientific and literature perspectives. Finally, Voyant tools can 

also detect trends and interests in discipline across multiple periods of time (Gao). This research 

uses these techniques to spot the development trends in circular economy research during the 

Covid-19 pandemic and generate insightful data from them. 
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Methodology: 

Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) 

PRISMA Statement is a method of literature review developed by Cochrane authors. It aims to 

help researchers improve their analysis of systematic reviews and meta-analyses, ensuring a 

standard guideline for systematic reviews. This process has four stages (See Figure 1): 

identification, screening, eligibility, and then qualitative analysis of included articles (Moher et 

al.) 

To gather relevant research on Covid-19 and circular economy, we employ keywords 

“circular economy,” “CoronaVirus,” “Covid-19”. The Inclusion Criteria (IC) for articles chosen: 

(IC1) peer-reviewed research; (IC2) explicit mention of the relationships between Covid-19 and 

circular economy; (IC3) written in English. The Exclusion Criteria are (EC1) articles not written 

in English; (EC2) articles without an author; (EC3) articles without available DOI or Url on 

SCOPUS or WOS database. The results after PRISMA’s four stages are: 
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Figure 1. The phases that make up the systematic review, adopting from (Moher et al.) 

To further analyze the impacts of Covid-19 on individual aspects of the circular economy, 

we also categorize the 29 articles gathered into 4 folders: Environment, Economic, Social, and All 

articles (see Figure 2). Some articles touch on multiple aspects of circular economy; hence, they 

appear in more than one folder.  We categorize based on close reading along with keywords 

visualization from Voyant Tools. 
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Article Themes Number of Articles 

Economic Aspect 21 Articles 

Social Aspect 17 Articles 

Environmental Aspect 13 Articles 

Total numbers of articles 29 Articles 

 Figure 2: The number of articles per aspect of the circular economy taken from SCOPUS and 

WoS databases. 

Data-mining with Voyant Tools 

To analyze and visualize the textual data from collected articles, we used 5 analytical tools from 

Voyant Tools: Cyrrus Tool, Linked Analysis, Correlation Tool, Topics Tool, and Trend. These 

tools have been used in the research across disciplines and will help to visualize the insights from 

the research questions and guide our close reading analysis: 

1. Summarizing the overall research trends about the impacts of Covid-19 on the circular 

economy development across the world.   

2. Finding the most prominent challenges in each aspect of the circular economy (Economy, 

Social, Environment) that have been pointed out and addressed by researchers in the 

Scopus and WOS database? 
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3. Suggesting directions for future research and studies on aspects of the circular economy 

during and after the Covid-19 pandemic. 

Cirrus Tool creates a word cloud that visualizes the top frequency words of a corpus or document. 

All the stopping words, such as “the”, “a”, “and”,... will be removed in the process. Scholars have 

used the application of the Cirrus Tool (word cloud) in sustainability research and business. For 

example, researchers use word clouds to (1) find the most important keywords in building smart 

cities, (2) identify major elements of hierarchical, egalitarian, or individualistic discourse in energy 

transition in Austrian climate, (3) analyze city branding, and (4) conduct marketing interview 

analysis. Employing this tool, we can find out the significant and highly mentioned keywords 

across the research on the impacts of Covid-19 on the circular economy. 

Linked Analysis utilizes force directed graphs to visualize natural and aesthetically pleasing ways. 

Although this technique is based solely on the information contained in text rather than relying on 

domain-specific knowledge, Linked Analysis still gives insight into the impacts of Covid-19 on 

the circular economy based on the collocations of keywords across different articles. The larger 

size of the word in this graph represents the higher frequency it appears in all research articles. 

Correlation Tool employs Pearson correlation calculations to calculate the correlation between 

two words. The tool also provides the significance level for each pair of words. Corpus Collocates 

is a table view of which terms appear more frequently in proximity to keywords across the entire 

corpus. With the Correlation Tool and Corpus Collocates, we can analyze the inter-relationship 

between the 3 keywords “Economic,” “Social” and “Environment” to see whether researchers tend 

to incorporate multi-dimensional Analysis for their research or investigate each aspect of the 
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circular economy solely. We can also employ this tool to find sub-research topics under a given 

theme, such as “what are the most researched topics in the healthcare sector?” 

