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Abstract: The COVID-19 pandemic has caused significant disruption to global economies, disrupting 

business activities, consumer behaviour and supply chain dynamics. Keep in view these issues, employing 

business data analytics (BDA), circular economy (CE), and digital marketing has become critical for 

businesses to stay growing and agile. The study explores the impact of BDA on CE and digital marketing and 

their impact in enhancing resilience and sustainability performance of China’s manufacturing sector during 

the post-pandemic era. Via cross-sectional data and the PLS-SEM (partial least squares structural equation) 

modelling, the findings validates that BDA implementation augments decision-making, while CE contributes 

to environmental impact mitigation and cost reduction. The findings also elucidate that collective focus on 

digital marketing, driven by changing consumer preferences, is driving customer engagement and boosting 

financial performance. This research suggests policy makers to invest in BDA and data driven stategies to get 

enrich insight about market trends and real time data, customer preference and manage SC disruption in post 

pandemic era.  

Keywords: Circular Economy, Business Data Analytics, Digital Marketing, Supply Chain Management, Post-

pandemic, Resilience. 

1. Introduction 

The COVID-19 pandemic has been an exceptional global crisis, disturbing outdated business practices, con-

sumer behaviors and supply chains [1]. It exposed weaknesses in traditional business models and forced organizations 

to adapt according to ever changing market demand [2]. Manufacturing, aviation, and tourism were among the hardest 

hit, facing restrictions, labour shortages, and supply chain disruptions [3]. However, despite these major challenges, 

the pandemic has accelerated the adoption of digital transformation and sustainable practices. 

In today post pandemic era, digital tools like BDA, CE models, and digital marketing become key supporters 

for businesses in managing uncertainties [4]. Big data analytics (BDA) can provide insights that would help businesses 

cope with supply chain disruptions, possibly optimise inventory, and even predict market trends [5]. The practices of 

CE alleviate resource scarcity and bring business operations in line with sustainability goals [6]. Establishing CE 

practices help companies overcome current environmental obstacles and improve business performance [8]. At the 

same time, as businesses were forced to shift their operations online, digital marketing became a necessary tool for 

engaging customers remotely and encouraging purchases in an increasingly digital world [7]. 

However, it is unclear how a firm’s internal capabilities affect its overall accomplishment [9,10]. Very few 

research has been conducted on the impact of BDA and digital marketing on firm performance [11, 12]. This study 

explores how CE, BDA and digital marketing can reduce supply chain ambiguity and improve firm performance in 
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post pandemic. This study also addresses insights into how these tools and practices integrate to create resilience, 

escalate effective efficiency, and promote sustainability, with a focus on Chinese manufacturing companies. 

The main contributions part of the article are based on the above discussion as follows. 

 Explores how BDA, CE practices, and digital marketing can drive value creation for firms and improve 

performance in the post-pandemic era. 

 Fills a gap in the literature regarding the regional application of these practices by providing empirical in-

sights from Chinese manufacturing firms. 

 Using CB-SEM for modelling complex relationships among variables. 

 Emphasizes actionable tactics that companies can adopt to utilize digital tools and sustainability practices for 

enhanced operational efficiency, customer engagement and overall resilience. 

 Policy implications to enable the adoption of digital transformation tools and sustainability initiatives in the 

sector. 

 Provides unique insights into how companies can navigate uncertainty and grow performance post-global 

crisis. 

Following is the organization of this research. first section indicates the introduction followed by review of 

literature. While, third and fourth section elucidate the methodology, result and discussions. Last section indicate the 

conclusion and policy relevance. 

2. Literature Review 

 2.1 Digital marketing, BDA, and Post COVID-19 

The value of BDA is becoming increasingly apparent as organizations recognize its role in augmenting decision-

making competencies and addressing operating ineptitudes [13]. Throughout the COVID-19 pandemic, BDA tools 

have played a vital role in addressing issues such as supply and demand imbalances, reforming production planning, 

and refining logistics management [14]. For instance, companies employ predictive analytics to forecast market 

trends, diminish the risk of out-of-stock, and evade overproduction [15]. In addition, progressive capabilities such as 

machine learning, cloud computing and deep learning processes empower companies to route large amounts of data 

samples, classify hidden patterns, enable data security and make real-time strategic amendments [16] [25] [17] [31]. 

Likewise, the epidemic provoked a motivation concerning digital marketing because of parameters on travel, 

which enforced companies to practice online platforms to fulfil the ever-changing weights of businesses. Numerous 

studies also accentuated the prominence of data-driven marketing approaches and their positive impression on cus-

tomer and commercial enactment [18]. The application of BDA to digital marketing has enhanced the efficacy of 

implements, i.e., targeted ad campaigns, modified content, and real-time analytics [19]. For illustration, analytics-

based insights permit businesses to modify products and services based on the individual prerequisites of customers 

with the help of their interests, online behavior and online activities. This personalized technique surges customer 

satisfaction although also resulting in more revenue being created. 

