
      

    

                    

             

        

               

               

                  

                                   

                          

              
                     

                          

                        

                   

                          

                    

                    

Motivation 

Conclusion

Potential Health and Economic Impacts of Shifting Manufacturing  from China to Indonesia or India

Objective 

• The COVID-19 pandemic is reshaping the global trade and 

supply chains. (Sherman, E., 2020; Hayakawa and Mukunoki, 2021) 

• Health impacts of PM2.5 attributed to international trade are 

significant. (Zhang et al., 2017)

This study aims to explore the potential risks and benefits to

human health and social economy of reshaping global

manufacturing, using the Community Earth System Model, the

Integrated Exposure-Response (IER) model and Willingness

To Pay (WTP) method.

Morally, part of the benefits of 

economic activity should be used to 

compensate the neighboring 

communities where mortality 

increases occur.

Method 

Results 

Transferring all of

export-related 

production lines

from China to

Indonesia

India

Changes in attributable 

economic cost
Changes in attributable 

mortality for PM2.5

PM2.5 changes & Annual 

mean wind

Braathen, N.A., Lindhjem, H., Navrud, S., Directorate, E., Pöyry, E., 2009. Valuing

Lives Saved From Environmental, Transport and Health Policies: A Meta-analysis of

Stated Preference Studies

Burnett, R.T., Pope 3rd, C.A., Ezzati, M., Olives, C., Lim, S.S., Mehta, S., et al., 2014.

An integrated risk function for estimating the global burden of disease attributable to

ambient fine particulate matter exposure. Environ. Health Perspect. 122, 397–403.

https://doi. org/10.1289/ehp.1307049.

Hayakawa, K., Mukunoki, H., 2021. Impacts of COVID-19 on global value chains. Dev.

Econ. 59, 154–177. https://doi.org/10.1111/deve.12275.

Ran, Q., Lee, S.-Y., Zheng, D., Chen, H., Yang, S., Moore, J. C., & Dong, W. (2023).

Potential health and economic impacts of shifting manufacturing from China to

Indonesia or India. Science of The Total Environment, 855, 158634. doi:

https://doi.org/10.1016/j.scitotenv.2022.158634

Sherman, E., 2020. 94% of the Fortune 1000 are seeing coronavirus supply chain

disruptions: Report. Fortune. https://fortune.com/2020/02/21/fortune-1000-coronavirus-

chinasupply-chain-impact/.

Zhang, Q., Jiang, X., Tong, D., Davis, S.J., Zhao, H., Geng, G., et al., 2017.

Transboundary health impacts of transported global air pollution and international trade.

Nature 543, 705–709. https://doi.org/10.1038/nature21712.

This study was supported by the National Natural Science Foundation 

of China (U21A6001) and National Natural Science Foundation of 

China (42075044). 

Contact: Qi Ran

Tel:(+86)15818954520 Email:ranq3@mail2.sysu.edu.cn

Qi Ran1,2, Shao-Yi Lee3, Duofan Zheng1,2, John C. Moore4, Wenjie Dong1,2*

1 School of Atmospheric Sciences, Key Laboratory of Tropical Atmosphere-Ocean System, Ministry of Education, Sun Yat-sen University, Zhuhai, 519082, China.

2 Southern Marine Science and Engineering Guangdong Laboratory (Zhuhai), Zhuhai, 519000, China.

3 Disaster Prevention Research Institute, Kyoto University, Japan

4 Arctic Centre, University of Lapland, Finland.

(ID: Indonesia)

(IN: India)

• Significant effects on PM2.5 related mortality and economic cost

for these deaths were seen in many East, Southeast and South

Asian countries, particularly those immediately downwind of

China, Indonesia and India.

• Shifting manufacturing to India impacts more countries than

shifting to Indonesia.

• The changes in economic costs of China, Indonesia and India

were much smaller than that in economic benefits due to the

manufacturing shift.

Changes in deaths

per 100,000

Community Earth 

System Model

Integrated Exposure-response Functions

bias correction for simulated PM2.5

PM2.5 & wind 

simulations

Economic 

assessment

Multiple Linear Regression
RR(C): relative risks attributed to exposure of PM2.5 concentration C

C0: theoretical minimum-risk concentration

α, γ, and δ: determine the overall shape of the concentration-response 

relationship

Willingness To Pay

VSL: the marginal value of a reduction in the risk of dying

R: the risk of dying

∂WTP : an individual's “Willingness To Pay” to reduce mortality risk by ΔR

(Burnett et al., 2014)

(Braathen et al., 2009)

References 

Acknowledgments

RR C = 1 + α 1 − exp −γ C − C0
δ for C > C0

RR = 1 for C ≤ C0

𝑉𝑆𝐿 =
𝜕𝑊𝑇𝑃

∆𝑅
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