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Abstract: This study examines the change in customer satisfaction and the value relevance of customer 

satisfaction during COVID-19. The COVID-19 pandemic is an unprecedented experience and has caused 

difficulties for all areas of businesses. Customer relations are one of the biggest paradigm shifts of this period. 

Companies have placed great importance on customer relations, and customer relations are a critical factor in 

corporate sustainability. It is very important for firms to retain their customers in the market, create a potential 

demand, and, thus, increase the firm value. However, prior studies have provided mixed results on whether 

companies financially benefit from customer relations. Employing the value relevance model, we find that the 

customer satisfaction score has increased during the pandemic but that the value relevance of customer 

satisfaction has declined during the pandemic. Together, we interpret the results as indicating new customer 

satisfaction trends, especially reduction trends. The results are robust even after controlling endogeneity and 

outliers. This study has several implications for practitioners and academia regarding the new trends in the 

value relevance of customer satisfaction. 
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1. Introduction 

This study aims to investigate whether the value relevance of customer satisfaction changes 

during the COVID-19 pandemic. The COVID-19 pandemic is an unprecedented experience and has 

caused difficulties for all aspects of businesses [1–3]. The business environment has changed, and 

business practice focuses on survival mode. Companies have placed greater importance on customer 

relations than ever before, and customer relations are a very important factor in corporate 

sustainability [4–6]. The corporate sustainability can be represented by profitability, financial 

performance, and non-financial performance. Researchers raise questions about how customer 

satisfaction is related to corporate sustainability. The customer relation is one of the biggest paradigm 

shifts in this area. It is very important for firms to retain their customers in the market, create a 

potential demand, and, therefore, increase the firm value [7–9]. The benefits of customer relation 

cannot be overemphasized, and the firms should pay close attention to it [10,11]. 

Among numerous aspects of customer relation, the customer satisfaction is the most emphasized 

elements in recent periods. [12,13] is the first accounting study to argue that the customer satisfaction 

is an investment in the quality of firm’s asset and, in return, that the customer satisfaction is the 

“intangible asset” that creates value in firms. If the information (especially accounting information) 

has the ability to capture and reflect firm value, one believes that the information is value relevant 

[14–18]. Various studies in accounting and finance have examined the value relevance of financial 

and non-financial information including financial statement numbers, financial disclosures, and 

customer satisfaction [19–22]. For example, [23] present that six variables measuring both quantity 

and quality features of patents predict the subsequent market values in the biotech industry. The 

study also argue that the patent information is particularly important to value relevance, but the prior 

studies have the difficulty to find such results because they fail to correctly measure the information 

in patents. [12,24] examined three aspects in value relevance of customer satisfaction, including the 

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
from any ideas, methods, instructions, or products referred to in the content.

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 22 July 2024                   doi:10.20944/preprints202407.1638.v1

©  2024 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202407.1638.v1
http://creativecommons.org/licenses/by/4.0/


 2 

 

indicators of accounting performance, the reflection of customer satisfaction in accounting book 

values, and the indicators of stock market performance. In contrary to the previous studies that 

examine the relationship between financial numbers, such as income and sales, and the stock market 

performance, the study suggests that the non-financial information such as customer satisfaction may 

be better predictor of stock market performance. Accordingly, [25] concludes that the customer 

satisfaction is value relevant. 

Consumer behavior is one of the most changing phenomena during the pandemic era. 

Consumer patterns have changed from face-to-face to non-face-to-face. These days, people order 

delivery foods and leave online reviews for both the food store and the delivery driver. Thus, 

customer satisfaction has become complicated for companies to respond to [26]. As [27] noted, the 

pandemic considerably changed customers’ expectations due to the need for social distancing, 

sanitization, and mask use. [26] investigates whether the pandemic has affected customer satisfaction 

in the hotel industry. They found that there was an enormous reduction in customer satisfaction, and 

the results are robust with worldwide hotel chains. Although some studies investigate customer 

satisfaction during the post-pandemic era, little is known yet about the new trends in customer 

satisfaction. The lack of evidence in the prior studies encourages our research questions: Is there a 

change in customer satisfaction? Does COVID-19 change the value relevance of customer 

satisfaction?  

Using the NCSI scores of customer satisfaction, we employ various test models and find that (1) 

customer satisfaction has increased steadily before and after the COVID-19 pandemic; (2) the value 

relevance of customer satisfaction significantly dropped during COVID-19. In particular, the 

coefficients on customer satisfaction in the value relevance models show even negative during the 

pandemic (2020-2023). In addition, the results are robust even after adjusting the scores to use the 

country-adjusted score. The study also confirms qualitatively similar results with the additional tests 

excluding potential outliers during COVID-19. Together, we interpret the results as indicating new 

customer satisfaction trends, especially reduction trends. 

In this study, we make valuable contributions to the literature. First, this study contributes to 

the literature by extending the extent of customer satisfaction. The COVID-19 pandemic is an 

unprecedented experience and has caused difficulties for all businesses. The business environment 

has changed, and business practice focuses on survival mode. Prior studies have examined the effect 

of COVID-19 on customer satisfaction and reported some mixed results [28–30]. Our study finds 

evidence for the increase in customer satisfaction. Second, the current study first examines the value 

relevance of customer satisfaction during the pandemic. The value relevance of customer satisfaction 

provides critical perspectives because it is directly related to the value creation of marketing 

spending. Practitioners might have to consider the return on investment of their marketing strategies 

[31–34]. Although customer satisfaction increased during the pandemic, it is also possible that the 

return on investment and the value relevance of investment decreased during this period. Lastly, this 

study is consistent with the academic theories for viewing customer satisfaction as a value-creation 

practice. To the best of our knowledge, this is the first study examining such value-creation processes 

during the pandemic. 

This article is structured as follows: section 2 reviews prior studies and makes research 

questions, section 3 describes the research design and test models, section 4 presents the results, and 

section 5 discusses the results and concludes the study.  