CE procedures highlight sustainable resource usage through reutilizing, reuse, and waste treatment [6]. Disturb-

ances to global supply chains because of the pandemic tinted the assistances of CE models to effortlessly encounter 

resource necessities through diminishing reliance on the unoriginal linear procedure that has been protracted for cen-

turies [20][21]. CE practices utilize digital technologies such as blockchain and the Internet of Things (IoT) to improve 

supply chain transparency and facilitate sustainable resource management [3]. CE models have been shown to reduce 

operating costs, increase resource efficiency, and improve brand reputation in a way that supports global sustainability 

targets and makes businesses front-runners in terms of environmental accountability [22][43]. 

The combination of BDA, digital marketing and CE practices has become vibrant in a world where the reper-

cussion of a pandemic can still be felt. BDA pursue CE practices through optimizing resource allocation, and waste 

management while digital marketing facilitates market outreach increasingly aimed at sustainably designed products. 

Collectively, these tools enhance the performance potential and resilience of the firm and contribute to its sustainable, 

data-driven operation [23] [24]. 
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 H1: Post-pandemic era increased the use of BDA technologies 

 H2: The post-pandemic era has positively impacted the utilization of digital marketing. 

 H3: CE practices have gained prominence in the post-pandemic era. 

  2.2  Firm performance 

Industries are under a lot of pressure to apply green production methods as a result of the fast pace of industri-

alization [29]. In the post-pandemic era, businesses has advanced their financial and environmental performance and 

competently achieve their industrial operations by implementing AI, BDA, IoT, and smart sensors [30]. These tech-

nologies enable companies to address product shortages, reduce waste, and improve resilience in their operations, 

supporting sustainable business performance [32]. The pandemic-driven shift to remote work has left a lasting impact 

on organizational practices [33]. Remote work has not only reduced water, energy, fuel, and waste consumption in 

offices and vehicles but has also encouraged the adoption of continuous learning and digital collaboration tools. These 

practices have enhanced operational efficiency and contributed to improved business outcomes in the post-pandemic 

era [34][35]. 

Digital marketing strategies have also become integral to business models in the aftermath of the pandemic. For 

example, Italian retail companies began selling their goods online during pandemic, which improved their financial 

enactment [36]. Restaurants have also started introducing online food ordering systems; however, this system did not 

guarantee a hundred per cent increase in sales, but it allowed restaurants to improve their operational processes [37]. 

Companies around the world have also adopted a “shared store” that helps companies manage the delivery of their 

products and improve their performance [38] has gained momentum in the post-pandemic landscape. These practices 

have allowed companies to streamline logistics, improve customer satisfaction, and enhance overall performance, 

demonstrating the critical role of technology and digital transformation in navigating the challenges and opportunities 

of the post-pandemic era. 

Based on the above description, hence we hypothesize as below: 

H4: There is a significant positive relationship between the adoption of BDA and the firm performance. 

H5: BDA has positive impact on digital marketing. 

H6: Digital marketing has a positive and significant impact on firm performance. 

H7: CE practices improve firms’ performance. 

3. Research Methodology 

This research used a cross-sectional survey to collect data from supply chain managers and executives working 

in Chinese manufacturing companies. Participants were asked to complete a structured questionnaire designed using 

a five-point Likert scale to measure the effects of BDA, CE practices, and digital marketing on business performance. 

Of the 347 questionnaires distributed, 293 were completed fully and included in the analysis, 54 with incomplete 

submissions were excluded. 

The study used CB-SEM to survey the relationships between the variables. This methodology was designated 

due to its efficacy in handling latent variables and complex models. To evaluate the model's fit, numerous metrics 

were used, including the Goodness-of-Fit Index (GFI), Root Mean Square Error of Approximation (RMSEA and 

Normed Fit Index (NFI). All of these indicators surpassed or reached the suggested criteria, guaranteeing the con-

sistency of the model as exposed in Table. 1. 

Table 1 Model Fit Indices 

Metric Value Threshold 

RMSEA 0.047 <0.08 

GFI 0.920 >0.90 

NFI 0.931 >0.90 
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3.3 Sample Profile 

The research participants comprised supply chain managers, operations executives, and marketing experts rep-

resenting a variety of small to enormous manufacturing corporations across China. This diversified sample presented 

a wide-ranging perspective on industry practices, proposing valued insights about the adoption of BDA, digital mar-

keting and CE procedures. 

 

 

Figure.1 Theoratical Framework 

4. Results and Discussion  

The findings of the study highlights that the adoption of BDA, Digital marketing and CE in processes has in-

creased in today post-pandemic era. The outcomes also highlights that the adoption of BDA and digital marketing 

have played a critical role in bolstering business flexibility and driving better performance in postpandemic era.   

4.1 BDA Implementation and Its Effect on Firm Performance 

The findings elucidated that due to rapid changing demand, businesses have increasing adopted BDA in organ-

izations (𝛽 = 0.630),𝑝 < 0.05). BDA emerged as a crucial mechanism to bolster corporate resilience and used ad-

vanced analytical techniques (e.g. deep learning and machine learning) to address market uncertainties [23, 24]. The 

findings also indicated that BDA enhance firm performance (𝛽 = 0.573),𝑝 < 0.05 ) as it enabled companies to pre-

dict and track trends in supply and demand, optimize resource allocation and risk management and hence improve 

efficiency and operational performance [26]. 

