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Abstract 
Under the background of population aging, with the increase of age, the em-
ployment rate of workers gradually decreases. Age discrimination against 
middle-aged and elderly people in enterprises is an important factor. Based 
on the age requirement in recruitment advertisements, this paper proposes a 
calculation model for the average age interval to verify the age discrimination 
in China’s labor market. The result shows that the complexity of jobs only af-
fects the lower age limit, and the difference between the upper age limit is 
very little and tends to convergence, which shortens the effective job-hunting 
period of high-end talents. The research methods and conclusions have cer-
tain theoretical significance for Social Sciences & Humanities, especially for 
age discrimination theory. Based on the conclusion, it puts forward some 
suggestions to alleviate age discrimination. 
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1. Introduction 

With the Economics of Discrimination by Gary S Becker as the main representa-
tive in 1957, people have done some research on age discrimination in the labor 
market. Age discrimination is so widespread, that two-thirds of employees aged 
45 - 74 have experienced it. Ageism has become a research focus especially under 
the background of global aging [1]. However, there are relatively few studies on 
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the extent of age discrimination, especially which age group is vulnerable to dis-
crimination, and whether the discrimination in different types of jobs is similar? 
This paper presents a method of calculating the average age interval from enter-
prise recruitments. By collecting recruitment advertisements, it verifies the age 
discrimination in China’s labor market and its impact on workers’ job hunting. 

2. Literature Review 

People are treated unfairly at work because of age. Is age related to work per-
formance? If age affects work, the age requirements in recruitments are normal 
responses of enterprises to pursue benefits and should not be regarded as dis-
crimination. Therefore, it needs to be clear whether differential treatment in the 
recruitment process due to age can be defined as discrimination. 

2.1. Ascertainment of Age Discrimination 

It is undeniable that there are some inherent views on the elderly. Some stereo-
types about the elderly believe that with the increase of age, individual work 
performance continues to decline, and labor skills, especially speed, strength and 
coordination, continue to decline. For this subjective judgment, scholars have 
done a lot of empirical research on the relationship between age and perfor-
mance, and some conclusions are contrary to this view. In terms of comparison 
between old and young people, Posthuma and Campion found that there is little 
evidence that work performance declines as workers get older. Performance of-
ten improves with age, and when the decline is found, they tend to be small [2]. 

The physical quality of the middle-aged and the elderly may decline, but it can 
be made up from experience. Ng and Feldman provided an expanded meta- 
analysis on the relationship between age and work performance, and the result 
showed that age was largely unrelated to task performance in training programs. 
At the same time, the elderly’s performance may actually be slightly superior to 
younger workers on certain dimensions such as organizational citizenship, safe-
ty, and counterproductive work behavior [3]. 

It is generally believed that the elderly have poor cognitive ability. Avolio and 
Waldman found differences in the relationship between age and cognitive ability 
across occupational types but not for different levels of job complexity [4]. 
People maintain important competencies despite age-related losses, and the rela-
tionship between selection and self-reported ability/performance maintenance 
increased with age [5]. Such a result can be explained by selection, optimization, 
and compensation (SOC) theory, in which the elderly may compensate for ages 
[6] [7]. Compared with young people, middle-aged and old people have more 
advantages in some aspects. Seniors are no more risk averse than juniors and are 
typically more cooperative; both juniors and seniors respond strongly to compe-
tition [8]. Based on the above, the existing research results confirm that there is 
no direct correlation between age and work performance, and the age limit in 
recruitment advertisements should be regarded as age discrimination. 
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The above pieces of literature show that the work performance of the elderly 
is not worse than that of young people, but there is still discrimination against 
the elderly in the workplace. Compared with gender and racial discrimination, 
age discrimination is more common, about 10% higher than gender discrimina-
tion and twice as much as racial discrimination [9]. The early midlife group 
(aged 50 - 59) reported more experiences of unfair treatment than the older 
group but were less likely to attribute their experiences to age discrimination. 
Finkelstein and Burke simulated employment contexts to verify age discrimina-
tion, and found that people subjectively make poor comments on senior em-
ployees [10]. Age discrimination is not an individual phenomenon. With the in-
crease of age, the changes of the middle-aged and the elderly in job hunting are 
getting slim [11]. Perceived workplace age discrimination tends to increase with 
age [12]. 

