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China's next environmental challenge
is hard to see

The slow, harmful effects of unregulated chemicals
are a growing risk to public health

Ma Tianjie, Feng Hao

T

T

China has quickly become the world's largest manufacturer of chemicals — but neither regulators nor the public know
much about the tens of thousands of different substances being transported and used around the country.

(Image: Yan Cong/Greenpeace)

Public health campaigns have been telling people
for years to apply a generous layer of sunscreen
when they go to the beach, and to make sure they're
fully protected before getting into the water. But
recent research from Hong Kong Baptist University
finds that sunscreens are having a shocking effect
under the surface by causing deformities in fish em-
bryos.

Few people have heard of chemicals commonly
used in sunscreens, such as benzophenone-3 (BP-
3), ethylhexyl methoxycinnamate (EHMC) and oc-
tocrylene (OC). When they are applied to the skin
they block ultraviolet radiation, but in the water they
also cause abnormalities in the young of zebrafish,
and accumulate in the food chain where they can
ultimately reach the human body.

The authors of the paper, which was published in the
journal Environmental Science & Technology,
have called for regulations to cover the use of such
chemicals in personal care products.

Pollutants concealed in everyday products aren't as
noticeable as smog or foul-smelling waterways, and
the damage they cause isn't immediately visible. But
China is already the world's largest manufacturer
of chemicals and neither regulators nor the public
know much about the tens of thousands of different
substances being transported and used around the
country.
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Meanwhile, the use of the chemicals is causing a
rise in environmental health issues. Experts say that
systems designed to deal with visible pollution and
accidental releases aren't well-suited for managing
hidden pollution, and urgent changes are needed to
address this.

Normal zebrafish

embryos

Abnormal zebrafish embryos, from Li, Adela Jing, et al.
"Joint Effects of Multiple UV Filters on Zebrafish Embryo
Development" Environmental Science & Technology
52.16 (2018)

In recent years, China has strengthened its system of
environmental management and seen some impres-
sive results. PM2.5 levels in Beijing in 2017 were 35%
lower than in 2013 following a three-year action plan
that was initially regarded as next to impossible. The
2015 Environmental Protection Law and the Party
leadership's focus on "ecological civilisation" have
also empowered regulators to impose heavy fines
on polluting firms and even shut down factories and
jail offenders.

Visible pollution is being brought under control, but
hidden pollution is still mostly unregulated.

There are about 45,000 chemicals known to be in cir-
culation on the Chinese market (the actual number
may be much larger), but fewer than 3,000 are reg-
ulated. These include substances that present clear
risks because they are explosive, flammable or high-
ly toxic. However, Greenpeace has calculated that
about half of the 45,000 chemicals could cause long-
term harm to the environment or human health.

"China's management of chemicals focuses on
those which are dangerous and present definite and
immediate risks," explained Wang Yan, toxics cam-
paigner at Greenpeace." Management of chemicals

which have slower harmful effects on health and the
environment is weaker, particularly when it comes to
transportation, processing and use, and release into
the environment."

Wang added that China's emphasis is on workplace
safety and the prevention of accidents, with less
thought given to people's health and protection of
the environment. For example, the BP-3 found in
sunscreen was identified as a potential endocrine
disruptor as early as 2012. Its use in cosmetic prod-
ucts is restricted by EU regulation. But BP-3, like
many other similar chemicals, is not regulated in
China.

Liu Jianguo, associate professor at Peking Univer-
sity's College of Environmental Sciences and Engi-
neering, has written that dangerous and polluting
production methods and use of chemicals have
shifted from developed to developing nations, such
as China, where technology and regulations are less
developed.

Experts say that systems designed
to deal with visible pollution and
accidental releases aren't well-
suited for managing hidden
pollution, and urgent changes are
needed to address this.”
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The aftermath of the 2015 chemical warehouse explosion in Tianjin. Management of chemicals in China has long
focused on preventing incidents like this, with less attention paid to protection of public health and the environment.

(Image: Wu Hao/Greenpeace)

Regulatory blind spots

Experts interviewed by chinadialogue said that Chi-
na faces a growing challenge to manage chemical
risks in an environmentally safe way and that current
measures are inadequate. One problem is that en-
vironmental regulators are focused on more visible
issues, such as smog and water pollution, and give
little priority to hidden risks.

