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Executive summary
The purpose of GEF’s investments in chemicals and waste is to eliminate the use of the most harmful
chemicals in accordance with a number of Multilateral Environmental Agreements (MEAs) which were
established to protect human health and the environment, for example the Stockholm Convention on
Persistent Organic Pollutants (POPs) and the Minamata Convention on Mercury.
Many projects have been designed to deal simply with a particular chemical, for example, cleaning up a
waste dump or materials containing POPs. However, it is rare for these projects not to be related to other
environmental and socio-economic issues, for example, cleaning up POPs is likely to have beneficial effects
on land, soils, freshwater, and human health. Suitably designed, chemicals and waste projects can deliver
multiple benefits: chemicals and waste global environmental benefits (GEBs), the primary purpose; other
GEBs, e.g., biodiversity; local environmental benefits, e.g., improved air and water quality; and socioeconomic benefits, e.g., jobs, food security, and human health.
Delivering these multiple benefits requires a systems thinking approach to develop a good understanding
of the links between the various environmental elements, e.g., chemicals, air, land, and water, and with
the societal elements, e.g., human health and well-being. Suitable indicators are also required to measure
and monitor the environmental and socio-economic benefits.
This report examines the links between the GEF’s goals for chemicals and waste, and those for its other
focal areas, and their interactions with other environmental and socio-economic issues. It offers advice
on how to design projects which recognize the various interlinkages and can deliver multiple
environmental and socio-economic co-benefits, and it also makes recommendations on indicators.
In the near-term, as projects and programs are developed, the GEF should consider: applying systems
thinking; develop a check list of environmental and socio-economic benefits; use qualitative, and where
possible quantitative, indicators of co-benefits; allow flexibility in using indicators; and build capacity
within the GEF partnership on systems thinking, mainstreaming co-benefits, and developing indicators to
capture co-benefits, and encourage bringing in expertise in the social sciences and health.
Looking further ahead, the GEF could consider the following: strengthen the GEF indicators framework to
include both GEBs, and environmental and socio-economic co-benefits; develop methodologies for
assessing the direct and indirect environmental and socio-economic benefits of GEF investments; adopt
qualitative analytical methods capturing benefits and monitoring and evaluation projects; develop or
adopt composite indicators; and develop science-based targets for chemicals and waste.
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1.0. Background
Chemicals are part of our daily lives. Almost all products involve chemicals. Properly used and managed,
chemicals provide benefits that improve quality of life and human wellbeing, including in healthcare,
energy, food and agriculture, and water and sanitation.
However, the improper use and disposal of chemicals pose significant threats to ecosystems and human
health. The loss of biodiversity, water pollution, land degradation, and air pollution, are all linked to poor
management of chemicals. The World Health Organization (WHO) estimated that using less chemicals,
and their better management would have reduced the preventable disease burden in 2016 by about 1.6
million lives and 45 million disability-adjusted life years.1
The aim of the GEF’s chemicals and waste focal area is to eliminate the use of the most harmful chemicals
in accordance with the objectives of the Stockholm Convention on Persistent Organic Pollutants, the
Minamata Convention on Mercury, and the Montreal Protocol on Substances that Deplete the Ozone
Layer (only for countries with economies in transition). These Multilateral Environmental Agreements
(MEAs) were established to protect human health and the environment. The GEF also supports some
priorities of the Strategic Approach to International Chemicals Management (SAICM), a UN policy
framework which promotes global chemical safety.
Traditionally, many chemicals and waste interventions were conceived of as dealing with a single issue,
for example, cleaning up a chemical waste dump, but it is increasingly recognized that these interventions
are interrelated with other environmental and socio-economic challenges; and that multiple benefits
could be achieved, with synergies to be harnessed, and trade-offs to be managed.
More GEF chemicals and waste projects now recognize the importance of considering the interlinkages
between chemicals and waste objectives and the GEF’s biodiversity, climate change, land degradation,
and international waters focal areas. Several multifocal area projects have been designed to exploit the
interlinkages between focal areas to create solutions that can yield multiple global environmental benefits
(GEBs). For example, some plastics projects eliminate persistent organic pollutants (POPs), and prevent
marine and freshwater pollution. And managing the use of mercury in artisanal and small-scale gold
mining (ASGM) can bring co-benefits in biodiversity, land degradation, and international waters.
The GEF-6 Integrated Approach Pilots and GEF-7 Impact Programs embody the notion that most
environmental problems are intertwined with other complex economic, governance, and social concerns;
and they recognize that problems should not be addressed in silos, but require a holistic approach for
delivering multiple benefits and achieving transformational change.
Delivering multiple environmental and socio-economic benefits requires a good understanding of the
interlinkages and complexities of the context within which a solution will be implemented. It also requires
suitable indicators to estimate and monitor the environmental and socio-economic benefits arising from
the intervention. This requires a systems thinking approach.
1

