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Abstract 

Chemical pollution poses a threat to biodiversity on a global scale. This has been acknowledged in the 
Post-2020 Global Biodiversity Framework, which proposes to regulate the release of chemicals to the 
environment and names specific indicators focusing on pesticides, nutrients and plastic waste. We fully 
welcome the inclusion of these substances but would like to further emphasize that in order to protect 
biodiversity from hazardous chemicals, the scope of Target 7 should feature a wider range of pollutants 
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that can contribute to biodiversity loss. We propose the inclusion of non-agricultural biocides, per- and 
polyfluoroalkyl substances (PFASs), toxic metal(loid)s, and endocrine-disrupting chemicals (EDCs). 
Furthermore, data on emerging pollutants (e.g., rare earth elements, toxic and persistent industrial 
chemicals, liquid crystal monomers, pharmaceuticals, personal care products) need to be regularly 
reviewed with the aim to integrate additional pollutants to Target 7 in the case of biodiversity risk. We 
suggest to amend Target 7 to postulate the aim for the overall reduction of chemical production and 
emissions, as well as the addition of the aforementioned substance groups of high concern to 
biodiversity for integration in the Post-2020 Global Biodiversity Framework. We further elaborate on 
different strategies for the reduction of emissions of hazardous chemicals through chemical 
simplification and grouping, reduction of chemicals with non-essential use, and innovative synthesis 
strategies (e.g., “benign-by-design”). In this context, the full life cycle of chemicals (i.e., production, 
use, and end of life) needs to be considered. Lastly, we propose to set up transparent data inventories, 
in cooperation with the industry, to inform about the production, transport and emissions of 
chemicals, which can serve as a basis for indicators related to monitoring the progress towards 
achieving the goals set under Target 7.  

Outline 

Reducing chemical pollution is essential for protecting biodiversity and ecosystems globally (1). In this 
article, we draw the attention of policy makers, technical experts, and practitioners working in the field 
of biodiversity conservation to the global threat of chemical pollution. We support the inclusion of 
Target 7 on pollution in the current draft Post-2020 Global Biodiversity Framework (2). However, we 
note that the current draft of Target 7 with its accompanying headline indicators for monitoring 
emphasizes nutrients, pesticides and plastic waste only. These pollutants are indeed important 
contributing factors to the threat of biodiversity. Nonetheless, they are only a subset of chemical 
pollution that should be regulated and monitored to protect the environment and mitigate biodiversity 
loss. Our paper aims to clarify the implications of the current restricted scope of Target 7, and suggest 
a science-based extension in scope needed to address the contribution of the global releases of 
anthropogenic chemicals to the loss of biodiversity. We present several options that can guide policy 
actions on the interlinked issue of global biodiversity loss and chemical pollution. While many 
chemicals also impair human health (3) and cause long-term costs to society (4), our discussion is 
restricted to ecological and ecotoxicological aspects. We bring the following items to the attention of 
delegates at the forthcoming meeting of the Conference of the Parties to the Convention on Biological 
Diversity (COP 15) in December 2022, which aims to finalize the Post-2020 Global Biodiversity 
Framework: 

(1) An overemphasis on nutrients, pesticides and plastic waste, as expressed in the current draft of 
Target 7, is insufficient for a full understanding and tackling of the relationship between chemical 
pollution and global biodiversity loss.  

(2) We therefore strongly recommend that at least several other major groups of hazardous chemicals 
should be explicitly included in Target 7.  

(3) We recommend the Conference of the Parties to the Convention on Biological Diversity at its next 
meeting (COP 15) to trigger an in-depth analysis of linkages with other existing normative instruments 
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 3 

such as the chemicals-related conventions on biodiversity conservation that would benefit achieving 
Target 7. 

(4) We suggest suitable indicators and measures to reduce threats from anthropogenic chemicals to 
biodiversity.  