 

Topics Tool employs Latent Dirichlet Allocation (LDA), a statistical model for abstract topics 

discovery and topics modeling. LDA assumes that phrases and words in the text belong to latent 

topics and categorize them together. LDA can discover (1) the hidden themes in a collection of 

words and (2) classify the articles into the discovered themes. To cluster text collections, LDA 

utilizes a probabilistic model that adheres to the fact that authors tend to rewrite similar words 

when discussing the same topic. Therefore, LDL uses the cooccurrences of words to illustrate each 

topic as a probability distribution over words and each document as a probability distribution over 

topics (Schwarz). Increasing the iteration can narrow down the topics and increase mathematical 

reliability in predicting themes. Topic Tool then samples new topic assignments for texts in the 

collections. Previous research has used this technique for online public opinion analysis (Zhou et 

al.), tourist reviews analysis (Kirilenko et al.), and building AI for the content recommendations 

(Singh et al. 1-10). This tool can generalize hidden trends in all research articles about the impacts 

of Covid-19 on the circular economy. 

Trends is a visualization method that represents the frequencies of terms across documents in a 

corpus. This tool allows researchers to identify the keyword trend across each month and each 

aspect of the circular economy during Covid-19. The application of Trends for this purpose has 

been used by various researchers since 2018 (Gao). 
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Data Analysis and Results Presentation 

In this session, we will go through all the essential text-mining visualization taken from the 

comprehensive corpus with 29 articles. This session concentrates on insight analysis without close-

reading and in-depth theoretical discussion. The discussions will be concentrated on discussion 

sessions. 

 

\  

Figure 3: The word cloud illustrations of the whole corpus of the impacts of Covid-19 on the 

circular economy. 

According to Figure 3 and after taking out 3 topic words “economy,” “circular,” and 

“Covid,” the highest words frequency are: waste (rank 1), food (rank 2), supply (rank 3), 

production (rank 4), and management (rank 5). In contrast, keywords related to government, such 

as European (rank 25), policy (rank 31), government (rank 78), are ranked less significantly. The 
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trend illustrates the concentration of research on microeconomic management rather than 

macroeconomic, governmental actions and policies during the Covid-19 pandemic. 

From the word cloud visualization (Figure 3) and close reading, the most research 

industries are summerized in Figure 4: Environment and Waste Management Industry (Rank 1), 

Food industry and Beverage (Rank 2), Healthcare industry (Rank 3), Supply Chain (Rank 4), 

Energy Industry (Rank 5), Water Industry (Rank 6), Services Industry (Rank 7), Agriculture 

Industry (Rank 8), and Tourism (Rank 9). This rank has accounted for keywords combination, 

such as healthcare includes keywords "medical," "dental," "pharmacy," or supply chain includes 

"transportation," "supply," "production," "resource management." All industries with less than 

100-word counts will be excluded from analysis because of minimal research, such as the industry 

and education. 

 

Name of industries Key research articles Collocations 

Environment and 

Waste Management 

Industry 

(Vanapalli et al.; 

Zaleski and Chawla; 

Rada et al.; Chauhan 

et al.) 

waste management, waste disposal, waste 

collection, waste generation, waste smart, waste 

recycling, waste energy, waste processing, 

waste municipal. 

