If these are necessary assumptions for using the PAF, it follows that they should also apply to the framework described here, These conditions are critical and related with several limitations of the developed framework using PAF. To comply with these conditions,  for PAF, the developed our health benefit model should is only be used available for certain TUR interventions or policies that y to eliminate switch the a entire toxic chemical  to the alternative at the source. Thus, it is necessary to check whether applied TUR policy or intervention eliminate the entire exposure of In our case study, we assumed that a new policy to prohibit the use of  TCE or PERC would eliminates anythe entire TCE or PERC exposure among workers. However, in practice, TUR interventions commonly reduce the use of toxic chemicals with process modifications or administrative interventions like training, rather than usage instead of completely eliminating their use. This is  because of feasibility constraints, such as  or the economic burden of alternatives. As a result, there is a limitation to this method thThis at suggests athe cautious interpretation of  the estimated  health benefits of for TUR policies when the target chemical is not completely eliminated.y to reduce the usage of chemical using modified processing or administration intervention like training. 
[bookmark: __Fieldmark__20846_3505875659][bookmark: __Fieldmark__20849_3505875659][bookmark: __Fieldmark__4379_399566333][bookmark: __Fieldmark__8291_3106151842][bookmark: __Fieldmark__9970_1466884043][bookmark: __Fieldmark__2980_858051916][bookmark: __Fieldmark__9965_1466884043][bookmark: __Fieldmark__8545_858051916][bookmark: __Fieldmark__3725_952986838][bookmark: __Fieldmark__20900_3505875659][bookmark: __Fieldmark__4430_399566333][bookmark: __Fieldmark__8330_3106151842][bookmark: __Fieldmark__9977_1466884043][bookmark: __Fieldmark__2988_858051916][bookmark: __Fieldmark__8583_858051916][bookmark: __Fieldmark__3770_952986838]Also, this approach has a limitation to sSelection of  the target chemicals and diseases is another limitation of this approach. The developed method investigates designed to understand the health impacts of exposure and illness are by reviewing from the published studies.  However, there areis a serious knowledge gaps concerning the of health effects of exposure to industrial chemicals. For example, only a small portion of risk assessments  including epidemiological studies of the among 85,000 chemicals in commerce have been performed and published (Villanueva et al., 2014; Wilson & Schwarzman, 2009).  Publication bias may mean that studies showing no association between exposure and disease are not likely to be published. The lack of chemical-specific studies makes it difficult to It might lead to the difficulty of collecting relevant studies of industrial chemicals.  or might refer to the publication bias that studies showing no association between exposure and disease are not likely to be published (Villanueva et al., 2014). Therefore, there is a possibility that the developed health benefits analysis model cannot be used due to the lack of information on target chemicals or diseases.  
Moreover, there is uncertainty about the extent to which generalizability of the health benefits and costs identified in a  specificchosen epidemiology study to can be generalizedindicate the relationship between the exposure and illness. Thus, iIt is critical to understand that the developed method was not designed to for evaluateion of health benefits of one facility since each facility has distinctfferent working conditions that might lead to  different health benefits and costs. Conducting a comprehensive review before the calculatingon of a PAF or conducting additional uncertainty analysis is recommended. to make a better analysis. 
These conditions are critical and related with several limitations of the developed framework using PAF. To comply with these conditions for PAF, the developed health benefit model is only available for certain TUR intervention or policy to switch the entire toxic chemical to the alternative at the source. Thus, it is necessary to check whether applied TUR policy or intervention eliminate the entire exposure of target chemical at the source. In our case study, we assumed that new policy to prohibit the use of  TCE or PERC eliminates the entire TCE or PERC exposure among worker. However, in practice, TUR interventions commonly reduce toxic chemical usage instead of completely eliminating use because of feasibility constraints or the economic burden of alternatives. As a result, there is a limitation to this method that suggests the cautious interpretation of  the estimated  health benefit for TUR policy to reduce the usage of chemical using modified processing or administration intervention like training. 
[bookmark: __Fieldmark__20965_3505875659][bookmark: __Fieldmark__11722_399566333][bookmark: __Fieldmark__20968_3505875659][bookmark: __Fieldmark__20970_3505875659][bookmark: __Fieldmark__11725_399566333][bookmark: __Fieldmark__9965_14668840431][bookmark: __Fieldmark__9970_14668840431][bookmark: __Fieldmark__20975_3505875659][bookmark: __Fieldmark__20987_3505875659][bookmark: __Fieldmark__20995_3505875659]Also, this approach has a limitation to select the target chemicals and disease. The developed method designed to understand the health impact of exposure and illness are from the published studies.  However, there is a serious knowledge gap of health effects of exposure to industrial chemicals. For example, only small portion of risk assessment including epidemiological studies among 85,000 chemicals have been performed and published (Villanueva et al., 2014; Wilson & Schwarzman, 2009). It might lead to the difficulty of collecting relevant studies of industrial chemical or might refer to the publication bias that studies showing no association between exposure and disease are not likely to be published (Villanueva et al., 2014). Therefore, there is a possibility that the developed health benefits analysis model cannot be used due to the lack of information on target chemicals or disease.  
Moreover, there is uncertainty about the generalizability of the health benefit and cost identified in a  chosen epidemiology study to indicate the relationship between the exposure and illness. Thus, it is critical to understand that the developed method was not designed for evaluation of health benefit of one facility since each facility has different working conditions that might lead to  different health benefit and costs. Conducting a comprehensive review before the calculation of PAF or additional uncertainty analysis is recommended to make a better analysis. 
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