Ma Jun, director of the Institute for Public and En-
vironmental Affairs, added that "environmental law
enforcement agencies are facing multiple challenges
with limited resources”.

China has no national law on the management of
chemicals. The highest-level relevant rules are the
Regulations on the Safety Administration of
Dangerous Chemicals, revised in 2011 by the State
Administration of Work Safety (now the Ministry
of Emergency Management). These regulate about
3,000 substances, which are included on a register
of dangerous chemicals. The regulations were devel-

10

oped from a 1987 set which had been in place for 20
years and covered mainly explosive, flammable and
highly toxic substances.

The 2011 revision added "harmful to the environ-
ment" to the definition of dangerous chemicals,
which allowed the regulation of chemicals for envi-
ronmental reasons. The Ministry of Environmental
Protection then published a trial method for regis-
tering chemicals hazardous to the environment in
2012, including those representing persistent and
bioaccumulative risks. It included extra regulations
for 84 environmentally-harmful substances and re-
quired firms manufacturing and using the chemicals
to register and submit annual reports of releases and
transfers.

Unfortunately, these departmental regulations were
not enforced properly, and in 2016 they were an-
nulled - a rare surrender for China's environmental
regulators. Industry media outlet REACH24h said at
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the time that "the Ministry of Environmental Protec-
tion held a number of seminars and training sessions
to encourage implementation, but with industry
resistance and a lack of supporting documents, the
regulations could not be maintained".

Wang Yan said that "environmental management of
chemicals is marginalised, both within the environ-
mental regulatory system and that for chemicals”.

A worsening health crisis

With effective regulation still not in place, environ-
mental health issues are becoming more apparent. A
report from the China National Cancer Centre, Chi-
na's Cancer Burden, published this year, shows that
the most common cancer among women is breast
cancer; incidences between 2000 and 2013 grew by
3.5% annually — the highest rate of growth globally.
Rates in cities such as Beijing, Shanghai and Guang-
zhou are approaching those in the developed world.

In the most recent evaluation of endocrine-disrupt-
ing chemicals from the World Health Organisation
and UN Environment Programme, a worldwide in-
crease in incidence of some diseases is attributed
partially to "unidentified environmental factors".
These include cancers of the endocrine system, such
as breast and testicular cancer, reproductive diseases
and infertility. The report also noted that "chemicals
to which all humans in industrialized areas are ex-
posed have been shown to interfere with hormone
synthesis, action or metabolism".

A different regulatory approach

China's environmental regulators have wanted to
bring chemicals under their jurisdiction for a long
time. The first attempt to establish an actively main-
tained list of chemicals, including those representing
persistent and bioaccumulative risks, and require
those manufacturing and using the chemicals to
register and submit annual reports of releases and
transfers, resulted in failure. However, it was regard-
ed as an embryonic form of a pollutant release and
transfer registry, a key part of any system for manag-
ing environmentally-harmful chemicals and encour-
aging firms to use less or opt for alternatives. The
US Toxic Release Inventory and the EU's Pollutant
Release and Transfer Register (PRTR) both improved
the management of toxic and harmful chemicals in
those jurisdictions.

11

According to Ma Jun, "International experience
shows that a PRTR system allows the media, en-
vironmental groups and the public to use openly
available information to pressure firms into cutting
emissions, and can give the government a more
comprehensive and accurate grasp of how firms are
releasing and transferring harmful chemicals".

After the above mentioned regulation was aban-
doned, policy-makers lowered their ambition and no
longer aimed to create a complete regulatory sys-
tem all at once. A source close to policy-makers said
that "merging regulation of chemicals with govern-
ance of water, soil and air is a more realistic direction
at the moment".

In 2017 the then Ministry of Environmental Pro-
tection published an initial list of chemicals to be
prioritised for regulation that included 22 persistent
organic pollutants and endocrine-disrupting chem-
icals. The change resulted from powers granted by
a State Council action plan on water pollution, and
required licenses to release the substances in waste
water, limits on their use in products, and encour-
agement to switch to alternatives.

In June the Communist Party Central Committee
clarified the direction on soil pollution, saying that
the risks associated with harmful chemicals in the
environment should be assessed, with strict restric-
tions on the manufacture, use and import of high-
risk chemicals, which should be gradually eliminated
and replaced. This new authority will be a further
boost to management of environmentally-harmful
chemicals.

