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Eradicating  Forced 
Labor from Solar 
Supply Chains

Forced labor contaminates solar supply chains. 
This report examines the scale of the crisis  
and what companies can do to fix it. 
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This communication is provided for informational purposes only and is consistent with views 
of Eventide Asset Management, LLC (“Eventide”), an investment adviser. The information 
contained in this report is obtained from third-party sources and is believed to be accurate 
and complete. This is not a recommendation to buy or sell any specific security.
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Could Your Company Have 
Forced Labor Hidden in its 
Supply Chains?

INTRODUCTION

Forced labor touches many steps of the solar 
supply chain.1,2 Without intentional supplier 
sourcing, solar power developers are likely 
exposed to forced labor in their supply chains. 
The link between forced labor and solar 
begins in the Xinjiang region of China, home 
to 12 million Uyghurs. 
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���↑ Above: Workers manually crush silicon in Jingang 
Circular Economy Industrial Park, Ili Prefecture, 
Xinjiang. Source:  Kokodala News via Weixin. 
Below: Suntech International Clean Energy Ltd.  
representatives visit transferred laborers at the East 
Hope Zhundong facility. Source: Weixin.

Disguised with terms such as “surplus labor”, “labor transfer”, and 
“poverty alleviation”, Chinese government documents and news re-
ports reveal an industrial-sized forced labor program.3 Under current 
conditions, the Uyghur people and other minority groups are denied 
the right to free choice of employment as stated in Article 23 of the 
U.N. Declaration of Human Rights.4

Forced Labor is part of a larger network of oppression against 
ethnic and religious minorities in Xinjiang (see page 4). Atrocities are 
directed by the Chinese Communist Party and through the Xinjiang 
Production and Construction Corps (XPCC), a paramilitary organi-
zation that dominates the region.5

“Labour transfers are deployed within  an  environment  of 
unprecedented  coercion, undergirded by the constant 
threat of  re-education  and  internment.”6

IN BROAD DAYLIGHT REPORT
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1    �Raw  
Materials

2    Polysilicon

3    Ingots

4    Wafers

5    Cells

6    Modules

Forced labor enters the solar supply chain in the first step: mining 
quartz and making metallurgical silicon. Xinjiang accounts for about 
33.4% of the world’s metallurgical silicon production.8 Of the ten 
major metallurgical silicon producers in the region, seven directly 
use forced labor. The three remaining producers are suspected of 
employing forced labor and are direct beneficiaries of the XPCC.9

Three of the big four polysilicon makers in Xinjiang 
- GCL-Poly, TBEA/Xinte, and East Hope Group - 
directly use forced labor and have forced labor in 
their supply chains. The fourth, Daqo New Energy 
Corp, has forced labor in its supply chain and 
directly benefits from the XPCC.11 Collectively, they 
will be responsible for about 48% of the world’s 
polysilicon production in 2021.12

Since these four companies supply polysilicon 
to up to 97% of the ingot, wafer, cell, and module 
manufacturers, those manufacturers also have 
forced labor in their supply chains. To make 
matters worse, in the ingot making process, man-
ufacturers likely mix polysilicon from a variety of 
sources, tainting every panel downstream.13

of raw materials come 
from China (2020)767%

Polysilicon is melted and shaped into ingots, which are in turn sliced 
into wafers and then used to construct photovoltaic cells.15 

Module makers linked to forced labor include JinkoSolar, JA Solar, 
Trina Solar, LONGi, Canadian Solar, and Hanwha Q-Cells.16 

JinkoSolar is unique in that it directly employs forced labor at its 
factory in Kunas County, Xinjiang. This factory is also co-located 
with a high security prison and an internment camp (see page 8).17

of polysilicon comes 
from China (2021)1082%

of wafers come from 
China (2020)1497%

Since forced labor enters the supply chain early on, up to 97% of all 
polysilicon-based solar panels are contaminated by forced labor.

