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Abstract 
This study evaluates whether a levy–grant system for disability employment promotes 
employment in small and medium-sized enterprises using administrative data recording the 
firms’ employment of people with disabilities by law. We employ a 2015 policy change in 
Japan regarding the size of firms subject to the levy–grant system as a natural experiment 
and use the difference-in-differences method to examine the effect of the change. The 
results reveal several important findings. First, the policy change generally promotes the 
employment of people with disabilities in small and medium-sized enterprises in Japan. 
Second, we observe that firms originally employing workers with disabilities increase their 
number, while firms that did not originally employ any workers with disabilities start to 
hire them. Third, the treatment effects appear even before the policy implementation, 
indicating that prior announcements encouraged firms to secure people with disabilities 
with the appropriate skills for their firms at an early period. Fourth, a levy imposed for not 
achieving the legal employment rate is more effective than a grant paid for achieving the 
rate. Finally, we confirm the heterogeneity in policy effects by region and industry. 
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1 Introduction 
The relative poverty and unemployment rates of people with disabilities are 

twice those of people without disabilities (Organisation for Economic Co-operation and 
Development [OECD] 2003, 2010; Yamada, Momose, and Shikata 2015). Surveys 
conducted in government agency reports indicate that the employment rate and income 
of people with disabilities are quite low and that they face problems in their daily lives.1 
Countries are implementing, on the one hand, policies aimed at social inclusion to 
promote the participation of persons with disabilities in economic and social life 
(OECD 2003) and, on the other hand, labor demand-side policies to promote 
employment of persons with disabilities. 

In Japan, the legal employment rate for people with disabilities varies by firm 
size. According to the Ministry of Health, Labour and Welfare (MHLW) of Japan’s 
2018 Report on the Employment Status of Persons with Disabilities,2 among companies 
that do not meet the legal employment rate for people with disabilities, only 0.1% of 
companies with 1,000 or more employees do not employ any people with disabilities, 
whereas 30.8% of companies with 100–300 employees do not employ people with 
disabilities. Therefore, although large companies in Japan are making progress in their 
efforts to employ people with disabilities, small and medium-sized enterprises (SMEs) 
are not making progress in their efforts to employ them. 

In this study, we assess whether a levy–grant system for disability employment 
promotes employment among Japanese SMEs, using administrative data recording the 
firms’ employment of people with disabilities by law. We deem that a natural 
experiment occurred when the size of companies subject to the levy–grant system 
changed in 2015 from companies with more than 200 employees to those with more 
than 100 employees. We then use such changes in financial incentives to verify whether 
employment of people with disabilities is promoted through the difference-in-
differences (DID) method in SMEs.  

Two legislative approaches have been used to promote employment of people 
with disabilities: antidiscrimination legislation and employment quotas. The former, 
which is antidiscrimination legislation, prohibits discrimination against persons with 
disabilities in all aspects of employment and the employment process. The latter, 
employment quotas, specify that employers should offer a specific proportion of jobs to 

 
1 Although the data is somewhat old, according to a 2006 survey in Japan, the employment rate of persons with 
disabilities is only 20%, and even when they are employed, one out of every three persons with disabilities earns less 
than 110,000 yen per month. See the Ministry of Health, Labour and Welfare (MHLW) of Japan website  
(https://www.mhlw.go.jp/toukei/saikin/hw/shintai/06/dl/01.pdf). 
2 See the MHLW of Japan website (https://www.mhlw.go.jp/content/11704000/000533049.pdf). 

https://www.mhlw.go.jp/toukei/saikin/hw/shintai/06/dl/01.pdf
https://www.mhlw.go.jp/content/11704000/000533049.pdf
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people with disabilities. The extant literature has extensively examined the effects of 
antidiscrimination legislation on people with disabilities. Antidiscrimination laws in the 
United States, the United Kingdom, and other countries have been shown to be negative 
or ineffective for the employment of people with disabilities (Acemoglu and Angrist 
2001; Jones 2008). Conversely, employment quotas implemented in Europe, Japan, and 
Brazil using such methods as regression discontinuity design have been shown to have 
positive effects on the employment of people with disabilities (Agovino et al. 2019; de 
Araújo et al. 2021; Lalive et al. 2013; Mori and Sakamoto 2018). However, the 
discontinuity in employment quotas does not allow us to analyze policy effects in firms 
that employ either many people with disabilities or no people with disabilities at all, as 
they do not respond to employment quotas. 

This study’s contribution to the literature on disability employment is three-fold. 
First, we provide a broader analysis than that of existing studies that exploit 
discontinuities. Previously, some firms did not have to pay levies, even if they did not 
meet their employment quotas for people with disabilities. In our study, we define 
treatment groups as firms that have had to pay levies because of policy changes. Using 
this change, we examine the broader treatment effect. Second, we use the administrative 
data obtained from public information requests. These data have the advantage that 
there are few measurement errors or sample selection problems in the number of 
persons with disabilities employed, because companies report these data based on legal 
obligations. We exploit the unique panel data to examine not only the effect on firms 
that employed workers with disabilities before the policy change, but also the effect on 
firms that did not employ workers with disabilities before the policy change. In other 
words, we distinguish between the intensive and the extensive margins of the effect of 
financial incentives on firms’ employment of people with disabilities. In particular, 
many SMEs in Japan do not employ people with disabilities at all, and whether the 
policy change has led them to employ people with disabilities or not could be an 
important policy implication. Third, we examine heterogeneity by region and industry. 
Prior studies face the problem of insufficient analysis by region and industry due to data 
limitations. Our results may have important implications for policy, practice, theory, 
and subsequent research. 