2. Literature Review and Research Question 

In a global market where competition is intensifying, corporate sustainability is more important 

than ever. There are several ways to measure corporate sustainability. The corporate sustainability 

can be represented by profitability, financial performance, and non-financial performance. The prior 

studies have focused on the metrics such as the return on asset (ROA), return on equity (ROE), and 

net income to quantify firms’ profitability [35]. There are also a number of studies that deliver the 

measures of corporate sustainability using market metrics such as the value of a firm, Tobin’s Q, and 

buy-and-hold returns [36,37]. Since the 1990s, however, researchers have begun to change the 

direction of their research on corporate sustainability [12]. Especially, the importance of non-financial 

information is increasing every year. The customer relation is one of the biggest paradigm shifts in 

this area. It is very important for firms to retain their customers in the market, create a potential 
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demand, and, therefore, increase the firm value [25]. The benefits of customer relation cannot be 

overemphasized, and the firms should pay close attention to it.  

Among numerous elements of customer relation, the customer satisfaction is the most 

emphasized elements in recent periods. To the best of our knowledge, [12,13] is the first accounting 

study to link the customer satisfaction with the performance measures of the firm. They argue that 

the customer satisfaction is an investment in the quality of firm’s asset and, in return, that the 

customer satisfaction is the “intangible asset” that creates value in firms. If the information (especially 

accounting information) has the ability to capture and reflect firm value, one believes that the 

information is value relevant [14–18]. Various studies in accounting and finance have examined the 

value relevance of financial and non-financial information, including financial statement numbers, 

financial disclosures, and customer satisfaction [19–22]. For example, [38] find that the POPS 

(population measure) and market penetration measures are highly value relevant in the wireless 

communications industry. In the high-tech industry where there is heavy investment in intangibles, 

such as research and development, brand development, and customer-base activity, the traditional 

accounting variables, such as earnings and book values, may not be the best to predict the market 

value of the firm [38]. [23] also present that six variables measuring both quantity and quality features 

of patents predict the subsequent market values in the biotech industry. The study also argue that 

the patent information is particularly important to value relevance, but the prior studies have the 

difficulty to find such results because they fail to correctly measure the information in patents. [12] 

examined three aspects in value relevance of customer satisfaction, including the indicators of 

accounting performance, the reflection of customer satisfaction in accounting book values, and the 

indicators of stock market performance. Contrary to the previous studies that examine the 

relationship between financial numbers, such as income and sales, and the stock market performance, 

the study suggests that non-financial information, such as customer satisfaction, may be a better 

predictor of stock market performance. Accordingly, [25] concludes that the customer satisfaction is 

value relevant.  

Since [12] addressed the value relevance of customer satisfaction, prior studies have constantly 

investigated the relationship between customer satisfaction and firm value in various aspects of 

market metrics [36,37]. [25] first presents the results of pricing (or mispricing) of customer 

satisfaction. Using the American Customer Satisfaction Index (ACSI), [25] re-investigates the 

relationship between customer satisfaction and future stock market performance. The study argues 

that the mispricing anomaly presented in the prior studies stems from the abnormal returns by 

leading firms in customer satisfaction performance. Thus, they conclude that the relationship 

between customer satisfaction and market returns may not be generalized. The anomaly may be due 

to inappropriate risk adjustment and/or capital market irrationality. In a supplementary study, [24] 

executes a more comprehensive set of tests and finds that the ACSI score has incremental information 

on the firm's future performance. Consequently, the market participants respond to the information 

in the index only when the satisfaction scores increase on a large scale. Their results are limited to 

only short window tests, and they find no evidence on long window tests. Accordingly, the study by 

[24] supplements the findings by [25]. 

In the following studies, the researchers have turned their eyes to the hospitality and tourism 

industry, where customer satisfaction has been given much attention [39]. They empirically examine 

whether the customer satisfaction index (CSI) is associated with the firm’s financial performance. The 

findings indicate that the customer satisfaction index is positively associated with the firm value. In 

a related study, [40] examines the relationship between customer feedback and financial performance 

with the recent data set of the tourism industry. The study has important implications for both 

academia and practitioners [31–34]. It implies that the effective use of intangible assets (i.e., customer 

satisfaction) can improve the firm performance.  

The COVID-19 pandemic has changed almost everything in our lives. Consumer behavior is one 

of the most changing phenomena during the pandemic era. Consumer patterns have changed from 

face-to-face to non-face-to-face. These days, people order delivery foods and leave online reviews for 

both the food store and the delivery driver. Thus, customer satisfaction has become complicated and 

difficult for companies to respond to [26]. As [27] noted, the pandemic considerably changed 

customers’ expectations due to the need for social distancing, sanitization, and mask use. [26,27] 

investigates whether the pandemic has affected customer satisfaction in the hotel industry, where the 
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effects of the pandemic were the greatest. They found that there was an enormous reduction in 

customer satisfaction, and the results are robust with worldwide hotel chains. Although some studies 

investigate customer satisfaction during the post-pandemic era, little is known yet about the new 

trends in customer satisfaction. The lack of evidence in the prior studies encourages our research 

questions: Is there a change in customer satisfaction? Does COVID-19 change the value relevance of 

customer satisfaction? Consequently, this is an empirical question, and this study provides a new 

empirical analysis of the new trends in customer satisfaction.  

3. Research Methods 

3.1. Customer Satisfaction Index 

We collected the customer satisfaction data from NCSI (National Customer Satisfaction Index) 

of Korea. NCSI is a similar measure of customer satisfaction developed by the University of Michigan 

(ACSI). This index aims to improve the quality metrics of companies, industries, and the quality of 

life of the people. It was first published in 1998 and has grown to become one of the largest quality 

indicators in Korea, covering 82 industries, 349 companies, and 95,927 samples as of 2023. The index 

has helped companies improve their customer satisfaction via diverse efforts and thus has improved 

the quality competitiveness of Korea as a whole nation. Although it was originally developed in the 

USA, NCSI is a reliable and comparable index because the index scores of any country, industry, and 

company can be compared with those of other countries, industries, and companies. Accordingly, 

the comparison may include more than 1,000 companies in more than 30 countries worldwide.  

