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摘要 

自 1990年《身心障礙者權益保障法》修法以來，臺灣已實施強制的身心障

礙者定額進用制度近 30年，然而身心障礙者就業及薪資水準仍處於相對弱勢。

此外，臺灣過去文獻多採用問卷或小樣本訪談資料，且鮮少以經濟分析方式實證

定額進用制度。本研究以橫斷面資料，探討上市櫃公司對於身心障礙者定額進用

制度的決策。根據 Probit迴歸模型，得到三項重要結果：(一)公司每人營收及市

值與違法機率呈顯著正向關係；(二)上市櫃公司成立時間則與違法機率呈負相關；

(三)電子通路業較無法配合定額進用政策。

關鍵字：身心障礙者權益保障法、身心障礙者定額進用制度、上市櫃公司 
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Abstract 

Taiwan has had a disability employment quota system for nearly 30 years, 

according to the People with Disabilities Rights Protection Act. However, there is still 

room for improvement in employment for the disabled. The aim of this paper is to 

investigate hiring decisions of publicly listed companies in order to comply with the 

obligation of disability employment quota. While concentrating on the perspective of 

employers, whether a publicly listed company complies with the quota policy is a key 

question in this study. Evidences based on the probit model suggest revenue per 

employee and market value of listed companies are positively associated with the rate 

of violation against the Act. Besides, the age of business operations has a negative 

impact on the probability of being illegal. This empirical study provides 

recommendations for policy-makers on adjusting the current mechanisms. 

 

 

 

 

 

Key words: People with Disabilities Rights Protection Act, Disability employment 

quota system, Publicly listed company 
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Introduction 

There exists a substantial difference between economic status of people with 

disabilities and those without any disabilities. According to 2014 Disability Survey in 

Taiwan, labor force participation rate of the disabled is 19.69% while that of non-

disabled people is around 60.69% (June 2014). In addition, unemployment rate of the 

disabled is 10.99%, compared to 3.78% of their non-disabled counterparts. Average 

monthly wage for disabled workers is NT$ 24,653 (near 820.59 USD at that time); 

whereas, average monthly wage for all workers in manufacturing and service sectors is 

NT$ 42,560 (near 1,416.63 USD). In addition, there are a lot of obstacles the disabled 

face in their lives. 

In Taiwan, the People with Disabilities Rights Protection Act provides for the 

structure of support systems as well as a disability employment quota system. Disability 

employment quota system requires employers to hire a certain number of disabled 

workers. Taiwan government has adopted a levy-grant scheme that influences hiring 

decisions of companies. Besides, employers provide accommodation services to help 

disabled workers in work environment. Under this regulation, different economic 

consequences between the disabled and non-disabled workers still exist. However, 

relatively few empirical studies have paid attention to disability employment in Taiwan. 

Hence, this paper makes a contribution to the research about this issue. 

The purpose of this study is to explore factors that affects listed companies’ 

decisions on the obligation under disability employment quotas. Focusing on whether 

a publicly listed company violates the obligation, probit models are used to calculate 

the probability of it. Characteristics of listed companies, such as total number of 

employees, financial conditions, location and industry sector are considered in the 

model. Moreover, effects of gender diversity in a company are controlled by three 
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variables, seldom taken into consideration in previous studies, since this information is 

usually not available. This paper finds that listed companies with higher labor 

productivity and market value tend to ignore the Act. In addition, how long a company 

has been established is negatively associated with the probability of not complying with 

the Act. 

This paper is organized as follows. Chapter 1 is an introduction to the paper. 

Chapter 2 reviews previous literature, including the definition of disability, studies on 

disability and theoretical and empirical studies. Chapter 3 is an overview of disability 

employment policy around the world as well as Taiwan’s disability policy and 

employment quota system. Next, Chapter 4 provides details of data and describes 

statistical models. Chapter 5 examines the tendency of publicly listed companies 

towards violating the obligation under disability employment quota. Finally, Chapter 6 

concludes and provides some recommendations. 
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Literature Review 

1. The definition of disability 

This section introduces the definition and classification of disabilities. At present, 

the identification of disability in Taiwan follows the framework enacted by World 

Health Organization (WHO). According to WHO, “Disabilities is an umbrella term, 

covering impairments, activity limitations, and participation restrictions.” Impairments 

mean body functioning and structure problems. Activity limitations mean the 

difficulties an individual faces in moving or doing something, for example, hearing, 

walking and problem solving. Finally, participation restrictions describe obstacles faced 

by a person in the daily life, such as working, obtaining health care service, and 

participating in society. That is to say, disability is a complex status, influenced by 

health, society, culture and economic environment, instead of a permanent condition.  

There exists an internationally accepted measure for functioning and disability 

enacted by WHO. The first framework for classifying health situations is the 

International Classification of Impairments, Disabilities, and Handicaps (ICIDH) 

published by WHO in 1980. It provided the definition and characteristics and scale 

categories of health conditions. ICIDH classified three phenomena: impairments, 

disabilities and handicaps, which represent the illness at body level, individual level 

and society level respectively (WHO, 1980). In 1999, WHO published the second 

version of ICIDH (known as ICIDH-2) comprising four parts: body functions and 

structures, activities, participation and contextual factors. Moreover, ICIDH-2 

eliminates the negative term “handicaps” from the content. The new aspect, contextual 

factors, concentrates on the background of a person. Contextual factors consist of 

environmental and personal factors that describe external and internal influences on a 

person. Environmental factors are facilitators or barriers that strongly affect the 
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experiences and extent of disability. Besides, personal factors, such as self-esteem, play 

an important role in a person’s participation in society (WHO, 1999; WHO & World 

Bank, 2011). 

The latest framework is the International Classification of Functioning, Disability 

and Health (ICF) endorsed by WHO members in 2001. Taiwan has implemented the 

ICF system since 2012. ICF has two parts, each having two components. The first part 

focuses on functioning and disability, including body functions and structure and 

activity and participation. The second part is contextual factors, composed of 

environmental and personal factors. The structure of the ICF is a coding system, 

containing four codes for a person’s health status: body functions (b), body structure 

(s), activity and participation (d) and environmental factors (e). The ICF provides a 

standard for assessment of functioning and health. In other words, every person can be 

classified under the ICF system. The following is a brief description of  the four 

components in the ICF (Lee, 2009; WHO, 2001). 

There are eight chapters in both body functions and body structures which are 

related to each other to some extent. For instance, Chapter One, “Body functions” 

presents mental functions as well as “Body structures” which presents structures of the 

nervous system. The malfunction of the body results from the pathogeny. The eight 

chapters of both body functions and body structures are shown in Table 1 below. The 

third part, Activity and Participation, is related to a person’s daily life and includes nine 

chapters. The last one is environmental factor reflecting external influences. And it 

consists of five chapters. Table 2 shows the last two components (WHO, 2001).  

 

 

 

 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

  5 
 

Table 1 

Eight main types of Body functions & Body structures 

Types Body functions Body structures 

1 Mental functions Structures of the nervous system 

2 Sensory functions and pain The eye, ear and related structures 

3 Voice and speech functions Structures involved in voice and 

speech 

4 Functions of the cardiovascular, 

haematological, immunological, 

and respiratory systems 

Structures of the cardiovascular, 

immunological and respiratory 

systems 

5 Functions of the digestive, 

metabolic and endocrine systems 

Structures related to digestive, 

metabolic and endocrine systems 

6 Genitourinary and reproductive 

functions 

Structures related to genitourinary 

and reproductive systems 

7 Neuromusculoskeletal and 

movement-related functions 

Structures related to movement 

8 Functions of the skin and related 

structures 

Skin and related structures 

Source: WHO (2001) 

 

Table 2 

Chapters in Activity and Participation & Environmental factor 

Chapters Activity and Participation Environmental factor 

1 Learning and applying knowledge Products and technology 

2 General tasks and demands Natural environment and human-

made changes to environment 

3 Communication Support and relationships 

4 Mobility Attitudes 

5 Self-care Services, systems and policies 

6 Domestic life  

7 Interpersonal interactions and 

relationships 

 

8 Major life areas  

9 Community, social and civic life  

Source: WHO (2001) 
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2. Studies on disability 

There are a large number of papers in literature that have investigated the impacts 

of disability and related policies. Jones (2008) summarized early empirical studies 

about disability and labor market in his review research. As he mentioned, there are five 

main aspects that previous research concentrates on: the measurement of disability, the 

impact of disability on earnings, the impact of disability on employment, dynamic 

effects and policy. The following is an introduction to these five aspects in which 

researchers have been interested. 

Previous studies about the measurement of disability focus on endogeneity caused 

by identification of disability. In early years, it was hard to identify disabled people for 

lack of standard medical guidelines. Although WHO has provided standard 

measurements of health status or disease since the 1980s, governments have to identify 

whether an individual should be classified as one with a disability that could receive 

social welfare services. Generally, there are two ways for governments and researchers 

to identify whether a person has a disability. 

The first one is self-assessment that asks people questions about their health 

conditions and capacity to work. For example, a question mentioned in Acemoglu and 

Angrist (2001) is “Do you have a health problem or disability that limits the kind or 

amount of work you can do?”. It is a direct approach to get respondents’ information, 

however there would be “justification bias”. People who are not willing to work may 

present higher levels of disability. On the other hand, underestimate of disability may 

happen since respondents are worried about stigmatization. The other way is based on 

measurement of health. Researchers may choose different indicators to represent health 

condition, such as specific impairment information, body mass index (BMI), health 

indices based on medical and functional condition and so forth (cited in Jones, 2008). 
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This is relatively more objective, though there can be measurement errors leading to 

underestimation of effect (Jones, 2008; Acemoglu & Angrist, 2001). 

Second, some research has examined the relationship between disability and 

earnings. Many researchers have shown significant differences between earnings of 

disabled and non-disabled people. Unsurprisingly, people with disabilities receive 

lower wages even after controlling for characteristics of individuals. Besides, women 

with disabilities often earn less than men do. Some studies investigate the impact of 

unmeasured productivity difference between disabled and non-disabled people on wage 

gap. Such productivity difference results from health condition and limitations of 

functionality may lead to the wage gap, though there are unexplained differences in 

earnings (Jones, 2008; WHO & World Bank, 2011). 

Next, a large number of studies focus on the effects of disability on employment. 

In the US and UK, empirical studies consistently show the probability of employment 

for the disabled is significant smaller than for non-disabled (see Lechner & Vazquez-

Alvarez, 2003 and their references; Jones, 2008). Evidence from all over the world 

indicate that the employment rate of the disabled by gender and age are all significantly 

lower than the employment rate of non-disabled persons. The employment ratio, 

defined as the employment rate of the disabled divided by the employment rate of 

overall population, ranges from 0.33 in South Africa to 0.92 in Malawi (WHO & World 

Bank, 2011). It is obvious that people with disabilities around the world face difficulties 

in finding jobs. 

Moreover, there are some research papers on dynamic effects of disabilities. Since 

health status and functional limitations change during a person’s lifetime, the 

occupational status of a person fluctuates. Empirical studies on these long-run effects 

are introduced later in the empirical review in this chapter. Finally, since this paper is 

interested in the impacts of one of disability employment policies, related empirical 
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evidence is precisely presented later, especially the research on disability employment 

quota system. 