The remainder of this paper is organized as follows. Section 2 describes the 
employment system for people with disabilities in Japan. Section 3 presents the data and 
empirical strategy. Section 4 presents and discusses the results of the analysis. Section 5 
summarizes the study. 
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2 Japan’s Employment Promotion System for People with Disabilities 
The Japanese government mandates an employment quota system for people 

with disabilities.3 Under this system, administered by the Japan Organization for 
Employment of the Elderly, Persons with Disabilities and Job Seekers, firms are 
required to file a form that reports companies’ total number of regular workers and the 
number of disability workers to the Public Employment Security Office managed by the 
national government every June. Before March 2013, the employment quota for 
employees with disabilities for private companies of a certain size was the equivalent of 
1.8% of the employers’ total workforce. Japan increased the employment quota of 
people with disabilities to 2.0% in April 2013, 2.2% in April 2018, and 2.3% in March 
2021. To calculate the quota, employees who worked 30 hours or more per week were 
defined as regular workers and rounded down to the nearest whole number.4 For 
instance, if the legal employment rate is 2.0%, a company with 160 regular workers 
would assign three employees (160*0.02 = 3.2, rounded down to the nearest whole 
number) to meet the quota for workers with disabilities. A certain percentage of the 
employment quota is exempted for industries in which hiring people with disabilities is 
more difficult than in other industries. For example, the construction industry is exempt 
from the 40% of regular workers used in the calculation of the number of the quota for 
workers with disabilities. The number of workers with disabilities is calculated by 
multiplying the number of regular workers by (1−0.4), which is the number of adjusted 
regular workers. Other Japanese policies to promote the employment of people with 
disabilities include a special subsidiary system that is mainly used by large employers. 
In this system, an employer can establish a special subsidiary company in which people 
with disabilities can work in an environment suited to workers both with and without 
disabilities, and employees with disabilities count toward the parent company’s 
disability employment quota in the calculation of the actual disability employment rate, 
when these firms meet certain conditions.5 

Initially, companies with fewer than or equal to 300 regular workers were not 
legally obligated to levy even if they failed to achieve the quota, but this was changed to 
companies with fewer than or equal to 200 regular workers in 2010, and then to fewer 
than or equal to 100 regular workers in 2015. At the time of writing, companies that do 

 
3 We refer to Sakamoto and Mori (2017) and Mori and Sakamoto (2018) in explaining the employment quota system. 
4 Part-time workers who work between 20 and 30 hours are counted in the number of regular employees as 0.5 
person. 
5 There are other efforts to promote the employment of workers with disabilities. For example, various subsidies for 
employment of people with disabilities, a double-counting system whereby persons with severe disabilities are hired 
at twice the rate of persons with normal disabilities, and a job coach dispatch program to advise people with 
disabilities on how to improve their workplace environment and work style. Since these efforts are not major policy 
changes, they are not discussed in detail in this study. 
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not comply with the quota must pay a monthly levy of 50,000 yen per worker with a 
disability, which is then distributed to firms that exceed the employment quota as a 
grant.6 If companies employ more than a certain number of people with disabilities, 
they can receive either a Grant (Choseikin) or a Reward (Hoshokin). The Grant is 
27,000 yen per person with disabilities per month for companies with 101 or more 
regular workers, if they exceed the employment quota. Thus, the levy–grant system 
allows a greater distribution of levy-based funds to compensate firms that exceed the 
employment quota for the financial outlay required for training, workplace 
modifications, and other expenditures incurred to fulfill the employment quota. 
Companies with fewer than or equal to 100 regular workers do not have to pay the levy, 
even if they do not meet the legal employment rate. However, if the number of people 
with disabilities employed by companies exceeds a certain number, these companies 
will receive the Reward of 21,000 yen multiplied by the number of people with 
disabilities exceeding that number. The number is the annual total of 4% of the number 
of regular workers in each month or 72 (i.e., six workers with disabilities per month), 
whichever is greater. The employment quotas for firm 𝑖𝑖 can be summarized in 
Equations 1, 2, and 3 below, using the 2015–2017 period as an example. Note that 𝑎𝑎𝑖𝑖 
indicates the exemption rate, and 𝐿𝐿𝑖𝑖 indicates the number of regular workers. 
 

𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑖𝑖 = 0.02 × (1 − 𝑎𝑎𝑖𝑖)𝐿𝐿𝑖𝑖 𝑖𝑖𝑖𝑖 𝐿𝐿𝑖𝑖 > 100     (1) 
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑖𝑖 =  𝑚𝑚𝑚𝑚𝑚𝑚 [(0.04 × 𝐿𝐿𝑖𝑖), 6] 𝑖𝑖𝑖𝑖 𝐿𝐿𝑖𝑖 ≤ 100 (2) 
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑖𝑖 = 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑖𝑖 𝑖𝑖𝑖𝑖 𝐿𝐿𝑖𝑖 > 100                (3) 
 
Based on the above, Table 1 summarizes the changes in policies to promote 

disability employment in Japan described in Section 2.7 
 

3 Data and Methods 
3.1 Data 

We use Japan’s MHLW reports on the employment status of persons with 
disabilities that are based on data released annually by certain employers in June. The 
data are obtained by LITALICO Inc., which operates in the field of welfare of adults 
and children with disabilities, following a request for information. We use the data with 

 
6 For employers with 101 to 200 or fewer regular workers, the amount of the levy is reduced to 40,000 yen per 
person with disabilities per month from April 1, 2015 to March 31, 2020. 
7 Japan’s Ministry of Economy, Trade and Industry survey implies that the implementation of the 2016 
antidiscrimination legislation shown in Table 1 was not very effective, although there are no empirical studies in 
Japan (https://www.meti.go.jp/policy/economy/jinzai/shougai/downloadfiles/2016tyosa_sabetsukaisho_meti.pdf).  

https://www.meti.go.jp/policy/economy/jinzai/shougai/downloadfiles/2016tyosa_sabetsukaisho_meti.pdf
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the company’s permission. These data include firm names, addresses, number of 
adjusted regular workers, and number of workers with disabilities. The number of 
adjusted regular workers is used to calculate the number of workers with disabilities that 
firms must hire. There are two limitations to this data. First, for technical reasons, such 
as the readability of the disclosed data, data from firms located in 3 of the 47 prefectures 
cannot be used in the analysis. It should also be noted that the balanced panel data is 
limited to firms located in 36 of these prefectures. Second, although we obtain 2010–
2019 panel data, only firms that did not achieve the legal employment rate in most 
prefectures were reported in 2010 and 2011, and thus, we use the available 2012–2019 
data. 

Considering the heterogeneity of firms, we analyze them separately by 18 
industry sectors. Nakajima et al. (2005) suggested that a stricter employment quota 
system by raising the levy reduces the number of firms that have not achieved the legal 
employment rate. We consider firms that had achieved the legal employment rate before 
the policy change and those that had not to be heterogeneous, and thus, we analyze them 
separately. Through this analysis, we examine the impact of the incentive scheme for 
disability employment on SMEs that did not achieve the legal employment rate—a 
situation that has become problematic in Japan. Whether a company meets the legal 
employment rate is assessed for 2014 before the policy change. According to Japan’s 
MHLW, the ratio of the number of people with disabilities employed to the number of 
new job openings for people with disabilities varies by region. Given that the 
accessibility of employment for people with disabilities is heterogeneous across regions, 
we divide the analysis into two groups of prefectures: those with high and those with 
low rate of filling job vacancies for people with disabilities. The groups of prefectures 
with a higher rate of filling job vacancies for people with disabilities in the Aomori, 
Iwate, Akita, Yamagata, Niigata, Yamanashi, Nagano, Shiga, Kyoto, Nara, Wakayama, 
Tottori, Shimane, Hiroshima, Yamaguchi, Kochi, Saga, Nagasaki, Kumamoto, Oita, 
Miyazaki, and Kagoshima prefectures. The groups of prefectures with a lower rate of 
filling job vacancies for people with disabilities in the Hokkaido, Miyagi, lbaragi, 
Gunma, Saitama, Chiba, Tokyo, Kanagawa, Toyama, Ishikawa, Fukui, Gifu, Shizuoka, 
Aichi, Mie, Osaka, Hyogo, Tokushima, Kagawa, Ehime, Fukuoka, and Okinawa 
prefectures.8 Considering the above prefectures, the groups of prefectures with a lower 
rate of filling job vacancies for people with disabilities tend to be located more in urban 
areas.9 

 
8 Refer to the MLHW (https://www.mhlw.go.jp/content/11704000/000469913.pdf) 
9 Since stricter employment quotas encourage the hiring of persons with mild disabilities and may crowd out persons 

https://www.mhlw.go.jp/content/11704000/000469913.pdf
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3.2 Methods 

We examine the effect of the 2015 change in the size of companies subject to the 
levy–grant system from firms with more than 200 employees to those with more than 
100 employees. Because firm size is a choice variable, firms may respond to the policy. 
For example, firms may set the number of regular workers fewer than or equal to 100 to 
avoid the impact of policy change in 2015, or they may set the number of regular 
workers higher than 100 to receive the Grant. To circumvent the influence of time-
varying treatment conditions, we define the treatment variable using a baseline pre-
treatment measure of firm size (e.g., Boeri and Jimeno 2005; Cruz and Rau 2022), and 
use the 2014 pre-treatment year as our baseline. Based on the above, the treatment 
group is defined as enterprises with more than 100 to 200 or fewer employees in 2014. 
The control group was defined as those firms with fewer than or equal to 100 employees 
in 2014, and thus, we examine the effect of the 2015 policy change on SMEs that were 
not making progress in their efforts to hire people with disabilities. However, firms may 
still manipulate the number of regular workers, which could create a bias in the 
estimation. Therefore, we also present results using 2013 as the baseline for firm size to 
check robustness. 