WHO 2018.
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This STAP advisory report discusses the interlinkages between the GEF’s goals for chemicals and waste,
and those of other focal areas, as well as the interactions with other environmental and socio-economic
issues. The report, which is based on a detailed background document, 2 discusses the systems thinking
approach and presents examples of its application in the production and use of chemicals, textiles, and
electronics. Advice is offered on how to develop chemicals and waste projects that recognize interlinkages
and deliver multiple environmental and socio-economic benefits.

2.0. Interlinkages between chemicals and waste and other environmental and socio-economic
challenges
This section provides a scientific review of the interlinkages between the GEF’s chemicals and waste
objectives, and those of other focal areas, and discusses the socio-economic effects of chemicals and
waste projects.
2.1. Stockholm Convention
The Stockholm Convention aims "to protect human health and the environment from persistent organic
pollutants (POPs)."3 POPs include organochlorine pesticides used in agriculture, as disinfectants, and in
vector and disease control, 4 and industrial chemicals used in products such as electric transformers, heat
exchange fluids, additives in paints, flame retardants, wood preservatives, non-stick kitchenware, inks,
carpets, plastics, and electronics.5 POPs are also unintentionally produced (uPOPs) as by-products from
industrial processes, e.g., ferrous and non-ferrous metal production, brick production, pigment/painting
industry, and coal-fired electricity, from controlled combustion or open burning of municipal, hazardous,
and medical waste, as well as from automobile emissions and chemical reactions.6
Figure 2.1 presents a conceptual model of the effects of POPs on the environment and human beings.
Pesticide and industrial POPs bioaccumulate in flora and fauna affecting terrestrial and aquatic
biodiversity.7 POPs also affect the growth and reproduction of microflora, such as bacteria and algae in
soils and aquatic habitats, 8 and soil organisms such as earthworms and pot worms.9 DDT, for example,
inhibits cyanobacteria, which provides essential nitrogen-fixing and photosynthetic ecosystem services
for plant growth. Sub-acute, acute, and lethal toxicity of POPs have been observed in aquatic invertebrates
and warm-blooded animals, where organochlorine pesticides have been applied, leading to severe
impairment of the diversity and structure of aquatic communities. 10 High concentrations of
organochlorine pesticides have been found at the Keoladeo National Park in India, an important wintering
site for migratory birds, including the critically endangered Siberian crane and two threatened eagle
species.11
2

