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Abstract

This study investigates employees’ online reviews, conducts in-depth text topic mining, effectively summarizes the dimensions 
of employer brand value, and seeks effective ways to build employer brands from a multi-dimensional perspective. This study 
employs samples of employer reviews, filter keywords according to word frequency-inverse document frequency, builds a review 
network containing the same keywords, explore the community and summarize the theme dimensions. Simultaneously, it makes a 
dynamic comparison and analysis of the employer brand value dimension of different industries and enterprises. The study shows that 
the community exploration theme can be summarized into 11 dimensions of employer brand value, and the dimensions of employer 
brand value are significantly different across industries and among different enterprises within the industry. The attention to the 
employer brand value dimension has a significant time change. Various industries pay increasing attention to the dimension of work 
intensity and career development, while employers pay steady attention to the dimension of welfare benefits. The findings of this 
study suggest that seeking the heterogeneity of employer brand resources from the multi-dimensional differences and changes is an 
effective way to improve the competitiveness of enterprises in the human capital market.
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attracting outstanding talents and accumulating intellectual 
capital (Ghielen et al., 2020).

Employer brand is the characteristic or image created 
by employers to attract target talents in the human resource 
market (Backhaus, 2004). Since Simon Barrow and Ambler 
put forward the concept of brand theory in marketing 
in 1996, the research on employer brands has focused on 
brand dimension and brand value. Generally speaking, 
the differences in employer brand value mainly come 
from two aspects: one is the differences in the structure 
and characteristics of different industries (Nappa, 2022). 
Second, the differences in resource conditions and strategic 
choices across different enterprises (Gunesh & Maheshwari, 
2019). Previous studies mainly analyzed brand dimensions 
through questionnaire surveys or desk data (Schätzle et al., 
2022). Due to the limitation of empirical data, we can only 
show the static distribution of brand value in a specific 
industry or enterprise, but cannot make conduct dimensional 
comparisons and dynamic analysis across industries or 
enterprises. Recently, countless users of social media have 
been generating countless user-generated content (UGC), 
which is data, information, or media created voluntarily 
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1. Introduction

In the era of a knowledge economy, effective control of 
intellectual capital has become the key for more and more 
enterprises to gain sustainable competitive advantage. 
According to the 2022 Best Employer Report in the United 
States, enterprises with the brand value of “Best Employer” 
have higher competitive advantages than other enterprises 
at the same level. This makes more and more enterprises 
realize the importance of employer brand value. The 
effective promotion of employer brand value can narrow 
the gap between enterprises and the best employers, thus 
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by people and usually provided on the Internet (Krumm 
et al., 2008). Especially with the emergence of social 
platforms in the workplace, such as Glassdoor, Indeed, 
LinkedIn, and kanzhun.com. It is beneficial for employees 
to fully communicate their work experience and employer 
information. A large number of online employee reviews 
on the website provide a reliable data source for effectively 
mining the employer brand value dimension (Robertson 
et al., 2019; Pitt et al., 2019).

In addition, most of the previous studies discussed the 
effectiveness of enterprises in transmitting their unique image 
(external employer brand) from the external perspective 
of potential job seekers (Belinda et al., 2018). However, 
relatively few studies explored the value commitment of 
enterprises to employees (internal employer brand) from 
the internal perspective of employees. Potential job seekers 
perceive the external employer brand through various media, 
with the ultimate goal of perceiving employees’ employment 
experience and fully understanding the relationship between 
employers and employees (Bustaman et al., 2020; Chițu, 
2020). The essence of this process is the perception of 
the value of the internal employer brand. Recent studies 
have emphasized the importance of online feedback from 
employees on the attractiveness of the company as an 
employer and the overall reputation of the company (Symitsi 
et al., 2021; Stamolampros et al., 2019; Song et al., 2020).

Therefore, this study has contributed to the marketing 
literature in three aspects. First of all, from the perspective of 
internal employer brand, this paper makes relevant research 
to reveal the spatial distribution and formation mechanism 
of employer brand value. Secondly, using the topic 
mining method of co-occurrence analysis and community 
exploration, the employer brand value dimension can be 
extracted from employees’ online reviews according to 
word frequency-inverse document frequency. Thirdly, the 
difference and time series evolution of employer brand value 
in different industries and enterprises are discussed, which 
provides a decisive basis for the formulation of employer 
brand strategy.