Figure 1. depicts the evaluation model of NCSI. NCSI measures the satisfaction scores by 

aggregating all the products and services companies offer. In this regard, the scores are based on an 

individual company rather than a particular product or brand. The NCSI index model consists of six 

latent variables, including customer expectations, customer’s perceived quality, customer’s 

perceived value, customer satisfaction, customer complaints, and customer loyalty. There are three 

variables categorized as leading variables (customer expectations, perceived quality, and perceived 

value) that impact customer satisfaction. There are also two variables (customer complaints and 

customer loyalty) that are affected by the customer satisfaction level [41]. Three proxies are measured 

and evaluated for each variable. The evaluation agency measures these proxies, including overall, 

customization, and reliability, and thus, completes the evaluation process for each variable. After 

three variables are determined, the NCSI score is given considering three factors: satisfaction, 

confirm/disconfirm expectation, and comparison with ideal [42,43].  
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Figure 1. NCSI model [Source: www.ncsi.or.kr]. 

3.2. Test Models 

Following the previous studies in the literature, we examine the value relevance of customer 

satisfaction by regressing the measures of financial performance on the variable of interest (customer 

satisfaction) with other control variables [24,25,39]. In value relevance studies, the response variables 

are usually market-based metrics that include the firm's market value, Tobin’s Q and market-to-book 

ratio [36,37]. In this study, we include the aforementioned market-based metrics and the profitability 

measures, including the return on equity (ROE), return on assets (ROA), and profit margin. The 

following regression models are assessed for our test.   

 

TOBINit = α + β1CSit + β2POSTit +β3CS*POSTit + β4SIZEit + β5LEVit + β6LIQit +  

β7CAPINTENit + β8R&Dit + β9ADVINTENit + Year + Ind + εit    (1) 

 

MBit = α + β1CSit + β2POSTit +β3CS*POSTit + β4SIZEit + β5LEVit + β6LIQit +  

β7CAPINTENit + β8R&Dit + β9ADVINTENit + Year + Ind + εit    (2) 

 

We estimate the above regression equations using two market-based dependent variables. For 

our empirical test of the value relevance of customer satisfaction, the coefficient of interest is β3, the 

interaction term between customer satisfaction and the indicator variable of COVID-19. If there is any 

significant change in the value relevance of customer satisfaction during the COVID-19 period, the 

β3 will be statistically significant, and the sign of β3 depends on the direction of change. TOBIN 

measures a firm’s financial performance, calculated as the sum of the market value of equity and 

long-term debt scaled by total assets. MB is the market-to-book ratio, calculated as the market value 

of equity scaled by the book value of equity. BETA is a CAPM beta, calculated using one-year daily 

returns. ROE is the return on equity, calculated as the ratio of net income over total equity. ROA is 

the return on asset, calculated as the ratio of net income over total assets. PROFIT is the profitability 

measure, calculated as the ratio of net income divided by total sales. CS is the percentile measure of 

NCSI score. POST is a dummy variable, coded one if the period belongs to the post-COVID-19 period. 

SIZE is a measure of firm size, calculated as the natural log of total asset. LEV is the measure of 

leverage, calculated as the ratio of total liability divided by common equity. LIQ is the liquidity 

measure, calculated as the ratio of current assets over current liabilities. CAPINTEN is the capital 
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intensity measure, calculated as the ratio of total asset divided by sales. R&D is the research and 

development intensity, calculated as the ratio of research and development spending divided by sales. 

ADVINTEN is the advertising intensity, calculated as the ratio of advertising expenses over sales. All 

equations include the year and industry dummies to control for other effects.      

4. Results 

4.1. Descriptive Statistics 

We collected the customer satisfaction data from NCSI (National Customer Satisfaction Index) 

of Korea.  NCSI is a similar measure of customer satisfaction developed by the University of 

Michigan (ACSI). This index aims to improve the quality metrics of comparison. Our sample period 

spans from 2014 to 2023, including both pre-COVID-19 and post-COVID-19. The individual scores 

for the firms were collected, and the industry and country averages were also collected for further 

analysis. Figure 2 depicts the average scores of NCSI for each year. Surprisingly, the scores have 

increased throughout the period, even during COVID-19. The scores in 2014, for example, were 73.71 

for the average of individual firms and 73.4 for the country. The score continued to rise until 2020, 

then the rate of increase slowed down after 2020. We expected that customer satisfaction during 

COVID-19 possibly fell because of social distancing and the lack of outside activities. However, the 

data indicates that this is not the case. Also, the satisfaction scores slightly went down after 2022 with 

the re-opening period. We interpret that the expansion of online commerce and the non-face-to-face 

experience was better than expected for the customers. Thus, the customers may prefer such a 

consumption experience. For our main results, we compare the value relevance of customer 

satisfaction before and after COVID-19. Note that the value relevance doesn’t always mean the scores 

themselves.  

 

Figure 2. NCSI scores by Year. 

Table 1 outlines further details about the descriptive statistics of the sample. The table reports 

the basic statistics of each variable, including the mean, standard deviation, and percentile point. The 

mean score of NCSI is 76.45, and the median is 77. The one percentile (0.70) and ninety-nine percentile 

(0.84) show the sample has a normal distribution. The country score has similar patterns. For the 

value relevance test, we include two main variables of interest from the capital market, Tobin’s Q and 

Market-to-book ratio [36,37]. Tobin’s Q is similar to the market-to-book ratio in terms of calculation. 