1) Need to expand Target 7 of the Post-2020 Global Biodiversity Framework 

Environmental pollution by anthropogenic chemicals is a major agent of global change (5) and an 
important driver of biodiversity loss (6). This has been recognized in the negotiations of the Post-2020 
Global Biodiversity Framework (7), in which the current draft Target 7 addresses pollution and calls for 
the reduction of pesticide and nutrient inputs to the environment along with the elimination of plastic 
waste. However, to focus solely on these three chemical groups is insufficient for achieving protection 
because of the continuous rise in the production, use and release of a diverse and wide range of other 
chemicals. Specifically, chemical production has increased about 50 times from 1950 to 2010 and is 
expected to double by 2030, with respect to the production volumes of 2019 (8). Production has 
resulted in an enormous variety of 350´000 chemicals and chemical mixtures that have been registered 
for production and use around the world (9). Evidence shows that chemical pollution, throughout the 
life cycle of chemicals, is causing direct and indirect impacts that can result in the instability of 
populations and community shifts (10) in the wild, and thus, impair ecosystem services (11,12). 
Hazardous chemicals can also lead to the extinction of species, and these impacts may be increasingly 
exacerbated as the resilience of species is reduced because of additional stressors such as global 
warming (13,14). Thus, by excluding the immense variety of anthropogenic chemicals, the draft Global 
Biodiversity Framework fails to address their significant impact on biodiversity. 

Sigmund et al. (1) urged the negotiators of the Framework to broaden the scope of Target 7 to reflect 
the breadth and complexity of chemical pollution by considering, for example, toxic metals, chemicals 
used in industrial processes (such as solvents) and consumer products (such as flame retardants or 
impregnation agents), and pharmaceuticals, as well as the (often unknown) transformation products 
formed during production, use, and disposal of chemicals and related products. To achieve the 2030 
mission of the Post-2020 Global Biodiversity Framework ‘to put biodiversity on a path to recovery for 
the benefit of the planet and people,’ it is critical to broaden the scope of chemical pollutants under 
the Framework. Only by combatting the multitude and multifaceted effects of anthropogenic 
chemicals and their distribution across the planet, may the 2050 Vision of ‘Living in Harmony with 
Nature’ be achieved (15). The complexity and pressing nature of the pollution problem may require 
strengthening and optimizing of existing collaborative links between relevant organizations and 
stakeholders, both within and outside the UN system. 

2) Groups of hazardous chemicals to explicitly include in Target 7 

Pesticides, nutrients and plastics, as mentioned in Target 7, all have a distinct impact on global 
biodiversity as briefly summarized below. Thus, we fully welcome the inclusion of pesticides, nutrients, 
and plastics into the framework draft. However, Target 7 needs to be expanded to include additional 
groups of chemicals that cause environmental harm (Figure 1). Several important groups for inclusion 
are outlined below. It is key to note that many chemical substances of high persistence can lead to 
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almost irreversible, long-term global problems, similar to plastic pollution. Our strategy to prioritize 
chemicals of biodiversity concern to be included in Target 7 is based on the following criteria: (a) 
chemicals for which evidence of environmental harm has been demonstrated, (b) chemicals of high 
persistence, and (c) emerging contaminants (see Fig. 1), selected by periodic screening of the scientific 
literature on toxicity and persistence aspects. Scientific knowledge on the environmental harm of 
anthropogenic chemicals is evolving rapidly; hence, the list of chemicals for consideration under the 
Global Biodiversity Framework will therefore need to continue to evolve. Swift priority action regarding 
the production, use and regulation of these chemicals is warranted.  

 

 

Figure 1: The eight targets for reducing threats to biodiversity of the Post-2020 Global Biodiversity 
Framework with Target 7 addressing environmental pollution. In the future, beside major hazardous 
chemicals listed also the exposure to "emerging" or “under-researched” pollutants like rare earth 
elements and other metals/metalloids, industrial chemicals such as flame retardents, liquid crystal 
monomers, pharmaceuticals and personal care products might need to be included. This is also true for 
high-production volume chemicals for which evidence of accumulation in the environment has been 
demonstrated. 

 

Pesticides harm wildlife and ecosystems either by direct toxic effects or indirectly. Arguments to only 
prohibit the use of the most toxic pesticides fall short because of the indirect effects (16–18) of 
substances, e.g., herbicides reducing the diversity and abundance of non-target flowering plants and 
corresponding loss of food and habitat resources for insects. Other biocides, not used for crop 
protection, are contained in many products and uses with high environmental releases, for instance, 
as disinfectants for human and veterinary hygiene (e.g., quaternary ammonium compounds) or as 
wood preservatives (e.g., creosote, pentachlorophenol, copper chromate). Non-agricultural biocides 
used to prevent fouling and material degradation (e.g., copper, isothiazolinones), leach from building 
facades and are used as preservants of personal care and cleaning products. These uses lead to non-
point source releases to the environment, which are difficult to control but clearly impact exposed 
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organisms (19,20). Due to their environmental impacts, non-agricultural biocides also should be 
included in Target 7 (19). 