2.  Literature Review and Research 
Framework

2.1. Employer Brand Value Dimension

At present, research on employer brands has developed 
from theoretical exploration to dimensional division. The 
employer brand dimension is originally based on the brand 
theory of marketing, which is divided into functional 
interests, economic interests, and psychological interests 
(Ambler & Barrow, 1996). Since then, many scholars have 
measured and evaluated the dimensions of employer brand 
value from three perspectives: (1) External employer brand 
for potential job seekers include employer attractiveness, 

best employer, corporate image, and employer brand image 
(Gatewood et al., 1993; Kissel, & Büttgen, 2015; Hoang 
et al., 2020; Yang et al., 2022a, 2021; Zhang et al., 2021), 
which are mainly divided into symbolic and functional 
characteristics. (2) Internal employer brand for employees 
includes work experience, employment experience, and 
employee engagement (Ruch, 2001; Huang et al., 2015; 
Hoang et al., 2020; Knop, 2022; Koukaras et al., 2020; Bibi 
et al., 2022), which are usually divided into development 
value, incentive value, work environment value, work 
value, and work-life balance. (3) Employer brand from a 
comprehensive perspective includes the dimension division 
of salary and welfare, personal development opportunities, 
organizational culture atmosphere, and corporate image label 
under the theme of employer brand equity value and social 
concern (Pattnaik & Misra, 2016; Nguyen & Nguyen, 2021; 
Pernkopf et al., 2020; Samoliuk et al., 2022; Keppeler & 
Papenfuß, 2022).

Although the research is conducted from different 
perspectives, the three perspectives pay attention to the 
dimension division of employer brand value. Because of 
the limitation of data acquisition, research mainly perceives 
the static distribution of employer brand value in a specific 
industry or enterprise from the perspective of potential job 
seekers. In contrast, there are very few studies on dimensional 
comparison and dynamic analysis of cross-industry or multi-
enterprise from the perspective of employees. However, due 
to the lack of information, potential job seekers can’t make 
an objective and comprehensive evaluation of the enterprise, 
so they usually make use of the employees’ work experience 
to make a job intention. Therefore, Therefore, it is necessary 
from the perspective of employees to study the employer 
brand value dimension of different industries and enterprises.

2.2. Online Review Topic Mining

Recently, from the perspective of consumers, domestic 
and foreign scholars have studied the usefulness, emotional 
tendency, and influence of online text features by means of 
quantitative analysis and topic mining (Kakirala & Singh, 
2020; Nguyen et al., 2021; Liao et al., 2022, Love & Singh, 
2011; Lievens et al., 2005; Ji et al., 2023). However, there are 
few kinds of research on the dimension mining of employer 
brand value from employees’ perspective. Among them, 
co-word analysis is the most commonly used quantitative 
analysis method, which is used to determine the relationship 
between topics according to the co-occurrence of words or 
phrases (Yang et al., 2019). It is not only used to determine 
the theme of literature but also used to mine the theme of 
online data (Mao et al., 2020). In contrast, the topic mining 
method based on machine learning is usually used to mine 
keywords and calculate the similarity between texts (Li et al., 
2019), to obtain more comprehensive and specific content 
(Yang et al., 2022b). The LDA model is the main method for 
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topic mining (Ma et al., 2016; Huang et al., 2022), but it is 
not suitable for short texts.

Therefore, some scholars have put forward the method 
of topic mining by combining co-occurrence analysis 
and community exploration, which reflects the relevance 
between texts and the consensus among users. This method 
not only effectively avoids the limitations of a single word 
describing a topic, but also accurately detects the correlation 
between topics and each other.

2.3. Research Framework

Based on the above research background and literature 
review, this paper attempts to mine the online review data 
of the workplace social platform by using the methods 
of co-occurrence analysis and community detection and 
make a comparative analysis of the cross-industry and 

cross-enterprise dimensions of employer brand value. 
Figure 1 shows the framework of the study.