Tobin’s Q is measured using the sum of market value of equity and long-term debt scaled by total 

assets, but the market-to-book ratio is calculated by the ratio of market value of equity divided by 

book value of equity. Both measure a firm's financial performance by comparing the book value of 

equity with the market metrics of that. The mean of Tobin’s Q and MB is 1.17 and 1.26, respectively. 
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The median of Tobin’s Q and Mb is 0.94 and 0.90, respectively. The means of two variables are slightly 

greater than the medians of two variables. This shows that the distribution of two variables is skewed 

to the right. It is possible that some firms with high NCSI scores are dominant in the sample. SIZE 

shows that the average firm is relatively large (mean of 29.17), and those firms’ leverage is quite low 

(0.42). This is evidence that NCSI covers large and financially healthy companies. In other words, the 

firms included in the sample are in their stable stage of business life, and thus, the liquidity is fairly 

high (1.45). Still, capital intensity (4.33), research and development (0.0087), and advertising intensity 

(0.023) are moderately low [25,39]. Another reason for those numbers being low is probably because 

the sample coverage of NCSI is centered on the firms with services and consumer products. Those 

firms may not necessarily spend lots of resources to the capital investment, R&D, and advertising. 

Table 1. Descriptive Statistics. 

Variable N Mean STD 1% Median 99% 

Score 324 0.76451 0.02369 0.70000 0.77000 0.84000 

Country 324 0.76381 0.01642 0.73400 0.76700 0.78400 

TOBIN 324 1.17966 0.85951 0.43802 0.94900 5.65086 

MB 324 1.26571 1.33063 0.22502 0.90910 7.31504 

BETA 324 0.76531 0.40568 0.00894 0.73159 1.82184 

ROE 324 0.03490 0.14198 -0.65438 0.05056 0.24486 

ROA 324 0.02628 0.05142 -0.12927 0.02590 0.16431 

PROFIT 324 0.02078 1.02091 -1.22569 0.03906 0.62720 

SIZE 324 29.17952 1.42394 26.46180 29.16761 31.62234 

LEV 324 0.42785 0.17577 0.09449 0.43221 0.79877 

LIQ 324 1.45725 2.20639 0.22152 1.01867 4.85774 

CAPINTEN 324 4.33694 21.17959 0.58704 1.49981 35.51815 

R&D 324 0.00871 0.04393 0.00000 0.00000 0.23277 

ADVINTEN 324 0.02343 0.02479 0.00000 0.01329 0.09704 

TOBIN measures a firm’s financial performance, calculated as the sum of the market value of equity and long-

term debt scaled by total assets; MB is calculated as the market value of equity scaled by the book value of equity; 

BETA is calculated using one-year daily returns; ROE is calculated as the ratio of net income over total equity; 

ROA is calculated as the ratio of net income over total assets; PROFIT is calculated as the ratio of net income 

divided by total sales; SIZE is a measure of firm size, calculated as the natural log of total asset; LEV is the 

measure of leverage, calculated as the ratio of total liability divided by common equity; LIQ is the liquidity 

measure, calculated as the ratio of current assets over current liabilities; CAPINTEN is the capital intensity 

measure, calculated as the ratio of total asset divided by sales; R&D is the research and development intensity, 

calculated as the ratio of research and development spending divided by sales; ADVINTEN is the advertising 

intensity, calculated as the ratio of advertising expenses over sales. 

4.2. Correlations 

Table 2 provides the Pearson correlations among the variables. The NCSI score is negatively 

correlated with the market-based performance (TOBIN and MB) of the firms. Although the p-value 

shows statistical insignificance, the correlation itself shows that the value relevance of NCSI score is 

weak for whole sample. The correlations between NCSI scores and SIZE indicate that the firms are 

relatively large in the sample. The correlation coefficient on LEV is -0.144 and statistically significant, 

which shows that the firms in the sample have low leverage and are financially healthy. The 

correlation of the score with capital intensity presents a negative coefficient and is statistically 

significant. We interpret the coefficient that the firms in this sample tend not to spend on capital 

investment [25]. Even though the results show some preliminary evidence, this suggests that the 

sample consists of large and financially healthy firms [39]. For the value relevance of customer 

satisfaction, it is unclear yet whether the overall value relevance exists or whether there is a change 

in the value relevance of customer satisfaction.  
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Table 2. Correlations. 

Variable [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] 

[1]Score 1 0.6320 -0.0561 -0.0851 -0.1343 0.0612 0.0742 0.0142 0.1331 -0.1440 0.0055 -0.1165 -0.0675 0.0582 

  <.0001 0.3142 0.1262 0.0158 0.2720 0.1830 0.7988 0.0165 0.0094 0.9218 0.0361 0.2258 0.2963 

[2]Countr

y 
 1 -0.2153 -0.2389 -0.0381 -0.0484 -0.0539 -0.0596 0.0606 -0.0250 0.0992 -0.0636 -0.0954 -0.1010 

   <.0001 <.0001 0.4950 0.3855 0.3338 0.2850 0.2766 0.6546 0.0745 0.2540 0.0865 0.0694 

