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            Abstract
          
        

        
          
            Objectives
            This study analyzed occupational diseases in South Korea's high-tech semiconductor and display industries, focusing on claims and compensation from 2008 to 2022 reported in a NGO group.

          

          
            Methods
            Using data from the NGO SHARPS (Supporters for the Health and Rights of People in the Semiconductor Industry), the study analyzed the number of occupational disease claims, approvals, and approval rates by factors such as gender, age, working period, and disease type (cancer vs. non-cancer).

          

          
            Results
            The total number of recorded cases was 179. Of these, 71 (40%) were approved by the Korea Workers' Compensation and Welfare Service (KWCWS), 27 (15%) were initially disapproved but later approved in court, 52 (29%) were disapproved, 22 (12%) are still in progress, and 7 (4%) were withdrawn. Among the 179 cases, there were 133 cancer cases and 46 non-cancer cases, with more female cases (111) than male cases (68). The total number of approved cancer cases was 76, with more approvals for females (47) than males (29). Among cancer cases, leukemia had the highest number of approvals (22), followed by breast cancer (16) and brain cancer (13). For non-cancer diseases, multiple sclerosis and aplastic anemia had the highest number of approvals (4 each), while lupus and renal failure had fewer. The total number of approved non-cancer cases was 22, with more approvals for females (15) than males (7).

            The average time for KWCWS to determine cases was 974 days, significantly longer than the 569-day average across other industries. A shift in decision-making occurred after two Supreme Court rulings in 2017, influencing the approval of occupational disease claims.

          

          
            Conclusion
            The study emphasizes that workers’ compensation is not an act of benevolence but a right, and it should function as social insurance. In South Korea, this issue cannot be resolved solely through existing government policies. The study highlights the significant roles of various stakeholders, including public interest NGOs, in the evolution of decision-making in workers’ compensation cases for occupational diseases.
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      Introduction
      The semiconductor industry, which began mass production in the 1960s, has become a crucial sector in countries such as Korea, Taiwan, and the United States. Recent global supply chain challenges and growing demand have driven substantial expansion in manufacturing worldwide. Since the 2010s, rising nationalism and strategic policies have intensified competition, particularly between the U.S. and China, while the EU and Japan have also increased their involvement.

      Since the 1980s, the industry's environmental and health risks—first highlighted by groundwater contamination in Silicon Valley—have garnered growing attention. Numerous lawsuits and studies have investigated these health risks, but most findings remain inconclusive. A 2014 review linked semiconductor production to reproductive risks, including spontaneous abortion, congenital malformations, and reduced fertility, as well as potential cancer risks such as non-Hodgkin’s lymphoma and leukemia [1]. A 2019 meta-analysis identified higher risks of spontaneous abortion among fab workers, particularly those in photolithography, likely due to chemical exposure[2, 3]. However, a 2022 meta-analysis found no significant increase in cancer incidence or mortality among semiconductor workers[4], though issues like control group limitations and the healthy worker effect may have underestimated certain risks.

      Despite these findings, compensation systems face challenges in relying solely on indisputable evidence to establish work-related illnesses. In industries like semiconductors, with relatively short histories and frequent process changes, existing causal frameworks are often insufficient due to limited research. In South Korea, the compensation system for occupational diseases has been reshaped by legal and administrative reforms following semiconductor-related disputes[5,6]. The 2017 Supreme Court adopted a more flexible approach to causation[7], and in 2018 the Ministry of Employment and Labor introduced expedited review for eight cancers in semiconductor and display workers [8]. These reforms contributed to higher approval rates, with 174 claims filed and 88 (50.6%) approved between 2012 and 2023, though approval rates remain higher in large enterprises compared to SMEs [5]. Nevertheless, research continues to emphasize the difficulty of establishing causality in industries with rapid process changes and limited exposure data[6, 9].

      This study analyzed occupational disease cases in South Korea's electronics industry, focusing on those reported to public interest NGOs, including both those initially approved and compensated through the government’s compensation system, and those initially denied but later approved through successful court cases in South Korea, where occupational diseases in the electronics industry have become a significant social issue.

    

    

  
    
      Methods
      This study used the data the covering the years 2008 to 2022 and is from SHARPS (Supporters for the Health and Rights of People in the Semiconductor Industry), a public interest NGO in South Korea that advocates for occupational health and safety including assisting with workers’ compensation claims.

