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First of all, we have not seen clear evidence of forced labour in the solar supply chain. Secondly, by nature of its 
operations, the solar supply chain is not labour intensive and, thus, forced or cheap labour is not a factor for 
economic advantage. On the contrary, the solar manufacturing process is extremely CAPEX intensive and requires 
skilled workers to run expensive machines. The reason many solar companies have production facilities in Xinjiang 
is not because of the availability of cheap labour, but because of globally-competitive electricity costs. Thirdly, 
many Chinese solar companies have a presence in non-Xinjiang regions, such as Yunnan and Inner Mongolia, 
which also have provisions for globally-competitive electricity costs and further is also free from geo-political 
allegations of forced labour. 

Context  
On 14 September 2022, the European Commission proposed a legislative ban on products made using forced 
labour. The proposal followed a European Parliament call for such a law in June 2022 that highlighted concerns 
over human rights in Xinjiang1. Similarly, at the end of 2021, US President Biden signed the Uyghur Forced Labor 
Bill into law which bans all imports from Xinjiang into the US unless companies can provide “clear and convincing 
evidence” that they were “not mined, produced, manufactured wholly or in part by forced labor”2.   
The People’s Republic of China government published an official report in November 2020 that documented the 
placement of 2.6 million ethnic minority citizens to jobs at farms and factories within Xinjiang and across the 
country through government-sponsored labour transfer programs3. The Chinese government responded to 
international allegations that such labour transfer programs are voluntary re-educational training programs for 
the purposes of alleviating poverty and combating terrorism. 

                                                        
1 Reuters, September 2022 
2 US Congress, December 2021  
3 Sheffield Hallam University, 2021  

THIS MATERIAL IS A MARKETING COMMUNICATION.  

 
Evaluating the Implications of Forced 
Labour Legislations on the Solar Supply Chain 

Holly So 
ESG Specialist   

28 September 2022  

 
Bingyao Chen 

Investment Analyst  
28 September 2022 

Phil S. Lee 
Head of Asia Pacific Research  

28 September 2022  



2  Mirae Asset Global Investments 

China accounts for more than 70% of the world’s polysilicon production, the key raw material for most solar 
panels, of which approximately 45% is from Xinjiang4. Next step down the supply chain, China also produces more 
than 95% of the world’s solar ingots and wafers and approximately 80% of solar cells5. 

 

The solar supply chain is not labour-intensive by nature. The solar supply chain process is capital-intensive, 
requiring significant resources for energy consumption and machines for the manufacturing process. Energy 
consumption roughly accounts for one-third of the total production cost followed by raw materials and equipment 
depreciation, whilst labour only accounts for 5%. The labour intensity (labour costs as a percentage of total COGS) 
of solar wafer companies LONGi Green Energy Technology and GCL Technology are 7% and 11% respectively, 
compared to 35% and 42% for apparel companies like ANTA Sports Products and Shenzhou International Group 
Holdings respectively6.  
 

 

                                                        
4 Citi Research, January 2022 
5 Lynk, August 2021 
6 Macquarie Research, September 2022 
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Electricity prices are significantly lower in Xinjiang; electricity prices can be as low as RMB 0.2/kWh in Xinjiang 
compared to vs RMB 0.26/kWh, RMB 0.4/kWh and RMB 0.6/kWh in Yunnan, Inner Mongolia and Xuzhou 
respectively7. Therefore, solar supply chains being primarily based in Xinjiang are likely driven by cheap electricity 
grounds and government incentives. 

Implications to the Solar Supply Chain  

Considering China’s dominance of the global solar supply chain, there is sufficient capacity in China outside of 
Xinjiang to supply to international markets like the EU and the US. Domestic production in the US and the EU is 
also insufficient to meet demands and thus will still be dependent on solar panel imports. The burden will be on 
solar companies and suppliers to provide proof that their products are not produced in Xinjiang or have been 
exposed to forced labour.  

Solar companies source polysilicon from multiple suppliers and polysilicon is often blended when producing ingots 
and wafers. The ingots and wafers are also often resold back to solar companies to manufacture solar cells (e.g. 
LONGi and Tongwei8). Such circular transactions within companies along the solar supply chain may pose 
challenges for the enforcement of such sanctions.  