As stereotype and prejudice, age discrimination leads to misunderstandings 
and worsened work performance [13]. The age discrimination in labor market 
can take on different forms: hard and soft discrimination. The hard discrimina-
tion is the legally prohibited behavior and the soft discrimination is not in-
scribed in the legal system [14]. Serious age discrimination will even turn into 
legal cases, and age discrimination litigations occur frequently. Upon litigation 
cases related to age discrimination from 1993 to 2010, Schrader and Nazarov 
found that discrimination cases showed an increasing trend [15]. From these 
results, the middle-aged and the elderly are in disadvantageous positions in the 
labor market. With the increase of age, the extent of discrimination becomes se-
rious. 

2.2. Theoretical Explanation of Age Discrimination 

In the labor market, people have been treated differently because of race, reli-
gion, sex, color, social class, personality, or other non-pecuniary considerations. 
In 1922, Francis Y Edgeworth, a British economist, first studied gender discrim-
ination [16]. With the economist Gary S Becker’s as the main representative, 
scholars have studied the problem of discrimination in economic activities com-
prehensively and systematically. According to the Labor Economics, differential 
treatment due to age can be explained by two major theories: statistical discrim-
ination and taste-based discrimination. 

Gary S Becker is inclined to the taste-based discrimination theory, that is, re-
cruiters have a negative impression of the middle-aged and elderly. Even if the 
middle-aged, the elderly, and young people have the same business performance, 
they tend to hire young people. However, Lahey believed that statistical dis-
crimination was more obvious than taste-based discrimination [17]. Statistical 
discrimination is that recruiters can’t fully differentiate the professional ability of 
each candidate, but can only judge individual ability through group characteris-
tics. If statistics show that the business performance of the middle-aged and the 
elderly is lower than that of young people, they tend to give priority to young 
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people. Two kinds of discrimination theories are not opposite to each other. No 
matter what kind of discrimination, it can be attributed to stereotypes against 
the middle-aged and the elderly. Some scholars seek other theoretical explana-
tions, such as Triana and Trzebiatowski, who use relative exploitation theory to 
explain the negative effects caused by age discrimination. They found that per-
ceived over qualification is not only a trigger for relative deprivation, but also a 
factor that seems to lower an employee’s threshold for tolerating discriminatory 
treatment [18]. 

3. Data Description Based on Recruitment Advertisements 

To analyze age discrimination in recruitments, we can select the age data of em-
ployees actually employed by the enterprises, but the age requirements in the re-
cruitment advertisements are more suitable. When an enterprise hires em-
ployees, it not only considers age, but also integrates many factors such as edu-
cational background, major, experience and personality. The age of employees 
actually employed has been combined by these factors. On the contrary, when 
designing recruitment advertisements, although enterprises will also consider 
various factors, the recruitment information is listed in the ideal state, and each 
factor is relatively independent. Taking recruitment advertisements as the re-
search object is more suitable for analyzing age discrimination. 

3.1. Source of Data and Selection Criteria 

The data are mainly from online recruitment advertisements, including well-known 
recruitment website such as https://www.51job.com/, http://www.58.com and 
https://www.zhaopin.com/, et al. In addition, it also includes a small amount of 
on-site recruitment in Tianjin, Shenzhen, Suzhou, Beijing and other cities. The re-
cruitment information is mainly from large and medium-sized cities across the 
country. Through omni-directional data selection, it strives to reflect age discrimina-
tion in recruitments comprehensively and objectively. To prevent repetition, the data 
is stored in the ACCESS database with “job + enterprise” as the primary key. 