Step 1: Extract keywords from online reviews. Firstly, 
the online reviews are pre-processed with filtering, word 
segmentation, and stop-word removal, to obtain a vocabulary 
database. Then, TF–IDF (word frequency-inverse document 
frequency) weighting technique was used to calculate the 
initial keywords that ranked the top five in importance in each 
review. Finally, to filter topic keywords better, we eliminated 
redundant words and combined words with the same meaning. 
Among them, the calculation formula TF–IDF is:
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Figure 1: Flow Chart of Research Design
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In the formula, ni,j the number of times the word appears 
in a review (dj), ,k j

k
n∑  is the sum of all words in a review 

(dj), |D| the total number of reviews in the data set, and  
j : ti ∈ dj the number of reviews with the word (ti).

Step 2: Co-word Network Generation. To reflect the 
internal relationship between the topic keywords, the 
co-occurrence relationship is constructed based on whether 
the review set contains the same topic keywords. The nodes 
are online reviews, while edges are the keywords with the 
same topic in the co-occurrence network.

Step 3: Community detection and topic mining. By 
calculating the modularity, the nodes and edges that are 
closely related in the co-word network can be divided into 
the same community, and then the theme dimension of the 
employer brand can be extracted and compared. Among 
them, the modular calculation formula is:
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In the formula, 2m is the sum of the number of edges 
in the network,  Aij is the number of edges between nodes 
(review i and j), ki (or kj) represents the sum of the number 
of edges connected to review i (or j). δ(i, j) is used to 
determine whether reviews i and j belong to the same 
community (i.e. Ci, Cj).

In addition, the modularity should be optimized: a. Each 
node should be regarded as a community, and the communities 
should be merged according to the criteria of maximizing 
modular increment. b. Taking the merged community as a 
new node to build the network, and then repeating the steps 
of a., until the modularity of the community does not change, 
and the optimal division is achieved.

Step 4: Temporal analysis of employer brand 
dimension. Based on the frequency ratio of the employer 
brand dimension in different industries, the dynamic time 
series slope diagram is drawn to reveal the time evolution 
of employees’ attention to the employer brand dimension in 
different industries.

3. Data and Methodology

3.1. Data Acquisition and Pre-processing

By comparing online reviews’ reliability, relevance, and 
universality on some employer information release websites, 
we acquire employee reviews from kanzhun.com. Textual 

data in the form of a review is accompanied by a star rating 
provided as an overall assessment of an employer. To display 
the employer’s brand more intuitively, the website divides the 
overall evaluation data into Select and Latest reviews. The 
reviews were collected anonymously on employment status, 
employee position, keywords of reviews, short reviews, star 
rating, long reviews of classification issues, and posting date 
(see Figure 2).

According to the “2021 College Graduate Employment 
Market Prosperity Report” released by Zhaopin.com, the 
“2022 Employment Relationship Trend Report” released 
by Zhaopin.com and Peking University International 
Development Institute, and the “Mid-and-High-end Talent 
Employment Data Report for the third quarter of 2022” 
released by Liepin, The five industries with the best job 
growth were Internet, electronic and communication, 
finance, pharmaceutical, and medical industries and 
machinery manufacturing. Based on the platform attention 
of these five industries, we select three enterprises with 
high attention from each industry to collect employee 
review data, which are as follows: Internet industry 
(Baidu, Tencent, Alibaba), Electronic and communication 
industry (Huawei, ZTE, Unicom), financial industry (Bank 
of China, Industrial and Commercial Bank of China, 
Ping An of China), pharmaceutical and medical industry 
(Hengrui Pharmaceutical, Fosun Pharmaceutical, Kangmei 
Pharmaceutical) and machinery manufacturing industry 
(Zoomlion, Sany Heavy Industry, Shanghai Electric).

In addition, the report shows that in terms of industry 
dimension, Internet-related industries dominate job 
recruitment. The proportion of job postings in IT, 
communications, electronics, and Internet industries has 
increased year by year, from a quarter before the pandemic 
to nearly a third after the pandemic. Therefore, we focused 
on retrieving cross-enterprise online employee reviews in 
the Internet industry for comparison of differences within 
the industry. In the end, we collected 9,064 reviews from 
15 companies in five industries.