[3]TOBIN   1 0.9640 0.0536 0.1929 0.3956 -0.0328 -0.2130 -0.1877 -0.0107 0.0591 0.0547 0.3084 

    <.0001 0.3370 0.0005 <.0001 0.5562 0.0001 0.0007 0.8473 0.2891 0.3267 <.0001 

[4]MB    1 0.0460 0.1137 0.3336 -0.0491 -0.2666 -0.1185 -0.0134 0.0559 0.0443 0.2994 

     0.4100 0.0408 <.0001 0.3780 <.0001 0.0330 0.8105 0.3160 0.4272 <.0001 

[5]BETA     1 -0.1313 -0.1206 0.0252 0.2533 0.1904 0.0035 0.1200 -0.0021 -0.3632 

      0.0183 0.0302 0.6525 <.0001 0.0006 0.9505 0.0312 0.9694 <.0001 

[6]ROE      1 0.8182 0.3837 0.0164 -0.2537 0.0052 -0.0553 -0.0031 0.1296 

       <.0001 <.0001 0.7689 <.0001 0.9257 0.3207 0.9557 0.0196 

[7]ROA       1 0.5496 -0.0648 -0.3158 0.0143 -0.0858 -0.0186 0.1675 

        <.0001 0.2445 <.0001 0.7971 0.1231 0.7394 0.0025 

[8]PROFI

T 
   

    1 0.0297 -0.0525 -0.0502 0.1395 0.0327 0.0302 

         0.5942 0.3459 0.3674 0.0119 0.5580 0.5887 

[9]SIZE         1 0.3434 -0.0184 -0.1738 -0.1311 -0.3360 

          <.0001 0.7412 0.0017 0.0182 <.0001 

[10]LEV          1 -0.3698 -0.0788 -0.1179 -0.2446 

           <.0001 0.1569 0.0339 <.0001 

[11]LIQ           1 -0.0406 -0.0407 0.0895 

            0.4665 0.4650 0.1078 

[12]CAPI

NTEN 
   

        1 0.0554 -0.1042 

             0.3205 0.0610 

[13]R&D             1 0.0289 

              0.6039 

[14]ADVI

NTEN 
   

          1 

TOBIN measures a firm’s financial performance, calculated as the sum of the market value of equity and long-

term debt scaled by total assets; MB is calculated as the market value of equity scaled by the book value of equity; 

BETA is calculated using one-year daily returns; ROE is calculated as the ratio of net income over total equity; 

ROA is calculated as the ratio of net income over total assets; PROFIT is calculated as the ratio of net income 

divided by total sales; SIZE is a measure of firm size, calculated as the natural log of total asset; LEV is the 

measure of leverage, calculated as the ratio of total liability divided by common equity; LIQ is the liquidity 

measure, calculated as the ratio of current assets over current liabilities; CAPINTEN is the capital intensity 

measure, calculated as the ratio of total asset divided by sales; R&D is the research and development intensity, 

calculated as the ratio of research and development spending divided by sales; ADVINTEN is the advertising 

intensity, calculated as the ratio of advertising expenses over sales. 

4.3. Univariate Tests 

Table 3 presents the univariate tests of our analysis. We first decompose our sample into two 

groups: Pre-COVID-19, which consists of the years before 2020, and Post-COVID-19, which consists 

of the years in or after 2020. POST, a dummy variable coded one if the period belongs to years after 
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2019, is included for the sample partition. The pre-group has 188 observations in the sample, and the 

post-group has 136 observations. The last column of Table 3 indicates the difference between the two 

groups and the applicable statistics. As the previous chapters show, the scores of the post-group are 

bigger than those in the pre-group. The table also shows that the overall profitability between the 

two groups is not significantly different. The variables that may represent the firm characteristics, 

such as SIZE and LEV, also indicate that the firms in the sample are homogeneous in their size, 

leverage, and investment intensity [44]. In this preliminary analysis, we interpret the results that there 

might be a reduction in the value relevance of customer satisfaction. This is consistent with the results 

reported in other tables.  

Table 3. Univariate Test. 

  Post=0    Post=1   Diff  

Variable N Mean STD Median N Mean STD Median t-value Pr > |t| 

[1]Score 188 0.7540 0.0234 0.7600 136 0.7790 0.0149 0.7800 -10.93 <.0001 

[2]Country 188 75.2638 1.2054 75.6000 136 77.9250 0.5469 78.1500 -24.01 <.0001 

[3]TOBIN 188 1.3048 0.9925 0.9894 136 1.0066 0.5926 0.8889 3.12 0.0020 

[4]MB 188 1.4766 1.5636 0.9795 136 0.9742 0.8379 0.7830 3.41 0.0007 

[5]BETA 188 0.7540 0.4309 0.7076 136 0.7809 0.3692 0.7662 -0.59 0.5576 

[6]ROE 188 0.0419 0.1050 0.0467 136 0.0252 0.1811 0.0519 1.04 0.2975 

[7]ROA 188 0.0291 0.0448 0.0255 136 0.0224 0.0594 0.0267 1.16 0.2470 

[8]PROFIT 188 0.0754 0.4006 0.0381 136 -0.0547 1.5038 0.0412 1.13 0.2585 

[9]SIZE 188 29.1097 1.4370 29.1280 136 29.2761 1.4053 29.2573 -1.04 0.3000 

[10]LEV 188 0.4261 0.1692 0.4280 136 0.4302 0.1850 0.4424 -0.21 0.8359 

[11]LIQ 188 1.3103 1.0928 0.9381 136 1.6603 3.1499 1.0489 -1.41 0.1591 

[12]CAPINTE

N 
188 4.9047 27.3046 1.3781 136 3.5521 6.2828 1.5583 0.57 0.5713 

[13]R&D 188 0.0115 0.0546 0.0000 136 0.0049 0.0214 0.0000 -0.69 0.4897 

[14]ADVINTE

N 
188 0.0253 0.0259 0.0134 136 0.0209 0.0231 0.0126 1.56 0.1191 

TOBIN measures a firm’s financial performance, calculated as the sum of the market value of equity and long-

term debt scaled by total assets; MB is calculated as the market value of equity scaled by the book value of equity; 

BETA is calculated using one-year daily returns; ROE is calculated as the ratio of net income over total equity; 

ROA is calculated as the ratio of net income over total assets; PROFIT is calculated as the ratio of net income 

divided by total sales; SIZE is a measure of firm size, calculated as the natural log of total asset; LEV is the 

measure of leverage, calculated as the ratio of total liability divided by common equity; LIQ is the liquidity 

measure, calculated as the ratio of current assets over current liabilities; CAPINTEN is the capital intensity 

measure, calculated as the ratio of total asset divided by sales; R&D is the research and development intensity, 

calculated as the ratio of research and development spending divided by sales; ADVINTEN is the advertising 

intensity, calculated as the ratio of advertising expenses over sales. 