But industry insiders say that dividing management
across air, water and soil is only a short term meas-
ure. "This will make both regulation and public over-
sight more difficult," said Ma Jun.

The creation in March of a Ministry of Ecology and
Environment from the old Ministry of Environmental
Protection is cause for optimism though. According
to leaked reports, the ministry is actively working on
a new set of regulations based on the principles of
"risk prevention and control at the source". They will
classify harms, assess risks and manage chemicals by
banning, restricting or controlling their use.
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China's chemical challenges

A national regulatory system for all substances on the market
is needed to protect human health and the environment

Liu Jianguo

The manufacture, trade and use of chemicals in China has expanded rapidly, but regulation lags behind.

(Image: Qiu Bo/Greenpeace)

When Rachel Carson published Silent Spring in
1962 its warnings of the damage that pesticide DDT
was causing to people's health and the environment
shocked the United States and Western society. The
book led to the realisation that any pesticide could
cause unseen harm, and was a major force behind
the creation of the environmental movement in Eu-
rope and the US.

But it was another forty years before the start of
international efforts to control potentially harmful
chemicals. Countries agreed to control and elimi-
nate persistent organic pollutants (POPs) when they
signed the Stockholm Convention in 2001. DDT and
other pesticides were among the first chemicals sub-
ject to those controls.
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This is also when China started to take chemical risks
seriously by undertaking research and putting in
place regulation aimed at complying with the con-
vention.

The manufacture, trade and use of chemicals in
China has expanded rapidly, but regulation lags be-
hind. Chemicals management is becoming part of
the country's environmental protection efforts, but
China is just getting started whereas international
mechanisms are well-developed. China should pri-
oritise regulatory improvements as it improves envi-
ronmental protections and works toward sustainable
development.
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Unseen risks

China has focused on regulating hazardous chem-
icals — those that might explode or ignite, or which
are highly toxic. But many commonly used chemi-
cals are not obviously toxic or hazardous — yet can,
at very low concentrations, present a chronic risk to
health and the environment, affecting the endocrine
system, reproductive health, or the nervous system.

These other chemicals can be referred to as hidden
hazards. For example, brominated flame retard-
ants are widely used to reduce the flammability of
electrical goods and building materials. Short chain
chlorinated paraffins (SCCPs) and phthalates make
plastic products softer. Per- and polyfluoroalkyl sub-
stances (PFASs) make fabrics water-repellent. And
various surfactants, preservatives and whiteners are
added to cosmetic products.

A huge range of chemicals that were regarded as
safe and used in everyday products have been
found to cause lasting harm to the environment and
human health. Over 100,000 chemicals are current-
ly manufactured and used globally but it is unclear
how many of these may be dangerous.

The European Union defines chemicals which are
"persistent, bioaccumulative and toxic" (PBTs), "car-
cinogenic, mutagenic, or toxic for reproduction”
(CMR), and "endocrine-disrupting" (EDCs) as "Sub-
stances of Very High Concern", or SVHCs. Regulators
and researchers are concerned about these chemi-
cals, and there is general agreement on this interna-
tionally.

China's growing share
of the chemicals market

The manufacture of chemicals is rapidly shifting to
China and developing countries from developed
ones. Between 2000 and 2010 global chemical out-
put doubled. Most growth was in emerging econo-
mies, and half was in China. According to the Minis-
try of Industry and Information Technology, China is
already the world's largest manufacturer of chemi-
cals.

In the past ten years developed nations have been
eliminating harmful substances such as SVHCs and
replacing them with alternatives that are high-tech,
safe and environmentally-friendly. Meanwhile, the
manufacture of dangerous chemicals has been shift-
ing to developing nations where technology and
regulation lags behind.
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For example, perfluorooctanesulfonic acid (PFOS)
and perfluorooctanoic acid (PFOA) are fluorocarbons
that were developed in the West but which were re-
cently phased out or restricted. In China their manu-
facture and use is growing.

This is a risk to human health and the environment.
Recent environmental monitoring shows steadily in-
creasing levels of SVHCs such as PFOS and PFOA in
people's bodies and the environment.

China will be key to global regulation of harmful
chemicals such as SVHCs as the chemical industry
grows and shifts there. As the largest producer, user
and releaser of these substances, China will also suf-
fer the most harm.