      In South Korea, workers' compensation for occupational diseases is managed by the Korea Workers’ Compensation and Welfare Service (KWCWS). The process involves an initial investigation, followed by specialized investigations if needed, conducted by organizations like the Institute of Occupation and Environment. A committee of experts reviews the case to determine if the disease is occupational. Quick approvals are granted for diseases with established work-relatedness. Workers can request re-examinations or pursue legal action if their claims are denied [10].

      In South Korea, the public interest NGO SHARPS has played a crucial role in addressing occupational diseases among electronics workers. Established in November 2007 after the death of a 22-year-old female worker from leukemia in Samsung's semiconductor division,

      Initially focused on Samsung workers, SHARPS later extended its support to employees in other high-tech electronics companies. They developed a detailed database, which includes information on workers' diseases, workplace conditions, compensation claims, and litigation outcomes. The data was provided with workers' consent for research purposes, and each individual's information was anonymized for analysis in this study.

      In the 2008-2022 data provided by SHARPS, the number of occupational disease claims, approvals, and approval rates were examined by gender, age, working period, duration of employment until disease diagnosis, and type of products. Additionally, diseases were classified into cancer and non-cancer categories, and the number of claims, approvals, and approval rates by gender were investigated for each category.

      This study was approved by the Changwon National University Institutional Bioethics Committee (No. 7001066-202308-HR-051).

    

    

  
    
      Results
      Table 1 classifies a total of 179 cases from 2008 to 2022 into various categories and summarizes the number and percentage of workers’ compensation claims for occupational diseases. The number of approved cases (98 cases) here includes both those approved by KWCWS (71 cases) and those disapproved by KWCWS but later approved by the court (27 cases) as shown in Figure 1.

      
        Table 1. 
				
        

        
          Summary of workers’ compensation claims for occupational diseases in electronics companies filed with the support of SHARPS
        
        

      

      
        
          
            	
            	No.
            	Approvals
            	Disapprovals
            	Others (in process or withdrawn)
          

          
            	No.
            	%
            	No.
            	%
            	No.
            	%
          

        
        
          	Total
          	
          	179
          	98
          	54.7
          	52
          	29.1
          	29
          	16.2
        

        
          	Gender
          	Male
          	68
          	36
          	52.9
          	17
          	25.0
          	15
          	22.1
        

        
          	Female
          	111
          	62
          	55.9
          	35
          	31.5
          	14
          	12.6
        

        
          	Employment Age
          	<20
          	102
          	61
          	59.8
          	30
          	29.4
          	11
          	10.8
        

        
          	20≤~<30
          	53
          	26
          	49.1
          	13
          	24.5
          	14
          	26.4
        

        
          	30≤~<40
          	9
          	5
          	55.6
          	1
          	11.1
          	3
          	33.3
        

        
          	40≤~<50
          	8
          	2
          	25.0
          	6
          	75.0
          	0
          	0.0
        

        
          	50≤~<60
          	5
          	3
          	60.0
          	1
          	20.0
          	1
          	20.0
        

        
          	No data
          	2
          	1
          	50.0
          	1
          	50.0
          	0
          	0.0
        

        
          	Employment year
          	<1980
          	1
          	1
          	100.0
          	0
          	0.0
          	0
          	0.0
        

        
          	1980≤~<1990
          	17
          	14
          	82.4
          	2
          	11.8
          	1
          	5.9
        

        
          	1990≤~<2000
          	65
          	40
          	61.5
          	19
          	29.2
          	6
          	9.2
        

        
          	2000≤~<2010
          	64
          	30
          	46.9
          	22
          	34.4
          	12
          	18.8
        

        
          	2010≤~<2020
          	31
          	12
          	38.7
          	9
          	29.0
          	10
          	32.3
        

        
          	No data
          	1
          	1
          	100.0
          	0
          	0.0
          	0
          	0.0
        

        
          	Age at diagnosis of disease (year)
          	<20
          	5
          	1
          	20.0
          	2
          	40.0
          	2
          	40.0
        

        
          	20≤~<30
          	54
          	30
          	55.6
          	20
          	37.0
          	4
          	7.4
        

        
          	30≤~<40
          	73
          	38
          	52.1
          	20
          	27.4
          	15
          	20.5
        