4.4. Regression Analysis 

Table 4 presents our main findings on the value relevance of customer satisfaction. We regress 

our dependent variables (TOBIN and MB) on the score of NCSI and other control variables. Column 

1 and Column 3 provide evidence of the value relevance of customer satisfaction for the overall 

sample, and Column 2 and Column 4 provide evidence of the differential value relevance of customer 

satisfaction during the COVID-19 period. The regression coefficient on SCORE indicates the 

association between customer satisfaction and the market metrics (TOBIN and MB) [36,37]. Both 

Column 1 (-0.583) and Column 3 (-1.131) show negative coefficients but are statistically insignificant. 

We interpret these results that there is no value relevance of customer satisfaction during the overall 

period. However, as we include the dummy variable (POST), our regression analysis shows that there 

is a significant difference in the value relevance of customer satisfaction between the two periods. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 22 July 2024                   doi:10.20944/preprints202407.1638.v1

https://doi.org/10.20944/preprints202407.1638.v1


 10 

 

When TOBIN is employed for the dependent variable, the coefficient on SCORE is positive and 

statistically significant at 5% level. The coefficient on the interaction term between SCORE and POST 

is negative and also statistically significant at 5% level. The positive and significant coefficient on 

SCORE indicates that customer satisfaction is positively associated with the firm's market 

performance (TOBIN) for the years before 2020. Furthermore, the negative and significant coefficient 

on SCORE*POST indicates that customer satisfaction is negatively associated with the firm’s market 

performance (TOBIN) for the years during COVID-19. When MB is employed for the dependent 

variable, the results are similar to those based on TOBIN (columns 3 and 4). All the t-statistics in the 

regression estimation are based on the White’s (1980) standard errors [45–48].  

With the positive association between TOBIN and customer satisfaction, we interpret the results 

as showing that the value relevance of customer satisfaction existed before COVID-19. Interestingly, 

though, the negative association between TOBIN and customer satisfaction during COVID-19 

indicates that the value relevance of customer satisfaction becomes reversed. Although customer 

satisfaction scores have increased during COVID-19, the market value of customer satisfaction has 

not increased or even dramatically decreased for the sample period. Therefore, Table 4 provides 

evidence of the new trends in customer satisfaction. 

Table 4. Regression Analysis. (Raw Score). 

  DV= TOBIN     DV= MB    

 Column1 Column2  Column3 Column4

Variable Coeff t-value Pr > |t| Coeff t-value Pr > |t| Coeff t-value Pr > |t| Coeff t-value Pr > |t|

Intercept 4.041 3.50 0.0005 0.589 0.40 0.6900 8.101 4.08 <.0001 2.201 0.92 0.3594

SCORE -0.583 -0.50 0.6208 4.311 2.37 0.0185 -1.131 -0.58 0.5606 7.267 2.53 0.0120

POST 4.986 1.96 0.0504  8.129 1.88 0.0609

SCORE*POST -6.811 -2.08 0.0384  -11.149 -2.00 0.0464

SIZE -0.095 -2.84 0.0048 -0.102 -2.92 0.0037 -0.234 -4.43 <.0001 -0.248 -4.45 <.0001

LEV -0.072 -0.25 0.8002 0.065 0.22 0.8259 0.674 1.38 0.1691 0.914 1.80 0.0733

LIQ -0.025 -1.55 0.1221 -0.017 -1.23 0.2212 -0.016 -0.71 0.4790 -0.003 -0.14 0.8889

CAPINTEN 0.003 2.76 0.0061 0.003 2.78 0.0057 0.003 2.29 0.0228 0.004 2.33 0.0203

R&D 35.752 3.57 0.0004 36.989 3.57 0.0004 51.820 3.39 0.0008 53.941 3.40 0.0008

ADVINTEN 6.153 2.68 0.0078 5.327 2.36 0.0190 8.783 2.40 0.0168 7.338 2.05 0.0410

YEAR YES YES YES YES

IND YES YES YES YES

  

N 324 324 324 324

Adj-R2 0.2347 0.2528 0.2188 0.2426

TOBIN measures a firm’s financial performance, calculated as the sum of the market value of equity and long-

term debt scaled by total assets; MB is calculated as the market value of equity scaled by the book value of equity; 

BETA is calculated using one-year daily returns; ROE is calculated as the ratio of net income over total equity; 

ROA is calculated as the ratio of net income over total assets; PROFIT is calculated as the ratio of net income 

divided by total sales; SIZE is a measure of firm size, calculated as the natural log of total asset; LEV is the 

measure of leverage, calculated as the ratio of total liability divided by common equity; LIQ is the liquidity 

measure, calculated as the ratio of current assets over current liabilities; CAPINTEN is the capital intensity 

measure, calculated as the ratio of total asset divided by sales; R&D is the research and development intensity, 

calculated as the ratio of research and development spending divided by sales; ADVINTEN is the advertising 

intensity, calculated as the ratio of advertising expenses over sales. The t-statistics and significance level are 

based on White’s (1980) heteroscedasticity-consistent standard errors. 
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Table 5 shows results similar to those in Table 4. We employed the regression models using the 

NCSI raw score in Table 4. However, using the raw score may raise concerns about possible 

endogeneity [49,50]. Thus, we adjusted the NCSI score from its raw number to a country-adjusted 

number. In particular, each score is adjusted based on the percentage change of the country score. 

Therefore, the score used in Table 5 indicates whether the score is above or below the country mean 

on a percentage basis. The results in this table are even stronger than those in Table 4. Columns 2 and 

4 present the main findings that the value relevance of customer satisfaction was strong before 

COVID-19, but such relevance has become reversed during COVID-19. The t-stats are based on the 

White’s standard errors [45–48]. Even though we employ the country-adjusted NCSI score in test 

models, the results are qualitatively similar to those using the raw scores.        