As the overall reviews in the online review data are a 
high summary of employees’ job satisfaction and the focus 
on employer brand, they can provide a better reference value 
for the subsequent text mining. Because most of the selected 
enterprises are benchmarking enterprises in the industry 
and pay more attention to building the employer brand than 
other enterprises, most of the employees’ scores on the 
enterprises are above three stars and most of the reviews 
are positive. Therefore, employees pay more attention to 
these enterprises. By collecting overall evaluations, only 3.7 
percent were “dissatisfied.” Finally, by filtering the extreme 
data, 8869 reviews were retained as a data sample.

The following process shows the steps to pre-process 
the original data to make it suitable for co-occurrence 
analysis and community detection in R language:  
(1) Each complete sentence is divided into different words. 
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Figure 2: Online Review Structure from Kanzhun.com

(2) Under-represented information in online reviews is 
filtered such as punctuation, emoticons, English words, etc. 
(3) Stop words are removed to reduce noise introduced due 
to higher frequency words providing primary information 
about the review.

3.2. Keywords Extraction of Online Review

The top three words of TF-IDF value in each online 
review were calculated and retained, and 9,216 initial 
keywords from cross-industries and 2,856 initial keywords 
from cross-enterprise in the Internet industry were obtained. 
Due to the high repeatability and a large number of initial 

keywords, the following screening classification is needed: 
(1) verbs and adverbs are excluded, such as “comparison” 
and “frequent”; (2) phrases with the same meaning, such 
as “income”, “money” and “salary” are synthesized into 
“salary”. (3) Eliminate words that do not influence the 
employer brand value, such as “enterprise”, “company” and 
“Baidu”, etc.

3.3.  Co-word Network Generation and  
Topic Mining

To explore the employees’ attention to employer 
brands in different industries and enterprises, we built a 



Meng XU / Journal of Asian Finance, Economics and Business Vol 9 No 10 (2022) 0215–0225220

co-occurrence network according to whether the theme 
keywords appear together. In the co-occurrence network, 
the nodes are employees’ online reviews, while the edges 
are topic keywords. At the same time, Table 1 shows the 
results of community exploration and topic mining based 
on modularity.

Because the themes of some communities are not unique, 
the following measures should be taken: (1) Summarize 
the dimensions of the employer brand value. Based on the 
community detection results, the topic keywords can be 
summarized into 11 topics, namely, the employer brand 
value dimension. (2) Calculate attention. According to the 
word frequency of the topic keywords, the attention degree 
of the dimension is calculated through the normalization 
process (i.e., the dimension with the highest word frequency 
is set as 1, and the other dimensions are calculated on this). 
(3) Extract employer brand value. According to the literature 
review, we conclude that the organization’s management and 
working atmosphere belong to the internal mechanism of the 
enterprise and the ecological environment of employees, 
which is called environmental value. The salary level and 
welfare benefits are indicators related to the economic 
interests of employees, which are called economic value. 
Career development and job stability reflect the employee’s 
future career planning and development desire, called 
development value. Work strain and operational indicators 
are the main sources of work stress, called psychological 
value. Enterprise reputation, enterprise nature, and technical 
level belong to the external characteristics of enterprises and 
are the external influences of enterprise, which are called 
reputation value.

4. Data Analysis and Results

4.1.  Comparison of Employer Brand Value 
Dimensions

4.1.1. Comparison of Dimensions by Industry

Under the influence of industry characteristics, 
employees in different industries have obvious differences 

in the evaluation of employer brand value. We use ∆Pk it to 
represent the significant difference in employer brand value 
dimension in different industries. By expressing this ∆Pk = 
Max (Pki − Pkj), the dimensions of employer brand value in 
different industries can be better described. Among them,  
K ∈ D, D is a collection of dimensions, i ≠ j, and  i, j ∈ H, H 
is a collection of industries. In addition, kP  is introduced to 
represent the focus of the employer brand value dimension 
in an industry. If 0.75kP > , employees pay close attention 
to this industry (see Figure 3).