Hudelson et al., 2020
http://www.pops.int/TheConvention/Overview/tabid/3351/Default.aspx
4 Pesticides POPs: aldrin, chlordane, chlordecone, dichlorodiphenyltrichloroethane (DDT), dieldrin, endrin, heptachlor, hexachlorobenzene
(HCB), gamma-hexachlorocyclohexane, and byproducts of lindane (alpha-hexachlorocyclohexane, beta-hexachlorocyclohexane mirex, &
toxaphene.
5 Industrial POPs: tetra and pentabromodiphenyl ethers (PBDEs), hexa and heptabromodiphenyl ethers, hexabromobiphenyl, perfluorooctane
sulfonic acid (PFOs), its salts and perfluorooctane sulfonyl fluoride (PFOs-F), pentachlorobenzene (PeCB), and polychlorinated biphenyls (PCBs).
6 Unintentional POPs: HCB, PeCB, PCBs, polychlorinated dibenzo-p-dioxins (PCDDs or dioxins) and dibenzofurans (PCDFs or furans).
7
Aktar et al., 2009; Corsolini & Sarà, 2017; Taiwo, 2019; Vallack et al., 1998
8 DeLorenzo et al., 2001; Megharaj et al., 2000.
9 Liang et al., 2018; Römbke et al., 2017; Shi et al., 2018.
10 Welch & Spindler, 1964; Beketov et al., 2013; Leonard et al., 2000
11
Bhadouria et al., 2012; UNESCO, 2020
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Figure 2.1. Conceptual model highlighting the interlinkages between POPs and other environmental (including GEF focal areas) and socio-economic issues
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Pesticide and industrial POPs contaminate soils and promote land degradation. DDT residues have been
reported in agricultural areas of all the 23 countries of the Wider Caribbean Region. 12 A substantial
proportion of applied pesticides enters local surface and groundwater resources and the marine
environment, including international waters, through drainage, runoff, erosion, misapplication, and
atmospheric transport.13 PFOS, PBDEs, PCBs, and PFOA have been detected globally in the oceans caused
by atmospheric transport and transboundary deposition. POPs such as PCBs threaten orca whales,
dolphins, seals, polar bears, and many other species.14 High levels of PCBs and PBDEs were found in fish
from coastal waters in South China close to an e-waste recycling site, along with evidence of
biomagnification in the aquatic food web.15 Studies have also shown that water birds, chicken, ducks, mice,
and frogs have also been exposed to PBDEs from e-waste sites. 16 Poor end-of-life management of
electrical and electronic products containing POPs has also been linked to land degradation.17
The atmospheric transport and deposition of uPOPs leads to loss of biodiversity and ecosystem services,
such as the regulation of air, soil, freshwater and groundwater quality, pollination by insects, and
contaminates food sources from terrestrial and aquatic habitats, with implications for human health.
Globally, it is estimated that 40 percent of the dioxins and furans generated annually enter into the oceans
through atmospheric transport.18 These toxic uPOPs have been detected in aquatic organisms at all levels
in the world's oceans, including phytoplankton, fish, seabirds, turtles, otters, seals, sharks, and whales;
and are known to cause adverse effects, including endocrine disruption, developmental and reproductive
effects, and immunotoxicity in biota.19 Dioxins and furans from the open burning of waste contaminate
nearby soils and local freshwater resources due to atmospheric transport and deposition. High levels of
concentration have been reported in soil from municipal dumpsites 20 and in sediments of freshwater
systems21 near the open burning of waste.
Apart from effects on biodiversity, water, and land, open burning of waste and other sources of uPOPs,
such as ferrous and non-ferrous metal production, brick production, and coal-fired plants, emit
greenhouse gases and air pollutants, including carbon dioxide (CO2), methane, nitrous oxide, particulates,
carbon monoxide, and black carbon. Measures to mitigate climate change and air pollution will help to
reduce emissions of uPOPs, for example, through better waste management strategies, improved exhaust
air filtering, replacing coal as a fuel source, and cleaner and environmentally friendly manufacturing
processes. These emissions may also contain mercury (see section 2.2) – so the abatement of greenhouse
gases, air pollutants, and mercury may be achieved synergistically.