 

3. Theory: Labor market with disabled people 

This section introduces the theory of labor market including disabled and non-

disabled people. The purpose of this study is to investigate the hiring decisions of listed 

companies, hence it is important to understand how the labor market views and treats 

people with disabilities. If disabled labor and non-disabled labor are indifferent, labor 

outcomes should be similar. However, according to Taiwan’s official statistics, labor 

force participation rate of the disabled is much lower than of non-disabled people. In 

addition, the unemployment rate of the disabled is 10.99% while unemployment rate of 

non-disabled counterparts is 3.78% (June, 2014). Such differences suggest the labor 

market is more complicated because of diverse characteristics of labor forces.  

The following is a theoretical review of labor market with disabled workers. There 

are two perspectives on the labor market. The first one is dual labor market theory, 

which hypothesizes two segments of labor market: primary and secondary labor market. 

Jobs in the primary labor market have higher wage and better future prospects. In 

contrast, jobs in the secondary labor market have lower wage and unattractive work 

environment. The former segment requires higher education level and experience; 

hence, unskilled or unqualified labors are kept away from primary labor market. 

Besides, labors with some characteristics may also segregate into the secondary labor 

market, such as gender, ethnic, and disability. For employers, disability may imply low 

productivity, which makes disabled people excluded from the primary labor market 

(Aarts & Jong, 1992). 
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However, most of the extant research prefers assuming the labor market is a single 

market since that makes it relatively easier to formulate the model. The following 

paragraphs are based on single labor market in view of the neoclassical theory. From 

the framework of neoclassical theory, wage rate and the quantity of employment are 

determined by labor demand and supply curves. Theoretical literature as follows 

provides reasons why labor outcomes of disabled people and non-disabled people differ. 

The theory of labor supply emphasizes characteristics of people with disabilities. 

According to Cain (1987), theoretical studies have paid little attention to the supply 

side of the labor market, compared to the theory of labor demand. In previous research, 

the reason why supply of the disabled is different from their non-disabled counterparts 

is that they suffer from functional limitations. Thus the labor participation of disabled 

people is lower. According to neoclassical microeconomic model of choice behavior, 

labor supply is determined by an individual’s budget lines and indifference curves. Poor 

health or disability affect the utility, influencing the shape of indifference curves. The 

level of satisfaction from working and leisure may decline due to poor health condition 

and mobility, which affects the marginal utility of income and leisure. To make it simple, 

the assumption in the literature suggests higher MRS (i.e. steeper indifference curve), 

which means people with disabilities severely suffer from barriers to work. On the other 

hand, the reservation wage of disabled people may be higher than non-disabled people 

(see Aarts & Jong, 1992 and their references). 

On the contrary, Brown et al. (2010) disagree with the claims that disabled people 

have higher reservation wages than non-disabled people do. They argue that previous 

studies do not distinguish the level of the attachment to the labor market for a non-

working person; hence the measurement of reservation wage is not precise. Besides, 

there is little empirical research on the level of an individual’s reservation wage. Based 

on Blackaby et al. (2003, 2004), Brown et al. (2010) believe there exists a group with 
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weaker labor market attachment. That is to say, those who find it hard to perceive their 

status in the labor market may be incorrectly identified as unemployed or economically 

inactive. Their research is the first analysis of reservation wages using the endogenous 

switching model. Exploiting the British Household Panel Survey (BHPS), they suggest 

that health effects are insignificant for people in the labor market, irrespective of 

whether they are employed or unemployed. It reveals that poor health condition plays 

a primary role in the attachment to the labor market instead of affecting the reservation 

wage. Brown et al. (2010) indicate it is important for policy makers to improve both 

supporting systems and labor policies that enhance the level of attachment to the labor 

market for people with severe health problems. 

With regard to labor demand, extant literature has extensively described firm profit 

maximization. Considering the attitude of employers or colleagues, Becker (1971) 

reported on discrimination economics, which suggests different economic outcomes for 

specific groups, such as black people and women and may be attributed to taste or 

prejudice. The initial assumption is no difference in productivity of labors. Based on 

Becker’s taste-based discrimination hypothesis, many researchers in early years 

examined the structure of labor demand. To date, the assumption has become loose as 

it allows different levels of productivity of labors. Although it is controversial to assume 

disabled people have lower productivity at a certain level, such assumption helps 

researchers investigate some important issues, for instance, wage gap. As a 

consequence, this hypothesis is widely adopted by many in extant literature, for 

example, Acemoglu and Angrist (2001) and Lalive et al. (2009). On the basis of the 

neoclassical theory, the determinants of wage rate are marginal productivity of labor 

and firm profit maximization. From the assumption of different productivity of labors, 

the difference between labor outcomes of disabled people and non-disabled people may 

result from the different levels of marginal productivity.  
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Besides the assumption of different levels of productivity of disabled and non-

disabled persons, researchers have also considered employers’ cost of hiring labors. To 

explore the situation in the real world, it is important to consider the effects of public 

interventions since governments may provide subsidies and ban the discrimination 

against disabled people to ensure their right to work. Due to such interventions in the 

labor market, wages may not fully reflect the marginal productivity of labor. As a result, 

labor costs, including wage rates, employee benefits, and other expenses on employees 

are important determinants of labor demand. Labor costs are also influenced by policy 

and labor unions. Godøy and Huitfeldt (2015) investigate the effects of tax on labors 

with different health endowments. Under certain level of wage rigidities, they suggest 

payroll tax hikes lead to higher labor costs and further reduce labor demand. The 

adverse impacts on those who have poor health conditions are much stronger than on 

healthy people.  

This study focuses on disability employment quota system, one of labor market 

regulations. Combining the assumption mentioned above, according to Acemoglu and 

Angrist (2001), a labor market model with policy interventions is as follows. First, since 

disabled people and non-disabled people are usually considered as different groups, 

there are two labor supply functions with different levels of wage rates for them. 

Regarding firm profit maximization problem, disabled labor force in the production 

function is adjusted by the coefficient of relative productivity e, e ≤ 1. In addition, 

government policies may lead to other labor costs for employers, such as firing cost, 

hiring cost and (net) cost of accommodation. The type of labor costs may differ from 

country to country. Based on labor market theory that takes people with disabilities in 

to consideration, researchers can examine effects of disability policy and provide advice 

for the government. 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

  12 
 

4. Empirical research 

This section shows empirical studies on disability employment at both labor 

supply and labor demand side. Focusing on effects of the policies, I introduce disability 

employment quota systems in several countries. 

Studies on supply of disabled labor usually care about the fluctuation of labor force 

participation, controlling for health status of people. Burchardt (2003a) shows the onset 

of disability leads to outflow from employment immediately. The scale of the drop in 

employment is even larger after 9-12 months. Besides, the probability of the outflow is 

positively associated with lower education and poor employment protection. Based on 

evidence in the UK, Bardasi et al. (2000) also suggest the onset of disability leads to 

outflow of employment (more details are cited in Jones, 2008). 

Besides, Anderson and Burkhauser (1985) addressed retirement decision of those 

who have poor health. Instead of using traditional empirical models that assume health 

is an exogenous variable, they exploit a joint model which considers the endogeneity 

between health and labor participation. Results show when using self-reported health 

information, the wage rate indirectly affects retirement decision through the model of 

health. As they have mentioned, compared to their previous research (Anderson & 

Burkhauser, 1984), impacts of change in wage rate on the probability of labor 

participation are similar, irrespective of whether they use self-reported health status or 

future mortality. This implies that low-wage people are more likely to report poor health 

conditions and tend to retire. 

Regarding benefits for disabled people with the aim of improving labor supply, 

quite a few studies are mentioned in Jones (2008) which show significant negative 

impacts on employment of the disabled, which means such public interventions reduce 

the incentive to work and deteriorate the labor market. Considering the impact of Social 
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Security Disability Insurance (SSDI), Burkhauser et al. (1995) show positive 

relationship between the probability of leaving a job and replacement rate, which equals 

expected value of SSDI divided by monthly earnings. Using the hazard model, 

Burkhauser et al. (1995) focus on the effect of accommodation on disabled workers. 

They find the provision of accommodation by the employer significantly decreases the 

probability of leaving a job. However, only 30% of workers in the sample were disabled. 

On the other hand, research on labor demand has tended to take disability 

employment policies into consideration. There are two main policies aiming to improve 

disability employment: anti-discrimination law and employment quota system. Since 

the US and UK have anti-discrimination laws, several researchers have examined the 

consequences of it. Countries adopting disability employment quota policy can take 

advantage of complicated mechanisms to regulate employers, thus it is popular to 

investigate its outcomes in recent years. 

Early research on anti-discrimination law suggests no significant evidence of the 

increase in employment of the disabled. Some of them even show adverse impacts. 

Acemoglu and Angrist (2001) investigate the impacts of ADA on employment, which 

focuses on weeks worked and log weekly earnings. The ADA is an anti-discrimination 

law protecting rights of the disabled in the US, which came into effect in 1992. There 

is no direct evidence that ADA affects weekly earnings of disabled workers. However, 

they find significant decline in weeks worked by disabled workers aged under 40 in 

1993 under OLS model. Besides, in both OLS and 2SLS regression, estimates show 

that weeks worked by disabled people in states with more ADA charges decrease 

substantially relative to those in other states. Nevertheless, Kruse and Schur (2003) 

argue those studies do not use precise information about an individual’s disability status 

(cited in Lalive et al., 2009). Jolls and Prescott (2004) combine pre-ADA law status by 

state and individual data from the March Current Population Survey (CPS) and find 
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that the decline of disability employment results from other factors not from ADA itself. 

Now, I show evidence of impact of disability employment quota system since this 

paper concentrates on disability employment quota system, which is a compulsory labor 

market regulation adopted in many countries around the world. Although different 

countries have different policies, most of empirical studies in recent ten years suggest 

quota systems have substantial positive effects on probability of employment for the 

disabled. Evidence in both western and Asian countries consistently show the positive 

impact on number of disabled employees whereas there are some differences in other 

aspects, for instance, different effects among different industries. 

First, Austrian Disabled Persons Employment Act (DPEA) requires firms to hire 

one disabled worker for every 25 non-disabled workers, which means the targeted quota 

is 4%. If a firm does not abide by the obligation, it must pay a non–compliance tax, 

which is €206 per month (2006). The tax increases periodically because of the 

adjustment based on the inflation rate. Lalive et al. (2009) investigate the Austrian 

employment quota system by regression discontinuity design (RDD). They find that 

firms subject to the obligation employ more disabled persons. The elasticity of 

substitution between disabled and non-disabled workers is 2.47 at the group level, with 

the smallest size covered by law. That is, a 1% change in the ratio of non–compliance 

tax or levy accounting for average monthly wage would lead to 2.47% increase in the 

number of disabled workers. Similarly, Wuellrich (2010) adopts interrupted time-series 

approach (ITSA) to examine the effects of Austrian employment quota system. 

Evidence cited in his paper shows a significant positive impact on disability 

employment with 2.67% elasticity of substitution between two types of workers. 

In Germany, the current quota system covers companies with 20 or more 

employees at the targeted rate of 5% since 2001. The levy differs according to total 

number of employees and the number of disabled workers that a company fails to hire. 
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It is up to €206 per month for larger companies that hire less than 2% disabled workers. 