Food and Beverage 

Industry 

(Giudice et al.; Mohan 

et al.) 

food waste, food systems, food production, food 

supply, food security, food sustainability, food 

safety 

Healthcare Industry (Mahler et al.; 

Chauhan et al.) 

health waste, health disposal, healthcare system, 

health management, health and food, dental, 

healthcare services.  
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Supply Chain 

Industry 

(Sharmina et al.; 

Rahman et al.; Nandi 

et al.) 

supply chain localization, supply chain Covid-

19, supply chain agility, supply chain resilience, 

supply chain sustainability 

Energy Industry (Sharmina et al.; 

Varbanov et al.) 

energy waste, energy storage, energy efficiency, 

energy intensity, energy production, energy 

heat, energy integration, energy and water 

Water Industry (Mohan et al.; 

Varbanov et al.) 

water footprint, water pollution, water 

resources, water scarcity, water energy, water 

availability, water risk, water food 

Services Industry (Patel) service utilization, service dental, service 

products, service goods, service food, service 

urban 

Technology 

Industry 

(Nandi et al.; Chauhan 

et al.) 

technology university, technology transfer, 

technology applied, technology research, 

technology waste 

Agriculture Industry (Dewick et al.; Mohan 

et al.; Barcaccia et al.; 

Lal et al.) 

food, industry 4.0, agriculture research, forestry, 

agriculture sustainability, agriculture farming, 

soil management 

Tourism Industry (Prideaux et al.; 

Ateljevic) 

Covid-19, local, global, transformative, 

geographies, flow, recovery, geopolitics 

cancellation, 

Figure 4: The summary of key industries from the literature review, their key research, and their 

key themes based on Voyant Tools’ trend and correlation tools. 
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Figure 5: The collocation of economic, social, and environmental. 

 

Figure 6: Visualization of Linked Analysis in each keyword “economics,” “environment,” and 

“social,” automatically generated by Voyant Tools. 

One fascinating insight is that all three aspects of the circular economy have the highest 

collocative frequency (Figure 5 and Figure 6). The collocation measures the frequency that two 

words occur together within all articles using Pearson correlation calculations; this illustration, as 

a whole picture, may suggest that all researchers are assessing three aspects as interconnectivity 

rather than investigating each aspect in isolation. The StreamGraph also highlights that nearly all 
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29 articles address all three aspects of the circular economy, although the weighted between each 

aspect varies across the articles (See Figure 5). Based on the linked connection, its central theme 

of research across aspects of the circular economy is visualized. For example, in the environment, 

we have a social environment and a healthy environment. In economics, researchers look into 

economic activity, economic growth, and social-environmental economics. Finally, most research 

investigates social measure, social distancing, science, and economics in the social aspect (See 

Figure 6). 

We use the Latent Dirichlet Allocation (LDA) to categorize 10 important topics from 29 

articles based on 10-word tokens. However, due to the similarity of the topics, we have merged 

them into 6 topics in Figure 7. Before using LDA, we follow the standard steps for computer-

assisted content analysis (Kirilenko et al.; Heydt; Manning et al.). To ensure the result's reliability 

and consistency, we run iterations multiple times because, for a burn-in of several 100 iterations, 

the LDA algorithm will converge towards the maximum of the likelihood function (Schwarz). The 

function goes beyond the major theme of research papers and tries to find the hidden theme that 

all of them share.  

Token Topic Theme Interpretation 

Covid, Export, Healthcare, Equipment, 

Demand, High, Manufacturing, Shortage, 

Wastse, Ventilation. 

Shortage of medical equipment but high medical 

waste during Covid-19 due to the high demand 

in healthcare. 

Negative, social, long, reported, production, 

pandemic, activities, recession, lockdown, 

growth 

The long-term negative impacts of lockdown on 

economic and social activities because of 

Covid-19 pandemic 
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Pandemic, outbreak, overview, opportunities, 

manufacturing, strategies, global, change, 

Covid, reported 

The reports on the impacts of Covid-19 

pandemic on the manufacturing globally, and 

their coping strategies and new opportunities  

shipping, aviation, travel, scenario, industry, 

trade, billion, international, impact, based 

The impacts of international restriction on the 

tourism, trade, shipping, and aviation industry, 

causing billion-dollar losses. 

air, Covid, reduction, noise, environment, 

China, national, EU, health, pollution 

The reduction of pollution with health 

environment improvements. Example with case 

study from China and EU 

 

Figure 7: Topics extracted from 21 articles where ten tokens most closely associated with the 

topic are presented. 