In aquatic media, excess nutrients from wastewater or run-off from agricultural land can lead to the 
formation of algal blooms which, if in surplus, create water bodies with little (hypoxia) or no oxygen, 
cause green muck that blocks sunlight and increase the turbidity of water, thereby reducing the ability 
of fish and other aquatic life to find food (21). As a result, entire populations may leave an area or even 
die. Certain types of harmful algae can create toxins that are detrimental to fish and other animals 
(22). 

Wildlife can be entangled by plastic materials and suffers from starvation because of ingested plastic 
debris (23,24). Weathering processes cause the fragmentation of plastics into microparticles, which 
can affect organisms by, for example physical injury, and impaire feeding and reproduction (25), not 
only by the particles themselves but also due to the release of additives such as endocrine disrupting 
phthalates (26). Plastics also accumulate in soils and can reach up to 0.1 weight percent of the organic 
matter, which can impact soil organisms (27). The sources of plastics include the use of plastic 
mulching, by deposition from the air and by agricultural use of biosolids. 

We further recommend the integration of the following major groups of chemicals in Target 7, for 
which clear evidence of detrimental effects on wildlife has been compiled. 

 

Per- and polyfluoroalkyl substances (PFASs) 

PFASs comprise thousands of synthetic chemicals (28) that are used in a huge variety of products, 
including pharmaceuticals, pesticides and a broad range of consumer products. Because of their high 
persistence, environmental mobility, bioaccumulation and biomagnification, many PFAS are found in 
all environmental compartments and biota, including humans, across the globe. PFAS exposure will 
continue for the forseeable future, even if their production and use would be phased out immediately 
(29).  

Currently, only a handful of PFASs are characterized for their toxicity, mainly perfluorooctanoic acid 
(PFOA) and perfluorooctane sulfonate (PFOS). Substantial data gaps still exist for the other members 
of the PFAS class, rendering a comprehensive evaluation of environmental risks impossible. 
Concentrations assumed to be safe for human health and/or the environment are exceedingly low, 
ranging from a few pg/L to the ng/L range (30). Because of this, it has been argued that current PFAS 
concentrations exceed planetary boundaries (31).  

 

Metal(loid)s such as arsenic, cadmium, lead and mercury  

The provisional addition of mercury and other toxic metals to Target 7 was discussed in the meeting 
of the Open-ended Working Group on the Post-2020 Global Biodiversity Framework in June 2022. 
Evidence shows that the environmental impact of metals and metalloids on organisms (32–34), and 
impacts can be even higher for mixtures of various metals (35,36). 

Mercury’s potential to significantly disrupt human and ecosystem health is well established for the 
past few decades, which has ultimately led to the Minamata Convention on Mercury (37). In brief, 
mercury is a highly toxic, non-degradable and mobile contaminant (some of its species can be 
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transported in the atmosphere over very long distances) and its cycling in marine, freshwater and 
Arctic systems is well established (38–40). Elemental mercury is methylated by microorganisms, 
forming methylmercury as the most toxic form, which bioaccumulates and biomagnifies in the food 
web (33). Mercury concentrations in fish and wildlife across the globe often exceed human and wildlife 
health thresholds. All major vertebrate taxa are at risk of significant health impacts regarding 
physiological, behavioral, reproductive and survivorship endpoints (41–45). This raises significant 
concerns about its potential global effects on biodiversity. 

These concerns also pertain to other toxic metal(loid)s like arsenic cadmium, and lead.  

Arsenic is used as an alloying agent and in the processing of glass, pigments, textiles, paper, metal 
adhesives, wood preservatives and in the tanning process. It bioaccumulates in primary consumers 
and biomagnifies to higher-order organisms (46). Effects of arsenic include interference with the 
endocrine system and reproductive systems in fish, the formation of new blood vessels (angiogenesis) 
(47), and induces oxidative stress (46–48). Due to its structural analogy to phosphate, arsenate may 
replace phosphorus in bones (49).  