4.2 The Impact of Digital Marketing on Firm Performance 

The analysis also found that the usage of digital marketing has increased in post pandemic era (𝛽 = 0.721), 𝑝 <

0.05) and has positive impact on firm performance (𝛽 = 0.637), 𝑝 < 0.05). Digital marketing is one of the signifi-

cant tools that kept the brands in touch with clients on digital platforms during the pandemic. Firms that focused on 

targeted digital communication had customers who were more engaged and generated better financial performance 

[27]. 

Further, the considerable connection between BDA and digital marketing (𝛽 = 0.746), 𝑝 < 0.05) suggests that 

BDA based on AI and data-driven insights significantly enhance marketing efforts in the sense of effective pursuit of 

the right audience and implementation of innovative campaigns [28]. 

4.3 The Connection between CE Practices and Sustainability 

The results revealed that there is a strong positive relationship between CE practices and firm performance(𝛽 =

0.533), 𝑝 < 0.05). CE initiatives allowed companies to reduce costs, utilize resources more efficiently, and improve 

sustainability. The application of CE principles at the new circular economy level, when integrated with digital tech-

nologies such as blockchain enhances supply chain transparency aids in the efficient management of resources and 

promotes the adoption of sustainable production practices[21] [18]. 
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4.4 Summary of Key Findings 

Table 2 outlines the principal findings of the SEM (structural equation modelling) analysis of employees used 

to test the hypotheses. 

Table 2 Summary of Hypothesis Testing 

Hypothesis  
Path Coeffi-

cient (𝜷)  

Significance (𝒑 −

𝒗𝒂𝒍𝒖𝒆) 

Result 

H1  0.630 p<0.05 Supported 

H2 0.721 p<0.05 Supported 

H3  0.829 Not Significant  
Not Sup-

ported 

H4 0.573       p<0.05 Supported 

H5  0.746 p<0.05 Supported 

H6  0.637 p<0.05 Supported 

H7  0.533 p<0.05 Supported 

4.5 Model Fitting Indices 

Several fit indices were employed for assessing the model’s performance concerning RMSEA, GFI, TLI, NFI, 

and CFI. All values exceeded the suggested thresholds, indicative of the model's robustness. The specific results are 

summarized in Table 3. 

Table 3 Model Fitting Indices 

Metric Value Threshold Result 

RMSEA 0.046 <0.08 Acceptable 

GFI 0.911 >0.90 Good Fit  

NFI 0.913 >0.90 Good Fit 

TLI 0.930 >0.90 Good Fit  

CFI 0.934 >0.90 Good Fit 

4.6 Discussion 

The study findings indicates that the in today post-pandemic era digital technologies such as BDA has adopted 

by companies due to ever changing customer demand and changing consumer behavior. The adoption of BDA has 

enabled firms to effectively manage digital marketing by providing data trends and patterns which helped in improving 

firms performance. Moreover, BDA and digital marketing emerged as important drivers in building firm resilience 

and resilience-driven performance. The findings also elucidated that CE practices helped in reducing waste from 

production operations which improves firms performance. Additionally, the digital marketing is crucial to keep in 

touch with customers chamging behaviour as well as to meet emerging consumer needs that also help in improving 

firm performance. However, there was no big increase in adopting CE practices during the post-pandemic, pointing 

to the hurdles to the implementation of sustainability efforts. This is perhaps because the firms who were participated 

in survey have prioritized short-term survival strategies over long-term sustainability strategies. 

The overall results demonstrate the highly relevant function of technology in meeting the difficulties presented 

in the post-pandemic era, with important outcomes for both policy and management. 
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5. Conclusions and Policy Implication 

Using cross-sectional data analyzed through PLS-SEM, the study illustrated the relationships between BDA, 

CE, and digital marketing alongside business performance. Results indicate that BDA and digital marketing adoption 

has been increasly adopted by firms in today post-pandemic era, while CE practices has not been extensively adopted 

in firms. These results imply that, in this post-pandemic world, firms rely on digital tools and analytics to deal with 

ambiguities and uncertainty leading to better decisions and resilience. 

The prominent recommendations for managers are to use BDA for a high level of flexibility in operational ac-

tivities and better financial efficiency. This research recommends governmental bodies to provide interest-free loans 

for technological automation to firms. It is also recommended firms to focus more on digital marketing as it provides 

an opportunity to engage the firms through innovations and target the audience directly, which can strengthen firms 

performance in the market. 

Future Research 

Future studies can held similar studies in other geographical regions would help assess whether cultural, regula-

tory, or economic differences affect the adoption and efficacy of BDA, CE, and digital marketing practices. Future 

studies can analyze the effect of other technologies on circular economy [40] as well as can analyze the effect of Tor 

which is widely used tool that provide anonymity and privacy to its users [39] on firm performance. Given the present 

study's emphasis on Chinese manufacturing firms, discovering other regions could deliver valuable insights into how 

these policies can be adapted to different contexts and help generalize the findings globally. 
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