Table 5. Regression Analysis. (Country-adjusted score) 

  DV= TOBIN     DV= MB    

  Column1 Column2 Column3 Column4

Variable Coeff t-value Pr > |t| Coeff t-value Pr > |t| Coeff t-value Pr > |t| Coeff t-value Pr > |t|

Intercept 4.190 4.31 <.0001 4.078 4.19 <.0001 8.318 5.27 <.0001 8.125 5.17 <.0001

CONAD

J 

4.247 2.85 0.0046 5.713 3.08 0.0022 7.657 3.02 0.0027 10.185 3.28 0.0012

POST  -0.204 -2.93 0.0036 -0.360 -3.46 0.0006

CON*PO

ST 

 -6.187 -2.49 0.0131 -10.691 -2.46 0.0146

SIZE -0.119 -3.32 0.001 -0.111 -3.13 0.0019 -0.277 -4.70 <.0001 -0.265 -4.55 <.0001

LEV 0.139 0.46 0.6452 0.135 0.45 0.6527 1.058 1.96 0.051 1.050 1.98 0.0490

LIQ -0.015 -1.11 0.2691 -0.013 -1.03 0.3058 0.002 0.13 0.8976 0.006 0.36 0.7159

CAPINT

EN 

0.003 2.94 0.0036 0.003 2.76 0.0061 0.004 2.52 0.0123 0.004 2.32 0.0213

R&D 37.310 3.57 0.0004 37.086 3.50 0.0005 54.666 3.39 0.0008 54.259 3.32 0.0010

ADVINT

EN 

5.150 2.29 0.0224 4.731 2.14 0.0329 6.966 1.99 0.0474 6.231 1.8 0.0723

YEAR Yes Yes Yes Yes

IND Yes Yes Yes Yes

  

N 324 324 324 324

Adj-R2 0.2470 0.2623 0.2355 0.2564

TOBIN measures a firm’s financial performance, calculated as the sum of the market value of equity and long-

term debt scaled by total assets; MB is calculated as the market value of equity scaled by the book value of equity; 

BETA is calculated using one-year daily returns; ROE is calculated as the ratio of net income over total equity; 

ROA is calculated as the ratio of net income over total assets; PROFIT is calculated as the ratio of net income 

divided by total sales; SIZE is a measure of firm size, calculated as the natural log of total asset; LEV is the 

measure of leverage, calculated as the ratio of total liability divided by common equity; LIQ is the liquidity 

measure, calculated as the ratio of current assets over current liabilities; CAPINTEN is the capital intensity 

measure, calculated as the ratio of total asset divided by sales; R&D is the research and development intensity, 

calculated as the ratio of research and development spending divided by sales; ADVINTEN is the advertising 

intensity, calculated as the ratio of advertising expenses over sales. The t-statistics and significance level are 

based on White’s (1980) heteroscedasticity-consistent standard errors. 

4.5. Robustness Check 
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Another concern that researchers may raise is the extreme effects of COVID-19 on the results. 

While we investigate whether there is a change before and after COVID-19 in this study, the year 

2020 may have played a critical role as an outlier in our tests [51]. Accordingly, we replicate Tables 4 

and 5, excluding the observations from the year 2020. The number of observations is now down from 

324 to 290. Table 6 presents the results of reduced value relevance of customer satisfaction using the 

raw score of NCSI, and the results are qualitatively similar to those in Table 4.     

Table 6. Regression Analysis. (Raw Score excluding year 2020) 

  DV= TOBIN     DV= MB    

 Column1 Column2 Column3 Column4

Variable Coeff t-value Pr > |t| Coeff t-value Pr > |t| Coeff t-value Pr > |t| Coeff t-value Pr > |t|

Intercept 4.087 3.37 0.0009 0.705 0.47 0.6358 8.151 3.89 0.0001 2.383 0.98 0.3296

SCORE -0.441 -0.36 0.7221 4.408 2.41 0.0165 -0.979 -0.48 0.6311 7.297 2.52 0.0124

POST 4.526 1.67 0.0970 7.621 1.58 0.1142

SCORE*P

OST 

-6.265 -1.78 0.0759 -10.562 -1.70 0.0897

SIZE -0.101 -2.87 0.0045 -0.110 -3.02 0.0028 -0.241 -4.28 <.0001 -0.256 -4.36 <.0001

LEV -0.004 -0.01 0.9881 0.160 0.53 0.5988 0.718 1.38 0.1698 1.000 1.86 0.0641

LIQ -0.020 -1.54 0.1253 -0.010 -1.02 0.3089 -0.011 -0.56 0.5729 0.005 0.30 0.7647

CAPINTE

N 

0.003 2.83 0.0051 0.003 2.87 0.0044 0.003 2.27 0.0238 0.004 2.35 0.0193

R&D 33.669 3.32 0.0010 34.944 3.32 0.0010 49.584 3.13 0.0020 51.758 3.14 0.0018

ADVINTE

N 

6.508 2.60 0.0099 5.622 2.28 0.0233 9.427 2.37 0.0184 7.910 2.03 0.0434

YEAR YES YES YES YES

IND YES YES YES YES

 

N 290 290 290 290

Adj-R2 0.2295 0.2153 0.2521 0.2428

TOBIN measures a firm’s financial performance, calculated as the sum of the market value of equity and long-

term debt scaled by total assets; MB is calculated as the market value of equity scaled by the book value of equity; 

BETA is calculated using one-year daily returns; ROE is calculated as the ratio of net income over total equity; 

ROA is calculated as the ratio of net income over total assets; PROFIT is calculated as the ratio of net income 

divided by total sales; SIZE is a measure of firm size, calculated as the natural log of total asset; LEV is the 

measure of leverage, calculated as the ratio of total liability divided by common equity; LIQ is the liquidity 

measure, calculated as the ratio of current assets over current liabilities; CAPINTEN is the capital intensity 

measure, calculated as the ratio of total asset divided by sales; R&D is the research and development intensity, 

calculated as the ratio of research and development spending divided by sales; ADVINTEN is the advertising 

intensity, calculated as the ratio of advertising expenses over sales. The t-statistics and significance level are 

based on White’s (1980) heteroscedasticity-consistent standard errors. 