Origin tracing remains undeterminable for solar panels. Isotopic testing can be used on cotton in the apparel 
industry to trace its origin and check exposure (or lack thereof) to Xinjiang9. For solar panels, there is currently no 
such test to establish the origin of solar panels or the components within. Currently, solar companies whose 
products are detained at US Customs are required to provide traceback documents as evidence of the sourcing of 
raw materials. 

Silicon metal, a crucial upstream input for polysilicon, can be sourced from Xinjiang but also other areas of China 
as well as other parts of the world. Hoshine Silicon Industry which is one of the solar companies on the US’s 
sanction list only accounts for 30-40% of total silicon metals globally10. In a highly fragmented competitive 
landscape for silicon metal, solar companies are able to easily shift suppliers. For instance, Tongwei has no 
exposure to Xinjiang and does not have any supplies from Hoshine as it mainly purchases from silicon metal 
suppliers in Yunan and Inner Mongolia11. 

We also see a shift of polysilicon sourcing to other provinces (e.g. Inner Mongolia, Jiangsu, Sichuan and Qingha). 
For example, JinkoSolar signed a contract with Tongwei to purchase 93,000 metric tons of polysilicon (not 
produced in Xinjiang) in November 202012. Chinese manufacturers particularly seem to be turning to Inner 
Mongolia for expansion, e.g. JA Solar and TBEA with plans to expand in Baotou, Inner Mongolia. LONGi has also 
indicated plans to build manufacturing plants overseas13. 

 
– END – 

 
  