We estimate Equation 4 using the DID method.10 
 

𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛾𝛾𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖 + 𝜆𝜆𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡 + 𝛿𝛿(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖 ∙ 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡) + 𝑋𝑋′𝑖𝑖𝑖𝑖𝛽𝛽 + 𝜇𝜇𝑖𝑖𝑖𝑖, (4) 
 
where 𝑦𝑦𝑖𝑖𝑖𝑖 is the employment rate of people with disabilities in year 𝑡𝑡 for firm 𝑖𝑖. In 
addition, we estimate a linear probability model with a dummy variable as 𝑦𝑦𝑖𝑖𝑖𝑖, with 0 
for firms that employ no persons with disabilities at all and 1 for firms that employ at 
least one person with a disability. Because, as discussed in Section 1, many SMEs do 
not employ people with disabilities at all, discussing not only the number of people with 
disabilities (intensive margin) but also whether they employ people with disabilities 
(extensive margin) makes more sense from a policy perspective.11 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖 is a dummy 

 
with severe disabilities, an analysis by disability type is required. However, the disclosed data we obtain do not 
record the number of persons with mild and severe disabilities, nor the number of employees by disability type 
(physical disability, intellectual disability, and mental disability). According to the Report on the Employment Status 
of Persons with Disabilities by the MHLW, the aggregate results by disability type show that the trend in the actual 
number of employees by disability type has not changed significantly during the analysis period. Therefore, this study 
does not consider the impact of the crowding out of persons with severe disabilities to be large. 
10 Recent literature has focused on the issue of heterogeneity of treatment effects in staggered DID with different 
treatment periods (Baker et al. 2022). However, this study is not subject to this issue, because the treatment period is 
only 2015. 
11 In the case of companies that met the legal employment rate, all firms employ at least one person with a disability 
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variable that takes the value of 1 for the group of firms with 101 to 200 or fewer 
employees affected by the 2015 policy change and 0 for the group of firms with fewer 
than or equal to 100 employees. 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡 is a dummy variable that is 0 before the policy 
change in 2015 and 1 after the policy change. Then, 𝛿𝛿 denotes the treatment effect of 
the policy change we focus on. 𝑋𝑋′𝑖𝑖𝑖𝑖 denotes the control variables. As for the controls, 
we use a flexible fourth-order polynomial number of adjusted regular workers following 
Mori and Sakamoto (2018).12 We also use a dummy for companies with special 
subsidiaries, year dummies, and prefecture dummies. 𝜇𝜇𝑖𝑖𝑖𝑖 is the error term. 

We estimate Equation 5 to check the effects of the policy change in 2015 over 
time (e.g., Yoo and Kang 2012). 
 

𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛾𝛾𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖 + 𝜆𝜆𝑡𝑡 + ∑ 𝛿𝛿𝜏𝜏(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖 ∙ 𝜆𝜆𝑡𝑡+𝜏𝜏)4
𝜏𝜏=0 + 𝑋𝑋′𝑖𝑖𝑖𝑖𝛽𝛽 + 𝜇𝜇𝑖𝑖𝑖𝑖, (5) 

 
where 𝜆𝜆𝑡𝑡 is the year dummy with the benchmark year of 2013 and the interaction terms 
between the treatment dummy and the year dummies denote 𝛿𝛿𝜏𝜏. 

The legal employment rate for people with disabilities in Japan was revised in 
2013, 2018, and 2021. Some firms were affected by the revisions, while others were 
not, depending on their employment quota threshold status. To avoid this impact, we 
limit our sample to the years 2013–2017, when the legal employment rate was constant 
at 2.0%. 

Tables 2 and 3 present descriptive statistics and the employment rates of people 
with disabilities for the total sample and subsample, respectively.13 The disability 
employment rate is much higher for companies that meet the legal disability 
employment rate than for companies that do not meet it. Prefectures with a higher rate 
of filling job vacancies have a lower disability employment rate than prefectures with a 
lower rate of filling job vacancies. Regarding industries, the disability employment rate 
is the highest in the medical, health care, and welfare sectors, except for agriculture and 
forestry as well as mining and quarrying of stone and gravel, which have small sample 
sizes. Although the manufacturing and the wholesale and retail trade sectors include a 

 
before the policy change, and thus, we do not analyze them in the linear probability model that focuses on whether or 
not the firm employs a person with a disability. 
12 𝑦𝑦𝑖𝑖𝑖𝑖 should be verified by the number of workers with disabilities if there are companies that achieve the legal 
employment rate by reducing the number of regular workers. However, since the number of regular workers is 
controlled, an increase in the employment rate with the number of regular workers constant would imply an increase 
in the actual number of workers with disabilities. Therefore, it is unnecessary to estimate 𝑦𝑦𝑖𝑖𝑖𝑖 by the number of 
workers with disabilities. 
13 Firms with employment rates exceeding 100% are excluded from the analysis because they are considered to be a 
reporting error. 
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large number of companies and employ a large number of people with disabilities, their 
disability employment rates are ranked in the middle among the industries surveyed. 