Image credits: raw materials: Zhundong Economic and Technological  Development Zone promotional video (still); 
polysilicon:  Daqo New Energy; ingots:  Peter Soboley via 123rf; wafers: DS New Energy; cells: U.S. Department of Energy; 
modules:  DSM Functional Coatings (PR001) via  Flickr. Image layout credits: Southpaw Creative
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Several countries and organizations have called the atrocities in Xinjiang 
a genocide.18, 19, 20 What started with incarceration of Uyghurs suspected of ties 
to terrorism has grown into mass imprisonment of at least one million Uyghurs 
detained for reasons as simple as praying.21 Survivors of these camps report torture, 
rape, and forced sterilization, among other atrocities.22  

← �Industry and 
internment camps 
are co-located.23 

↓ �Surveillance cameras are everywhere—in streets, 
doorways, shops, mosques.26 

↓ ����Before and after imagery of the Jafari Sadiq 
shrine, an example of one of thousands of 
religious sites that have been destroyed.24

“It’s not immediate, shocking, mass-killing 
on the spot type of genocide, but it’s slow, 
painful, creeping genocide.” —Joanne S. 
Finley, PhD, Newcastle University, UK25 

O P E N - A I R  P R I S O N

Outside the camps, Xinjiang has become an open-air 
prison. Surveillance cameras use artificial intelligence 
to send real-time alerts when a Uyghur person leaves 
their neighborhood.27 Uyghur families are assigned 
Han Chinese “relatives,” who live in their houses to 
monitor them for suspicious behavior like praying 
or abstaining from alcohol.28 Ancient cemeteries, 
mosques, and shrines have been demolished.29 Chil-
dren are taken from their parents and sent to massive 
state-run orphanages.30 The UN is also investigating 
allegations of organ harvesting.31 

F O R C E D  L A B O R ’ S  C O N N E C T I O N  T O  U Y G H U R  O P P R E S S I O N

Source: In Broad Daylight Report, Sheffield Hallam University Source: The New York Times

Source: The New York Times
Source: The Associated Press 32
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F O R C E D  L A B O R

Forced labor in Xinjiang is directly connected to the above-
mentioned atrocities. The government transfers Uyghurs en 
masse from internment camps to factories across China.33 
Many factories are intentionally built next to detention 
camps, as seen in the map to the right.34 Furthermore, after 
release, some former detainees are given labor assignments 
and told if they don’t sign the contract, “[they will] be sent 
back to the camp.”35

The government pays companies to receive these workers 
and offers various incentives, such as free electricity and tax 
benefits.36 Chinese authorities conceal these programs using 
terms like “poverty alleviation,” “surplus labor,” or “vocational 
training.”37 But, in reality, on the work site, workers face 
constant surveillance, long hours, mandatory indoctrination, 
and the threat of further detention.38

O P P R E S S I O N  O F  W O M E N

Some of the worst atrocities in Xinjiang have been committed 
against women. “Uyghurs and Kazakhs were brought in hooded 
and shackled. The women spoke of beatings, inedible food, beds 
stained with urine … and blood. Sabit met two women who had 
bruises on their wrists and ankles — marks, they told her, from 
shackles that were never removed.”41  

“Women were removed from the cells ‘every night’ and 
raped by one or more masked Chinese men. She said she was 
tortured and later gang-raped on three occasions, each time 
by two or three men.”42 

Chinese Han men have been sent to stay with Uyghur women 
and sleep in their beds while their husbands are in the camps.43

Source: Bloomberg, April 2021

Source: The Times

→ �Shrouded in secrecy, at least one million ethnic Uyghurs in China 
are being held in what resembles a massive internment camp.39

↓ �Detainees in a Xinjiang Re-education Camp listening to  
“de-radicalization” talks.40

 

Source: In Broad Daylight Report, Sheffield Hallam University Source: YeniSafak, original source unknown
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WHAT COMPANIES AND REGULATORS ARE DOING TODAY

Many companies in the solar industry have examined their supply chains and 
have signed on to the Solar Energy Industries Association’s Forced Labor Pre-
vention Pledge. This pledge supports a traceability protocol that tracks raw ma-
terials and polysilicon.44 The American Clean Power Association also supports 
this traceability protocol.45

Creating a traceability protocol is an important first step to complying with 
the U.S.’s Withhold Release Order (WRO): this WRO permits the United States 
Customs and Border Protection to detain or confiscate solar panels that contain 
Hoshine products at the U.S. border.46 Section 307 of the Tariff Act of 1930  (19 
U.S.C. § 1307) prohibits the importation of “merchandise mined, produced or 
manufactured, wholly or in part, in any foreign country by forced or indentured 
labor …. Such merchandise is subject to exclusion and/or seizure and may lead to 
criminal investigation of the importer(s).” 47 

On July 14, 2021, the U.S. Senate passed the Uyghur Forced Labor Preven-
tion Act, which bans the importation of products from Xinjiang unless im-
porters can demonstrate that no forced labor was used in the production of the 
goods. Though the timing on its passage is unclear, the bill is expected to become 
law.48 It is prudent for solar developers to get ahead of this policy and urgently 
prepare their supply chains for the years to come. 