From the LDA topic analysis in Figure 7, we can see the hidden themes spread across 

dimensional economic, social, and environmental elements. In these articles, the impacts of Covid-

19 on the circular economy is both positive and negative. We have conducted close reading 

analysis about these themes based on Voyant Tools key result suggestions on-trend. An abundance 

of evidence supports the topic's interpretation. The problems are a shortage of medical devices, 

economic-social disruption due to lockdown, and economic loss due to the international ban. The 

positive results are environmental improvement across different pollution types, building the 

foundation for the circular economy infrastructure. The solutions suggested to cope with Covid-

19 are opening borders and promoting international trade after Covid-19. 
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Discussions on the major topics developed by Latent 
Dirichlet Allocation 

Shortage of medical equipment but high medical waste during 
Covid-19 due to the high demand in healthcare. 

 

Regarding the first topic of Shortage of medical equipment but high medical waste during 

Covid-19 due to the high demand in healthcare, seven research addresses this topic. Due to the 

high infection rate of Covid-19, the demand for personal protective equipment rapidly increases 

due to reliability and affordability. Hence, currently, the United States, India, and the United 

Kingdom face low supply stock for equipment due to these countries, initially, not promoting 

stockpiling of essential medical equipment. Moreover, the mass production of ventilation 

equipment is prevented due to patent rights, asking new producers to design new products to 

increase the supply of goods. Hence, they are in shortage of ventilation products across different 

countries (Ibn-Mohammed et al.; Nandi et al.). This lack of protective equipment creates high risks 

of virus infection for workers in the informal economy (Dewick et al.). Moreover, two research 

emphasize the environmental consequences of medical waste from one time used for medical 

protection by doctors and citizens. As the plastic used in medical equipment has low recyclability 

(Vanapalli et al.) and the public health guideline that reusable medical equipment is unhygienic, 

the Covid-19 implements plastic dependency and unsustainable plastic usage across the world 

(Makki et al.). Covid-19 forces humans and the government to make trade-offs between health and 

the environment, significantly preventing the circular economy. 
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 However, researchers also find opportunities and solutions to nurture a circular economy 

amid Covid-19 and medical supply shortage. Firstly, the circular economy's principles provide 

solutions to the medical equipment shortage issues with repairability, reusability, and 

remanufacturing. If society and the economy can adopt the circular economy principles, we can 

create a more resilient and competitive market post the pandemic (Nandi et al.). The practices are 

sharing, repair, and refurbished medical equipment and devices. Secondly, decentralized and 

localizing manufacturing involves giving multiple facilities rights across locations within a country 

to self-producing material. This might not be financially and legally plausible in the current 

situation; however, it will utilize local materials and reduce global trade dependency. Thirdly, the 

government can develop an Extended Producer Responsibility scheme to give medical producers 

an incentive to design environmentally friendly products, such as reusing or recycling (Wuyts et 

al.). Although the circular economy principles are not short-term solutions for Covid-19, its 

strategies will solve the long-run problems and prevent other environmental and supply shortage 

situations in upcoming crises. 

The long term negative impacts of lockdown on economic and 
social activities because of Covid-19 pandemic 

There are 15 pieces of research addressing the negative impacts of lockdown on economic 

and social activities. Due to the fast spread of Covid-19, lockdown is a measure to prevent citizens 

from moving freely due to the risk of spreading the virus. During the pandemic, countries 

worldwide have implemented strict strategies, such as national lockdown and border closures (Ibn-

Mohammed et al.; Giudice et al.). The lockdown prevents citizens from work and countries to 

trade, leading to multiple consequences. According to the IMF, the corona crisis caused a 3% 

decrease in the world GDP by April 2020, projected to increase over 6% post-Covid-19. Moreover, 
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the GDP per capita is also predicted to drop in 170 countries (Herstatt and Tiwari). The lockdown 

is also predicted to cost trillions of dollars in the upcoming years because of the global recession 

(Ibn-Mohammed et al.). This policy also causes asymmetric shock for both demand and supply. 