        
          	40≤~<50
          	28
          	16
          	57.1
          	7
          	25.0
          	5
          	17.9
        

        
          	50≤~<60
          	15
          	10
          	66.7
          	2
          	13.3
          	3
          	20.0
        

        
          	60≤
          	2
          	2
          	100.0
          	0
          	0.0
          	0
          	0.0
        

        
          	No data
          	2
          	1
          	50.0
          	1
          	50.0
          	0
          	0.0
        

        
          	Duration of employment until disease diagnosis (year)
          	<1 year
          	4
          	1
          	25.0
          	2
          	50.0
          	1
          	25.0
        

        
          	1≤~<2
          	11
          	5
          	45.5
          	4
          	36.4
          	2
          	18.2
        

        
          	2≤~<5
          	45
          	20
          	44.4
          	17
          	37.8
          	8
          	17.8
        

        
          	5≤~<10
          	60
          	35
          	58.3
          	18
          	30.0
          	7
          	11.7
        

        
          	10≤~<20
          	42
          	23
          	54.8
          	10
          	23.8
          	9
          	21.4
        

        
          	20≤~<30
          	12
          	9
          	75.0
          	1
          	8.3
          	2
          	16.7
        

        
          	30≤~<40
          	4
          	4
          	100.0
          	0
          	0.0
          	0
          	0.0
        

        
          	No data
          	1
          	1
          	100.0
          	0
          	0.0
          	0
          	0.0
        

        
          	Types of products
          	Semiconductor
          	103
          	57
          	55.3
          	27
          	26.2
          	17
          	16.5
        

        
          	LCD (OLED included)
          	42
          	20
          	47.6
          	14
          	33.3
          	8
          	19.0
        

        
          	Others*
          	34
          	21
          	61.8
          	4
          	11.8
          	17
          	50.0
        

      

      
        
          * Others include manufacturers of mobile phones, TVs, printed circuit boards, plasma display panels, and cases in which people worked at two or more different electronics companies.
        

      

      

      
        
        

        Figure 1. 
				
        

        
          Classification according to KWCSW or court processes for the 179 cases reported to SHARPS during 2007-2023. KWCWS: Korea Workers’ Compensation and Welfare Service.
        
        

        

      

      More compensation cases were filed by female workers (111 cases, 62%) than male workers (68 cases, 38%), as most operators handling chemicals are women. Many of these operators were under 20 years old (102 cases, 57%) due to employment during or shortly after high school, followed by those in their 20s (53 cases, 30%). This young female workforce has faced reproductive occupational diseases such as menstrual irregularities, infertility, and premature birth [3].

      Compensation cases increased during the 1980s as the semiconductor industry grew, peaking in the 1990s and 2000s with the rise of semiconductor and LCD manufacturing (Figure S1). Approval rates for occupational diseases were higher for workers employed before 2010 (47–82%) than after 2010 (39%) (Table 1). Despite fewer claims (31 cases) and lower approval rates after 2010, some cases are still recognized as occupational diseases.

      The age of disease onset was most commonly in the 20s to 30s (127 cases, 71%), with 5 cases (3%) in those under 20. The time from employment to disease onset ranged from less than a year to 40 years, most frequently 2–20 years (2≤~<5 years, 45 cases; 5≤~<10 years, 60 cases; 10≤~<20 years, 42 cases). Longer employment periods correlated with higher approval rates for occupational diseases.

      Table 2 summarizes occupational disease claims for cancer and non-cancer illnesses by gender, totaling 179 claims—111 (62%) from females and 68 (38%) from males—highlighting gender disparities and variations in approval rates. Of these, 133 (74%) were cancer-related, with 76 approvals (57%) and 38 disapprovals (29%). Leukemia (63% approvals) and breast cancer (57%) had higher approval rates, reflecting more established recognition criteria.

      
        Table 2. 
				