Cadmium uses comprise batteries, alloys, coatings (electroplating), solar cells, plastic stabilizers, and 
pigments. Both in aquatic and terrestrial ecosystems, cadmium bioaccumulates and its effects on 
wildlife are often due to kidney damage (50) and genotoxicity (51).  

Lead environmental levels rise in almost every country of the world because of its large use, for 
instance, in battery manufacturing and recycling and shot, bullets and fishing weights, as well as 
contamination from legacy sources such as lead-containing paint. This poses serious threats to humans 
and wildlife. Acute and chronic toxicity in birds results from the ingestion of lead either by primary 
ingestion of lead particles or secondary ingestion of contaminated food (52,53). Less information on 
lead poisoning is available for mammals, but a list of species at risk regarding haematological and 
cardiovascular effects, renal functions, and neurotoxicity has been collected (54).  

 

Endocrine-disrupting chemicals (EDCs) 

EDCs interfere with the normal functioning of hormones in organisms, and thus, can cause multiple 
adverse effects at very low concentrations. As such, they are of high concern (55). Considerable 
evidence of reproductive and developmental harm linked to impairments in endocrine function in 
wildlife species exists, especially in environments contaminated by cocktails of EDCs. Studies show that 
EDCs harm the reproductive systems of vertebrate species such as polar bears (56) and fish (57), and 
invertebrates (58–60) such as snails and insects by impaired reproduction, biased sex ratios, decreased 
fertility, and a risk for a concomitant decline in species diversity and populations. It is therefore likely 
that EDCs contribute strongly to the decline in biodiversity, as shown by the example of the dramatic 
decline and local extinction of mollusc populations by an EDC, tributyltin, years ago in various parts of 
the world (61). Other examples of EDCs include organochlorines such as PCBs (62), phthalates (63), 
polybrominated diphenyl ethers (64), bisphenol A (65), ethinylestradiol (66) and some PFASs (67,68). 

 

Emerging pollutants 
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It should be noted that the naming of specific groups of hazardous chemicals above for inclusion in 
Target 7 of the Global Biodiversity Framework does not imply that other chemicals are of no concern. 
As an example of chemicals used in consumer products that can readily enter the environment, 
sunscreens containing UV blockers have been detected in freshwater and the marine environment. 
The poorly biodegradable UV blocker octocrylene exerts high toxicity in chronic exposure studies on 
daphnids, and thus may impact population development directly and through food availability (69). A 
degradation product of octocrylene, i.e., benzophenone, leads to liver morbidity and homeostatic 
distress in mammals (70). Flame retardants are widely detected in soils and in aquatic systems where 
exposures can cause behavioural, neurological and physiological effects in organisms (71). Liquid 
crystal monomers, as another example of high-production-volume chemicals, are used in digital 
displays including mobile phones. They contain persistent, bioaccumulative and toxic chemicals 
(72,73). Numerous examples exist that pharmaceuticals and personal care products are of 
ecotoxicological concern in surface water (74,75), groundwater (76,77), marine biot a (78,79), rivers 
(80,81) and lakes (82,83).  

While we have presented some examples, only limited ecotoxicological information is available for 
most of these chemicals (84), and no ecotoxiciological information is available for the vast majority of 
the 350´000 chemicals and chemical mixtures registered for use on the market. Thus, there is currently 
no way to assess the environmental impact of the totality of chemicals registered for use globally. In 
many locations of the world, these and other chemicals occur in mixtures, which complicates the 
assessment of the environmental risk, both because of analytical challenges and the difficulty to 
consider the mixture effects on organisms (85). Also not discussed but of greater importance is that 
populations experience not only chemical stress, but also numerous other additional stresses such as 
temperature fluctuations, drought, salinization, and compaction of soils. These multiple stresses leave 
populations more vulnerable to toxicity from chemicals in their environment. Limited information is 
available on the safe levels of chemical exposures for populations experiencing multiple stressors. In 
this context safe levels for chemicals are environmental concentrations that are utilized in regulatory 
science to indicate concentrations that are accepted to define a level where no or negligible impacts 
are expected. These aspects on multiple stresses are not covered in the present article and may be 
challenging for inclusion in the current global biodiversity framework, but should be considered in 
future updates as relevant scientific evidence emerges. 