Regarding the supply side, the consequences of medical shortage have been addressed. However, 

supply issues are not limited to that industry. The food industry, for example, has a significant hit. 

Millions of people are at the risk of experiencing the disruption of food intake, while the restaurants 

cannot have customers visit them (Ibn-Mohammed et al.). This is a billion-dollar dilemma that 

businesses in food and beverage cannot fully solve, despite the increase in demand for delivery 

services.  

Socially, the Covid-19 changes the ways our society functions- in a negative direction. 

Research has reported that the implementation of a national shutdown renders 130 million 

employees jobless. Another survey from ActionAid also highlights this issue. Among respondents 

surveyed until the end of May 2020, 75% reported losing their livelihood, nearly 50% had not been 

paid, around 17% had gained just partial wages, and over 50% had owed more debt (Breman). 

Another emerging diet-related issue is malnourishment. Because the traditional supply chain is 

restrained, resulting in less available and more expensive fresh fruits and vegetables, an increasing 

number of people have to resort to highly processed food (Lal et al.). Lost income can make 

previously affordable meals lavish, inflicting hunger on many millions of people. As 

unemployment and hunger pave the way for criminal actions and social unrest, the current 

pandemic is unstabilizing the economy and society. These economic and social challenges pose a 

threat to sustainable development and limit the incorporation of the circular economy. 
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The reports on the impacts of Covid-19 pandemic on the 
manufacturing globally, and their coping strategies and new 
opportunities  

13 articles addressed this topic. Impacts of Covid-19 pandemic on the manufacturing 

globally, and their coping strategies and new opportunities. According to previous research, 

although the circular economy principles apply to all parts of the economy, its impacts have 

concentrated on the manufacturing sector. Hence, the manufacturing sector analysis can illuminate 

researchers on the challenges and opportunities to develop a circular economy amid Covid-19 

(Mohan et al.). 

The impacts of Covid-19 on manufacturing are enormous across the world. One research 

indicates that the world-leading manufacturing and export countries, such as Korea, Japan, the UK, 

German, Italy, and France, are the most hit by the pandemic (Ibn-Mohammed et al.). For example, 

German is a leading manufacturing country worldwide with total manufacturing values only lesser 

than Japan, the United States, and the United Kingdoms. During the pandemic, domestic and 

foreign firms' manufacturing orders have been canceled at a loss of 15% year-over-year (YOY). 

The production level of German in total (with price and calendar adjusted) also dropped 11% on a 

YOY basis in March 2020 (Herstatt and Tiwari). Moreover, due to the lack of diversification in 

sourcing strategies, there is a lack of raw materials and highly tech-specialized material for 

production after the border closedown, causing "manufacturing deserts" across cities, regions, and 

countries (Ibn-Mohammed et al.).  

The circular economy offers several solutions for this global issue. Indicated by 3 pieces 

of research, localization, agile manufacturing, and implementing recycling-refurbishing 

techniques can address all the manufacturing difficulties (Nandi et al.; Barcaccia et al.; Neumeyer 
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et al.). Firstly, localization in manufacturing processes counters unexpected distance-related risk. 

Moreover, by localizing purchasing, manufacturing, and R&D, the company will gain 

competitiveness by addressing the local market's demand. The production costs, such as 

transportation costs and risks related to long traveling and storage, also minimize. A blockchain 

technology (BCT)-enabled circular economy platform can help firms share leasing to redistribute 

their new and excess inventory supplies regionally and normalize panic purchases at local grocery 

stores (Nandi et al.). Agile manufactures are the working principles where processes, tools, and 

training are prepared to ensure quick responsibility toward customer needs and market changes 

while still controlling costs and quality. To develop agile manufacturing principles, the business 

must integrate all sectors of their operation, such as laborers and machines, into lean and flexible 

components. Finally, by developing recycling and recovery techniques, firms can ensure resources 

to meet customers' demands even in the pandemic. Moreover, these techniques can reduce 

production costs; hence, firms can reduce the price to boost demand that has dropped due to Covid-

19 (Neumeyer et al.). By implementing these practices, firms will be more responsive and better 

prepared to transform into a circular economy post-Covid-19. In short, although Covid-19 makes 

huge losses for world manufacturing, it helps firms and countries to appreciate the benefits and 

develop a more circular economic process across the world. 