        

        
          Approval status of occupational diseases for cancer and non-cancer diseases reported to SHARPS
        
        

      

      
        
          
            	Disease type
            	No. of Approvals
            	No. of Disapprovals
            	No. of Cases in Progress
            	No. of Cases Withdrawn
            	Total
          

          
            	Female
            	Male
            	Female
            	Male
            	Female
            	Male
            	Female
            	Male
            	Female
            	Male
            	Sum
          

        
        
          	Cancer
          	Thyroid cancer
          	0
          	0
          	4
          	1
          	0
          	0
          	0
          	0
          	4
          	1
          	5
        

        
          	Brain cancer
          	9
          	4
          	2
          	2
          	1
          	1
          	0
          	0
          	12
          	7
          	19
        

        
          	Leukemia
          	10
          	12
          	3
          	4
          	1
          	3
          	1
          	1
          	15
          	20
          	35
        

        
          	Non-Hodgkin lymphoma
          	5
          	5
          	2
          	2
          	1
          	2
          	0
          	0
          	8
          	9
          	17
        

        
          	Breast cancer
          	16
          	0
          	8
          	0
          	3
          	0
          	1
          	0
          	28
          	0
          	28
        

        
          	Lung cancer
          	1
          	5
          	4
          	0
          	0
          	0
          	0
          	0
          	5
          	5
          	10
        

        
          	Osteopathy
          	0
          	1
          	0
          	1
          	0
          	1
          	0
          	0
          	0
          	3
          	3
        

        
          	Ovarian cancer
          	3
          	0
          	0
          	0
          	0
          	0
          	0
          	0
          	3
          	0
          	3
        

        
          	Other cancers
          	3
          	2
          	3
          	2
          	1
          	2
          	0
          	0
          	7
          	6
          	13
        

        
          	Sub-total
          	47
          	29
          	26
          	12
          	7
          	9
          	2
          	1
          	82
          	51
          	133
        

        
          	Non-Cancer
          	Multiple sclerosis
          	4
          	0
          	0
          	0
          	0
          	0
          	0
          	0
          	4
          	0
          	4
        

        
          	Lupus
          	3
          	0
          	2
          	1
          	1
          	1
          	0
          	0
          	6
          	2
          	8
        

        
          	Parkinson's disease
          	2
          	0
          	0
          	0
          	0
          	2
          	0
          	0
          	2
          	2
          	4
        

        
          	Aplastic anemia
          	4
          	1
          	1
          	0
          	0
          	0
          	0
          	0
          	5
          	1
          	6
        

        
          	Renal failure
          	0
          	2
          	2
          	0
          	1
          	0
          	0
          	0
          	3
          	2
          	5
        

        
          	Other diseases
          	2
          	4
          	4
          	4
          	0
          	1
          	3
          	1
          	9
          	10
          	19
        

        
          	Sub-total
          	15
          	7
          	9
          	5
          	2
          	4
          	3
          	1
          	29
          	17
          	46
        

        
          	
          	Total
          	62
          	36
          	35
          	17
          	9
          	13
          	5
          	2
          	111
          	68
          	179
        

      

      

      For non-cancer diseases, including multiple sclerosis, lupus, and Parkinson’s, there were 46 claims, with 22 approvals (48%) and 14 disapprovals (30%). Gender differences emerged, such as renal failure, where men had two approvals and women had two disapprovals.

      Semiconductor workers accounted for 103 claims (58%), LCD workers 42 (23%), and other electronics workers 34 (19%), with approval rates of 55%, 48%, and 62%, respectively.

      Figure 1 shows 179 occupational disease claims reported to SHARPS. Of these, 71 cases (40%) were approved by KWCWS, 27 (15%) were disapproved by KWCWS but later approved in court, and 52 (29%) were disapproved outright. Additionally, 22 cases (12%) are in progress, and 7 cases (4%) have been withdrawn.

      Table 3 compares the process through which 27 cases that had been rejected by KWCWS were approved by the court before and after 2018. As shown in Table 3, of the 12 cases approved for occupational diseases before 2018, 3 cases (25%) were closed in the first trial, 7 cases (58%) were closed in the 2nd trial, and 2 cases went to the 3rd trial at the Supreme Court (17%). However, since 2018, all 15 cases have concluded in the first trial.

      
        Table 3. 
				
        

        
          Process comparison of 27 cases approved by the court as occupational diseases before and after 2018
        
        

      

      
        
          
            	
            	End in the First Trial
            	End in the Second Trial
            	End in the Supreme Court (3rd Trial)
          

        
        
          	Before 2018
          	3
          	7
          	2
        

        
          	After 2018
          	15
          	0
          	0
        

      

      

      Table 4 categorizes the 179 cases reported to SHARPS by major South Korean electronics companies, including Samsung, SK-Hynix, and LG. Samsung accounted for 132 cases (74%), followed by SK-Hynix with 13 cases (7%) and LG with 5 cases (3%). Within Samsung, the majority of claims came from Samsung Semiconductor (71 cases, 40%) and Samsung Display (31 cases, 17%). For SK-Hynix, 9 claims were from its employees and 4 from subcontractor employees.