12

Fernandez et al., 2007.
UNEP 1994.
14 Desforges et al., 2018; Jepson & Law, 2016; Schnitzler et al., 2019
15 Zhang et al., 2010
16 Zhang et al., 2011; Zhao et al., 2016
17 Brigden et al., 2008; Lundgren, 2012; Petrlik et al., 2019.
18 Booth et al., 2013
19 Alaee 2016; Dorneles et al., 2013; Kumar et al., 2001
20 Brigden et al., 2008; DiGangi & Petrlik, 2005; Minh et al., 2003; Petrlik et al., 2019; Zhang et al., 2011
21
Brigden et al., 2008; Petrlik et al., 2019; Ssebugere et al., 2013
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2.2. Minamata Convention
The Minamata Convention aims "to protect human health and the environment from anthropogenic
emissions and releases of mercury and mercury compounds." 22 Sources of mercury include ASGM,
batteries, electrical and electronic products, cosmetics, measuring devices, pesticides, and dental
amalgam. Other sources include manufacturing processes such as Chlor-alkali production 23 and point
emission sources, such as coal-fired power plants and industrial boilers, cement production, waste
incineration, and non-ferrous metals production.
Figure 2.2 highlights the interlinkages between mercury and the environment, and human health. The
clearing of vegetation for ASGM contributes to deforestation, which affects biodiversity, climate change,
land degradation, and water pollution. Mercury-based ASGM has been documented in biodiversity
hotspots and protected areas,24 and has contaminated croplands and caused soil erosion.25 ASGM affects
local and international waters through the direct release of mercury, for example, in Lake Victoria26 and
Amazon River, 27 and through atmospheric deposition in waterways. 28 This affects fisheries and other
natural resources. Mercury affects ecosystem services such as nature's ability to regulate air and water
quality and pollutes foods grown in soil or harvested from fresh and marine environments.29
The end-of-life management of products containing mercury can lead to air, land, and water pollution,
e.g., through open burning, incineration, landfilling, and treatment along with sewage sludge. The use of
sewage sludge or wastewater containing mercury on agricultural land is a source of soil contamination;
this may facilitate the emission of mercury into the atmosphere, pollute rivers and groundwater, and
affect soil microorganisms and crop quality.30 Similarly, wastewater from Chlor-alkali facilities has led to
the contamination of nearby freshwaters.31
Coal-burning facilities have been linked to mercury contamination of nearby air and land. The atmospheric
transport of mercury leads to deposition into distant soils, rivers, lake sediments, and international
waters.32 Furthermore, waste from coal-fired plants is a source of air and water pollution, and coal ash
tailings cause mercury methylation,33 which enhances the toxicity of mercury.34