The impacts of international restriction on the tourism, trade, 
shipping and aviation industry, causing billion-dollar losses. 

The pandemic impacts on aviation, shipping, tourism, and trade activities are predicted by 

modeling to cost hundreds of billions of dollars. Firstly, aviation activities face flight cancellations 

and bans, leading to an immediate loss in aeronautical revenues. Airport, however, still has to 

maintain and operate with limited avenues to reduce costs. Scenario modeling has been conducted 
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with Scenario 1 (Optimistic scenario) and Scenario 2 (Pessimistic scenario). With an optimistic 

scenario (the Covid-19 would end in May 2020), the Air Transport Bureau estimated an overall 

reduction of between 39%-56% of airplane seats; 872-1,303 million passengers. This is equal to 

the loss of gross operating revenues between 153 billion USD to 231 billion USD. Under the 

pessimistic scenario (Covid-19 stops at December 2020), the Air Transport Bureau estimated the 

decline of between 49%-72% of airplane seats, 1,124 to 1,540 million passengers, and between 

198 billion USD to 273 billion USD lost in operating revenues. The model is a function of the 

duration and size of the pandemic and containment measures, economic situations, the pace of 

economic recovery, and customers' confidence level for air travel (Ibn-Mohammed et al.). It is 

worth noting that the first scenario has not appeared, and the world may not achieve the end of 

Covid-19 in 2020. This would mean the loss in the avian industry might go beyond even the 

pessimistic scenario. 

Aviation loss directly impacts tourism, leading the tourism industry also experiences high 

economic loss. UNWTO reported a drop of 22% in international tourism. This drop costs $80 

billion and a loss of 67 million international arrivals in 2020. The modeling also expected a fall 

between 58% to 78% in the arrival of international tourists (Ibn-Mohammed et al.). These trends 

will hugely impact tourism countries, such as Thailand, Italy, and Spain. For instance, Italy is at 

risk of losing 12 billion euros in the food and wine tourism sectors (Barcaccia et al.). The restriction 

of international travel does not only cause economic loss. According to modeling, travel 

restrictions could cause 100 to 120 million job losses in tourism (Ibn-Mohammed et al.). Trade 

and shipping industry also faces economic problems. The global volume of merchandise trade also 

declined by about 13% in mid-April and a 32% decline in the subsequent months. In Europe, the 

shipping industry is experiencing a ‘critical’ moment where the European community of ship-
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owners’ reported that all vessels have significant immediate losses, declining turnover higher than 

60% (Rahman et al.). 

Regardless of such loss in the economy, scholars view the pandemic as an opportunity to 

promote a circular economy in the international supply chain and tourism sectors. Solving climate 

crises is an integral part of the circular economy. Limiting the increased temperature to below 2°C 

requires rapid and complete decarbonization of energy systems; however, it is traditionally 

believed to be hard achieved in the aviation and shipping industry. The technological supply-side 

options alone cannot cut the CO2 emissions to zero rapidly in aviation and shipping. The 

significant demand reductions in these two industries to meet the 1.5–2°C goal. Hence, the Covid-

19 pandemic creates a golden opportunity for CO2 emissions reductions by reallocating from avian 

transportation to other less energy-intensive transport modes (Sharmina et al.). Still, it should be 

acknowledged that the impacts of Covid-19 also reduce the available resources for developer 

recycling facilities, making vessel recycling and developing recycling facilities in the EU, for 

example, may not be socially, economically, and environmentally sustainable (Rahman et al.). 