A huge range of chemicals that
were regarded as safe and used

in everyday products have been
found to cause lasting harm to the
environment and human health. ”



FENFRIAREENISSTE

Legislative and regulatory failings

The global regulation of chemicals has long-since
shifted from obvious hazards to hidden risks to
public health and the environment. But legislation
and regulation in China have been more concerned
with industrial and worker safety. The highest-level
rules on chemical safety focus on preventing and
responding to major incidents involving about 3,000
explosive, flammable or toxic substances. But there
are tens — or perhaps hundreds — of thousands of
substances on the market in China, including haz-
ardous chemicals such as SVHCs. There is a lack of
basic data on usage and production, and assessment
of safety, environmental and health risks.

Without a comprehensive system to regulate sub-
stances based on shared hazardous properties, or
risk categories, China can only research and tackle
POPs and other categories of SVHCs individually.
This requires huge amounts of basic research and
administration, and is inefficient because the num-
ber of SVHCs is increasing rapidly. Overall, China's
regulation of chemicals has not kept up with inter-
national trends.

Inadequate technical
and regulatory capability

The restriction and elimination of some SVHCs in
developed nations follows years of social and eco-
nomic development combined with research and
production of alternatives. Developing nations usu-
ally lack the capabilities to research alternatives,
leaving them no choice but to import technology
at great cost to meet international obligations. This
also affects their economic competitiveness.

China also lacks the regulatory capacity to effectively
manage the risks of SVHCs. Developed nations start-
ed assessing and managing the risks of chemicals in
the 1990s and have accumulated substantial knowl-
edge, data and regulatory expertise along the way.
China's system lacks basic data, specialist bodies and
the personnel necessary to implement effective risk
management of the substances in use.

Chemical risk management is based on scientific
assessment of risks but in China understanding of
these is limited. Unlike in developed nations, China's
basic research in this area only started in the early
2000s when it signed up to the Stockholm Conven-
tion. It has progressed rapidly in recent years but the
long-standing focus on industrial safety means that
while China has a solid grasp on the risks associated
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with fewer than 3,000 hazardous chemicals, there is
no understanding of the risks of the vast majority of
the 46,000 chemicals in the government's inventory
of chemicals in circulation.

Effective risk management also requires full policy
analysis and public participation. Socio-economic
analysis (SEA) can help avoid decisions that cause
excessive harm to the economy, the environment
and public health by weighing the costs and benefits
of particular substances. The analysis tool can guide
rational and scientific policy choices that match the
country's circumstances and capabilities.

This process is particularly important for China, a
developing nation and major chemicals manufac-
turer. But China lacks research into SEA cost/benefit
frameworks for chemical risk management, which
makes good policy-making harder. There are also no
safeguards to ensure public participation.

Improving China's chemical regulation

In 2002 the World Summit of Sustainable Develop-
ment (WSSD) set the goal of "aiming to achieve, by
2020, that chemicals are used and produced in ways
that lead to the minimization of significant adverse
effects on human health and the environment." To
this end a policy framework was established, the
Strategic Approach to International Chemicals Man-
agement (SAICM), which included a number of glob-
al action plans. In September 2015 the WSSD restat-
ed that 2020 goal in its 2030 Agenda for Sustainable
Development, with a goal to "significantly reduce
their release to air, water and soil in order to mini-
mize their adverse impacts on human health and the
environment." This approaches the EU's non-toxic
environment strategy. Clearly, regulation of chem-
icals is key for each nation to achieve its 2030 sus-
tainable development targets.

Chemicals regulation in China has been given new
impetus by the government's commitment to an
ecological civilisation. The 13th Five Year Plan for
Ecological and Environmental Protection explicit-
ly calls for environmental quality to guide political
thought. In practice, this means better controls of
heavy metals, hazardous waste and toxic and harm-
ful chemicals.

In 2017 China's environmental ministry published its
first list prioritising chemicals to be controlled, and
a recent ministerial shake-up created a new depart-
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ment to manage solid waste and chemicals. This is a
sign that China's government is aligning itself with
international trends and reducing the environmental
harm caused by chemicals.

China's international influence is on the rise and the
country is improving its stewardship of the environ-
ment. But there is an urgent need for a national reg-
ulatory system for all chemicals in commercial use
that focuses on environmental and human health
protection; that prioritises SVHCs; that includes risk
assessment and management action plans; and that
demands changes to industry so that it is more sus-
tainable and environmentally-friendly, with stronger
public governance.