The lowest amount of fine is €105 per month for small firms. By binary logistic 

regression, Pater (2012) focuses on the probability of being unemployed after suffering 

a health problem under German quota system. Results show that working in a company 

obliged to meet the disability quota significantly decreases the chance of remaining 

unemployed. She argues that earlier German study of Lechner and Vazquez-Alvarez 

(2003) does not accurately measure labor market of disabled workers. Consistent with 

Lalive et al. (2009), Pater (2012) suggests disability quota system is an effective policy. 

Japan’s disability employment quota system is more complicated but it shows 

consequences similar to those observed in western countries. The targeted rate of 

disability quota is 1.8% for private firms. According to the industry categories, the size 

of firm is adjusted, which leads to different targeted numbers of disabled workers. It 

covers firms with 301 or more employees. The monthly levy for failure to comply is 

50,000 yen (near 442.48 USD) per disabled worker. Mori and Sakamoto (2017) 

examine the effect of employment quota system for disabled people in Japan by 

analyzing official data of the manufacturing industry. They suggest there’s a downward 

bias in the OLS regression, hence they adopt fuzzy regression discontinuity design 

(RDD). In their study, Japanese levy-grant scheme disability quota system has had 

significant positive effect; besides even small firms, which are not required to pay levies 

if they don’t achieve the targeted disability employment level, meet their quotas. 

Furthermore, Mori and Sakamoto (2017) find that employing disabled workers does 

not decrease a firm’s profit.  

In South Korea, the targeted quota is at the rate of 2.5%. Firms with 300 or more 

employees are required to meet the target, otherwise they have to pay the non–

compliance tax. The levy per month was 437,000 KRW (about 387.07 USD then) in 

2003. In 2006, South Korean government adjusted the type of penalties that became 
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similar to the pattern in Germany. The highest amount of the monthly levy is 700,600 

KRW (near 620.55 USD) for employers who do not hire any disabled persons. Nazarov, 

Kang and Schrader (2015) use panel data from 2003 to 2007 to investigate the effects 

of substantial changes in policies, which expanded the sectors subject to the obligation 

and raised subsidies to employers. Controlling individual characteristics, results 

indicate that the probability of disabled labor participation significantly increased in 

2006 and 2007; however, the probability of employment slightly but insignificantly 

increased. 

Statistics in Taiwan show an increasing number of disabled workers after 

implementation of the disability employment quota system. However, Kuo and Chang 

(2011) suggest no empirical study has been carried out on the real effects of quota policy 

in Taiwan. After searching Google Scholar and Taiwan’s literature, I have not found 

any empirical findings. Most researchers use survey data and usually focus on 

employers’ attitudes about hiring disabled people. Cheng (2003) summarizes that 

Taiwan’s quota system has had limited impact because the number of unemployed 

disabled workers is higher than the number of those employed under the law for 

disabled workers. Compared to previous Taiwan’s research with survey data, this paper 

takes use of listed companies’ data from annual reports. The study aims to explore 

factors influencing whether a firm hires people with disabilities. 

The following are empirical results about factors affecting firms’ hiring decisions. 

Researchers usually use survey data that collect individuals’ information including 

health or disability condition, employment status, industry sector and so on. Hence, it 

is possible for them to investigate firms’ responses to the quota system. First, 

researchers are interested in wage distribution among firms, which reflects the level of 

labor costs. Without disability employment quota system, hiring the disabled in Norway 

leads to higher labor costs, which reduces the demand of firms for disabled workers 
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(Godøy & Huitfeldt, 2015). In contrast, Lalive et al. (2009) suggest that low-wage firms 

that face quota policy tend to meet the targeted quotas rather than pay the levies. High-

wage firms substantially do not act like low-wage firms. This possibly implies that the 

regulation of disability quota system is effective largely because of the non–compliance 

tax. If labor cost including non–compliance tax is high enough, then firms tend to 

employ disabled people in order to avoid the punishment. 

Lalive et al. (2009) find that the impact of non–compliance tax varies from 

industry to industry. Their analysis reveals manufacturing industry is more willing to 

comply with the regulation, whereas service and construction firms are not. Lalive et 

al. (2009) suggest manufacturing companies can take advantage of technology, such as 

some assistive devices. As a result, it is possibly easier for employers in capital 

intensive industries to accommodate disabled persons in the workplace in comparison 

with labor intensive industries. Nevertheless, opposite results in Taiwan have been 

reported by Diau (1992). In her study, construction companies and transportation 

businesses were found to have difficulties in meeting targeted quotas in comparison 

with service and mining industry (cited in Cheng, 2003). Since most of Taiwan’s listed 

companies belong to manufacturing sector, the industrial classification codes are 

adopted as industrial dummy variables in this paper. 

Regarding firm size, quite a few research studies indicate that it is a significant 

factor, whereas its effects are not consistent. Lalive et al. (2009) support the claims that 

large companies have more capacity to accommodate the disabled. They indicate strong 

evidence showing positive relationship between firm size and the number of disabled 

employees. In contrast, Pater (2012) divides firms into two groups and finds that the 

probability of smaller companies employing disabled workers is significantly less. 

There is no significant effect of larger companies in her study. Taiwan’s research also 

suggests large companies tend to reject disabled workers (see Wu, 1990 and Diau,1992 
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cited in Cheng, 2003). Moreover, evidence from Japan suggests possible reasons why 

the number of disabled employees increases with the size of firm. Results reveal that 

the number of disabled workers employed at firms with different sizes clusters around 

the levy quotas. This implies that large firms hire more disabled employees mainly due 

to the levy (Mori & Sakamoto, 2017). 

This paper considers the gender of important members in a company, which does 

not seem to have been taken into consideration by any study, in the context of disability 

employment. Since I wonder whether a publicly listed company complies with the 

obligation of disability employment quota, characteristics of chairperson and corporate 

board as factors reflecting business atmosphere, to some extent, should be controlled. 

Unfortunately, some information of these members is not available for every listed 

company, such as education status, age, and disability registration. The gender is taken 

into consideration in this study since many empirical studies suggest gender equality 

plays an important role in business.  

Due to growing advocacy of gender equality, the importance of gender balance in 

the workplace is being emphasized worldwide. There is evidence revealing that female 

members indirectly affect companies and support gender equality. Although Terjesen et 

al. (2009) indicate a lack of theoretical framework for women on corporate boards, they 

find a majority of empirical research suggests female directors have significant 

influence on corporate governance, board behaviors and financial performance.  

The following are instances around the world mainly collected in the review paper 

of Terjesen et al. (2009). First, a study in Canada by Brown et al. (2002) shows the 

governance of 3 or more female members on boards is significantly different from 

governance of companies with all male directors. They suggest that women directors 

among the boards improve monitoring of corporate strategies. Besides, the presence of 

women directors may indirectly influence board behaviors that change the boardroom 
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culture or lead to different types of decision making. 

Moreover, some studies reveal that women on boards have positive impacts on 

company revenue and market value in the US and UK. However, no significant 

evidence shows share value being correlated to the ratio of female directors on boards 

(see Terjesen et al., 2009 and their references). Wu and Sun (2014) find Chinese banks 

with female members on boards affect performance, including ROA, ROE and interest 

income before the 2008 financial crisis; whereas no significant effects are observed 

after 2008. 

On the other hand, results in studies on chairperson and CEO vary around the 

world. After studying 30 firms in Singapore, Ding and Charoenwong (2004) suggest 

firms with female CEOs have higher share values; besides the announcement of a new 

female CEO even has much more positive impact. In contrast, a study in US by Lee 

and James (2007) shows negative impact of appointment of female CEO on share value. 

Other researchers argue such negative relationship lacks consideration of the time of 

appointment of female CEO (all cited in Terjesen et al., 2009). 

Reviewing previous research, most findings are based on the view of disabled 

people with survey data whereas this paper aims to analyze behaviors of employers, 

making use of listed companies’ data. It is mainly due to a lack of database that the 

probability of employment for disabled persons cannot be obtained. On the other hand, 

disability employment is under the ambit of corporate social responsibility (CSR) to 

which companies have paid attention in recent years. The CSR performance affects the 

reputation of a company; hence I am interested in firms’ decisions under disability 

employment quota system. This study examines the probability of violating the quota 

policy and provides recommendations for policy makers. 

According to labor demand theory, characteristics of firms associated with labor 

costs have primary role in hiring decisions. In this paper, some dependent variables are 
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based on previous empirical research, such as the number of employees and industry. 

Besides, firms’ locations and financial indicators providing more information help 

study on firms’ decisions. In addition, this study further tries to control for the gender 

of important members of the company. The paper attempts to provide first insights into 

disability employment quota system in Taiwan for lack of empirical studies in this field. 
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Disability Employment Policy 

1. Disability employment policy around the world 

This study focuses on disability employment quota system, which is one of labor 

market regulations for people with disabilities. There are many regulations in labor 

market around the world, such as minimum wage, redundancy cost, and job security 

regulations. Traditional policies tend to impose sanctions or provide benefits which may 

be seen as passive regulations. Another type of policies aims to improve human capital 

and employment assistance, called active labor market policies (more classification 

methods are cited in Bonoli, 2010). Public interventions in the labor market enacted for 

specific groups, for instance, the disabled, are often based on the level of human rights.  

Generally, disability employment policies can be divided into two main types. The 

first one is anti-discrimination law, which focuses on eliminating discrimination against 

people with disabilities. Many countries have enacted anti-discrimination laws to 

promote disability rights, such as the US, UK, and Australia. In general, anti-

discrimination policies do not directly affect the labor market. Anti-discrimination laws 

require employers to reasonably accommodate disabled employees and ban 

discrimination against people with disabilities. That is, employers shall make 

modifications in the workplace at affordable costs. For example, in the US, reasonable 

accommodations include three main aspects: reconstruction of job application process, 

changes in work environment, and equal rights and benefits of employment. If 

employers do not abide by the law, disabled people can take legal action against them. 

For instance, an employer may be accused of discrimination or harassment in the 

workplace. This may raise the cost for employers if they do not hire disabled persons 

or make reasonable adjustments for disabled workers intentionally (Acemoglu & 

Angrist, 2001). 
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Another public intervention is employment quota system that provides financial 

incentive to employ disabled people. Many European countries stipulated employment 

quota system in 1920s in order to support soldiers injured in WWI, such as Germany, 

France, and Austria (Wang, 2005). Other countries like Japan, South Korea, and Taiwan 

also adopt this policy. By setting the targeted level of disability employment, employers 

are required to hire disabled people. Implementation of the quota system varies by 

country. For example, the minimum size of firms in Germany and South Korea is 20 

and 300 employees respectively. Besides, the targeted rate may be different, which is 

5% in Germany and 2.5% in South Korea (Nazarov, Kang, & Schrader, 2015; WHO & 

World Bank, 2011). 

Mori and Sakamoto (2017) mention disability employment quota system has two 

levels of implementation. The simplest one only calls for moral responsibility, which 

means the policy lacks compulsory enforcement. There is no punishment for employers 

not meeting the goal. The other is a system with levy-grant scheme that introduces strict 

implementation. Those who do not hire enough people with disabilities are punished 

with levies. Such fines are used for improving the employment of people with 

disabilities, for instance, training programs and subsidy to employers and the disabled. 

Besides, government gives subsidy to employers if they achieve or exceed the 

employment quotas. 

Some countries adopt both anti-discrimination law and disability employment 

quota system, such as Germany and South Korea (Nazarov, Kang, & Schrader, 2015). 