We select four types of jobs, which are handyman, technician, engineer and 
manager. The work difficulty depends on the technology, knowledge and expe-
rience required by enterprise, and the difficulty of four types of jobs increases 
gradually. Handyman, that is, ordinary worker, also known as manual worker 
and operator, has fewer requirements for technology and experience, and can 
take up a job after simple training. Technician, who needs to master a certain 
skill, must be specially trained or engaged in relevant work. Engineer needs to 
have systematic learning in professional fields, master professional technology 
and theoretical knowledge, and have certain working experience. In addition to 
mastering professional knowledge and administrative skills, manager should also 
have strong managerial experience. The age requirements in recruitment adver-
tisements generally appear in the form of intervals, including two data points: 
the lower age limit and the upper age limit. For example, if the age requirement 
is 22 - 35 years old, the lower age limit is 22 and the upper age limit is 35. 
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3.2. Basic Description of Age Requirements 

All recruitment data are divided into two samples: the lower age limit and the 
upper age limit, and each sample are grouped according to the type of job. The 
statistics index such as quartile, mode, mean and standard deviation can reflect 
the age requirements of most enterprises. After sorting the age values, the lower 
quartile is the value in the quarter position, and the upper quartile is the value in 
the third quarter position. From Table 1, different types of jobs have different 
requirements for the lower age limit. These statistical indicators such as upper 
quartile, lower quartile, mode and mean, increase from handyman to manager. 
The difference of mean between manager and handyman is more than 9 years. It 
can be preliminarily judged that with the increase of job complexity, the re-
quirements for the lower age limit gradually increase. However, the upper age 
limit shows a trend of convergence. The difference of mean among four types of 
job is only 2.16 years. Except that the mode of engineer is 35, the mode of the 
other three types of job is 45. 

4. The Average Age Interval of Enterprises Recruitment 

According to the above analysis, there are differences in the age requirements in 
recruitment, which can be further detailed by the average age interval. The av-
erage age interval of a job can be generally accepted by most enterprises. Table 2 
shows the meaning of symbols. 
 

Table 1. The basic statistical indicators of age requirements. 

Type of job Sample size The upper quartile The lower quartile Mode Mean Standard deviation Skewness Kurtosis 

The lower 
age limit 

Handyman 1159 18 20 18 19.37 3.244 2.485 8.793 

Technician 1263 18 25 20 22.24 4.288 1.145 1.666 

Engineer 1066 23 28 25 25.92 4.399 1.195 3.411 

Manager 1010 25 30 30 28.74 4.408 0.255 −0.059 

The upper 
age limit 

Handyman 1159 35 45 45 39.29 7.067 −0.009 −0.325 

Technician 1263 35 45 45 41.22 6.402 −0.167 −0.034 

Engineer 1066 35 45 35 40.46 6.945 0.542 0.023 

Manager 1010 35 45 45 41.45 6.085 0.110 0.050 

 
Table 2. Formula symbol of the lower age limit and its meaning. 

Symbol Meaning 

,i avgX  Average age interval of i , i∈ {handyman, technician, engineer, manager} 

,miniµ  Population mean of the lower age limit in i  

,miniX  Sample mean of the lower age limit in i  

,miniσ  Population standard deviation of the lower age limit in i  

,miniS  Sample standard deviation of the lower age limit in i  

in  Sample size of i  

Note: replacing min with max in formula subscript indicates the symbols of the upper age limit. 
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4.1. Analysis Frame 

The average age interval of a certain job is within the population mean of the 
lower and upper age limit set by most enterprises during recruitment:  

,min , ,maxi i avg iXµ µ≤ ≤ . It is difficult to obtain the population mean of the upper 
and lower age limit about a certain job in the labor market. However, the popu-
lation mean can be estimated by sample data. According to the Central Limit 
Theorem, when the sample size is large enough, the distribution of the sample 
mean X  approximately obeys the normal distribution. Therefore, the popula-
tion mean of the lower and upper age limit in confidence 1 α−  is shown in 
formula (1): 

,min ,min
,min ,min2 ,min 2

,max ,max
,max ,max2 ,max 2

i i
i ii

i i

i i
i ii

i i

X z X z
n n

X z X z
n n

α α

α α

σ σ
µ

σ σ
µ


− ≤ ≤ +



 − ≤ ≤ +


           (1) 

The population standard deviation σ  in formula (1) is unknown. Because 
the sample size is large enough, σ  is replaced by the sample standard deviation
S . At this time, the confidence interval of ,miniµ  and ,maxiµ  with confidence 
of 1 α−  is shown in formula (2). It can be concluded that ,i avgX  is between 
the lower limit of ,miniµ  and the upper limit of ,maxiµ , as shown in formula (3). 