Table 7 replicates the results from Table 5, excluding the observations from the year 2020. The 

results are also qualitatively similar to those in Table 5. Consequently, the results from Tables 6 and 

7 confirm a significant change in the value relevance of customer satisfaction during COVID-19 even 

after excluding any observations from the year 2020 [51].   

Table 7. Regression Analysis. (Country-adjusted excluding year 2020) 
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  DV= TOBIN     DV= MB    

 Column1 Column2 Column3 Column4

Variabl

e 

Coefft-value Pr > |t

|

Coefft-value Pr > |t

|

Coefft-value Pr > |t

|

Coefft-value Pr > |t

|

Interce

pt 

4.399 4.27 <.0001 4.226 4.12 <.0001 8.565 5.07 <.0001 8.263 4.96 <.0001

CONA

DJ 

4.973 3.10 0.0021 5.829 3.17 0.0017 8.733 3.14 0.0019 10.229 3.28 0.0012

POST -0.242 -3.80 0.0002 -0.419 -4.31 <.0001

CON*P

OST 

-6.842 -2.37 0.0183 -11.930 -2.35 0.0195

SIZE -0.127 -3.36 0.0009 -0.118 -3.14 0.0019 -0.287 -4.55 <.0001 -0.271 -4.39 <.0001

LEV 0.247 0.78 0.4367 0.226 0.72 0.4704 1.169 2.01 0.0449 1.132 2.00 0.0464

LIQ -0.008 -0.82 0.4102 -0.006 -0.70 0.4826 0.010 0.64 0.5228 0.012 0.89 0.3721

CAPIN

TEN 

0.003 2.98 0.0031 0.003 2.82 0.0051 0.004 2.49 0.0133 0.004 2.32 0.0212

R&D 35.426 3.32 0.0010 34.996 3.26 0.0012 52.766 3.13 0.0019 52.024 3.08 0.0023

ADVIN

TEN 

5.309 2.18 0.0303 5.014 2.08 0.0381 7.297 1.92 0.0558 6.784 1.80 0.0724

YEAR YES YES YES YES

IND YES YES YES YES

 

N 290 290 290 290

Adj-R2 0.2470 0.2640 0.2370 0.2587
TOBIN measures a firm’s financial performance, calculated as the sum of the market value of equity and long-

term debt scaled by total assets; MB is calculated as the market value of equity scaled by the book value of equity; 

BETA is calculated using one-year daily returns; ROE is calculated as the ratio of net income over total equity; 

ROA is calculated as the ratio of net income over total assets; PROFIT is calculated as the ratio of net income 

divided by total sales; SIZE is a measure of firm size, calculated as the natural log of total asset; LEV is the 

measure of leverage, calculated as the ratio of total liability divided by common equity; LIQ is the liquidity 

measure, calculated as the ratio of current assets over current liabilities; CAPINTEN is the capital intensity 

measure, calculated as the ratio of total asset divided by sales; R&D is the research and development intensity, 

calculated as the ratio of research and development spending divided by sales; ADVINTEN is the advertising 

intensity, calculated as the ratio of advertising expenses over sales. The t-statistics and significance level are 

based on White’s (1980) heteroscedasticity-consistent standard errors. 

5. Discussion and Conclusions 

This study aims to investigate whether there is a change in the value relevance of customer 

satisfaction during the COVID-19 pandemic. Using the NCSI scores of customer satisfaction, we 

employ various test models and find that the value relevance of customer satisfaction significantly 

changed during COVID-19. The value relevance of customer satisfaction shows even negative 

coefficients after the pandemic began. In addition, the results are robust even after adjusting the 

scores from the individual level to the country-adjusted level to control for possible endogeneity 

issues [49,50]. The study also confirms qualitatively similar results with the additional tests excluding 

potential outliers during COVID-19. Together, we interpret the results as indicating new customer 

satisfaction trends, especially reduction trends.      
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The findings in this study have several implications for practitioners and academia. First, this 

study contributes to the literature by extending the extent of customer satisfaction. The COVID-19 

pandemic is an unprecedented experience and has caused difficulties for all businesses. The business 

environment has changed, and business practice focuses on survival mode, not growth. Prior studies 

have examined the effect of COVID-19 on customer satisfaction and reported some mixed results [28–

30]. However, many studies provide dominant evidence for the reduction [27]. Our study finds 

evidence for the increase in customer satisfaction. With a unique dataset of the Korean NCSI, a total 

of 324 observations for a ten-year span indicate that the customer satisfaction score has increased 

during the pandemic. We interpret the results as follows: companies in Korea, an IT powerhouse, 

overcame the pandemic crisis well, and the customers were pleased. Second, this study first examines 

the value relevance of customer satisfaction during the pandemic. The value relevance of customer 

satisfaction provides critical perspectives because it is directly related to the value creation of 

marketing spending. Practitioners might have to consider the return on investment of their marketing 

strategies [31–34]. Although customer satisfaction increased during the pandemic, it is also possible 

that the return on investment and the value relevance of investment decreased during this period. 

Lastly, this study is consistent with the academic theories for viewing customer satisfaction as a 

value-creation practice. To the best of our knowledge, this is the first study examining such value-

creation processes during the pandemic.           

Even though our study makes valuable contributions to the literature, our study also has some 

limitations, and there are related calls for future research. Our sample of 324 Korean firms may limit 

the generalization of our findings. The sample may have only large firms because of the nature of 

NCSI coverage. However, we believe the sample selection is unbiased because our sample consists 

of firms from various industries. The distribution of NCSI score also confirms our unbiased results. 

Nevertheless, the future study may have to expand the sample coverage for further generalization. 

One of the qualitative issues in this study is why this phenomenon happens. This study provides 

empirical evidence of the reduction in value relevance of customer satisfaction. However, future 

study may explore why and how the value relevance of customer satisfaction decreases during the 

period [52]. For this research question, researchers may employ the qualitative methods in the 

examination [53].  
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