                                                        
7 Mirae Asset analysis 
8 Sheffield Hallam University, 2021 
9 Macquarie Research, June 2022 
10 UBS Research, September 2022 
11 UBS Research, September 2022 
12 Sheffield Hallam University, 2021 
13 Reuters, November 2021 
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Disclaimer  
No distribution, solicitation or advice: This document is provided for information and illustrative purposes and is intended for your use 
only.  It is not a solicitation, offer or recommendation to buy or sell any security or other financial instrument. The information contained in this 
document has been provided as a general market commentary only and does not constitute any form of regulated financial advice, legal, tax or 
other regulated service. 
The views and information discussed or referred in this document are as of the date of publication. Certain of the statements contained in this 
document are statements of future expectations and other forward-looking statements.  Views, opinions and estimates may change without 
notice and are based on a number of assumptions which may or may not eventuate or prove to be accurate. Actual results, performance or 
events may differ materially from those in such statements. In addition, the opinions expressed may differ from those of other Mirae Asset 
Global Investments’ investment professionals. 
Investment involves risk: Past performance is not indicative of future performance. It cannot be guaranteed that the performance of the Fund 
will generate a return and there may be circumstances where no return is generated or the amount invested is lost. It may not be suitable for 
persons unfamiliar with the underlying securities or who are unwilling or unable to bear the risk of loss and ownership of such investment. 
Before making any investment decision, investors should read the Prospectus for details and the risk factors. Investors should ensure they fully 
understand the risks associated with the Fund and should also consider their own investment objective and risk tolerance level. Investors are 
advised to seek independent professional advice before making any investment. 
Sources: Information and opinions presented in this document have been obtained or derived from sources which in the opinion of Mirae 
Asset Global Investments (“MAGI”) are reliable, but we make no representation as to their accuracy or completeness. We accept no liability for a 
loss arising from the use of this document. 
Products, services and information may not be available in your jurisdiction and may be offered by affiliates, subsidiaries and/or distributors of 
MAGI as stipulated by local laws and regulations. Please consult with your professional adviser for further information on the availability of 
products and services within your jurisdiction. This document is issued by Mirae Asset Global Investments (HK) Limited and has not been 
reviewed by the Securities and Futures Commission.  
Information for EU investors pursuant to Regulation (EU) 2019/1156: This document is a marketing communication and is intended for 
Professional Investors only. A Prospectus is available for the Mirae Asset Global Discovery Fund (the “Company”) a société d'investissement à 
capital variable (SICAV) domiciled in Luxembourg structured as an umbrella with a number of sub-funds. Key Investor Information Documents 
(“KIIDs”) are available for each share class of each of the sub-funds of the Company.  
The Company’s Prospectus and the KIIDs can be obtained from www.am.miraeasset.eu/fund-literature . The Prospectus is available in English, 
French, German, and Danish, while the KIIDs are available in one of the official languages of each of the EU Member States into which each sub-
fund has been notified for marketing under the Directive 2009/65/EC (the “UCITS Directive”). Please refer to the Prospectus and the KIID before 
making any final investment decisions. 
A summary of investor rights is available in English from www.am.miraeasset.eu/investor-rights-summary. 
The sub-funds of the Company are currently notified for marketing into a number of EU Member States under the UCITS Directive. FundRock 
Management Company can terminate such notifications for any share class and/or sub-fund of the Company at any time using the process 
contained in Article 93a of the UCITS Directive.  
Hong Kong: It is intended is for Hong Kong investors. Before making any investment decision to invest in the Fund, Investors should read the 
Fund’s Prospectus and the information for Hong Kong investors (of applicable) of the Fund for details and the risk factors. The individual and 
Mirae Asset Global Investments (Hong Kong) Limited may hold the individual securities mentioned. This document is issued by Mirae Asset 
Global Investments (HK) Limited and has not been reviewed by the Securities and Futures Commission. 
Singapore: It is not intended for general public distribution. The investment is designed for Institutional investors and/or Accredited Investors 
as defined under the Securities and Futures Act of Singapore. This document is issued by Mirae Asset Global Investments (HK) Limited and has 
not been reviewed by the Monetary Authority of Singapore. Please consult with your professional adviser for further information on the 
availability of products and services within your jurisdiction.   
Australia: The information contained in this document is provided by Mirae Asset Global Investments (HK) Limited (“MAGIHK”), which is 
exempted from the requirement to hold an Australian financial services license under the Corporations Act 2001 (Cth) (Corporations Act) 
pursuant to ASIC Class Order 03/1103 (Class Order) in respect of the financial services it provides to wholesale clients (as defined in the 
Corporations Act) in Australia. MAGIHK is regulated by the Securities and Futures Commission of Hong Kong under Hong Kong laws, which 
differ from Australian laws. Pursuant to the Class Order, this document and any information regarding MAGIHK and its products is strictly 
provided to and intended for Australian wholesale clients only. The contents of this document is prepared by Mirae Asset Global Investments 
(HK) Limited and has not been reviewed by the Australian Investments & Securities Commission. 
Swiss investors: This document is intended for Professional Investors only. This is an advertising document. The Swiss Representative is 1741 
Fund Solutions AG, Burggraben 16, CH-9000 St. Gallen. The Swiss Paying Agent is Tellco AG, Bahnhofstrasse 4, CH-6431 Schwyz. The Prospectus 
and the Supplements of the Funds, the KIIDs, the Memorandum and Articles of Association as well as the annual and interim reports of the 
Company are available free of charge from the Swiss Representative. 
UK investors: This document is intended for Professional Investors only. The Company is a Luxembourg registered UCITS, recognised in the UK 
under section 264 of the Financial Services and Markets Act 2000. Compensation from the UK Financial Services Compensation Scheme will not 
be available in respect of the Fund. The taxation position affecting UK investors is outlined in the Prospectus. This document has been approved 
for issue in the United Kingdom by Mirae Asset Global Investments (UK) Ltd, a company incorporated in England & Wales with registered 
number 06044802, and having its registered office at 4th Floor, 4-6 Royal Exchange Buildings, London EC3V 3NL, United Kingdom. Mirae Asset 
Global Investments (UK) Ltd. is authorised and regulated by the Financial Conduct Authority with firm reference number 467535. 
Copyright 2022. All rights reserved. No part of this document may be reproduced in any form, or referred to in any other publication, without 
express written permission of Mirae Asset Global Investments (Hong Kong) Limited.  
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