      
        Table 4. 
				
        

        
          Number of claims and approvals for occupational diseases by major South Korean electronics companies from data submitted to SHARPS
        
        

      

      
        
          
            	
            	Company Name
            	No. of Cases
            	No. of Approvals
            	No. of Disapprovals
            	No. of Cases in Progress
            	No. of Cases Withdrawn
          

        
        
          	Samsung related
          	Samsung Semiconductor
          	79
          	45
          	24
          	4
          	6
        

        
          	Samsung Display
          	31
          	16
          	9
          	6
          	0
        

        
          	Samsung Semiconductor Subcontractor
          	8
          	3
          	4
          	1
          	0
        

        
          	Samsung SDI
          	6
          	3
          	3
          	
          	0
        

        
          	Samsung Electronics
          	5
          	3
          	1
          	1
          	0
        

        
          	Samsung Display Subcontractor
          	2
          	1
          	0
          	1
          	0
        

        
          	Samsung Teckwin
          	1
          	1
          	0
          	0
          	0
        

        
          	SK-Hynix related
          	SK-Hynix
          	9
          	6
          	2
          	1
          	0
        

        
          	SK-Hynix subcontractor
          	4
          	3
          	0
          	1
          	0
        

        
          	LG related
          	LG Display
          	3
          	2
          	1
          	0
          	0
        

        
          	LG electronics
          	1
          	1
          	0
          	0
          	0
        

        
          	LG Display subcontractor
          	1
          	0
          	1
          	0
          	0
        

        
          	Others*
          	 
          	29
          	14
          	7
          	7
          	1
        

        
          	Total
          	 
          	179
          	98
          	52
          	22
          	7
        

      

      
        
          *Most of the other companies are SMEs
        

      

      

      The overall approval rate for occupational diseases was 54.7%. Samsung-related companies had a similar approval rate of 54.5%, while SK-Hynix (69%) and LG (60%) had slightly higher rates. However, Samsung Semiconductor's subcontractor had a lower approval rate of 38% (3 out of 8 claims) , which was lower than the average.

      These descriptive findings are not only statistical outcomes but also point to systemic implications. The predominance of young female cancer cases highlights the vulnerability of a workforce concentrated in chemical-handling jobs. The long average deliberation time (974 days vs. 569 days in other industries) indicates institutional barriers within the compensation system. Differences in approval rates by employment period and company size further reveal structural inequities in access to compensation. Taken together, these patterns provide the empirical foundation for the broader institutional and policy issues that are addressed in the Discussion.

    

    

  
    
      Discussion
      Building on these empirical patterns, the Discussion interprets how demographic and disease-specific findings connect to institutional and policy dynamics in South Korea. In particular, the gender and age distributions, the predominance of cancer cases, disparities in approval by employment period and enterprise size, and the long deliberation times directly inform the systemic challenges and reforms discussed below.

      Workers employed earlier had higher approval rates for occupational diseases due to longer work periods before diagnosis. Before the 1990s, smaller semiconductor wafers required more manual labor, increasing exposure to hazardous chemicals. For example, Samsung Semiconductor produced 4- and 6-inch wafers until 2005, when automation became more common [10]. The introduction of 12-inch wafers around 2010 improved workplace cleanliness, as automated processes eliminated direct operator involvement [10]. Occupational diseases primarily affected workers handling smaller wafers or employed before 2010.

      Job types also shifted over time. Before the 1990s, most workers were in semiconductor-related works, but with the growth of the display industry, display workers increased. Of the 40 display-related cases in SHARPS, 38 involved workers employed after the 1990s, reflecting this transition. Determining occupational diseases took an average of 974 days for KWCWS, much longer than the 569-day average for all industries, due to lengthy investigations by KOSHA [11].

      The 2017 Supreme Court rulings significantly impacted occupational disease approvals. The court recognized that strict scientific proof is not always required, emphasizing "significant causal relationships" based on workplace hazards, health, and exposure duration. This "Principle of Presumption of Occupational Diseases" led to higher approval rates, particularly for eight major illnesses in semiconductor and display workers. Policies introduced in 2018 eased the burden of proof, facilitating faster reviews, but the approach has not been widely expanded beyond the electronics industry [7,12].