22

http://www.mercuryconvention.org/Portals/11/documents/Booklets/COP3-version/Minamata-Convention-booklet-Sep2019-EN.pdf
The production of chlorine and sodium hydroxide in which mercury is used as part of the process.
24 For example, Palacios-Torres et al., 2018; Asner et al., 2013; Dethier et al., 2019; Edwards et al., 2014 ; Kawakami, 2019; Papworth et al., 2017
25 Esdaile & Chalker, 2018; Diringer et al., 2015
26 Campbell et al., 2003
27 Asner & Tupayachi, 2016
28 UNEP 2019
29 Driscoll et al., 2013
30
Carpi et al., 1997; Wu et al., 2010.
31 Bravo et al., 2010
32 Lindberg & Stratton, 1998; Schroeder & Munthe, 1998; Liu et al., 2018; Razi & Hiroshi, 2012; Martín & Nanos, 2016; Sanei et al., 2010.
33 Methylation is the process whereby mercury is transformed to the more toxic methylmercury.
34
Hendryx et al., 2020; Kravchenko & Lyerly, 2018; Schwartz et al., 2016
23
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Figure 2.2. Conceptual model highlighting the interlinkages between mercury pollution and other environmental (including GEF focal areas) and socio-economic
issues
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Point sources of mercury emissions are significant emitters of greenhouse gases and air pollutants (e.g.,
sulfur dioxide, nitrogen oxides, and particulate matter), as well as uPOPs (dioxins and furans). The
mitigation of climate change and air pollution can help to address mercury and uPOPs emissions, for
example, through renewable alternatives to coal, better waste management, and end-of-pipe treatment
of industrial exhaust. Similarly, promoting clean and energy-efficient industrial production can
simultaneously achieve climate goals and reduce mercury release, for example, in the Chlor-alkali industry,
where replacement plants are usually more energy-efficient. And replacing electrical equipment, for
example, lamps, with alternatives that are mercury-free and energy-efficient, can also help to achieve
climate change and mercury emission mitigation objectives.
2.3. Montreal Protocol
Emissions of Ozone Depleting Substances (ODS) significantly depletes and modifies the ozone layer and
results in adverse effects on human health and the environment. The Montreal Protocol aims to protect
the ozone layer by taking precautionary measures to control the global emissions of ODS,35 from products
such as refrigerators, air conditioners, fire extinguishers, foam blowing agents, industrial and cleaning
solvents, aerosol spray propellants, and fumigants.
Figure 2.3 depicts the interlinkages between ODS and the environment. Apart from the significant success
of closing the ozone hole achieved by the Montreal Protocol, 36 eliminating ODS provides significant
climate change mitigation benefits. Implementing the Montreal Protocol is estimated to have mitigated
25 percent of global warming, which would have occurred by 2050, through the combined effects of
protecting the ozone layer and mitigating potent greenhouse gas emissions.37 The enforcement of the
Kigali Amendment to the Montreal Protocol (in which countries committed to cut the production and
consumption of HFCs by more than 80 percent over the next 30 years) is expected to avoid up to 0.5 ˚C of
global warming by 2100. 38 Furthermore, combining the phasing out of hydrofluorocarbons (HFCs), a
refrigerant in air conditioning, with energy efficiency reduces energy demand and provides climate
mitigation benefits.39
High ultraviolet radiation levels can exacerbate coral reef bleaching in shallow waters, and UV radiation
can trigger bleaching even in the absence of elevated water temperature under certain conditions. 40
Globally there are estimated to be 2,679 marine protected areas in coral reefs areas41 which have high
endemic biodiversity, 42 and the Montreal Protocol has reduced pressure on these sensitive and
threatened ecosystems. Other aquatic organisms, such as zooplankton and sea urchins, are also
susceptible to ultraviolet radiation, especially at their embryonic and early life stages.43

35

https://ozone.unep.org/sites/default/files/Handbooks/MP-Handbook-2020-English.pdf
Banerjee et al., 2020
37 Goyal et al., 2019.
38 Xu et al., 2013
39
Shah et al., 2015.
40 Gleason & Wellington, 1993
41 WRI, 2011
42 Connell, 1978
43
Bancroft et al., 2007; Smith & Baker, 1989; Häder et al., 1991.
36
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Figure 2.3. Conceptual model showing the interlinkages between ODS and other environmental (including GEF focal
areas) and socio-economic issues
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Depletion of the ozone layer has been linked to changes in atmospheric circulation, affecting rainfall
patterns and ocean circulation, and also to an increased frequency of extreme precipitation events and
drought.44 Warmer summers in Southern Africa, between 1993 and 2010, have been linked to the hole in
the ozone hole. 45 Ozone depletion has been linked to warmer summers at high latitudes leading to
increased wildfire activity, affecting forests, biodiversity, and land.46
Hydrofluoroolefin (HFO-1234yf) was introduced as an ODS replacement but was found to degrade into
short-chain fluorinated alkyl acids, which are highly mobile POPs.47 This illustrates the link between the
Montreal Protocol and the Stockholm convention.
2.4. Strategic Approach to International Chemicals Management (SAICM)
The overall goal of SAICM is to achieve the sound management of chemicals throughout their life cycle so
that chemicals are produced and used in ways that minimize significant adverse impacts on the
environment and human health.48 SAICM has adopted resolutions on a number of emerging policy issues
and other issues of concern. These include lead in paint, chemicals in products, hazardous substances
within the life cycle of electrical and electronic products, nanotechnology and manufactured
nanomaterials, and endocrine-disrupting chemicals. Others include environmentally persistent
pharmaceutical pollutants, perfluorinated chemicals and transition to safer alternatives, and highly
hazardous pesticides.
These emerging issues are linked to GEF focal areas. For example, lead is an additive in marine paints, and
may lead to marine pollution and adversely affect marine biodiversity.49 Plastic products can contain POPs
and other hazardous chemicals. Poor management of plastics leads to marine litter and contamination of
marine, coastal, and freshwater habitats with a significant effect on biodiversity. Plastic pollution is the
second most significant threat to the future of coral reefs, after climate change.50 Inadequate disposal of
plastics leads to the contamination of lands and water resources by toxic chemicals and microplastics.51
Discarded plastics, when exposed to sunlight, release methane – a very potent greenhouse gas.52 Details
of the impact of plastics on the GEF’s focal areas can be found in STAP's report on plastics and the circular
economy. 53
Much e-waste contains POPs and other hazardous chemicals and exhibits the same interlinkages with
POPs as discussed in section 2.1. Highly hazardous pesticides and perfluorinated chemicals are of similar
concern as pesticides and industrial POPs, respectively, and the interlinkages in section 2.1 are also
relevant, with effects on biodiversity, land, water, and air.