We propose a phased approach that focuses first 
on the worst offenders — companies directly 
employing forced labor.

We recommend three phases, each occurring over 
a six-month period to allow time for supply chains 
to respond and increase capacity.

Renewable Energy Buyers 
Can Make a Difference

WAFER /  
MODULE MAKER

↑ �When ingots and wafers are made, 
polysilicon from many sources is mixed 
together. If one polysilicon company 
is exposed to forced labor, all of the 
products are contaminated.

Polysilicon 1 Polysilicon 2 GCL - Poly

M I X E D
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THE PROBLEM OF BIFURCATION

At Eventide, we support the implementation of traceability as a 
first step. However, traceability may create a problematic bifur-
cated supply chain that falls well short of an ethical solar supply 
chain with fair labor practices and justice for the Uyghur people. 

In a bifurcation scenario, one company can support two sep-
arate supply chains, one with forced labor to serve markets less 
concerned by these practices and another without forced labor 
to serve the U.S. and E.U. markets. Implementing traceability 
alone allows the company to continue to benefit from and rely 
on exploitation through forced labor without losing important 
business due to unethical practices. Suppliers could expand their 
use of forced labor in Xinjiang or in other parts of China, while 
passing through product in a separate supply chain that meets the 
traceability protocol.

Sourcing from companies that do not use forced labor — di-
rectly or in their supply chains — for any of their products is the 
long-term solution. Otherwise, companies are participating in the 
cumulative destruction of the Uyghur people through the insid-
ious nets of forced labor, family separation, and forced steriliza-
tion, among other atrocities. 

“In the Uyghur region,
companies create green 
energy...but sacrifice 
humane labour conditions 
in the bargain.”

IN BROAD DAYLIGHT REPORT

↓ �The issue:  In a bifurcation scenario, even with traceability, one company can support two separate supply chains, using forced 
labor to serve markets less concerned by these practices and avoiding forced labor to serve the U.S. and E.U. markets. 

Supply chain for  
United States / 

Europe 

Supply chain 
for other 
markets

Sourcing from 
companies that do 
not use forced labor — 
directly or in their supply 
chains— for any of their 
products is the long-
term solution. 

SOLAR MODULE  
MANUFACTURER

NO 
FORCED 
LABOR

FORCED 
LABOR
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A Phased Approach to 
Eradicating Forced Labor

OV E RV I E W 

Solar developers stop sourcing from module 
makers that directly employ forced labor. 

To get off the banned list, JinkoSolar would need 
to prove they are no longer employing forced labor 
in their Xinjiang facility.49 During this phase, mod-
ule makers can begin to procure polysilicon from 
companies that do not directly use forced labor 
or do not have forced labor in their supply chains. 
These polysilicon companies include Tongwei, Asia 
Silicon, OCI, and Wacker Chemie.50 These suppli-
ers could be temporary sources until they either 
take remedial actions or are ultimately phased out 
in Phase Three. However, some of these com-
panies may still be sourcing raw materials from 
Hoshine and therefore may still be subject to the 
U.S.’s WRO. Of note, Hemlock Semiconductor is 
a polysilicon producer that has no known existing 
connection to forced labor.51 

OV E RV I E W 

Solar developers stop sourcing from module makers that 
source from polysilicon providers that directly employ 
forced labor. 