      Based on the lengthy deliberation period until the final decision mentioned above, the precedents of the Supreme Court, and above all, the efforts of SHARPS and some experts, the Ministry of Employment and Labor announced in 2018 that it would provide support to semiconductor and display workers. This support is part of measures to relieve workers' burden of proof and expand compensation for occupational diseases. By improving the occupational disease review process, if certain conditions are met for the eight major illnesses (leukemia, multiple sclerosis, aplastic anemia, ovarian cancer, brain tumor, malignant lymphoma, breast cancer, and lung cancer) previously recognized as occupational diseases, a professional investigation of work-relatedness is exempted and a quick review is conducted. The quick review applies to workers who joined the company before January 2011 and retired after January 1996, worked for at least one year, and developed the disease within 10 years of retirement considering the latency period. This policy of the Ministry of Employment and Labor may have increased the occupational disease approval rate in the semiconductor and display industry since 2018. Some experts argue that it was unfair to industries other than the electronics industry. Considering the nature of the occupational injury compensation insurance program, such expansion of compensation should be extended to other industrial sectors as well, instead of being limited to strict medical causality as in the past. However, there is no proof that a significant expansion of compensation to other sectors was achieved as of 2024.

      A previous study highlighted five key challenges in approving workers' compensation for occupational diseases in South Korea: adjudicating work-relatedness, trade secrets, burden of proof, causation tests, and benefit of the doubt [13]. For example, A study revealed that 33% of chemicals used in semiconductor manufacturing were classified as trade secrets [14]. The Ministry of Trade and Samsung have also restricted access to work environment data, citing national security concerns. These claims of trade secrets cover not only chemicals but also entire electronics companies. The Ministry of Trade, Industry, and Energy agreed to a request from Samsung to block release of information through work environment measurement reports and South Korea’s National Assembly subsequently enacted the Industrial Technology Act, codifying restrictions on information release while citing concerns about economic competition [13]. In 2022, South Korea’s National Assembly passed another law concerning technology protection that regulates dissemination of technologies deemed to be of national strategic importance to foreign countries. This law expands the scope of restrictions on information release present in the Industrial Technology Act. Therefore, it is difficult for workers and external experts to evaluate risks as well as understand the use of hazardous substances and work processes in the industry. While such secrecy protects business interests, it has hindered workers' rights and safety management. In the past, this worked to the advantage of employers, but since 2018, it has somewhat benefited applicants seeking workers’ compensation for occupational diseases. However, this secrecy will not help prevent or manage workplace risks. Civil society criticism has partially addressed these issues, as seen in a 2017 Supreme Court ruling [14].

      Samsung Semiconductor and Samsung Display have drawn significant attention due to a high volume of claims, driven by cases such as a 22-year-old female operator who developed leukemia. Samsung disputed studies linking hazardous chemicals to health risks and withheld critical information under trade secret claims, leading to public distrust [15-17]. NGO efforts reframed these concerns as human rights issues, increasing worker awareness and advocacy for compensation.

      The occupational disease compensation system in a society needs to be understood in the context of that society's history and culture. In South Korean society, the perception of occupational diseases has changed over time. The recognition and management of occupational diseases in a society also differ for each group (manufacturing sector, large corporations or SMEs, men or women, unionized workforce or non-unionized workforce, formal workers or informal workers, migrant workers, platform workers, etc.), and an existing study has identified the causes of this including political, economic, health and safety, and human rights perspectives [13]. However, as shown in Figure 3 and Table 6, the fact that this issue is less prominent among SMEs and subcontractors indicates that some of these four factors are still obstacles.

      Applying these four causes to the electronics industry, the following inferences can be made. The issue in the political and economic dimension is that, firstly, the implementation of safety and health regulations and the approval of workers’ compensation claims for occupational diseases have been considered according to government regulations, that is, in a top-down manner. Moreover, previously there was a strong belief that occupational diseases would not occur in the semiconductor and display industries due to their image as clean industries. However, through the efforts of experts helping patients and SHARPS, it has been revealed that the system itself may be flawed and that a clean room is clean from a product standpoint, not necessarily for the workers. The issue of occupational diseases in the semiconductor industry was initially regarded as an individual's disease unrelated to work, but gradually it became a concern in the industrial workplace due to factors such as the numerous chemicals used, claims of trade secrets, lack of safety and health management, and frequent alarms from chemical leak detection sensors. Safety and health issues emerged as social issues because of poor health conditions and the occurrence of many reproductive system diseases and rare cancers. Public interest NGO activities also approached this from a human rights perspective, highlighting that workers who contract cancer or rare diseases while working at electronics companies suffer from financial difficulties, experience the reality of an incurable disease, struggle with the lack of interest from the government and employers, and live with pain that extends to their families.