,min ,min
,min ,min2 ,min 2

,max ,max
,max ,max2 ,max 2

i i
i ii

i i

i i
i ii

i i

S S
X z X z

n n
S S

X z X z
n n

α α

α α

µ

µ


− ≤ ≤ +



 − ≤ ≤ +


           (2) 

,min ,max
,min ,max2 , 2

i i
i ii avg

i i

S S
X z X X z

n nα α− ≤ ≤ +             (3) 

The meaning of formula (3) can be explained by Figure 1. Assuming that the 
region between point A and point B is the interval estimation of ,miniµ , and the 
region between point C and point D is the interval estimation of ,maxiµ , formula 
(3) takes the region between point A and point D as the estimated value of the 
average age interval ,i avgX . 

4.2. Analysis Results of the Average Age Interval 

According to the analysis shown in Table 3, when the confidence is 95%, the 
mean lower age limit of handyman is between 19.18 - 19.55, and the mean upper 
age limit is between 38.88 - 39.69. It is almost 95% reliable that the average age 
interval of handyman is between 19.18 - 39.69. Accordingly, the average age in-
tervals of technician, engineer and manager are 22.00 - 41.58, 25.66 - 40.88 and 
28.47 - 41.82 respectively. Through the average age interval, it is easy to judge 
age requirement during recruitment.  

The more difficult and complex the job is, so the older works usually need to 
be employed. From handyman, technician, engineer to manager, the job complexity  
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Table 3. Analysis results of the average age interval from recruitment advertisements. 

 

The lower age limit The upper age limit 

,miniX  ,miniS  

Estimation interval  
under different confidence levels 

,maxiX  ,maxiS  

Estimation interval  
under different confidence levels 

0.99z  0.95z  0.95z  0.99z  

Handyman 19.37 3.244 19.12 - 19.61 19.18 - 19.55 39.29 7.067 38.88 - 39.69 38.75 - 39.82 

Technician 22.24 4.288 21.93 - 22.55 22.00 - 22.48 41.22 6.402 40.87 - 41.58 40.76 - 41.69 

Engineer 25.92 4.399 25.57 - 26.27 25.66 - 26.19 40.46 6.945 40.04 - 40.88 39.91 - 41.01 

Manager 28.74 4.408 28.38 - 29.10 28.47 - 29.01 41.45 6.085 41.07 - 41.82 40.95 - 41.94 

 

 
Figure 1. Demonstration of the average age interval. 

 
increases in turn, and the requirements for the lower age limit increase gradual-
ly. Such a result can be explained by the derivation of labor demand. Employees, 
like other production factors, are a kind of induced demand, which depends on 
the complexity and characteristic of the job. The purpose of recruiting em-
ployees is to provide products and services for the market. Therefore, employees 
must meet the job requirements to complete work tasks. The technology, know-
ledge and experience of employee gradually accumulate with age. Just as diplo-
ma, work experience and professional title, age has become a reference to meas-
ure employee. The ability of job seekers can be preliminarily judged by age. 
Generally, enterprises can recruit 20-year-old employees to engage in relatively 
simple work, but it is almost impossible to recruit a 20-year-old manager. The 
more complex the job, the greater the requirements for the lower age limit, 
which is the rational choice of enterprises. 
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The upper age limit for all kinds of jobs tends to converge, generally around 
40 years old. Such a result is not the rational choice of enterprises, and can’t be 
explained by the derivation of labor demand. Enterprises set the upper age limit 
at 40 years around, so there is age discrimination against the middle-aged and 
the elderly. Becker explains this phenomenon with taste-based discrimination. 
Enterprises have a negative impression on the middle-aged and the elderly. Even 
if the work performance of middle-aged, elderly and young people is similar, 
they tend to hire young people. These negative impressions include: the mid-
dle-aged and the elderly have a low educational background, low learning ability, 
lack of enterprising spirit, relatively backward skills, physical and mental decline, 
etc. Whether these negative impressions are correct or not, remains to be dis-
cussed. For example, people usually think that the physical and mental capabili-
ties of the elderly are weak; however, Posthuma and Campion [2] showed that 
the capabilities decreases are very little and could be compensated by work expe-
rience. At the same time, it is generally believed that the cognitive function of 
the elderly declines with age, but the research of Abraham and Hansson [5] 
showed that there was no significant correlation between cognitive function and 
work performance, and the decline of cognitive abilities did not hinder work.  