Others may use similar regulations that concentrate on equal rights for the disabled 

without specific anti-discrimination laws. For example, one purpose of Taiwan’s 

Employment Service Act is to ensure equal opportunity in employment; thus 

discrimination against the disabled is prohibited in recruiting and at workplace. If 

employers violate this regulation, they have to pay fines of NT$300,000 to 
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NT$1,500,000. 

On the other hand, since the functioning and disability of a person may be quite 

complicated, there is a special working type, called Sheltered employment, for those 

who have difficulties working in the open labor market. Sheltered employment provides 

controlled workplace only for people with disabilities. Working at sheltered workshops, 

disabled people take vocational training as well as earn their living. Common jobs for 

them are packaging, putting labels on products, doing the laundry, baking and so forth. 

Sheltered workshops programs may be provided by private business agencies or non-

profit organizations. Governments may give full or part subsidy to those agencies. 

Different from sheltered employment, supported employment is for people with 

moderate disablement and good work ability. Supported employment aims to “integrate 

people with disabilities into competitive labor market” (WHO & World Bank, 2011). It 

provides job placement, specialized job training and assistive technology and so on. 

Generally, employment opportunities for supported employment are usually provided 

by social enterprises. 

Both employment policies mentioned above are practiced worldwide as an 

employment system for the disabled. However, sometimes they attract criticism. As a 

matter of fact, sheltered employment is a controversial policy. Critics argue that workers 

at sheltered workshops are separated and often paid less than the minimum wage. 

Besides, the training lacks professional skills. On the other hand, supported 

employment is argued that employers hire disabled worker to save health and social 

care expenses (WHO & World Bank, 2011). 

Finally, governments have many kinds of vocational rehabilitation and training 

programs to support people with disabilities in competitive labor market. There are 

various services for the disabled that usually include career counseling, training, job 

search and placement assistance. Moreover, government agencies help employers 
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modify workplace for disabled workers by subsidy or technical support (Wheeler, 2008). 

Traditional programs tend to focus on relatively small range of jobs with less 

specialized skills. These programs usually incur high costs and are implemented in 

urban areas. As a result, growth of disability employment is limited. Recent programs 

have expanded the work field to communities and concentrate on self-confidence of 

people with disabilities. That is, community-based or home-based training programs 

are growing now, which aims to help the disabled feel self-reliant. More actions taken 

around the world are shown in the World report on disability 2011.  

 

2. The background of Taiwan’s disability policy 

This section provides an introduction to the background of Taiwan’s disability 

policy. More details about the history of disability policy in Taiwan can be found in 

review papers of Chou and Chu (2011) and Chang and Yen (2011). Both indicate that 

the government previously tended to regard disability as uselessness or a type of disease. 

The rights of disabled people were not protected by law until Handicap Welfare Law of 

1980. It is the main legal source for Taiwan’s disability policy.  

Handicap Welfare Law, the first law for disability in Taiwan, was signed into law 

in 1980. According to the law, there were seven types of handicaps: visual impairments, 

hearing and balance disorders, communication disorders, physical impairments, 

intellectual inadequacy and multiple handicaps. People with other types of disabilities 

not included in these seven types should be identified by government authorities. A 

person identified as handicapped would receive the handicapped handbook, a certified 

document. With the handicapped handbook, people are granted medical expenses 

subsidy and concessions on public transportation. The first census of disabled 

population was conducted in 1980 since Handicap Welfare Law came into effect. 

Besides, special education was introduced by the law. Regarding right to work, it 
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encouraged both public and private sectors to hire disabled people, but no punishment 

was prescribed for not employing them. 

However, Handicap Welfare Law seemed to focus on “helping and caring for the 

handicapped”, which meant government offered benefits for reasons of charity. Such 

public interventions were called “relief patterns of policies” (Chou & Chu, 2011; Cheng, 

2003). Critics soon argued the law did not have real effect and the supporting services 

still relied on non-governmental organizations. For instance, active policies for people 

with disabilities, such as career connection programs and vocational rehabilitation 

services, were not introduced. Later on, disability rights movement arose widely from 

1987 to 1990s, attracting more public attention to discrimination against the disabled 

(Chang & Yen, 2011). 

In 1990, the full text of Handicap Welfare Law was amended, which expanded the 

types of handicapped persons protected by the law. Five types of handicaps were added: 

internal organ loss function and related disabilities, facial disfigurements, persistent 

vegetative state and dementia, and autism. Besides, the law required free access to 

facilities in public. Most important of all, compulsory employment quota system with 

levy-grant scheme was established. Public sector units with 50 or more employees and 

private sector units with 100 or more employees were covered by the Act. The targeted 

level for the former was 2% and for the latter it was 1% in 1990. 

To promote disability rights and meet their needs, there were two other significant 

amendments in 1997 and 2007, which built support systems with six main aspects: 

health and medical care, education, employment, support services, economic security, 

and protection services. 

The amendment in 1997 was one of remarkable achievements in the history of 

disability rights. First, Taiwan’s legislators replaced the term “handicapped” with 

“disabled”, and as a result, the title of the law was changed to Physically and Mentally 
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Disabled Citizens Protection Act. It meant that the government’s attitude towards 

people with disabilities became positive. Second, supporting equal rights for 

participating in social activities of disabled persons was enacted into the law, which 

reflected the promotion of human rights. In addition, government agencies were asked 

to provide individualized service schemes for the disabled, including case management, 

vocational service, special education, medical assistance and so forth. Finally, career 

transitions and connecting plans were provided to meet disabled persons’ needs during 

their lifetime. Since then, government has begun to play a positive role in protection of 

human rights and having a supporting system for disability (Chang & Yen, 2011). 

Due to another amendment of the Act, an important reform in disability policy 

took place in 2007. According to legislative documents, 0.75% of population was 

recorded as having disability in 1990, and the number rose rapidly to 4.1% in 2005. 

Thus, to meet people’s needs and in response to global trends in disability rights, the 

full text of the Act was revised again. Besides, the title was changed to the current one, 

People with Disabilities Rights Protection Act. Furthermore, there were two main 

modifications in the policy. The first one is the adoption of the International 

Classification of Functioning, Disability and Health (ICF), which was implemented in 

2012. The second is the stricter disability employment quota system. These substantial 

reforms were considered an important milestone (Chou & Chu, 2011; Ministry of 

Health and welfare, 2015). 

As mentioned before, ICF is the measure of functioning and disability, including 

four codes of a person’s health status: body functions, body structure, activity and 

participation, and environment factor. To catch up with international standards, Taiwan 

adopted the ICF under People with Disabilities Rights Protection Act of 2007. After 

translation of the ICF in Taiwan was conducted by Lee (2009), the ICF was 

implemented in 2012. Following the classification of body functions and body structure 
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in the ICF system, there are eight main types of disabilities in Taiwan (Table 1). Those 

who apply for the disability handbook should contact the local administration and take 

medical assessment. Department of social welfare examines whether an applicant 

qualifies for the disability handbook. Under the ICF system, considering the changes in 

functional limitation, current disability handbook is not permanent, instead its effective 

period is five years. A person with disabilities takes medical tests again after the 

disability handbook expires. 

Fig. 1 shows the population of disabled persons. Chang and Yen (2011) mentioned 

that Taiwan’s disabled population was 166,784 in 1981 and data for 1991 were lost. 

Hence, the data presented in Fig. 1 date from 1992 onwards. It is clear that the disabled 

population has grown rapidly. According to governmental documents, the change of 

classification in 2012 had little effect on the number of disabled people. It possibly 

results from the aging of Taiwan. In 1993 Taiwan became an aging society, since 7% of 

the population was over 65 years of age. Additionally, estimates show that elderly 

persons would account for 14% of total population in 2018. More elderly people with 

disabilities and functional limitations may lead to the rise in disabled population. 
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Fig. 1. The Disabled Population in Taiwan (in thousands) 

Notes: There is a change in the classification of the disabled in 2012 resulting from implementation of 

the International Classification of Functioning, Disability and Health (ICF). Data is from Ministry of 

Health and Welfare. 

 

The second important reform of the policy mentioned before is the change in 

disability employment quota system. The impact of it and other details of Taiwan’s 

disability quota system are introduced in the next section. 

 

3. Taiwan’s Disability employment quota system 

This section introduces how the current disability employment quota system works 

in Taiwan. The quota system with levy-grant scheme under the law has been established 

for nearly 30 years. There have been several revisions of the regulation that have 

changed the minimum size of employers covered under the act and the guidelines for 

calculating disability and total employment. 

The current framework has been implemented since 2009, based on the People 

with Disabilities Rights Protection Act of 2007. All sectors under the obligation are 
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administered by Ministry of Labor. According to the definitions under the Act, public 

sector includes government agencies, public schools, and public business agencies. 

Similarly, private sector includes private schools, associations, such as hospitals and 

foundations, and private business agencies. Public sector units with 34 or more 

employees as well as private sector units with 67 or more employees are covered by the 

Act. All these obligated bodies must report their total employment and the number of 

disabled employees to Ministry of Labor every month.  

The following are the guidelines for identification of total employment that the 

obligated bodies must follow. The identification of total employment is based on the 

number of employees under labor insurance on the first day of a month. If an employer 

doesn’t pay disabled employees monthly minimum wage, those are excluded from the 

calculation of employment. If disabled people take part-time jobs and get payment that 

is over half the minimum wage, two disabled workers can be counted together. In other 

words, two part-time workers with disabilities are identified as one employee when 

counting the number of employees. In addition, a worker with severe disabilities can be 

counted as two employees. 

As mentioned above, the minimum size of employers in public sector is 34 and 

that in private sector is 67 in the current system. For instance, an employer that is a part 

of a government department with 33 workers would not be punished for not hiring the 

disabled. In a similar way, if a firm with 66 workers does not employ any disabled 

people, it would not be punished either. The quota system requires employers to hire 

people with disabilities at different targeted rates of total employment, which is 3% for 

public sector and 1% for private sector. The quota is rounded down to an integer. An 

obligated authority shall employ at least one person with disabilities, identified by the 

guidelines. For example private business agencies shall have at least one disabled 

worker in a company with 67-199 employees, and two disabled workers in a firm with 
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200-299 employees and so on.  

The Act allows some exceptions. Specific agencies, such as police and fire 

administrations, airports and national defense can use different guidelines in calculating 

total number of employees. Because of the special working conditions, these agencies 

may have difficulties in achieving the targeted quota. Members under specific duties 

are excluded from the number of total employees, so generally the total employment 

decreases. Another exception is for private sector, called “exception subsidiaries”. 

Basically, a company and its subsidiaries are treated as independent entities for the 

disability quota system since they are not the same (non-human) legal entities, also 

called juridical persons. This means that the parent company and subsidiary companies 

should submit their own monthly reports to Ministry of Labor. To increase the incentive 

to hire disabled workers, the Act allows parent and subsidiary companies to calculate 

the number of employees with disabilities together in special cases. If an enterprise 

establishes a subsidiary company which has a work force with more than 20% people 

with disabilities, disability employment of the parent and the subsidiary can be clubbed 

together. 