Any module maker that procures polysilicon from a compa-
ny that directly employs forced labor is banned at the end of 
this phase. If a module maker does not shift their polysilicon 
supply, then solar development companies can continue 
to source modules from Phase Three module makers (see 
below), allowing their business operations to continue. These 
solar module companies include Risen Solar, who appears to 
only have forced labor exposure in the raw materials step.52 
Product could also be procured from First Solar, a U.S.-based 
company that has no known connection to forced labor.53

P H AS E  O N E :  0 - 6  M O N T H S P H AS E  T WO :  6 -1 2  M O N T H S

MODULE MAKER 
JinkoSolar Holdings ENGAGE OR BAN*

I N  R E D : 
Module makers directly employing forced labor

MODULE MAKER 
LONGi Green Energy 
Trina Solar Energy 
JA Solar Holdings
Tianjin Zhonghuan Semiconductor 
Qinghai Gaojing Solar Energy 
Canadian Solar 
Astronergy/Chint Solar
Hanwha Q CELLS
BYD

POLYSILICON 
GCL-Poly
TBEA/Xinte
East Hope Group

ENGAGE  
OR  
BAN

ENGAGE  
OR  
BAN

I N  R E D : 
Polysilicon providers directly employing forced labor;
module makers sourcing from those polysilicon providers.

*�To engage means to discuss taking remedial actions.  
To ban means to stop purchasing product from a company. 
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OV E RV I E W 

Solar developers stop sourcing from either module makers or polysilicon companies that 
have exposure to raw material providers who directly use forced labor or are implicated in 
such practices.

Module makers that only have forced labor in their raw material supply chains are banned at the end 
of this phase. Raw material providers often work with the XPCC, which executes much of the human 
rights abuses against people in Xinjiang.54 Solar raw material suppliers are heavily exposed to the 
XPCC; many are in XPCC-controlled industrial parks, obtain services from the XPCC, or are directly 
subsidized by the XPCC.55

In this step, raw material procurement must be completely removed from companies that operate 
in the region unless the raw material supply from Xinjiang itself becomes free of forced labor. Compa-
nies in this step will have had ample time to act. 

P H AS E  T H R E E :  1 2 -1 8  M O N T H S 

MODULE MAKER 
Risen Solar 
Wuxi Suntech Power 
Tongwei Solar (Cells only)
Maxeon
Jolywood

POLYSILICON 
Daqo New Energy Corp
Risen Solar 
Asia Silicon
OCI
Tongwei Solar
Wacker Chemie

RAW MATERIALS 
Xinjiang Hoshine Silicon Industry / Hesheng 
Xinjiang Sokesi New Material 
Changji Jisheng New Building Materials 
Xinjiang China Silicon Technology / Xinjiang Zhonggui
Xinjiang Jingweike New Energy Development
Xinjiang Jingxin Silicon Industry 
Xinjiang Yusi Technology / Yu Silicon 
Xinjiang Jiagesen New Energy Materials 
Xinjiang Guopeng Technology 
Xinjiang Xintao Silicon Industry 
Beijing Dadi Zelin Silicon Industry 

ENGAGE  
OR  
BAN

ENGAGE  
OR  
BAN

ENGAGE  
OR  
BAN

I N  R E D : 
Raw material suppliers who use forced labor or are implicated in such practices.  
Companies with exposure to forced labor through raw materials providers.
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Disclosures

The information contained in this report is obtained from third-party sources and is believed to be accurate and complete as of September 2021. This 
situation is rapidly evolving and circumstances may materially change in the future from what has been presented. Eventide is not legally liable for any 
inaccuracies, misrepresentations, or misstatements in the report as of its publishing date or in the future. 

This communication is provided for informational purposes only and is consistent with the views of Eventide Asset Management, LLC (“Eventide”), an 
investment adviser. There is no guarantee that any investment strategy will achieve its objectives, generate profits, or avoid losses. Eventide’s values-
based approach to investing may not produce desired results and could result in underperformance compared with other investments. Eventide uses its 
trademark—“Investing that makes the world rejoice®”—in a figurative manner to help explain its focus on serving investors by helping to improve the world. 
Any reference to Eventide’s Business 360® approach is provided for illustrative purposes only and indicates a general framework of guiding principles that 
inform Eventide’s overall research process. Investing involves risk including the possible loss of principal. Past performance does not guarantee future results.

At Eventide

Eventide is not invested in the companies listed in this report that directly use forced labor or are implicated in such practices. Eventide believes that 
companies can successfully take remedial actions on this issue. We believe that a supply chain with labor integrity is a driver of long-term business success. 
We are interested in being a part of the solution in the solar supply chain. We want to invest in solar supply chain companies that are making solar panels 
with no forced labor from start to finish. We also want to invest in solar power developers who are only doing business with companies free of forced labor.
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