As a major producer and user of chemicals, China
has actively engaged with the Stockholm Convention
and the SAICM, and should play an important role in
building and operating the post-2020 international
chemicals regulation regime.
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Liu Jianguo is an associate professor at
Peking University's College of Environmental
Sciences and Engineering, editor of the
National Profile of Chemicals Management
in China; leading expert with China's SAICM
Quick Start Program (QSP); a member of
the Ministry of Ecology and Environment's
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Control of Chemical Environmental Risk
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Fashion detox: China's textile industry
under pressure to clean up

Leading brands are trying to remove toxic chemicals
from their supply chains but they can't do it alone

Wu Yixiu

A textiles factory discharge pipe in China (Image: Lu Guang/Greenpeace)

The 21st century has been good to the textile in-
dustry. Global clothing production doubled between
2000 and 2017 to surpass 100 billion items annually
for the first time in 2014 - that's equivalent to 14
new items for every person on the planet. Leading
brands such as Zara, H&M, Nike and Adidas have
expanded their supply chains to keep up with de-
mand.

China is the world's largest producer and exporter
of textiles and clothing, but while "Made in China"
products are sold around the world, the pollution
from their manufacture doesn't leave the country.
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The call to clean up

Textile manufacturing uses enormous quantities
of potentially harmful chemicals. Large amounts
of dyes, additives and stabilisers are used to treat
textiles, which then enter the environment through
wastewater. According to the Chinese Textile Indus-
try Association, 25% of global chemical output is
used in the textile industry. The United Nations En-
vironment Programme's Global Chemicals Outlook
report points out that 42% of that usage is in China.

In 2011 Greenpeace published Dirty Laundry, a re-
port that called on consumers worldwide to demand
change in the fashion industry. It showed wastewa-
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ter in textile industry zones in Guangdong and Zhe-
jiang contained chemicals that cause cancer or are
harmful to reproduction. Supply chain investigations
linked the products from those factories with global
brands, including Adidas, Nike, H&M and Zara.

Just several months later a number of Chinese
non-governmental organisations, including the Insti-
tute for Environmental and Public Affairs and Friends
of Nature, published a report on fashion's polluting
practices, again taking aim at global mega-brands
and warning of "severe breaches of regulation in
their Chinese supply chains, with a grave impact on
China's water environment".

Leading brands, including fast fashion companies
Inditex (Zara's owner) and H&M, along with Puma,
Nike and Adidas, committed to ending the release
of harmful substances from their supply chains by
2020. A Zero Discharge of Hazardous Chemicals
Foundation (ZDHC) was set up to encourage and
guide change in the sector.

The key elements of that commitment include man-
agement of chemicals used in the supply chain, in-
formation transparency (wastewater data monitoring
and supplier lists) and the replacement of harmful
chemicals with alternatives.

Seven years have passed and the 2020 target is
nearing, so what progress has been made?

Reforming the industry

Before the Greenpeace report, the textile industry
was focused on product quality and chemicals in end
products, said Hu Kehua, head of sustainable devel-
opment at the China National Textile and Apparel
Council. "The use of chemicals in the manufacturing
process wasn't of much concern so the report shook
the industry, but also we didn't really understand the
issue and some people felt they were being wrong-
fully accused," he said.

According to Greenpeace, 80 fashion brands and
suppliers, accounting for 15% of the global clothing
market, have agreed to "detox".

"Committed brands and companies are delivering
on the rigorous management of hazardous chem-
icals collectively," wrote Greenpeace in Destina-
tion Zero, a recent progress report, "and they have
reached a critical point where there's no going back".
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The first step companies are asked to take is to
set up a Manufacturing Restricted Substances List
(MRSL), which is often described as a harmful sub-
stances blacklist that can guide the elimination of
harmful chemicals from the manufacturing process.

Veera Sinnemaki, chemicals programme manager
with H&M, explained: "The first thing we did in 2012
was to look into chemicals in the supply chain. To-
gether with the facilities, we conducted a chemical
inventory, then we analysed the hazards of each in-
coming chemical."

In 2012, H&M published its MRSL along with a list of
endorsed alternative chemicals. It then started train-
ing its suppliers.