To improve disability employment, Taiwan adopts quota system with levy-grant 

scheme. Levy is the main punishment for violating employment quota rules. Any 

obligated authority that does not achieve the targeted quota must pay a levy to Disabled 

Employment Funds on the basis of the difference between targeted quota and real 

disability employment. The amount of levy is the monthly minimum wage multiplied 

by the difference in the number of disabled employed. The minimum wage per month 

is NT$ 20,008 in 2016 (Ministry of Labor, 2017). For example, if a firm with 300 

employees hires only one disabled worker, then the firm shall pay NT$ 40,016 

(20,008*2) for the shortfall of two disabled employees. Moreover, labor administration 

would publish the full name of obligated authorities that fail to employ enough disabled 
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workers every month. The monthly lists of violators are accessible on the website of 

Ministry of Labor and Open Government Data for a certain period of time. 

On the other hand, Disabled Employment Fund plays a primary role in the subsidy 

system, supporting disability employment policies. Levy paid by obligated authorities 

that fail to meet the quotas becomes the source of funding. Disabled Employment Fund 

provides grants for job accommodation services, over-employing disabled workers, and 

other promotional activities. The amount of subsidy for employers who over-employ 

disabled workers is up to half the minimum monthly wage, which is NT$ 10,004 in 

2016. Employers in private sector, whether obligated by the Act or not, can receive 

grants for over-employing the disabled at a certain level. Expenses of implementing job 

accommodations and training can be partly reimbursed by the funds. In addition, there 

is an annual prize for disability employment. Employers in both public and private 

sector can apply for awards by employing disabled workers above their quotas under a 

specific criteria or other great achievements in assisting disabled employees. 

In addition to the People with Disabilities Rights Protection Act, there are several 

laws with higher level of employment quota for disabled people. For instance, the 

Government Procurement Act requires firms with more than 100 employees to hire 

disabled or aboriginal workers to the extent of at least 2% of the total number of 

employees if they succeed in obtaining government contracts. Moreover, the Public 

Welfare Lottery Issue Act stipulates a smaller minimum size of employers. Retailers of 

public lotteries with five or more employees must hire at least one disabled employee 

(Wang, 2011). Such special cases are neglected since this paper focuses on listed 

companies under the People with Disabilities Rights Protection Act. 

As mentioned in the previous section, the reform under the People with Disabilities 

Rights Protection Act of 2007 leads to a structural change in Taiwan’s disability 

employment quota system. The policy increased the number of obligated authorities in 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

  32 
 

both public and private, which came into effect in 2009. The minimum size of public 

sector units declined from 50 to 34, and that of private sector units also declined. Since 

then, employers in private sector with 67 or more employees are covered. The targeted 

level of employment quota for public sector further increased from 2% to 3%, while it 

remained at 1% for private sector. 

Fig. 2 shows the trend in the ratio of violators among private sectors and all sectors 

from 1999 to 2016. Although disability employment quota system has been established 

since 1990s, statistical data on the website of labor administration and other 

governmental statistics seem to be only available from 2002. Cheng (2003) shows the 

records during 1999 to 2001 in her research. As a result, I combine the two data sets 

mentioned above and calculate the ratio of violators among private sector and all sectors. 

The following is an overview of the percentage of violators over the past two 

decades. Since listed companies belong to private sector, the percentage of failure to 

meet the targeted level among private sector companies is an important information in 

this study. The trend of the ratio of violators is downward with two peaks in 2003 and 

2009. Obviously, the peak in 2009 results from a structural change expanding the 

number of obligated authorities and targeted level. However, it seems that no policy 

change had a direct impact on the system in 2003. In my opinion, the sharp rise is 

possibly due to economic situation during early 2000s. In 2003, Taiwan’s economy 

started to recover from the recession caused by the dot-com bubble. Employment 

declined in recession and that might have affected the number of obligated authorities 

or employers’ hiring decisions. Maybe that’s why a rapid increase took place in 2003. 
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Fig. 2. The Ratio of Violators among Private Sector and All Sectors 

Notes: There was a structural change in disability employment quota system in 2009. Data is from 

Ministry of Labor and Cheng (2003). 

 

Fig. 3 shows the balance of Disabled Employment Funds from 2002 to 2016. The 

balance of the fund declines from NT$ 11,288 million in 2002 to NT$ 8,442 million in 

2016. The source of funding is annual levy paid by violators (Fig. 4). The amount of 

levy in 2002 was about NT$ 14,940 million. In 2003, total amount of levy was NT$ 

1,310 million. Yearly levy in these two years was high and that may have resulted from 

the high rate of violations in 2003 or huge differences between targeted quotas and 

actual number of disabled workers. Annual amount of levy during 2004 to 2016 is 

relatively stable, which ranges from NT$ 680 million to NT$ 509 million. Comparing 

Fig. 3 with Fig. 4, there is a dramatic difference between the balance of the fund and 

annual amount of levy. This difference suggests there is still room for improvement in 

disability employment policies, which is in accord with Chiu et al. (2015). Their study 

pointed out that 96.1% of disabled workers employed by obligated authorities did not 
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apply for job accommodation service. Besides, around 60% employers did not make 

use of any government support programs. 

Disability employment quota system is one of the most important policies for 

people with disabilities. However, it seems that employers in private sector have more 

difficulties in achieving targeted quotas even if the requirement for them is less strict 

than public sector. Fig. 2 shows two downward trends of the ratio of violators in both 

sectors, while the rate of private sector is always higher than average rate in all sectors. 

To investigate what affects hiring decisions in the private sector, I choose listed 

companies for major observations because it’s easier to access their data. 
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Fig. 3. The Balance of Disabled Employment Funds (in million NTD) 

Source: Ministry of Labor 

 

 

Fig. 4. The Amount of Levy (in million NTD) 

Source: Ministry of Labor 
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Data and Statistic Model 

1. Data 

The purpose of this study is to investigate factors influencing listed companies’ 

decisions on hiring disabled people. In this study, whether listed companies achieve the 

employment quotas, under the People with Disabilities Rights Protection Act, is a 

critical variable. According to the Act, labor administration publicizes violators as a 

form of punishment. The monthly data of public/private sector and by region is 

available on the website of Ministry of Labor. Since official documents are available 

only for a certain period, only 12-months data in 2016 are exploited. Hence, this study 

examines outcomes of Taiwan’s disability employment quota system in 2016. Any 

listed company, which failed to achieve the targeted level of disability employment 

quota at least once in 2016, is identified as illegal in this paper. Moreover, I use Taiwan 

Economic Journal (TEJ) database in order to investigate effects of financial situation 

and other characteristics of listed companies. 

Listed companies refers to companies listed on Taiwan Stock Exchange (TWSE) 

and Taipei Exchange (TPEx). There are two stock markets for listed companies in 

Taiwan: TWSE and TPEx. Criteria for a company to be listed is stricter at TWSE than 

at TPEx. TWSE requires better financial situation and more registered shareholders 

than TPEx. Besides, the minimum years of establishment and paid-up capital at TWSE 

are higher than at TPEx. 

There are several criteria for choosing samples in this study. First, financial 

services companies are excluded. It is mainly because of difference in the nature of 

business operations and regulations, leading to different meanings in some subjects of 

financial statements. Second, a listed company is excluded if it has less than 67 

employees. Although the total employment might have fluctuated during 2016, it is 
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hard to know whether a company with less than 67 workers, shown in annual report, is 

a violator under the obligation. Since only firms with 67 or more workers are required 

to achieve disability employment quota, about 250 listed companies are eliminated 

from the sample. 

Furthermore, only companies who full names are listed in both databases are 

included in the sample. That is, branches and factories of listed companies on the list 

of violators are excluded. In legal terms, the number of disabled employees hired is 

calculated based on the scale of legal entity. It means an enterprise and its subsidiaries 

report to the Ministry of Labor separately. Meanwhile, the number of employees 

includes employees in branches and factories. In practice, business agencies may report 

disability employment by insured units, such as branches and factories in different 

regions. To make observations comparable, only where the full company name is 

matched in the two sources is taken. That is to say, if one of a listed company’s factories 

is reported as a violator on the monthly list, the company is not identified as illegal in 

this study.  

Finally, listed companies which do not reveal non-consolidated financial 

statements are excluded because non-consolidated reports are used in this paper. 

Generally, the parent company, subsidiaries and joint ventures have independent 

obligations under disability employment quota system except for the special cases 

mentioned in the previous chapter. The total number of disabled workers is allowed to 

be calculated together only when the subsidiary company hires disabled people in 

excess of 20% of total employees. Such cases are few in Taiwan and they would hardly 

affect the analysis. Thus it is better to use non-consolidated financial information. 

However, Taiwan has implemented International Financial Reporting Standards (IFRS) 

since 2013, which requires listed companies to declare consolidated financial 

statements. As a result, not every listed company has non-consolidated financial 
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statements now. Some enterprises, mostly listed in foreign countries, are excluded from 

the sample. 

After matching the datasets, there are 1,233 listed companies in the sample. 

Whether these companies achieve the employment quotas is the dependent variable, 

which is a dummy variable. Once a firm does not abide by the law in any month in 

2016, it is coded as 1. Otherwise, it is coded as 0. The following is an introduction to 

independent variables used in this study.  

To investigate effects of state of operations on firm decisions, I use five financial 

indicators in annual reports from TEJ database. The first variable is market value, which 

equals outstanding shares of a listed company multiplied by its share price. Market 

value is one of indicators to measure business scale, which is commonly used in both 

financial analysis and other literature. Besides, market value reflects company’s 

performance. Since the difference between maximum and minimum market value is 

quite large, I take natural log of it, denoted as ln(Market value). It is reasonable to 

explore how 1% change in market value affects the probability of being a violator. Table 

3 shows the proportion of violators by quartiles of ln(Market value). The proportion of 

violators of the fourth quartile is 27.60, which is higher than the other 3 groups. It seems 

that listed companies with the highest market value tend to violate the obligation of 

disability employment quota. Chapter 5 examines the effects of market value. 
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Table 3 

The proportion of violators by quartiles of ln(Market value) 

Quartiles of ln(Market value) The proportion of violators (%) 

1st quartile 22.01 

2nd quartile 20.06 

3rd quartile 22.48 

4th quartile 27.60 

 

Second, operating profit margin reflects how a company manages its cost and 

earns profit, which equals operating income divided by net sales. The third indicator is 

revenue growth rate. Considering the effects of previous financial condition, I use the 

percentage of revenue growth, which is an important target of business managers. 

Compared to revenue growth rate, generally operating profit margin of a firm is 

relatively stable. Thus the growth rate of operating profit margin is not used. Next, the 

interest on debt (abbreviated to IIPD in the following paragraphs) measures cost of debt, 

which equals the sum of interest expenses and capitalized interest divided by average 

amount of debt. The use of interest on debt controls one for external financing of listed 

companies. The last financial indicator is operating revenue per labor, which reflects 

labor productivity. Because the amount of operating revenue is quite large, compared 

to the number of employees, natural logarithm of operating revenue per labor is used in 

this study, denoted as ln(Revenue per labor). 

Table 4 shows the proportion of violators over quartiles of ln(Revenue per labor). 

The proportion of violators among the first quartile is 16.18%, which is much lower 

than others. This implies that listed companies with lower labor productivity are less 

willing to violate the Act. Whether it is a significant variable is examined in Chapter 5. 
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Table 4 

The proportion of violators by quartiles of ln(Revenue per labor) 

Quartiles of ln(Revenue per labor) The proportion of violators (%) 

1st quartile 16.18 

2nd quartile 25.65 

3rd quartile 23.38 

4th quartile 26.95 

Table 5 

The proportion of violators by different total number of employees 

Number of employees The proportion 

of violators (%) 

Total number of firms 

Firms with 67-199 employees 23.33 403 

Firms with 200-899 employees 23.06 594 

Firms with >899 employees 22.46 236 

Moreover, I take basic information of listed companies into consideration. The 

first is the total number of employees and the second is number of years of business. 