3) Lessons from global agreements to protect human and environmental health 
from chemical pollution 

Need for linking biodiversity conservation to other environmental priorities  

Several global multilateral environmental agreements (MEAs) have been established over the past 
decades to address specific issues of chemicals and waste management. For example, the Vienna 
Convention and the associated Montreal Protocol focus on the protection of the ozone layer from 
ozone-depleting substances, the Basel Convention on the control of hazardous waste and its disposal, 
the Stockholm Convention on persistent organic pollutants (POPs), and the Minamata Convention on 
the control of mercury. The Global Biodiversity Framework should establish links to these MEAs to 
manage the interlinked planetary crises (biodiversity loss and chemical pollution) in an integrated and 
holistic manner. Implementation of the MEAs and jointly developed solutions will not only provide 
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numerous co-benefits, such as the conservation of elementary resources such as our soils, vegetation, 
and water, but also generate economic benefits such as clean drinking water and water for irrigation, 
protection of agricultural production from pollution, the health of human food supply by reducing 
societal costs for the cleaning of polluted media and the reduced need for treatment of diseases 
caused by environmental pollution.  

In addition, the establishment of an intergovernmental science-policy panel on chemicals, waste and 
pollution prevention is now being negotiated (86). This panel should enable discussions amongst 
governmental representatives and policymakers, leading to global action on the sound management 
of chemicals and waste, and prevention of pollution. The panel can achieve this by improving 
knowledge, at a global scale, regarding the status of legacy and overlooked chemicals and waste 
problems. The knowledge should come from a strong scientific network engaging natural, social, legal 
and economy scientists to enable regular horizon scanning and early warning of emerging 
environmental issues. Such work should inform the Global Biodiversity Framework about emerging 
chemical threats to biodiversity when identified, individually but also jointly with the 
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES). These 
bodies need to engage the participation of the wide scientific community including ecologists, 
ecotoxicologists, environmental chemists, sociologists, climate scientists, environmental lawyers, and 
economists. Neither the scientists nor research funders have fully recognized the potential of 
interdisciplinary cooperation. Only by interlinkage can we achieve political coherence for managing 
the triple planetary crises of climate change, biodiversity loss and environmental pollution. 

 

Data inventories on chemical production, emission and use 

In particular, knowledge about the distribution of chemicals in the environment needs to be improved 
to identify chemical pressure as a driver of biodiversity loss in specific areas and to determine local 
management options. Most monitoring data that exist and are compiled in inventories are from high-
income countries, while data are particularly scarce for low- and medium-income countries. These 
latter countries have the least capacity for such investigations, and their biodiversity hotspots are at 
greatest threat of loss when associated with elevated environmental contaminants, e.g., the release 
of mercury from artisanal small-scale gold mining in the tropics (87). Existing data inventories such as 
the UNEP World Environmental Situation Room (88), the OECD Global Inventory of Pollutant Releases 
(89), and the International Environmental Specimen Bank Group (90), each focus on a fraction of 
pollutants and are available for only a small part of the world. For a prospective assessment of the 
effects of anthropogenic chemicals on biodiversity, additional open and transparent data inventories 
are needed that make available data on production volumes, emission inventories, use patterns and 
international transport. For improving the availability of such data, partnerships with companies need 
to be developed, including through updated chemical regulation.  

4) Steps to reduce biodiversity threats from hazardous chemicals 

Reduction of emission of (hazardous) chemicals 

Despite existing management of chemicals by national governments and MEAs, the planetary burden 
of chemical pollution is considerable (“A growing peril and potential catastrophic risk to humanity”) 
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(11) and societies currently do not invest sufficient resources to assess and manage the consequences 
of the ever-increasing diversity, production volumes and emission of chemicals (12). In response, we 
recommend to take the following three actions, as food for thought for the negotiation at the COP15: 
(1) a global capping of production and emissions of anthropogenic chemicals, (2) improvement of 
chemical management, and (3) development of less hazardous chemicals.  