Figure 3 shows that the ∆Pk value of the three dimensions 
is very significant. (1) Enterprise Nature. As can be seen from 
the figure, this dimension only attracts high attention in the 
financial and pharmaceutical, and medical industries. This is 
because, unlike the emerging industries of the Internet and 
electronic communication, most of these two industries are 
state-owned, and their job stability and enterprise nature are 
hot topics for employees. (2) Organization and Management. 
This dimension is paid more attention in the pharmaceutical 
and medical, and mechanical manufacturing industries but 
less attention in the Internet industry. This is because the 
pharmaceutical and medical and mechanical manufacturing 
industries, as the pillar industries of the national economy, 
have a stricter management system than the Internet industry, 
which has a freer working atmosphere. (3) Work Strain. This 
dimension has been highly a concern in several industries 
except for the Internet. According to “Big Data Report on 
Talent Outlook Trends in 2019,” we know that different 
industries have different workloads and overtime hours. The 
working pressure of the machinery manufacturing industry 
is the highest among all industries. The working pressure 
of the electronic and communication and finance industry 
is higher than the average level of all industries, but the 
working pressure of the Internet is lower than the average 
level of all industries.

Figure 3 also shows that 0.75kP >  has three dimensions. 
(1) Work Strain. As overtime has become a common 
phenomenon throughout all industries, work strain is the 
focus of most industries. (2) Career Development. This 
dimension is of great concern in every industry. With the 

Table 1: Results of Co-Word Networks and Community Detection Across Industries

Industry Number of Nodes Number of Edges Number of Communities

Internet industry 1221 88265 10
Electronic and communication industry 1083 74951 11
Financial industry 979 67788 10
Pharmaceutical and medical industry 436 19274 9
Machinery manufacturing industry 658 46772 11
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Annotation: “ ” is a special diagram to avoid duplication points, which means that the frequency ratio of a certain dimension in different 
industries is the same;

Assumption: *means 0 < PK ≤ 0.25; Not significant.
**means 0.25 < PK ≤ 0.5; significant.
***means PK > 0.5; very significant.

∆ represent a hot spot of high concern.

Figure 3: Employer Brand Dimension Difference Diagram of Different Industries

breakthroughs of emerging technologies, it has penetrated 
many fields, and the demand for talent in every industry is 
increasing. (3) Welfare Benefits. This dimension is mainly 
focused on the financial and pharmaceutical and medical 
industries. Due to the impact of the epidemic, employees and 
job seekers are faced with a severe employment situation. 
In terms of work experience, different from employees in 
high-paying industries, they tend to be more pragmatic and 
conservative and pursue the welfare benefits of work.

4.1.2.  Dimension Comparison of Internet Enterprises

Because of the differences in resource selection 
and strategy formulation, enterprises in the industry 
independently influence the brand image of employers and 
show different concerns in the dimension of employer brand 
value (see Figure 4).

By comparing the attention of the two enterprises in 
various dimensions, there is no obvious difference in the 
overall distribution. Both enterprises pay more attention 
to the working atmosphere and career development, 
which is consistent with the Internet industry environment 

created by focusing on innovation ability training, personal 
development, and a humanistic atmosphere.

However, employees of the two enterprises pay different 
attention to organizational management, salary level, and 
welfare treatment. On the one hand, it is caused by the 
differences in the shaping of enterprise culture. Tencent 
advocates the “ruixue spirit” while Baidu advocates the 
“Wolf spirit”. On the other hand, it is caused by differences 
in work levels and salary structures. Taking technical posts 
as an example, Tencent has t1–t6 grades and each of which 
is divided into three subsets. Among them, t2.3 stands for 
key positions, and positions above t3.1 have stocks and 
options. In addition, all employees can receive an annual 
salary of 15.3 to 18 months. Unlike Tencent, Baidu divides 
its employees into t1–t9 categories, while t5 stands for 
key positions holding stocks and options. In addition, all 
employees can receive 14.6 months’ salary every year.

4.2. Temporal Analysis of Employer Brand Value

By calculating the frequency ratio of hot dimensions 
(work strain, career development, welfare benefits) of each 
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(a) Tencent (b) Baidu

Figure 4: Distribution of Employer Brand Dimensions Among Enterprises in the Industry

industry each month, we analyzed the temporal evolution of 
the dimensions of employer brand value in a specific period 
of time, and the results are shown in Figure 5.