Since employment quotas are based on total employment, it should become an 

independent variable. In addition, the scale of organization is probably related to the 

capacity for changes in the workplace. If an enterprise has more departments and staff

than other firms, it may be easier for it to provide reasonable accommodation for

disabled persons, for instance, provision of free-access facilities. 

The other variable is years of business. Since the date of establishment is 

accessible in TEJ database, it is easy to know for how many years a listed company has 

been in operation. How long a company exists may imply some characteristics, such as 

business conditions and experiences of the company’s managers. Moreover, the age of 

business operations may reflect the level of corporate reputation. An enterprise with a 

higher corporate reputation may concern the negative impacts of violating the law on 

reputation. 
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Table 6 

The proportion of violators by quartiles of years of business 

Quartiles of years of business The proportion of violators (%) 

1st quartile 32.18 

2nd quartile 24.52 

3rd quartile 21.68 

4th quartile 13.13 

Table 5 presents the average ratio of violators among listed companies, with 

varying total number of employees. The People with Disabilities Rights Protection Act 

requires firms with 67-199 workers to employ at least one disabled worker, which is 

the first threshold for the obligation. Hence, listed companies with 67-199 workers 

become the group representing small size firms. The medium size of firms is set at 200-

899 because the average number of employees is 894.23. Firms with more than 899 

workers are classified as the third group in Table 5. The illegal rate slightly decreases 

as the number of employees increases, which seems to contradict Lalive et al. (2009) 

and other previous studies in Taiwan. 

Table 6 shows the proportion of violators based on the length of companies’ 

operations. Since the variable is continuous, I classify it into four groups by 4 quantiles. 

It is obvious that the percentage of violation decreases when years of business increase, 

which implies older listed companies tend to comply with the obligation toward 

employment quota rules. 

On the other hand, there are two variables to control the impact of industry and 

region: industry classification and location of the company. Industry classification is 

based on two coding systems in Taiwan. I mainly adopt the standard industry 

classification code, enacted by TWSE and TPEx, since I exploit listed companies as 

sample. The total number of industries is 31 now. TWSE and TPEx change the 

classification of a company periodically by reviewing its annual statements. However, 
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in some industries, the number of listed companies with more than 67 employees is 

quite small. Thus, the other coding system according to Taiwan’s Standard Industrial 

Classification System (SIC) is used for adjusting industrial groups. Under Taiwan’s SIC 

system, manufacturing industry is divided into four: Metal and Mechanical Industries 

(I1), Information & Electronic Industry (I2), Chemistry Industry (I3) and Food Textile 

& Other Industry (I4).  

Several modifications of industrial category are carried out as follows. First, four 

industries at TWSE/TPEx are grouped together, including automobile industry, iron and

steel industry, electric machinery, and electrical and cable industry; and then I denote

them as I1 in the sample. Besides, plastics manufacturing, paper and pulp industry, 

rubber industry, and chemical industry at TWSE/TPEx are grouped and denoted as I3. 

Furthermore, based on Taiwan’s SIC system, cement manufacturing and glass &

ceramics industry at TWSE/TPEx are classified as C23, representing manufacture of 

non-metallic mineral products. Lastly, since only two listed companies are classified as

agricultural technology industry, I combined them with biotechnology and medical care

industry. Those two companies focus on agriculture, whose production and technology

are similar to firms in biotechnology and medical care industry. The dummy variable

of this group is denoted as Id22. After these adjustments, there are 21 industries in the 

sample.

Finally, there are nine regional dummy variables describing the location of listed 

companies. For six cities in Taiwan, the name of dummy variables is the same as the 

name of the cities. The remaining are classified into three regions reflecting their 

respective geographic locations: North, Center, and South. Before classifying groups, 

listed companies in the sample are located within 18 counties (cities) in Taiwan. There 

are some differences between cities and counties leading to uneven distribution of firms’ 

locations. Generally, economic conditions of cities are usually better than those of 
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counties; besides cities with more citizens receive higher government budgets than 

counties do. To make the effects of location comparable, I modify regional dummy 

variables basically according to Urban and Regional Development Statistics. There are 

four regions in Taiwan except for surrounding islands; however, only three listed 

companies are in eastern Taiwan, which is hard to analyze under the regression model. 

Hence, based on their geographic locations and transportation networks, one listed 

company in Hualien County is included in the central region; two companies in Taitung 

County are included in the southern region.  

Table 7 shows the proportion of violators by region in Taiwan. North area has the

highest percentage of violation, which mainly comes from the effects of Hsinchu City.

North area is composed of Hsinchu City, Hsinchu County, Keelung City, and Yilan

County. Hsinchu City accounts for 64.53% of companies within the North area and has

the highest percentage of violation, 38.74%, in Taiwan. Since much of technology

industry is located at Hsinchu Science Park, it seems to be consistent with the opinion

that electronics manufacturing companies are less willing to hire disabled workers.

Whether the proportion of violators within North area is significantly higher than other

regions is tested in Chapter 5.
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Table 7 

The proportion of violators by regions 

Region The proportion of violators (%) 

New Taipei City 26.02 

Taipei City 22.59 

Taoyuan City 28.67 

Taichung City 11.54 

Tainan City 17.50 

Kaohsiung City  10.87 

North 34.88 

Center 12.50 

South 7.69 

 

Table 8 

The proportion of violators by industry 

Dummy 

variable 
Industry sector 

The proportion 

of violators (%) 

I1 Metal and Mechanical Industries 11.68 

I3 Chemistry Industry 7.79 

C23 Non-metallic mineral products Manufacturing 8.33 

Id2 Food Manufacturing 13.04 

Id4 Textiles Manufacturing 25.00 

Id14 Building Material and Construction Industry 29.03 

Id15 Shipping and Transportation Industry 21.05 

Id16 Tourism Industry 17.86 

Id18 Trading and Consumers' Goods Industry 26.32 

Id20 Other Industry 13.04 

Id22 
Biotechnology and Medical care Industry (including 

Agricultural Technology Industry) 
28.21 

Id23 Oil, Gas, and Electricity Industry 8.33 

Id24 Semiconductor Industry 35.83 

Id25 Computer and Peripheral Equipment Industry 29.76 

Id26 Optoelectronic Industry 22.22 

Id27 Communications and Internet Industry 28.00 

Id28 Electronic Parts/Components Industry 22.52 

Id29 Electronic Products Distribution Industry 57.14 

Id30 Information Service Industry 21.21 
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Id31 Other Electronic Industry 23.19 

Id32 Cultural and Creative Industry 33.33 

 

Table 8 presents the proportion of violators by industry. There are 21 industries in 

the sample. The first three dummy variables are based on Taiwan’s SIC system. Other 

industrial codes and names of industry sectors are by TWSE and TPEx. The names of 

these dummy variables include the term “Id” and code number. Take Food 

Manufacturing for example. Its industrial code at TWSE/TPEx is 2, thus Id2 is the name 

of the dummy variable. As I mentioned before, Id22 includes 2 firms in Agricultural 

Technology Industry. Id7 and Id13 do not exist because they have been eliminated after 

the change of classification in 2007. Code 7 is segregated into code 21 and 22, which 

includes chemical, biotechnology, and medical care industry. Besides, Code 13 

representing electronics related industry is divided into eight industries from code 24 

to code 31. 

Table 8 shows that electronics related (from Id24 to Id31) and cultural and creative 

industries (Id32) have high proportions of violating companies. The percentage of 

violators among Electronic Products Distribution Industry is 57.14% which is the 

highest rate relative to others. Moreover, other electronics related fields also have high 

rate of violation around 26.10%. It seems that high-tech industries have difficulties in 

complying with the obligation of disability employment quota. Except for electronics 

related industry, the percentage of violators among Cultural and Creative Industry is 

second highest, up to 33.33%. The industry sector “Cultural and Creative Industry” was 

first introduced in 2014, which means these companies are relatively younger than their 

counterparts in the stock market. Being a late entrant may be the reason why this 

industry tends to violate the obligation. Certain industrial dummy variables are tested 

and presented in Chapter 5. 
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Another explanatory variable is the gender of the board of directors and the CEO, 

which previous research seems not to have taken into consideration. Studies in 

corporate governance suggest gender diversity influences performance or other 

invisible characteristics of companies, such as business culture. As a result, I control 

these effects by using the gender of the chairperson and CEO as well as the ratio of 

female members in the board of directors. Public companies were not required to 

release the gender of the directors, supervisors and managers until 2017. This means 

that 2016 annual reports, presented at stakeholders meetings in 2017, shall show the 

information of gender. Unfortunately, it has not been included in TEJ dataset yet. As a 

result, I calculate the ratio of females among the board by reading each companies’ 

annual report from Market Observation Post System (MOPS) of TWSE. A few 

companies have reported incomplete data or have not provided gender information. I 

contacted these companies or searched individual’s information or photograph on the 

Internet according to news, Facebook, Linkedin and so on.  

There are two dummy variables describing the gender of chairperson and CEO in 

a listed company. If a listed company has a chairwoman, then the dummy variable is 

recorded as 1. Similarly, if the CEO is female, it is coded as 1. Otherwise, it is coded as

0. Among 1,233 listed companies in the sample, only 5% have chairwomen and 6%

have female CEOs. In addition, on the board of directors, female members account for 

12.25%. Comparing the proportion of violators by gender, 23.22% of listed companies 

with chairmen violate the law, and 19.70% listed companies with chairwomen fail to 

meet the targeted quotas. On the other hand, the percentage of violators among listed 

companies with male CEOs is 22.88%; moreover, it’s 25.33% in the group with female 

CEOs. It seems that the gender of chairperson and CEO does not have strong effects on 

compliance with the obligation of disability employment quota. Empirical results and 

implications are presented in Chapter 5. 
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Table 9 provides descriptive statistics of key variables. In 2016, 284 companies 

failed to meet the target, accounting for 23.03% of listed companies in the sample. In 

contrast with the whole of private sector, the percentage of violators among listed 

companies is higher. Furthermore, it is more than twice the ratio for all sectors taken 

together, which is only 8.86% (Fig. 2). The average number of employees is 894.23, 

however, standard deviation is quite large. Besides, the average years of business is 

30.20. The youngest firm has been established for four years whereas the oldest 

companies have been around for 70 years in Taiwan.  