 

(1) The production volume and emissions of chemicals have been argued to be directly interlinked, 
resulting in steep increases of pollutant emissions following the gobal rising trends of chemical industry 
production (12). Consequently, the overall reduction of chemical production volume has been 
proposed as necessary measure to lower the total impact of the chemical burden on the environment 
(12). Reduction should start with chemicals of concern that have been identified 
by intergovernmental organisations or multilateral environmental agreements, including the Strategic 
Approach to International Chemicals Management (SAICM) and its successor. Additionally, the non-
essential use of chemicals in many products, with a focus on consumer products, should be reduced 
(91). This would lower the overall production of chemicals, and in parallel, result in the design of 
materials suitable for recycling in a circular economy (92). 

In addition, the focus on reduction of hazardous chemicals should be expanded in Target 7. As detailed 
in section 2, next to pesticides, nutrients and plastic waste, Target 7 should also include toxic 
metal(loid)s, non-agricultural biocides, EDCs, and PFASs, at the very least. Furthermore, the Target 7 
must be adaptable to include emerging pollutants. Reduction of hazardous chemicals can be achieved 
through reduction of production and specific capping of chemicals, restricting the use of chemicals or 
phasing out of chemicals. Because certain hazardous chemicals are essential for specific applications, 
such as some pharmaceuticals (e.g., anti-parasiticides) or toxic metals (e.g., cobalt, a carcinogen, used 
in batteries), an immediate and complete phase-out of such chemicals from essential-use applications 
is not possible. However, the global community should aim to use the absolute minimum amounts of 
hazardous chemicals following the essential-use concept (93). It is important to note that taking 
aggressive steps to limit the production, use and release of hazardous chemicals needs to consider 
impacts along the life cycle of these chemicals – from production, use, to disposal. For example, the 
regions with the greatest PFAS contaminantion are those where PFASs have been produced and/or 
used (94,95).  

In addition to taking a life-cycle approach, specific attention should be given to global consideration of 
chemical impacts on biodiversity, particularly because there is a dearth of information on impacts of 
chemicals on biodiversity from low- and middle-income countries. Some of these countries are 
biodiversity “hotspots.” Greater attention needs to be given to ensuring that all countries, regardless 
of income status and ability to produce data showing impacts, can protect their biodiversity. For 
example, many low- and middle-income countries are known to host metal mining and chemical 
production facilities which, due to financial limitations, often fail to apply state of the art technologies. 
For instance, modern operations in chemical production may require high temperatures or pressures, 
or use of innovative catalysts, all adding up to unaffordable high operating costs (96). In these regions 
of the world, the opportunity to bypass old, traditional chemical technologies and to foster more 
sustainable production is currently limited. 
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(2) Many governments throughout the world develop and implement strategies and concepts to 
protect environmental and human health from chemical pollution. These strategies can be expected 
to positively impact biodiversity and there exist some key concepts that should be considered as 
effective managment tools for the regulation of hazardous chemicals. It has to be noted that the 
implementation of these startegies is often tailored to certain highly developed regions, and solutions 
will need to be adapted if they are to be expanded on a global scale including low-income regions.  

The European Commission is currently working towards a zero-pollution ambition for 2050 to reduce 
air, water and soil pollution to levels no longer considered harmful to human and ecological health (97) 
as a key deliverable of the European Green Deal. Part of the Green Deal is the EU’s Chemicals Strategy 
for Sustainability (CSS) (93), under which criteria for the future application of the essential-use concept 
across the EU chemical legislations shall be defined. This concept aims to phase out most harmful 
substances whenever possible and only allow their use if it is necessary for health or safety, or is critical 
for the functioning of society, and if no acceptable alternatives are available (93). This approach has 
been first defined and successfully applied through the Montreal Protocol, where it was used to phase 
out the use of ozone-depleting chlorofluorocarbons that did not fall under the defined concept of 
‘essential use.’ Later, it has been adapted for possible application to the phase-out of PFASs (98).  

In addition, intermediate evaluation strategies that attempt at “chemical simplifications” and grouping 
of chemicals within classes have been described, which may assist in the risk assessment and 
management of chemicals (92,99). The grouping strategy aims to establish identification and 
regulation of hazardous chemical groups, which makes regulation faster and avoids regrettable 
substitutions of hazardous chemicals by equally problematic substitutes. Grouping is typically 
conducted based on the structural similarity of chemicals. With the emergence of novel, information-
dense measurement methods such as ‘omics’ technologies, grouping based on the chemicals’ 
observed modes of action (MOA) could be a valuable addition. This would enable chemicals to be 
classified according to their effects on biological organisms, which opens a door to linking chemical 
groups to impacts on biodiversity. This process can guide identification of chemicals posing the biggest 
threat to biodiversity, which should then be considered for regulation through the essential-use 
concept. The concepts and approaches for the evaluation and management of chemical pollution 
described here can serve as tools for international agreements aimed at the reduction of chemical 
pressure in relation to biodiversity loss.  