Figure 1 compares trends for the treatment and control groups. The treatment 
group has a higher employment rate than the control group, with a steeper slope from 
2014 to 2015 after the policy change. Thus, the 2015 policy change appears to be 
effective. 

 
4 Results and Discussion 

Table 4 presents the estimation results.14 The variables indicating treatment 
effects are statistically significant for all subsamples. Thus, the results indicate that the 
policy changes encouraged firms to hire people with disabilities. According to (ii) in 
Table 4, the increase in the employment rate is observed not only in the intensive 
margin but also in the extensive margin, as the policy change increases the probability 
that a firm employs at least one person with a disability. Therefore, we find that the 
policy changes in 2015 have effects even on firms that have not employed persons with 
disabilities. It is also important to determine whether this effect is economically 
significant. According to the estimated coefficients in (i) of Table 4, the effects were 
approximately 0.1 percentage points, which may be small compared with the legal 
employment rate of 2% during this period. However, the size of the effect may be 
reasonable considering that Japan’s employment policy for the disability employment 
has recently raised the legal employment rate at a moderate level of 0.1 to 0.2 
percentage points. Furthermore, the estimated coefficient in Table 4 (ii) on the 
probability of employing one or more persons with disabilities is around 3 percentage 
points; given that 30.8% of SMEs do not employ persons with disabilities at all, as 
discussed in Section 1, this effect also appears to be of non-negligible size. 

Table 5 shows the estimation results by industry. When the outcome is the 
employment rate of persons with disabilities, the treatment effects are statistically 
significant for the mining and quarrying of stone and gravel; manufacturing; 
information and communications; transport and postal activities; wholesale and retail 
trade; real estate and goods rental and leasing; accommodations, eating, and drinking 
services sectors; and services, n.e.c. When the dummy variable is whether or not 
persons with disabilities are employed, the treatment effect is similar to the case in 
which the outcome is the employment rate of persons with disabilities, except for 
construction; scientific research, professional and technical services; living-related and 

 
14 Here, we use unbalanced panel data for 44 prefectures, excluding Fukushima, Tochigi, and Okayama, which lack 
data for 2014, before the policy change. Note that the results do not change significantly when we use a balanced 
panel of 36 prefectures with no missing data. 
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personal services and amusement service; transport and postal activities; and real estate 
and goods rental and leasing. Note that the number of firms affiliated with the mining 
and quarrying of stone and gravel and fisheries sectors is very small, whereas the 
number of firms in other industries is large enough. Of these, the manufacturing and 
wholesale and retail trade sectors have been actively employing people with disabilities 
in Japan. This suggests that, for these industries, the marginal cost of employing persons 
with disabilities was lower than the levy, and after the levy was applied, they might 
have increased employment from a profit maximization perspective. By contrast, 
industries in which the effect is not statistically significant might not have a competitive 
market, or many firms might have already achieved the legal employment rate to 
comply with the law. For example, the medical, health care, and welfare sector—which 
has a large number of companies and a high employment rate of persons with 
disabilities—does not show statistically significant results. 

Table 6 indicates the effect on the employment rate of persons with disabilities 
in the periods before and after the policy change, using 2013 as the benchmark year. As 
for all samples, for companies that did not meet the legal employment rate before the 
policy change, and prefectures with a lower rate of filling job vacancies for people with 
disabilities, the treatment effect is statistically significant even before the 2015 policy 
change. This suggests that some firms prepared early because the 2015 policy change 
was actually announced in 2009, and because it takes time to hire suitable workers with 
disabilities that firms are looking for due to labor market frictions. By contrast, the 
treatment effect on firms that met the legal employment rate before the policy change is 
different. For these firms, the treatment effect before the 2015 policy change is not 
statistically significant; the effect size after the 2015 policy change is smaller than for 
firms that did not meet the legal employment rate before the policy change. Note that in 
our data, only about 10% of firms had a high enough employment rate of persons with 
disabilities to receive the Reward before the policy change.15 This means that most of 
these firms that were active in employing persons with disabilities could have received 
the new grant if they expanded their employment of persons with disabilities beyond the 
legal employment rate after the policy implementation. Therefore, the effect of the 
application of the grant on employment of persons with disabilities is considered 

 
15 Detailed data on the firms that met the legal employment rate before the policy change are as follows: 12.26% of 
the firms with 101–124 employees employed 5 or more persons with disabilities and met the conditions for receiving 
the Reward. Among the firms with 125–149 employees, 8.51% employed 6 or more persons with disabilities and met 
the conditions for receiving the Reward; among the firms with 150–174 employees, 8.84% employed 7 or more 
people with disabilities and met the conditions; and among companies with 175–199 employees, 6.21% employed 8 
or more people with disabilities and met the conditions. In other words, most of the firms that met the legal 
employment rate did not receive the Reward before the policy change, and the incentive of the Grant was given to the 
firms after the policy change. 
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smaller than the effect of the application of the levy. 
As for the analysis by region, the coefficients are larger in prefectures with a 

lower rate of filling job vacancies for people with disabilities than in prefectures with a 
higher rate, and the effects are observed even before the policy change. These 
prefectures tend to be relatively urban and provide more employment opportunities for 
people with disabilities. Therefore, we assume that financial incentives in such areas 
would influence companies that consider the employment of people with disabilities. 