Five financial indicators used in the analytical sample are as follows. ln(Market

value) ranges from 4.60 to 15.36, and its mean is 8.29. Before taking natural log,

average market value is nearly NT$ 20 billion. Next, average operating profit margin

and revenue growth rate are -17.74% and 0.20% respectively. Negative average

operating profit margin results from substantial operating loss suffered by several listed

companies. There are also some companies with negative growth of revenue, but it is 

not significant enough to make the mean negative. In addition, average ln(Revenue per 

labor) is 8.83 with standard deviation 1.01. Before taking natural log, the mean of 

operating revenue per labor is NT$ 12,674.43, but its standard deviation is large. Finally,

the mean of IIPD representing average cost of capital is 1.49%. Only five companies

have IIPD larger than 10%.
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Table 9 

Descriptive statistics of key variables 

Variable N Mean Std. Dev. Min Max 

Illegal 1,233 0.23 0.42 0.00 1.00 

Total employment 1,233 894.23 2,446.81 67.00 41,850.00 

Years of business 1,233 30.20 13.32 4.00 70.00 

ln(Market value) 1,233 8.29 1.40 4.60 15.36 

Operating profit margin (%) 1,233 -17.74 475.45 -15,480.74 91.05 

Revenue growth rate (%) 1,233 0.20 22.22 -80.67 254.19 

ln(Revenue per labor) 1,233 8.83 1.01 3.58 12.98 

IIPD (%) 1,233 1.49 1.97 0.00 49.59 

Chairwoman 1,233 0.05 0.23 0.00 1.00 

Female CEO 1,233 0.06 0.24 0.00 1.00 

Female ratio on boards (%) 1,233 12.25 13.38 0.00 71.43 

2. Statistical model

The purpose of this study is to investigate factors that affect listed companies’

decisions on the obligation under disability employment quotas. Therefore, whether 

they violate the regulation is the key variable, denoted as Illegal. I use the probit model

since the dependent variable is a dummy variable. Non-linear regression models, such 

as probit and logit model, have been widely used in several empirical studies. 

The following is the concept of the non-linear binary choice model. Suppose the 

observed variable 𝒚𝒊 is determined by the latent variable 𝒚𝒊
∗, which is unobserved.

𝒚𝒊
∗ = 𝒙𝒊

′𝜷 + 𝒆𝒊, 𝒊 = 𝟏, 𝟐, … , 𝐍

𝒚𝒊 = {
𝟏, 𝒚𝒊

∗ > 𝟎,

𝟎, 𝒚𝒊
∗ ≤ 𝟎.

It is a probit model when 𝒆𝒊  follows the standard normal distribution. The 

regression model is estimated by maximum likelihood estimation (Bliss, 1934a, 1935, 
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and 1938). 

In this paper, observed 𝒚𝒊  is denoted as Illegal. If a listed company failed to 

achieve the targeted quota at least once in 2016, it is recorded as 1. Thus the sign of 

coefficient reveals the tendency towards being illegal or not. That is to say, a positive 

coefficient means the increase in the regressor lets firms more likely to violate the 

regulation.  
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Results 

1. Models and their results 

This section presents the results from two probit models. Table 10 shows marginal 

effects of independent variables, the probability of violating the law. First, Model 1 

incorporates 10 explanatory variables, excluding regional and industrial dummy 

variables. Among these independent variables, ln(Revenue per labor), ln(Market value), 

and Years of business are significant. At a significance level of 1%, 1% increase in 

revenue per employee increases the probability of being illegal by 0.039%. Besides, 

market value also has a positive relationship with being illegal at the significance level 

of 10%. Instead, the length of business operations is significantly negatively associated 

with the probability of being a violator.  

Model 2 further takes regions and industries into consideration. Dummy variables, 

Center and Id20, are neglected to avoid collinearity. Column 2 in Table 10 shows 8 

explanatory variables are significant: ln(Revenue per labor), ln(Market value), years of 

business, Taoyuan City, North, Id4, Id22, and Id29. The sign and magnitude of the first 

three variables do not substantially change due to the increase in the number of 

regressors. Regarding firm location, marginal effects of Taoyuan City and North are 

significantly positive at the significance level of 5%. This means that the probability of 

being illegal in Taoyuan city and northern area is higher, compared to central area in 

Taiwan. In addition, there are three industries that are more likely to violate disability 

employment quotas, compared to Other Industry (Id20): Textiles Manufacturing (Id4), 

Biotechnology and Medical Care Industry (Id22), and Electronic Products Distribution 

Industry (Id29).  

Results seem to indicate that firms located in Taiwan’s northern areas tend to 

violate employment quota rules. In addition to Taoyuan City and North, the marginal 
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effects of New Taipei City and Taipei City are also positive. They are classified as 

northern region according to Urban and Regional Development Statistics. In the next 

section, I test the significance of Taoyuan City and North towards all other regional 

dummy variables. 

Among these industries, textiles manufacturing is a labor intensive industry. 

Besides, listed companies classified as electronic products distribution industry are 

distributors or agents, which are channel partners of suppliers. In the view of Lalive et 

al. (2009), a labor intensive industry may be more likely to violate the regulation. 

However, biotechnology and medical care industries in Taiwan are usually the 

manufacturers that should be able to comply with the regulations, which seems to 

contradict Lalive et al. (2009). To get more insights about the industries, whether these 

industrial dummy variables are significantly different from all other industries are tested 

and shown in the next section. 

The marginal effects of total employment, operating profit margin, revenue growth 

rate, and IIPD are insignificant. Operating profit margin and revenue growth rate 

representing profitability of listed companies have slightly positive impacts on the 

probability of being illegal. The sign of them is consistent with ln(Revenue per labor) 

and ln(Market value), which indicates firms focusing on improving financial 

performance tend to violate the law. Moreover, the number of employees has 

insignificant negative effects on the probability of violation. This result seems to be in 

accord with Lalive et al. (2009) indicating large companies have more capability for 

accommodating disabled workers. IIPD is insignificantly and negatively associated 

with the probability of being illegal, which means listed companies with higher capital 

costs are more likely to hire disabled workers instead of paying levies. Although these 

results do not show statistical significance, most of them can be reasonably explained. 

All three gender variables are insignificant; besides, the effects of female members 
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on boards are not consistent. Chairwoman and higher percentage of female directors of 

board reduce illegal rate. Nevertheless, female CEOs have a positive impact on the 

probability of being illegal. The reason why I get these contradictory results is possibly 

that family business is prevalent in Taiwan. According to annual reports of listed 

companies, it is common to find that the female CEO is the Chairman’s wife or daughter. 

That is to say, the effects of gender diversity may not be directly confirmed. The ratio 

of female employees may be a better indicator about gender diversity, however, not 

every listed company provides this information. 
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Table 10 

Estimations of the probability of violating the quota policy 

Model 1 2 

Total employment -7.79E-06 -1E-05 

 (6.44E-06) (6.7E-06) 

Operating profit margin 0.00010 0.00021 

 (0.00018) (0.0003) 

Revenue growth rate 0.00060 0.00027 

 (0.00052) (0.00052) 

IIPD -0.00645 -0.00620 

 (0.00813) (0.00806) 

ln(Revenue per labor) 0.03850*** 0.02830* 

 (0.01295) (0.01454) 

ln(Market value) 0.01847* 0.02503** 

 (0.01097) (0.01106) 

Years of business -0.00538*** -0.00336*** 

 (0.00091) (0.0011) 

Chairwoman -0.02083 -0.02680 

 (0.05726) (0.05641) 

Female CEO 0.04938 0.04862 

 (0.05092) (0.04996) 

Female ratio on boards -0.05192 -0.05700 

 (0.09425) (0.09376) 

New Taipei City  0.09088 

  (0.06447) 

Taipei City  0.05869 

  (0.06260) 

Taoyuan City  0.15175** 

  (0.06602) 

Taichung City  -0.03182 

  (0.07860) 

Tainan City  0.05001 

  (0.07369) 

Kaohsiung City  -0.03995 

  (0.07626) 

North  0.14201** 

  (0.06601) 

South  -0.06936 
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(0.16033) 

I1 -0.01863

(0.06825) 

I3 -0.07137

(0.08200) 

C23 -0.04491

(0.15633) 

Id2 0.00255 

(0.10840) 

Id4 0.13365* 

(0.07918) 

Id14 0.14693 

(0.09024) 

Id15 0.06425 

(0.11070) 

Id16 0.08917 

(0.09534) 

Id18 0.10396 

(0.10419) 

Id22 0.11608* 

(0.07011) 

Id23 -0.15138

(0.16103) 

Id24 0.09788 

(0.06795) 

Id25 0.05710 

(0.07068) 

Id26 0.02870 

(0.06955) 

Id27 0.04485 

(0.07173) 

Id28 0.02681 

(0.06526) 

Id29 0.26219*** 

(0.08991) 

Id30 0.04053 

(0.09128) 

Id31 0.03487 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

  55 
 

  (0.07339) 

Id32  0.15573 

  (0.10105) 

Observations 1,233 1,233 

LR chi2 59.20 118.86 

Prob. > chi2 0.0000 0.0000 

Pseudo R-squared 0.0445 0.0893 

Notes: (a) This table shows marginal effects under probit regression 

models. (b) Id 22 includes Biotechnology and Medical Care Industry and 

Agricultural Technology Industry. (c)* Significant at the 10% level; ** 

Significant at the 5% level; *** Significant at the 1% level. 

 

2. The significance of dummy variables 

This section focuses on the impacts of regional and industrial dummy variables. 

In Model 2, regional dummy variable Center and industrial dummy variable Id20 are 

not included. That is, the effects are in comparison with the neglected variables. In order 

to explore the effects compared to others, I test the significance of several variables. 

To start with, I test the significance of Taoyuan City and North given the 

hypotheses shown in Tables 11 and 12 below. Since these two independent variables 

with larger magnitude of marginal effects are significantly different from the central 

area, I would like to know whether they imply higher proportion of violators within 

northern area in Taiwan. Table 11 shows the results of Taoyuan City. At the 

significance level of 5%, Taoyuan City is statistically different from Taipei City, 

Taichung City, and Kaohsiung City. Allowing for a significance level of 10%, the 

number of significant variables increases for the four regions, including Tainan City. 

On the other hand, Table 12 presents the results testing the significance of North. At the 

significance level of 5% as well as 10%, there are only three regions statistically 

significant, which are Taipei City, Taichung City, and Kaohsiung City. To conclude, 

Taoyuan City and North are significantly different from about half the regions in this 
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paper. 

In my opinion, it is hard to say listed companies in Taoyuan City or in northern 

area tend to violate the obligation of employment quota in Taiwan. However, these 

results have two main implications. Among six cities in Taiwan, listed companies in 

Taoyuan City are more likely to violate the regulation of employment quota. Generally, 

labor forces, labor participation rate and the number of firms among six cities are similar. 

Why Taoyuan City has a high rate of violation may be the substitution of disabled 

workers with foreign workers. Taoyuan City has the most foreign workers (not nursing 

service jobs) in Taiwan. According to an official survey carried out in 2016, average 

monthly wage of foreign workers among manufacturing and construction industries is 

NT$25,440, compared with monthly wage for disabled workers of NT$ 24,653 (2014). 

Wage payments for disabled workers and foreign workers are approximately equal, thus 

evidence suggests employers in Taoyuan City tend to hire foreign workers instead of 

the disabled. 