1.  Work Strain. Figure 5(a) shows that employees in 
different industries have different trends in paying 
attention to work strain. Among them, it is a common 
phenomenon that the Internet industry is under great 
work pressure, and employees have a steady concern 
about it. In addition, due to the fixed content of work in 
the machinery industry, employees pay less attention 
to the work pressure. On the contrary, industries 
that have been most affected by the pandemic 
(i.e., electronic and communication, finance, and 
pharmaceutical and medical industries) have seen 
significant increases in work strain concerns since 
2020.

2.  Career Development (see Figure 5(b)). With the rapid 
development of technology, the career development 
of technology-oriented industries (i.e. internet, 
electronic and communication, and machinery 
manufacturing industries) has been attracting 
more and more attention until it leveled off. On the 
contrary, due to the stable working environment, 
corporate nature, and job content of the financial and 
pharmaceutical, and medical industries, employees’ 
attention to career development is relatively stable 
without major fluctuations.

3.  Welfare Benefits (see Figure 5(c)). Industries that 
have long advocated high benefits (i.e. internet, 
finance, pharmaceutical and medical industries, and 
machinery manufacturing industries) show stable 
attention to it, while the electronic communication 
industry shows a certain degree of fluctuation.

Figure 5: The Trend in Employer Branding Dimensions Over Time

(a) Work Strain (b) Career Development (c) Welfare Benefits
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5. Conclusion

By using the topic mining method to explore the 
differences in employees’ attention to these dimensions, we 
get the following several results:

1.  This work investigated reviews posted by employees 
on online social media streams to classify into five 
different employer brand value categories including 
11 dimensions, i.e. environmental value (working 
atmosphere and organization and management), 
economic value (wages and welfare benefits), 
development value (career development and work 
stability), the psychological value (work strain and 
business metrics) and reputation value (enterprise 
reputation, nature, and technology level).

2.  The dimensions of employer brand value are 
significantly different among different industries. 
Cross-industry differences are mainly manifested 
in enterprise nature, work strain, and organizational 
management. Work strain, Career development, and 
welfare benefits are the focuses of most industries.
Because industry characteristics determine the 
dimension performance, there are some differences in 
employer brand value dimension among enterprises 
in the industry. However, due to the influence of 
corporate culture and strategy formulation, there are 
great differences in salary levels, welfare benefits, 
and organizational management dimensions.

3.  Influenced by the development trend of the industry 
and the changes in the relevant human resources 
market, the dimensions of employer brand value 
vary from industry to industry within a certain 
period.

Its theoretical significance is as follows: (1) Text 
mining based on online employee reviews can reveal the 
dimensional distribution and different changes of employer 
brand value more truly and effectively than previous 
questionnaire research methods. (2) The method of co-word 
network and community detection method based on the 
relationship between the reviews are very suitable for topic 
mining of this kind of data. (3) Comparing and analyzing the 
dimensional differences across industries and enterprises can 
provide a more effective method to explain the heterogeneity 
of employer brand resources.

Based on the above results and discussion, there are 
the following revelations to the strategies and practices of 
employer brand building:

1.  Enterprises should attach importance to the internal 
employer brand strategy in human resource 
management and employer brand building. If the 
company only pays attention to external propaganda 

to build the employer brand, it is difficult for them to 
achieve sustained success. The reason is that with the 
popularization of online workplace communication 
platforms, potential job seekers will gain a value 
perception through online employee reviews, which 
will influence their job choice.

2.  Enterprises should improve their competitiveness 
in the human resource market according to the 
difference between employer brand strategy in 
industries and enterprises. Because of the openness 
of online data, enterprises should learn from the 
employer brand advantages of the competitors within 
the industry and the differences across industries. 
According to the online database, enterprises can 
effectively promote the employer brand, and make 
the employer brand strategy fully match the industry 
characteristics.

In addition, this paper has a few limitations: Firstly, 
due to the insufficient data samples of “dissatisfaction”, we 
could not carry out emotional analysis, so we only explored 
the dimensions of employer brand value. Secondly, instead 
of studying the different enterprises in all industries, we 
only selected data from the representative Internet industry 
to analyze the differences across enterprises within the 
industry. Thirdly, the time span is relatively short, which 
limits the evolution process of employees’ attention to the 
employer brand. Therefore, in future research, we can select 
a large number of data with a long time span for emotional 
analysis and other studies.
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