The reduction of pollution with health and environment 
improvement. Example with a case study from China and EU 

 

Despite the many economic, social, and environmental effects, the pandemic has positively 

transformed citizens' attitudes, behavior, and business operations. These benefits create a growing 

momentum for transforming customers' consumption, business operations, and production toward 

the circular economy (Kahlert and Bening; Nandi et al.; Giudice et al.; Herstatt and Tiwari; Ibn-

Mohammed et al.; Rubino et al.). The benefits include improvements in air quality, noise quality, 

and the reduction in CO2 emission. For example, air quality improvement over the pandemic has 
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saved more lives than Covid-19's death in China (Ibn-Mohammed et al.). Covid-19 also reduces 

problem over-tourism typically related to the displacement of inhabitants, damage to local 

resources, and a decrease in residents' quality of life (Rubino et al.). Lockdown measures also 

result in a reduction in the number of road accidents to 23% in Germany. There is an increase of 

12.5% in the sale of bicycles, sports articles, and camping goods in German also (Herstatt and 

Tiwari). 

However, the discussions mostly revolve around whether these benefits are long-term and, 

if not, how the government, business, and citizens can keep track of this momentum toward the 

circular economy. There are various suggestions from scholars, ranging from policymaking to 

business practice. Policy plays an essential role in the market and national scale, especially 

financial aid and setting standard industry guidelines. For example, the recycling industry has a 

low-profit margin; hence, governments' financial aid will motivate firms to increase recycling and 

be financially ready to develop the latest technology. Vertical and horizontal integration is vital in 

allowing recyclers to achieve economies of scale (Kahlert and Bening). The recycling industry 

also needs investment in chemical recycling or automation and digitalization, such as blockchain 

technology (BCT)-enabled circular economy platform. Scholars investigate localization, agile 

manufacturing (aforementioned) and frugal innovation, and blockchain technology (BCT)-enabled 

innovation on a firm scale (Nandi et al.). Frugal innovation simplifies the design and reduces the 

cost of a good and its production. This type of innovation can shape affordable green excellence 

in production. If frugal products, services, technologies, and business models can be implemented 

during the Covid-19 pandemic, it can provide long-term changes in ensuring financial, societal, 

infrastructural, and ecological sustainability. Blockchain technology (BCT)-enabled innovation by 

developing decentralized and immutable data, reliable data, transparency, traceability, smart 
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contracts, and incentivization. This technology helps solve sustainable supply chain issues, such 

as food contamination, carbon credits, and scheduled maintenance. 

Limitation and suggestion for future research: 
In this section, we concentrate on the systematic review and text-mining key findings, comments 

on our research method limitation, and provides direction for future research.  

Comprehensive but Lack of Empirical Research: Firstly, the research sees the current 

research trend on the circular economy concentrates on many essential industries in daily life, such 

as waste management, food and beverage, healthcare, supply chain, and tourism. The research also 

sees proposals for integrating sustainable practices and smart technology across different 

economies, such as manufacturing, logistics, and services. However, all these suggestions are 

perspective-based and theory-based without empirical evidence. There is limited research over the 

data mining and close-reading process that applies modeling and cost-benefit analysis for their 

suggestions, making these suggestions vivid in theories but unaccounted for unavailability of 

resources to implement. This is one of the key literature gaps in the current research trend in the 

circular economy and Covid-19. 

 Research concentrates on business and policymakers: Secondly, all researchers 

acknowledge the opportunities in developing the circular economy practices in Covid-19 

pandemics and the necessary global inclusions into the process at a multi-level, such as 

international organizations, national policymakers, firm owners, and customers. However, the lack 

of research guides maintaining positive customer behavior post-Covid 19. Most of the suggestions 

are how to engage firms with customers or policy with citizens, making all suggestions passive 

from the customers' perspective. Future research in this topic should engage more with customer 

analysis and develop guidelines to maintain customers' engagement with the circular economy 
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during the pandemic and post Covid-19. 