44

Robinson & Erickson, 2015
Manatsa et al., 2013
46 Holz et al., 2017
47 Pickard et al., 2020
48 http://www.saicm.org/About/SAICMOverview/tabid/5522/language/en-GB/Default.aspx
49
Espejo et al., 2019
50 Lamb et al., 2018.
51 Barra & Leonard, 2018.
52 Royer et al., 2018.
53
Barra & Leonard, 2018.
45
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2.5. The effects of climate change on chemicals and waste
In addition to chemicals and waste affecting other GEF focal areas, a changing climate affects the use,
emissions, environmental distribution, and the effects of chemicals on the environment. For example,
climate change is expected to increase the incidence of agricultural pests and reduce agricultural
productivity leading to an increased use of pesticides.54 The potency of pesticides will reduce as they are
expected to be broken down more readily in warmer and wetter conditions, thereby encourage increase
application.55 The 2019/20 plague of locusts in East Africa has been linked to climate change and has led
to the increased use of pesticides, 56 which will increase greenhouse gas emissions from pesticide
production.
Increased flooding events, drought-flood cycles, and extreme weather will lead to the remobilization of
POPs in sediments, increasing its bioavailability to organisms.57 Warming can cause POPs to more easily
evaporate,58 for example, from electrical equipment, joint sealants, paints, and plastics. A 1°C rise in
temperature has been estimated to increase the volatility of some POPs (e.g., PCBs) by 10–15 percent,
and a 10°C rise (which is possible at the local scale in the Arctic) could result in a 3-fold increase in volatility
of POPs. 59 Climate change will lead to the increased release of POPs from melting ice and water no longer
covered by sea ice.60 Warming will cause volatile chemicals to disperse more quickly in the air. The global
movement of persistent chemicals, including POPs, will be modified as air and water currents change,
thereby affecting their distribution the global environment, and POPs will degrade more quickly in some
areas.
With continued warming, mercury and methylmercury stored in Arctic soils, water, and ice may be
remobilized and released into the environment61, and the release of mercury from terrestrial sources
(soils and shales) to the atmosphere is expected to increase with rising temperatures,62 because the flow
of mercury from terrestrial sources increases with air temperature.63 Warming may also increase the
bioaccumulation and fish toxicity of methylmercury in freshwater and marine environments.64
Climate change will lead to increased frequency and intensity of events such as flood-drought cycles. The
fluctuation of water levels due to frequent changes in flood-drought cycles will affect mercury mobility
and methylation in soils, sediments, and biota.65 More forest fires caused by climate change will lead to
the emission of mercury stored in plants.66 Hurricanes may remobilize mercury stored in organic matter
in coastal environments, leading to increased bioaccumulation and biomagnification in downstream food
webs.67
54