For the post-policy change period, the effects generally grow as time passes. The 
point estimates of these policy effects are summarized in Figure 2. We speculate that the 
reason for this effect over time is that, as mentioned Section 4, there is some friction in 
matching companies with people with disabilities, which takes some time. 

As discussed in Section 3, we present results using 2013 as the baseline for firm 
size in Table 7. The results are generally similar, although there are differences in 
significance and coefficient size. Therefore, we believe that manipulation of firm size 
through policy changes in 2015 was minimal. 
 
5 Conclusion 

In this study, we evaluated whether the levy–grant system for disability 
employment would promote employment in SMEs in Japan. We used administrative 
data documenting the firms’ employment of persons with disabilities by law to examine 
the effects of Japan’s quota policy, including financial incentives for firms. Specifically, 
we focus on a natural experiment in which the levy and grant imposed changes from 
firms with more than 200 employees to those with more than 100 employees, depending 
on the achievement of the legal employment rate for people with disabilities, and use 
the DID approach to identify the causal effect of this change on the employment of 
persons with disabilities.  

The results showed that the policy changes have generally promoted the 
employment of people with disabilities in SMEs in Japan. We found that the increase in 
the employment rate of persons with disabilities due to the policy change in 2015 is 
observed not only in the intensive margin, but also in the extensive margin, as the policy 
change increased the probability that a firm employs at least one person with a 
disability. This finding is important because many SMEs that previously employed no 
persons with disabilities at all began to newly hire persons with disabilities as a result of 
this policy change in 2015. Moreover, since the treatment effects appeared even before 
the policy change in 2015, some companies prepared early and secured employees with 
disabilities who had the appropriate skills for their companies. Furthermore, the results 
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showed that the effect of the levy imposed for not achieving the legal employment rate 
was larger than that of the grant paid for achieving the rate. As a policy implication, at 
least in terms of promoting the quantitative employment of persons with disabilities, 
enhanced financial incentives for the demand side of employment of persons with 
disabilities would be effective. In particular, imposing levies on firms that do not 
employ persons with disabilities is likely to encourage the employment of persons with 
disabilities. 

In terms of heterogeneity by region, policies may not be effective unless there 
are employment opportunities for people with disabilities in an area with fewer places 
for them to work. Further research is required to determine if a uniform national 
disability employment policy will be problematic. Furthermore, in terms of 
heterogeneity across industries, policies that provide financial incentives may not be 
effective in industries that do not operate in a competitive market environment. 
Although such policies can be implemented by industries, caution must be exercised in 
their promotion.  

We describe some future issues to be addressed. First, this study was not able to 
verify the validity of the levy and the grant amounts. Future analysis should consider the 
amount of a levy–grant system. Second, this study analyzed the period 2013–2017, a 
time of economic recovery and labor shortages in Japan. Therefore, the treatment effect 
may reflect this macroeconomic situation. Future research should examine policy 
effects in other economic cycles, such as recessionary periods. Third, it is necessary to 
further examine the implications of regional heterogeneity. While this study found that 
the effect was higher in prefectures with higher employment rates, future research 
should clarify detailed heterogeneity factors. Finally, this study focused on the 
quantitative outcome of the employment rate of persons with disabilities. However, 
future researchers, policymakers, and stakeholders must focus on the underlying 
concept of disability employment policies, which is the normalization of disability in 
the workplace—and not the accommodation of people with disabilities—and the 
objective of employing the largest possible number of people both with and without 
disabilities.  
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Table 1 Changes in Japan’s disability employment policies 

Year Legal 

employment 

rate for 

private 

firms (%) 

Minimum firm size 

subject to the 

obligation to employ 

persons with 

disabilities (persons) 

Minimum firm size eligible 

to pay the Levy and receive 

the Grant (persons) 

Other changes 

2010 1.8 56 More than 200   

2011 1.8 56 More than 200  

2012 1.8 56 More than 200  

2013 2.0 50 More than 200  

2014 2.0 50 More than 200  

2015 2.0 50 More than 100  

2016 2.0 50 More than 100 

The implementation of Act for 
Eliminating Discrimination 
against Persons with Disabilities 
and the revised Act to Facilitate 
the Employment of Persons with 
Disabilities 

2017 2.0 50 More than 100  

2018 2.2 45.5 More than 100 
Add mentally people with 
disabilities to the calculation base 
of the legal employment rate 

2019 2.2 45.5 More than 100  

2020 2.2 45.5 More than 100  

2021 2.3 43.5 More than 100   

Source: Compiled based on the Ministry of Health, Labour and Welfare (MHLW) of Japan website 
(https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/koyou_roudou/koyou/shougaishakoyou/index.html), Japan 
Organization for Employment of the Elderly, Persons with Disabilities and Job Seekers website 
(https://www.jeed.go.jp/disability/koyounohu/index.html), and Sakamoto and Mori (2017). 