 

(3) The development of safer chemicals that do not persist in the environment can be achieved, e.g., 
through the application of the benign-by-design concept, which is one of the green chemistry 
principles (100). The successful application of the benig-by-design concept has been demonstrated for 
widely used pharmaceuticals and chemicals such as β-blockers (101) and ionic liquids (102). The 
development of less hazardous chemicals will in parallel lead to a reduction of pollution input into 
wastewater treatment facilities allowing them to become more effective in removing pollutants (103). 
Additionally, the Safe-and-Sustainable-by-Design (SSdB) approach for chemicals and materials (93) 
constitutes a holistic strategy aimed at integrating chemical safety throughout their entire life cycle 
with the goal to minimize harmful effects on the environment, and can be considered as a strategy for 
the reduction of harmful chemicals that enter the environment. A framework for implementation of 
the approach that also defines criteria for sustainability and safety is currently in development by the 
European Commission (104) under its Chemical Strategy for sustainability.  
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Amendment to draft Target 7 
The current draft Target 7 of the Post-2020 Global Biodiversity Framework defines goals and indicators 
for the specifically mentioned substance groups, i.e., the reduction of pesticides and nutrients and the 
elimination of plastic waste. As part of our proposal to include further hazardous chemicals in Target 
7 and to reduce overall chemical pressure on ecosystems, we suggest to amend the Target as follows: 

 

Overall reduction of chemical emissions. Reduce pollution of hazardous chemicals from all sources 
to levels that are not harmful to biodiversity, ecosystem functions or human health, including by 
reducing nutrients lost to the environment by at least half, pesticides by at least two thirds, 
eliminating the discharge of plastic waste, and reducing non-agricultural biocides, per- and 
polyfluoroalkyl substances (PFASs), endocrine-disrupting chemicals (EDCs), metal(loid)s such as 
mercury have to be reduced to the lowest amounts possible. Furthermore, regular horizon-
scanning of data on emerging pollutants with the aim to integrate additional pollutants to Target 
7 in the case of biodiversity risk. 

 

Proposed indicators for effectiveness evaluation of progress towards achieving the amended Target 7  

Effectiveness evaluation is crucial for the determination of the success for the improvement of 
environmental health. The Headline Indicators currently included in Target 7 are linked to existing 
indicators listed in the Global Indicator Framework for Sustainable Development Goals (SDGs) (105). 
We propose that the indicators used in Target 7, specifically for the substances suggested to be 
amended, should not be evaluated exclusively through environmental monitoring data but also from 
assembling and maintaining inventories of chemical production and/or emissions. Example inventories 
include those for copper, polybrominated diphenyl ethers and PCBs (106–108). Material flow analysis 
can be used to track production, transboundary trade (export and import) and releases to the 
environment (109).  

In addition, we suggest considering the long-term efforts by multiple working groups of the Minamata 
Convention on Mercury, which have methodically identified potential environmental indicators and 
monitoring elements (110). The state of knowledge of published global biotic mercury concentrations 
is well-established and relevant monitoring programs are being identified. Therefore, this is a good 
example of contaminant monitoring that can be adapted and applied to the anthropogenic pollutants 
proposed as indicators in Target 7 as well. Suitable organisms as bioindicators for pollution should be 
selected based on the extensive work evaluating monitoring approaches for mercury under the 
Minamata Convention (111).  

 

Time to act is now! 

With the aforementioned three recommendations on reduction of emission of (hazardous) chemicals, 
the amendment to Target 7 and indicators for effectiveness evaluation, we see opportunity to 
minimize hazardous effects of chemicals on the global biodiversity. We call on the negotiators and 
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other stakeholders for a timely integration of the proposed additions to the Post-2020 Global 
Biodiversity Framework at the COP15 meeting in Montreal in December 2022. 
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