      Another reason is that the three major companies—Samsung, SK Hynix, and LG Display—operate their own financial support compensation programs to provide compensation for suspected work-related diseases, which has raised awareness among workers [18]. Such programs have many advantages, including providing urgent financial compensation even for workers whose occupational diseases are not approved, reducing conflicts between companies and workers, and addressing the limitations of the government's workers’ compensation system. However, the workers’ compensation system for occupational diseases must be made more effective and fairer for all workers, rather than serving as a benevolent gesture to certain industries or specific workers [13].

      Just as the electronics industry has grown rapidly in South Korea, the issue of occupational diseases has rapidly emerged since 2007 and continues to this day. To resolve these occupational disease issues, various solutions have been proposed and implemented. After examining the 30-year history of occupational diseases in South Korea, it was stated that changes should be made at the system level rather than at the program or project level, and that goals and directions for all stakeholders should be interlinked and unified. The role of each stakeholder is summarized in Table 7 of that paper [13].

      This study identified unknown safety and health risks in high-tech industries such as semiconductor and display manufacturing. The hazards of new processes and chemicals in high-tech industries can damage the lives and health of workers without our awareness. Preventing this is most important, and when an injury inevitably occurs, compensation must be provided promptly. The role of public interest NGOs, supporting groups, and alliances of interested groups was crucial in actively raising awareness of occupational diseases and environmental issues in electronics companies in South Korea, the United States, and Taiwan. In South Korea, the role of SHARPS, a public interest NGO, was introduced above. Additionally, there is a well-considered study on occupational diseases at a large South Korean company, which examines various perspectives using the keywords "Politics of Science" and "Undone Protection" [6].

      Globally, organizations like the Silicon Valley Toxics Coalition (SVTC) and the Taiwan Association for Victims of Occupational Injuries (TAVOI) have also addressed similar occupational health issues. These groups highlight the importance of understanding science and technology in a social context to protect workers' rights [18-22].

      In the US, a public interest NGO called the Silicon Valley Toxics Coalition (SVTC) has extensively addressed groundwater contamination and associated health risks in Silicon Valley. SVTC has revealed trichloroethylene (TCE) contamination at various sites, including the infamous Triple Site in Sunnyvale which affected groundwater and resulted in the release of toxic vapors into homes and schools, causing various health problems, including cancer and birth defects. This contamination was traced back to chip manufacturers including Philips Semiconductors and Advanced Micro Devices (AMD) [19, 20]. In Taiwan, a public interest NGO called the Taiwan Association for Victims of Occupational Injuries (TAVOI) has worked with STS (Science and Technology Studies) researchers and former RCA (Radio Corporation of America) workers for over 20 years to determine occupational diseases and obtain compensation. STS researchers contributed greatly to proving RCA's responsibility by providing scientific evidence, researching toxic substances, collaborating with workers, and offering policy and legal support. They emphasized that science and technology are not simply technical problems but must be understood and solved in a social context, significantly contributing to protecting the rights and interests of workers [21, 22].

      This study identified systemic challenges in recognizing and compensating occupational diseases in South Korea's high-tech industries. Despite limitations such as the lack of worker population data and difficulty establishing direct causation, it provides insights into how compensation systems have evolved. From 2008 to 2022, SHARPS supported 179 cases with a 54.7% approval rate, emphasizing gender disparities and the prevalence of claims among young, female workers. The study highlights the pivotal role of public interest NGOs like SHARPS in advocating for workers' rights and influencing policy changes. Despite progress, the study underscores the need for systemic changes to ensure fair compensation and effective occupational health management across all industry sectors. This research provides critical insights into the complexities of occupational health in the high-tech industry, emphasizing the importance of multi-stakeholder involvement in addressing and mitigating occupational disease risks.
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