 
 

https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/koyou_roudou/koyou/shougaishakoyou/index.html
https://www.jeed.go.jp/disability/koyounohu/index.html
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Table 2 Descriptive statistics 

 
Note: “Firm size between 101 and 200” means the treatment dummy and “After the 2015 policy change” means the 
dummy variable after the 2015 policy change. “Firm size between 101 and 200 * After the 2015 policy change 
treatment group” is the intersection term of the variables mentioned earlier. In “special subsidiary company” system, 
an employer can establish a special subsidiary company in which people with disabilities can work in an environment 
suited to workers both with and without disabilities, and employees with disabilities count toward the parent 
company’s disability employment quota in the calculation of the actual disability employment rate, when these firms 
meet certain conditions. 
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Table 3 Employment rate of people with disabilities by subsample 

 
Note: Since the ratio of the number of people with disabilities employed to the number of new job openings for 
people with disabilities varies by region, we define prefectures with high ratios as “Prefectures with a higher rate of 
filling job vacancies for people with disabilities” and those with low ratios as “Prefectures with a lower rate of filling 
job vacancies for people with disabilities.” 
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Table 4 Results 
(i) Employment rate of persons with disabilities 

 
 
(ii) Linear probability model with dummy variable where 0 is a firm that employs no persons 
with disabilities at all and 1 is a firm that employs at least one person with a disability 

 
Note 1: Cluster standard errors for each individual firm level are shown in parentheses. 
Note 2: ***p<0.01, **p<0.05, *p<0.1. 
Note 3: “Firm size between 101 and 200” means the treatment dummy and “After the 2015 policy change” means the 
dummy variable after the 2015 policy change. “Firm size between 101 and 200 * After the 2015 policy change 
treatment group” is the intersection term of the variables mentioned earlier. In “special subsidiary company” system, 
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an employer can establish a special subsidiary company in which people with disabilities can work in an environment 
suited to workers both with and without disabilities, and employees with disabilities count toward the parent 
company’s disability employment quota in the calculation of the actual disability employment rate, when these firms 
meet certain conditions. In addition, since the ratio of the number of people with disabilities employed to the number 
of new job openings for people with disabilities varies by region, we define prefectures with high ratios as 
“Prefectures with a higher rate of filling job vacancies for people with disabilities” and those with low ratios as 
“Prefectures with a lower rate of filling job vacancies for people with disabilities.” 
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Table 5 Results by industry sector 
(i) Employment rate of persons with disabilities 
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(ii) Linear probability model with dummy variable where 0 is a firm that employs no persons 
with disabilities at all and 1 is a firm that employs at least one person with a disability 

 

 

 
Note 1: Cluster standard errors for each individual firm level are shown in parentheses. 
Note 2: ***p<0.01, **p<0.05, *p<0.1. 
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Note 3: “Firm size between 101 and 200” means the treatment dummy and “After the 2015 policy change” means the 
dummy variable after the 2015 policy change. “Firm size between 101 and 200 * After the 2015 policy change 
treatment group” is the intersection term of the variables mentioned earlier. 
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Table 6 Yearly effects based on 2013 

(i) Employment rate of persons with disabilities 
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(ii) Linear probability model with dummy variable where 0 is a firm that employs no persons 
with disabilities at all and 1 is a firm that employs at least one person with a disability 

 

 

 

 
Note 1: Cluster standard errors for each individual firm level are shown in parentheses. 
Note 2: ***p<0.01, **p<0.05, *p<0.1. 
Note 3: We estimate the following equation. 𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛾𝛾𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖 + 𝜆𝜆𝑡𝑡 + ∑ 𝛿𝛿𝜏𝜏(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖 ∙ 𝜆𝜆𝑡𝑡+𝜏𝜏)4

𝜏𝜏=0 + 𝑋𝑋′𝑖𝑖𝑖𝑖𝛽𝛽 + 𝜇𝜇𝑖𝑖𝑖𝑖, 
where 𝑦𝑦𝑖𝑖𝑖𝑖 is the employment rate of people with disabilities and a dummy variable that uses 0 for firms that employ 
no persons with disabilities and 1 for firms that employ at least one person with a disability in year 𝑡𝑡 for firm 𝑖𝑖. 
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖 is a dummy variable that takes the value of 1 for the group of firms with 101 to 200 or fewer employees 
affected by the 2015 policy change and 0 for the group of fewer than or equal to 100 employees. 𝜆𝜆𝑡𝑡 is the year 
dummy with the benchmark year of 2013, and the interaction terms between the treatment dummy and the year 
dummies denote 𝛿𝛿𝜏𝜏. 𝑋𝑋′𝑖𝑖𝑖𝑖 denotes the control variables. As for the controls, we use a flexible fourth-order polynomial 
number of adjusted regular workers following Mori and Sakamoto (2018). We also use a dummy for companies with 
special subsidiaries, year dummies, and prefecture dummies. 𝜇𝜇𝑖𝑖𝑖𝑖 is the error term. “Firm size between 101 and 200 * 
2014” is the intersection term of the treatment dummy and the 2014 dummy, that is, 𝛿𝛿1. 
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Table 7 Results with 2013 as the baseline for firm size 