Delcour et al., 2015.
Matzrafi, 2019; Ziska, 2014
56 Stone 2020.
57 Bonnet et al., 2000; Guigue et al., 2017
58 Schwarzenbach et al., 2003
59 UNEP/AMAP 2011
60 UNEP/AMAP 2011
61 Schuster et al., 2018; St. Pierre et al., 2018; Fahnestock et al., 2019.
62 MacSween et al., 2020
63
Agnan et al., 2016; Almeida et al., 2009; Engle et al., 2001; Poissant et al., 1999
64 Alava et al., 2018; Camacho et al., 2020; Evans et al., 2013
65 Liu et al., 2020; Xiang et al., 2018; Sorensen et al., 2005
66 Obrist et al., 2018
67
Tsui et al., 2020
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Extreme weather events may trigger catastrophic failures of enclosures of mercury-contaminated wastes
such as coal ash.68 Sea-level rise can inundate contaminated lands and waste management facilities (e.g.,
landfills, hazardous chemicals sites, and wastewater management infrastructure), leading to the
remobilization of toxic chemicals, including POPs, mercury, and methylmercury, stored in historic
landfills. 69 Climate change may affect the clean-up of released hazardous substances and the
rehabilitation of contaminated land and associated natural resources. The toxicity of some hazardous
materials increases with temperature, which may make restoration more costly. More frequent and
intense extreme weather events might also slow down the rate of recovery of treated hazardous material
from contaminated sites.70
2.6. Socioeconomic aspects of chemicals and waste
Chemicals and waste are linked to socio-economic conditions:
Health: The overarching objective of the chemical MEAs is to protect human health and the environment
from harmful chemicals. POPs, mercury, ODS, and chemicals listed in the SAICM's emerging issues are all
linked to adverse effects on human beings. The sound management of chemicals would yield significant
health benefits.
Food Security: POPs and mercury affect the food web and the ecosystem services that support food
production (e.g., pollination and soils), and food security, through the safety and availability of produced
food. Plants and marine organisms, including fishes, are highly susceptible to UV radiation stress. Reducing
the use of ODS would help prevent crop yield loss. In the absence of the Montreal Protocol, it is estimated
that there would have been global economic losses of US$238 billion and US$191 billion from fisheries
and agricultural damages, respectively, between 1987 and 2060.71
Economic benefits: Hazardous chemicals can cause ill-health and reduce people's ability to work. Harmful
chemicals damage natural resources and impair livelihoods. The adverse health effects of chemicals
increase the burden on healthcare and educational facilities. Chemical pollution leads to extra costs, for
example, in cleaning up contaminated sites or the treatment of polluted waters. The sound management
of chemicals through adopting a circular economy approach, or using cleaner technologies, could create
new jobs and provide economic benefits to individuals and communities.
Poverty and gender equality: Women and children, especially the poor, are usually disproportionately
exposed to the effects of chemicals, because their bodies are more susceptible to the effects of certain
chemicals.72 In some roles, such as planting and harvesting of crops, female workers are the majority of
the workforce and likely to be exposed to chemicals. In other roles, such as pesticide application, men are
more directly impacted. 73 Poor people tend to live closer to areas where pollution occurs, e.g., adjacent
68

Silverstein, 2018
Historic landfills are known to be rich in mercury and methylmercury (Yang et al. 2018).
70
Rohr et al., 2013.
71 UNEP, 2012
72 For example, Landrigan & Goldman, 2011; UNDP, 2011
73
For example, UNDP, 2011
69
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to industrial zones, have less access to modern and clean facilities, and may lack preventive knowledge.
The sound management of chemicals would help to reduce these impacts and bridge the gender equality
gap.

3.0 Designing chemicals and waste projects and capturing the co-benefits
The GEF’s objectives on chemicals and waste are strongly interlinked with its objectives in other focal
areas. The production, use, and management of persistent organic pollutants (POPs), mercury, ozonedepleting substances (ODS) are major drivers of biodiversity loss, climate change, land degradation, and
affect international waters. Chemicals and waste also affect other environmental issues, including air
pollution and the contamination of local water sources, and socio-economic issues and well-being,
including human health, food security, poverty, gender equality, and economic development. The sound
management of chemicals can deliver multiple benefits in all focal areas, as well as other environmental
and provide socio-economic benefits.
To address interlinkages, deliver multiple benefits, and transformational change, chemicals and waste
interventions should be designed with a number of important foundational “enabling” elements on which
STAP has provided advice. These are described in Box 3.1.