With regard to the North area, it seems that the effect of Hsinchu Science Park is

strong. Although this area is actually not a city, the population and economic scale of 

it, mainly attributed to electronics related industries, is high enough to have substantial 

impacts. Compared to Taipei City, Taichung City and Kaohsiung City, the North area

in Taiwan has higher proportion of violators.
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Table 11 

Test the significance of Taoyuan City 

Hypothesis chi(1) p-value

Taoyuan City=New Taipei City 2.19 0.1391 

Taoyuan City=Taipei City 5.04 0.0248 

Taoyuan City=Taichung City 8.31 0.0039 

Taoyuan City=Tainan City 3.13 0.0767 

Taoyuan City=Kaohsiung City 9.95 0.0016 

Taoyuan City=North 0.05 0.8297 

Taoyuan City=South 2.05 0.1520 

Table 12 

Test the significance of North 

Hypothesis chi(1) p-value

North=New Taipei City 1.55 0.2127 

North=Taipei City 4.15 0.0416 

North=Taoyuan City 0.05 0.8297 

North=Taichung City 7.45 0.0063 

North=Tainan City 2.52 0.1126 

North=Kaohsiung City 8.79 0.0030 

North=South 1.87 0.1717 

Next, I examine the influences of industries which reflect different types of

business operations and environments. Since disability employment quota systems 

legally mandate firms to hire disabled workers, companies that are more labor-intensive 

and cannot take advantage of assistive devices have difficulties in achieving the target 

quotas. According to the marginal effects (Table 10), I test the significance of four

industrial dummy variables: Id4, Id22, Id29 and Id23.

The first three industries have positive impacts on the probability of being illegal 

in comparison with Other Industry (Id20), which are Textiles Manufacturing (Id4), 

Biotechnology and Medical Care Industry (Id22), and Electronic Products Distribution 

Industry (Id29). Excluding Id20, three industries are significantly different from Id4 at 
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the significance level of 10%, which are I1, I3 and Id23. Besides, hypotheses are 

rejected when Id22 equals I1, I3, Id23 or Id29 at the significance level of 10%. If I 

specify a stricter 5% significance level, then the number of significant variables further 

decreases. Surprisingly, textiles manufacturing companies do not have strong effects on 

the probability of violating the law. On the other hand, in comparison with certain 

industries (excluding Id29), listed companies in biotechnology and medical care 

industry tend to violate the quota policy.  

However, results of Id29 are quite different (Table 13). It is obvious that p-values 

in Table 13 show strong statistical significance of Id29. In addition to Id20, there are 15 

industrial dummy variables that are significant, which indicates electronic products 

distribution industry has positive impacts on the probability of being illegal. Generally, 

electronic products distributors are service companies that serve both upstream and 

downstream electronics-related firms in the supply chain. For instance, they provide 

inventory programs for electronic manufacturers. They provide fast delivery service for 

their downstream partners by coordinating with upstream manufacturers (Ng and 

Chung, 2009). Some of Taiwan’s listed companies in electronic products distribution 

sector also produce their own brands of electronic products. In addition to labor 

intensity within the electronic products distribution industry, substantial price 

competition due to high volatility of product demand as well as short product life cycle 

may cause them to have difficulties in complying with the obligation. 

There are no statistical differences between Electronic Products Distribution 

Industry (Id29) with Textiles Manufacturing (Id4), Building Material and Construction 

Industry (Id14), Tourism Industry (Id16), Trading and Consumer Goods Industry (Id18) 

or Cultural and Creative Industry (Id32). These six industries are labor-intensive with 

different types of business operations. Maybe that is the reason why they are 

insignificantly associated. 
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Table 14 shows the significance of Oil, Gas, and Electricity Industry (Id23). Table 

10 shows that oil, gas and electricity industry has negative marginal effect with 

relatively high magnitude and therefore I test whether it is significantly different from 

other industries. According to the results in Table 10, it seems that oil, gas and electricity 

industry is not so significant. It is only statistically different from five variables at a 

significance level of 10%. Compared to Id4, Id14, Id22, Id29, and Id32, which are 

industries with high proportion of violators (Table 10), the probability of violating the 

law in oil, gas, and electricity industry is lower. Although the number of significant 

variables is five, I think this industry is worth further consideration. Oil, gas, and 

electricity companies have special characteristics that may influence their hiring 

decisions. Many listed companies are state-owned enterprises, which means a high 

percentage of directors on their boards are government agents. As a result, they may act 

like firms in public sector leading to the insignificant weak tendency towards violating 

the obligation of disability employment quota. 
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Table 13 

Test the significance of Id29 

Hypothesis chi(1) p-value 

Id29=I1 11.48 0.0007 

Id29=I3 12.78 0.0003 

Id29=C23  3.54 0.0598 

Id29=Id2  4.80 0.0284 

Id29=Id4  1.98 0.1594 

Id29=Id14  1.38 0.2394 

Id29=Id15  2.73 0.0984 

Id29=Id16  2.48 0.1154 

Id29=Id18  1.92 0.1662 

Id29=Id22  2.94 0.0866 

Id29=Id23  6.21 0.0127 

Id29=Id24  4.04 0.0443 

Id29=Id25  6.56 0.0104 

Id29=Id26  7.77 0.0053 

Id29=Id27  6.83 0.0090 

Id29=Id28  9.02 0.0027 

Id29=Id30  4.78 0.0287 

Id29=Id31  7.05 0.0079 

Id29=Id32  0.90 0.3419 
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Table 14 

Test the significance of Id23 

Hypothesis chi(1) p-value 

Id23=I1 0.72 0.3974 

Id23=I3 0.24 0.6236 

Id23=C23 0.26 0.6125 

Id23=Id2 0.75 0.3866 

Id23=Id4 3.10 0.0782 

Id23=Id14 3.19 0.0742 

Id23=Id15 1.46 0.2267 

Id23=Id16 1.97 0.1610 

Id23=Id18 2.12 0.1451 

Id23=Id22 2.88 0.0899 

Id23=Id24 2.55 0.1106 

Id23=Id25 1.78 0.1820 

Id23=Id26 1.32 0.2513 

Id23=Id27 1.55 0.2124 

Id23=Id28 1.33 0.2483 

Id23=Id29 6.21 0.0127 

Id23=Id30 1.31 0.2526 

Id23=Id31 1.39 0.2392 

Id23=Id32 3.12 0.0773 
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Conclusion 

The purpose of this study is to explore factors that affect listed companies’ 

decisions on fulfillment of the obligation under disability employment quotas. By probit 

regression models, I find that operating revenue per labor, market value and years of 

business operations are significantly associated with the probability of violating the law. 

In addition, electronic products distribution industry has substantial effects on the 

chance of being illegal. 

How long a listed company has been operational may reflect the experience of the 

enterprise or the level of reputation. On the one hand, the negative correlation between 

years of business and the probability of being illegal implies old listed companies have 

more capacity to fulfill the quotas. On the other hand, the result implies that publicizing 

the name of violators put pressure on employers. A listed company will avoid losing 

the reputation; hence, the employer tends to comply with the quota policy. However, 

this study is limited by the cross-sectional data and thus I cannot use panel models to 

check true effects of years of business. 

With regard to financial indicators, revenue per labor and market value statistically 

have positive impacts on the probability of being illegal. First, if revenue per labor is 

high, it may imply high labor costs since it is often used as an indicator of labor 

productivity. If a listed company has higher average labor costs, the levy may be less 

costly for the employer since the amount of levy is monthly minimum wage. Besides, 

market value representing economic scale of the listed companies also has positive 

effects on the chance of violation of the obligation. That is to say, the more a listed 

company focuses on expanding economic scale, the more is the probability of the 

employer disobeying the law. Furthermore, electronic products distribution industry is 

more likely to go against the law. As I mentioned in the last chapter, not only high labor 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

  63 
 

intensity but also the complicated business environment and market conditions are the 

reasons that cause high illegal rate among electronic products distribution industry. 

Based on these empirical results, some recommendations for both policy makers 

and enterprises can be formulated. About policy advice, if Taiwan’s policy makers want 

to improve the consequences of disability employment quota, first they should actively 

promote accommodation policies. Since the government gives subsidies for employers’ 

accommodation action, which reduces cost of hiring disabled workers, it is necessary 

to inform employers about such policies. Moreover, policy makers could think about 

modifying the current disability employment quota system. Results indicate there is a 

connection between average labor productivity and illegal rate, as a result, the amount 

of levy could be changed according to wages or profits. Regardless of the substitution 

between disabled workers and non-disabled workers, adjustment in the penalties can 

help change the structure of labor costs and further influence hiring decisions of listed 

companies. Germany, for example, has a levy scheme that Taiwan’s government can 

consider, which is enacted according to the achievement rate of firms. 

On the other hand, if the government concentrates on efficiency of the market, it 

may be reasonable to modify the targeted rate. The concept is to set different levels of 

targeted rates for different industries. Although some public departments are allowed to 

set different targeted rates and use identification of total employment, all private firms 

(organizations) are required to hire disabled employees at the rate of 1%. For certain 

industries having more difficulties in disability employment, the targeted rate could be 

lower. For example, electronic products distribution industry could have lower targeted 

rate. In another way, calculation of the minimum size of employers could be adjusted. 

For instance, the Japanese system sets 40% adjustment rate for medical services such 

that the total number of employees declines by 40% (Mori & Sakamoto, 2017). The 

tradeoff between equity and efficiency is always a controversial issue, but I believe it 
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is important for the government to modify the current disability employment quota 

system and other disability policies. 

With respect to listed companies, I concur with Porter and Kramer (2011) in that 

firms should create shared value (CSV). Based on traditional labor demand theory, 

hiring decisions we observed are optimal choices of listed companies. Whereas, if a 

company considers the connection between company productivity and societal benefits, 

the outcome may be different. Porter and Kramer (2011) point out that CSV focuses on 

profit maximization by rearranging the entire company’s budget. There are three ways 

to create shared value: “reconceiving products and market, redefining productivity in 

the value chain, and building supportive industry clusters at the company’s locations”. 

For example, a manufacturing company establishes local facilities to improve the 

quality of raw materials of their suppliers, leading to enrichment of the local economy 

as well as higher production quality. Similarly, employing and training disabled 

workers would improve their productivity; moreover, companies may expand into new 

markets by fulfilling unmet needs of people with disabilities. Furthermore, the 

government should set measurable social goals and performance standards and require 

periodical reports in order to encourage companies to invest in shared value. 

The following are limitations of the study. Several data are difficult to access 

leading to this cross-sectional study. For example, total number of employees is usually 

shown in annual reports of listed companies. Additionally, the gender of directors on 

boards is only available in annual reports since 2016. Most listed companies did not 

disclose gender information every time when the board of directors changed. 

Furthermore, monthly list of illegal obligated authorities is not publicized forever. A 

part of the sample in this paper, the data in January 2016, has been eliminated from 

official websites. As a result, within-panel variation overtime is unobserved that it is 

not possible to take use of panel analysis.  
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On the other hand, the information about behaviors of listed companies is bounded. 

Although Ministry of Labor receives monthly reports including total number of 

employees and disabled workers employed, list of obligated authorities over-employing 

disabled workers is not publicized. Hence, it is impossible to use a multinomial model 

because whether a firm over-employs disabled worker is unobserved. 

For future research, there are some suggestions. First, it would be better for 

researchers to use panel data by obtaining more information after 2016, if possible. 

Since Taiwan’s official documents are not stored on the Internet for a long time, I shall 

be glad to provide the database of this paper for future research. Next, the use of other 

variables for controlling impacts of gender diversity is recommended. For instance, the 

ratio of female employees in a company. Some listed companies provide such 

information in CSR reports. Sufficient data on the gender may help the analysis. 

Moreover, if researchers are interested in the effects of firms’ locations, they can use 

variables that are associated with the characteristics of regions. Lastly, future research 

should consider over-employment that may provide more insights into effects of 

disability employment quota policies. 
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