"Once the MRSL was released our suppliers would
immediately know which chemical products they
needed to replace," said Sinnemaki. "We then pro-
vided the positive list, which is the chemical products
that we endorse so that they know which chemicals
are allowed to be used in our supply chain."

One challenge was helping suppliers understand
why the changes were necessary, added Sinnemaki.
Another was working to build capacity with them.
Management of chemicals involves the entire supply
chain so it's not just a matter of working with the
top tier suppliers of finished clothing items; the use
of chemicals is greatest at the wet processing stage,

In 2012, Greenpeace activists installed a group of
mannequins around a large wastewater discharge pipe
belonging to the Linjiang Waste Water Treatment Plant,
in Xiaoshan District, Hangzhou.

(Image: Wu Di/Greenpeace)
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where knowledge and abilities are most lacking so
companies have had to provide training and techni-
cal support to build these capacities from scratch.

Supply chain transparency can help this process if
companies publicise their progress and ensure that
more suppliers make wastewater monitoring data
public. Many companies have extended this to sec-
ond and third tier suppliers, with some having also
reached textile manufacturers.

"By releasing the list of the first and second tier sup-
pliers they will be scrutinised more," said Sinnemaki.

Finding alternatives

Ultimately, the chemicals that cause harm need
replacing, but cost and availability of alternatives
means this is seen as the toughest part of the pro-
cess.

"The manufacturers in the supply chain always want
to see the fashion firms take action first, while the
fashion firms want their suppliers to provide alter-
natives," said Lin Li, East Asia director of the ZDHC
Foundation.

The replacement of dimethyl fumarate (DMF) is a
good example of the role industry consensus can
play, said Lin. DMF is a widely used solvent in the
textile and leather industry, but it has proven haz-
ardous to health so was listed by the EU as a Sub-
stance of Very High Concern (SVHC). When fashion
brands searched for an alternative they found a
solution with their suppliers of synthetic leather, and
so several major firms required the removal of DMF
from their supply chains, with deadlines ranging
from 2020 to 2025.

"With more companies getting involved, and with
cooperation and dialogue within the sector, produc-
tion of DMF-free alternatives, such as water-based
synthetic leather and solvent-free synthetic leather,
grew by 120% and 40% respectively from 2015 by
May this year. We expect that to continue to increase
by year's end," said Lin.

Yannick Vicaire, campaign strategist for Greenpeace's
DetoxMyFashion project, said the costs and diffi-
culties should not be overstated. "Once companies
agree that chemicals should be substituted, the mar-
ket follows."
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Engaging all suppliers

Although the majority of major fashion brands
have started to take action, Vicaire thinks there is
still a long way to go. "Even though 80 brands have
adopted the zero discharge of hazardous chemicals
goal we are not there yet. We need these dynamics
to be adopted by all governments because though
big brands lead the trend, the rest of the industry
have not followed," he said.

Spurred by the emergence of online shopping and
e-commerce, the textile and clothing industry is
dominated by small firms, which makes change
more difficult. In China many factories supply less-
er-known brands, or produce cheap unbranded
clothing. This means the bulk of the clothing supply
chain is not subject to strict chemicals management.
Industry figures interviewed by chinadialogue said
that chemical suppliers and policy-makers will be
crucial to supporting the sector's next steps.

H&M's Veera Sinnemaki agreed that government
policy is needed to get the industry to change. "If
there are policies holding chemical companies ac-
countable, chemical management work will be much
easier for both brands and suppliers,” she said, re-
ferring to the upstream chemical companies that
provide chemical agents to the textile industry.

There is some movement among chemical suppliers
on this issue. In April, a number of large Chinese
suppliers of dyes, additives and chemicals to the
clothing sector launched a voluntary initiative to
produce a Manufacturing Restricted Substances List
and a positive list of preferred substances that apply
to their own sector. This would integrate several ex-
isting industry standards.

Hu Kehua thinks that China will be key to making
this work. "China's chemical manufacturers account
for 60% of global output, so have a real role to play
in chemical management in the clothing sector," he
said.

"Without help from other stakeholders to eliminate
harmful chemicals, there are limits to what we can
do in the supply chain," concluded Lin Li. "Detoxifi-
cation of supply chains would happen quickly if both
policy and the market moved in the same direction."
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