 Research lacks geographical diversity and economic diversity: Although most of the 

research touches on the international aspects of Covid-19, their analysis and case studies are 

revolving around EU nations, such as Poland, Italy, German, Georgia, and Russia. Hence, there is 

under-representative research from Asian, African, Latin American nations about impacts of 

Covid-19 on the circular economy. The research for this lack of diversity might because only EU 

nations actively adopt a circular economy on their national strategies. Moreover, most research on 

the impacts of Covid-19 on the circular economy concentrates on developed countries. Many 

advices from this research, such as incorporating blockchain technology in waste recycling or agile 

manufacturing, might not be affordable by firms in developing countries, especially in the midst 

of Covid-19. Nevertheless, without inclusion in research from developing countries in the future, 

it is hard to implement a circular economy across the globe due to the diverse geographical 

condition, culture, economic situation across the world.   

 Advantages of Voyant Tools and Data Mining: Finally, we want to comment on the 

advantages and disadvantages of text-mining in the systematic review, generating visualization, 

and directing research. Text-mining's key advantages are fast text processing and developing a 

strong visualization of research corpus with colorful pictures. In this research, the word cloud has 

illustrated 29 results' concentrating themes and the interdisciplinary of three aspects in the circular 

economy without the need for close reading and interpretation. This helps researchers to save time 

and human resources in the research process. Moreover, this technique allows researchers to 

formulate their hypotheses and follow the research trend easily.  

Disadvantages of Voyant Tools and Data Mining: Voyant Tools cannot be used without 

close reading and domain technical knowledge. This is because the Voyant Tools require authors 
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to interpret data without context, which may cause subjectivity and bias in research. There are not 

also formal guidelines for rigorous and reliable Voyant Tools' and interpretation. For example, the 

interpretation of 5 major themes does not necessarily reflect the comprehensive nature of all 29 

pieces of research on the impacts of Covid-19 on the circular economy. For example, a big section 

of technology application to promote the circular economy in various research has been excluded 

from 5 topic generations. Hence, future research should solve these methodology limitations. 

However, in conclusion, data mining and Voyant Tools should be considered a good supply for 

systematic review and textual analysis. 

Conclusion: 
At the time of this research, Covid-19 has cost the death of 1.6 million citizens and is currently 

infecting 70 million global citizens. Researchers' simulations and predictions before June 2020 

have gone wrong due to the prolongation of the Covid-19, causing economic, social, and 

environmental loss beyond estimation. Still, under the mist of the pandemic, various technologies, 

suggestions, and guidelines set out by researchers have been implemented around the world and 

publicly cited by international organizations, such as the World Economic Forum (WEF), WHO, 

and Food Agriculture Organization (OECD). For example, the Organisation for Economic Co-

operation and Development (OECD) calls for the localization of production (Yueh), and WEF 

promotes blockchain technology to track Covid-19 vaccine supply (Korin). These results should 

be credited to the research community and their contribution to the circular economy in the 

pandemic situation. 

 The circular economic perspective is undoubtedly the negative consequences and pressures 

from the pandemic on all three aspects of the circular economy. The problems are not limited to 

the health and environmental trade-off from one-time-use plastics, the economy and health trade-
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off from lockdown or economy and social trade-off from million job loss and business shutdown. 

With in-depth research and guidelines set out by researchers, there might be a light from the 

darkness. Policymakers, businesses, and customers are seeing direct and indirect benefits from the 

circular economy's principles and practices. By nurturing the circular economy practices during 

the pandemic, we will develop a more sustainable and resilient world in the future regardless of 

another pandemic like Covid-19. 

 For suggestions on future research, we suggest more empirical research and cost-benefit 

analysis of the circular economy strategies on combating Covid-19. Researchers should also work 

on analyzing the opportunities and challenges to promote a circular economy from customers’ and 

citizen perspectives during and after the pandemic. Finally, researchers should also concentrate on 

developing countries and regional areas beyond Europe. Following these suggestions, research, as 

a whole, will become more data-driven, practical, and inclusive for policymakers, businesses, and 

citizens across the world. 
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