Effective job-hunting years decrease with the increase of job requirements. As 
shown in Table 3, handyman can apply for job from the age of 19; however, 
manager could be generally accepted until the age of 28. Moreover, the upper 
age limit of both types of jobs is about 40. From handyman to manager, with the 
increase of job complexity, the requirements for job seekers are more stringent. 
Engineer and manager should not only have professional diplomas, but also 
have work experience. To meet these requirements, job seekers need to invest 
time and energy to accumulate gradually. However, from the perspective of en-
terprises, there is no extension of the upper age limit for job seekers’ early time 
investment. No matter what kind of jobs, after over 40 years old, job seekers 
gradually lose the opportunity to apply for new jobs, which is a waste of talent 
resources caused by age discrimination. 

5. Conclusions 

At present, China’s labor supply is relatively sufficient, which provides condi-
tions for age discrimination in enterprises recruitment. The age requirements in 
recruitment advertisements are independently designed by enterprises according 
to the job characteristics. Through collecting recruitment advertisements and 
statistical analysis, it can show the regularity of age discrimination. This paper 
provides a simple and practical method for studying age discrimination: By se-
lecting the age requirements from recruitment advertisements and using the av-
erage age interval model, the age preferences of enterprises are calculated. The 
results confirm that there is age discrimination. 

If the technical, knowledge and experience requirements of the job are simple, 
the requirements for the lower age limit will be reduced accordingly. Such a re-
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sult can be explained by the derivation of labor demand, which is the rational 
choice of enterprises. However, the upper age limit tends to be convergence, 
generally around the age of 40. Such a result is consistent with Becker’s the 
taste-based discrimination theory, which confirms the existence of age discrimi-
nation against middle-aged and elderly job seekers. The convergence of the up-
per age limit leads to the higher job requirements, the shorter the effective 
job-hunting years of seekers. Complex works require job seekers to invest more 
time and energy, but from the perspective of enterprises, the upper age limit has 
not been extended for job seekers’ time investment. Such recruitment pheno-
menon needs to be vigilant. The upper age limit converges to 40 years old 
around. After that, the labor participation rate and employment rate gradually 
decrease, resulting in a waste of human resources. It is necessary for the gov-
ernment to guide the employment policy and change the employment concept of 
enterprises. From the perspective of ensuring people’s livelihood, it should pro-
tect workers from discrimination. 

Referring to others’ experiences, some countries have paid attention to age 
discrimination and legislated to protect the elderly from discrimination. The 
European Council issued a decree prohibiting age discrimination in employment 
[19]. South Korea promulgated the Age Discrimination Prohibition Legislation 
(ADPL) in 2008 to promote the employment of middle-aged and old people 
[20]. In addition to legislation, some countries have established professional in-
stitutions to solve age discrimination disputes. For example, the Equal Employ-
ment Opportunity Commission was established in the United States to specifi-
cally handle employment discrimination [18]. In the EU, age discrimination 
cases are judged by the Court of Justice of the European Union (CJEU) [21]. The 
Australian Human Rights Commission (AHRC) has conducted widely to im-
prove attitudes to aging and combat ageism; especially, it appointed an Age Dis-
crimination Commissioner to address the problem nationally [22]. The practices 
of these countries are worth learning. 

This paper collects recruitment advertisements to study age discrimination, 
without combining with gender, region and other factors, especially the industry 
environment, technical characteristics, enterprise scale, cultural customs, etc. 
These factors will have impacts on the age requirements, which is the direction 
that needs to be further discussed. At the same time, age discrimination not only 
occurs in the recruitment process but also in the production and operation of 
enterprises. For example, the opportunities for promotion and training of the 
middle-aged and the elderly are relatively small, and they are more likely to be 
dismissed in advance. Although this paper does not cover these contents, such 
phenomena should be vigilant. 
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