(i) Employment rate of persons with disabilities 
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(ii) Linear probability model with dummy variable where 0 is a firm that employs no persons 
with disabilities at all and 1 is a firm that employs at least one person with a disability 
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(iii) Yearly effect based on 2013: Employment rate of persons with disabilities 
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(iv) Yearly effect based on 2013: Linear probability model with dummy variable where 0 is a 
firm that employs no persons with disabilities at all and 1 is a firm that employs at least one 
person with a disability 

 

 

 

 
Note 1: Cluster standard errors for each individual firm level are shown in parentheses. 
Note 2: ***p<0.01, **p<0.05, *p<0.1. 
Note 3: We estimate (iii) and (iv) as follows. 𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛾𝛾𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖 + 𝜆𝜆𝑡𝑡 + ∑ 𝛿𝛿𝜏𝜏(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖 ∙ 𝜆𝜆𝑡𝑡+𝜏𝜏)4

𝜏𝜏=0 + 𝑋𝑋′𝑖𝑖𝑖𝑖𝛽𝛽 + 𝜇𝜇𝑖𝑖𝑖𝑖, 
where 𝑦𝑦𝑖𝑖𝑖𝑖 is the employment rate of people with disabilities and a dummy variable that uses 0 for firms that employ 
no persons with disabilities and 1 for firms that employ at least one person with a disability in year 𝑡𝑡 for firm 𝑖𝑖. 
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖 is a dummy variable that takes the value of 1 for the group of firms with 101 to 200 or fewer employees 
affected by the 2015 policy change and 0 for the group of fewer than or equal to 100 employees. 𝜆𝜆𝑡𝑡 is the year 
dummy with the benchmark year of 2013, and the interaction terms between the treatment dummy and the year 
dummies denote 𝛿𝛿𝜏𝜏. 𝑋𝑋′𝑖𝑖𝑖𝑖 denotes the control variables. As for the controls, we use a flexible fourth-order polynomial 
number of adjusted regular workers following Mori and Sakamoto (2018). We also use a dummy for companies with 
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special subsidiaries, year dummies, and prefecture dummies. 𝜇𝜇𝑖𝑖𝑖𝑖 is the error term. “Firm size between 101 and 200 * 
2014” is the intersection term of the treatment dummy and the 2014 dummy, that is, 𝛿𝛿1. 
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Figure 1 Comparison of trends between treatment and control groups. 

 
Note 1: The red line indicates the year prior to the policy change in 2015. 
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Figure 2 Yearly changes in the employment rate of people with disabilities based on 2013. 
 

  
 

  

 

  
 

(i) All (ii) Companies that meet the legal employment rate 

 

(iii) Companies that do not meet the legal employment rate 

 

(iv) Prefectures with a higher rate of filling job 
vacancies for people with disabilities 

 
 

(iv) Prefectures with a lower rate of filling job 
vacancies for people with disabilities (v) Manufacturing 
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Note 1: We estimate the following estimation model.𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛾𝛾𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖 + 𝜆𝜆𝑡𝑡 + ∑ 𝛿𝛿𝜏𝜏(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖 ∙ 𝜆𝜆𝑡𝑡+𝜏𝜏)4

𝜏𝜏=0 + 𝑋𝑋′𝑖𝑖𝑖𝑖𝛽𝛽 +
𝜇𝜇𝑖𝑖𝑖𝑖, where 𝑦𝑦𝑖𝑖𝑖𝑖 is the employment rate of people with disabilities and a dummy variable that uses 0 for firms that 
employ no persons with disabilities and 1 for firms that employ at least one person with a disability in year 𝑡𝑡 for firm 
𝑖𝑖. 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖 is a dummy variable that takes the value of 1 for the group of firms with 101 to 200 or fewer employees 
affected by the 2015 policy change and 0 for the group of fewer than or equal to 100 employees. 𝜆𝜆𝑡𝑡 is the year 
dummy with the benchmark year of 2013, and the interaction terms between the treatment dummy and the year 
dummies denote 𝛿𝛿𝜏𝜏. 𝑋𝑋′𝑖𝑖𝑖𝑖 denotes the control variables. As for the controls, we use a flexible fourth-order polynomial 
number of adjusted regular workers following Mori and Sakamoto (2018). We also use a dummy for companies with 
special subsidiaries, year dummies, and prefecture dummies. 𝜇𝜇𝑖𝑖𝑖𝑖 is the error term. “Firm size between 101 and 200 * 
2014” is the intersection term of the treatment dummy and the 2014 dummy, that is, 𝛿𝛿1. 
Note 2: Hatched areas indicate 95% confidence intervals based on the cluster standard errors for each individual firm 
level. 
Note 3: The red line indicates the year prior to the policy change in 2015. 

 
 
 

(vi) Wholesale and retail trade 
 

(vii) Medical, health care, and welfare 
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