---------------------------------------------------------------------------Box 3.1: Key “enabling” elements in project and program design
•

•

•
•
•

•

Apply systems thinking: 74 devise a logical sequence of interventions, which is responsive to
changing circumstances. Address inter-connected environmental, social, economic, and
governance challenges across sectors in design and implementation, with an eye towards resilience,
transformational and enduring change.
Develop a clear rationale and robust theory of change 75 to tackle the drivers of environmental
degradation by assessing assumptions and outlining causal pathways, and by devising responses
that are robust to future change and adaptive if desired outcomes do not materialize.
Choose the innovations76 to be scaled (including technological, financial, business model, policy,
and institutional innovation).
Allow flexibility in project preparation to accommodate the additional transaction costs and time
required to tackle complex issues through multi-agency teams. 77
Assess climate risk78 at the project development stage and develop ameliorative actions to ensure
that project outcomes are achieved; and consider how co-benefits can be enhanced by adaptive
actions.
Analyze the barriers to, and enablers of, scaling and transformation, 79 for example, institutional,
governance, cultural, and vested interests. Assess the potential risks, including climate risk, and
vulnerabilities to the system, to measure resilience to shocks and changes, the need for incremental
adaptation, or more fundamental transformational change.

74

Bierbaum et al., 2018
Stafford-Smith et al., 2019a
76 Toth et al., 2018
77 Stafford Smith et al., 2019b
78 STAP, 2019.
79
Stafford Smith et al., 2019b
75
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•

•

•

•

Maximize global environmental benefits, 80 by improving effective integration, and by identifying
positive synergies among multiple benefits, and avoid doing harm, by minimizing negative
interactions, and managing any trade-offs, including climate risk and other long-term changes.
Develop multi-stakeholder dialogue81 from inception and design, through to project completion,
ideally building on existing platforms, and flexibly structured to extend and evolve over time
towards enduring transformational change.
Establish a monitoring, evaluation, and learning process 82 to track the intended innovations,
integration and transformation, as well as indicators of durability. Develop explicit plans and
funding for good quality knowledge management including sustainable databases, simple, useful
and usable common indicators; this is essential for ‘lessons learned’ and scaling up.
Ensure durability83 in project outcomes and impacts by applying all of the above key elements and
engaging the right stakeholders; building the incentives for these key actors to act; incorporating
adequate flexibility in project design and implementation; and underpinning it all with a systemsthinking approach.
----------------------------------------------------------------------------

3.1 The systems approach to designing chemicals and waste projects
Systems thinking examines the relationships between the different parts of a system, for example, the
product manufacturing system, and a chemical supply chain. It focuses especially on cause and effect
relationships, and positive or negative feedback mechanisms, between the biophysical and socioeconomic features of the system. It also considers the interactions between components of a system
across different locations and organizational levels, as well as over time. Because many of these
relationships are non-linear, understanding the connections between variables helps to identify points for
effective intervention. 84
Employing systems thinking involves conducting systems analysis85 to understand systems components,
interlinkages, synergies, and tradeoffs,86 and deploying relevant tools or principles that target the drivers
and root cause of problems and help change underlying systems goals and paradigms. Systems thinking
also involves bringing together relevant systems stakeholders,87 for example private sector actors and
government institutions, who are essential to changing how the chemicals and waste system operates.
The three examples88 below illustrate systems thinking in chemicals and waste: in the textiles and garment
sector, in the production, sales, and use of chemicals, and in the electronics sector.
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Bierbaum et al., 2018.
Ratner & Stafford Smith, 2020
82 Stocking et al., 2018
83 Stafford Smith et al., 2019b
84 Bierbaum et al., 2018
85 Systems analysis is the process of collecting and interpreting information about a system to identify systems components, objectives, and
problems and create solutions.
86 A review of selected past and ongoing GEF chemicals and waste projects and multi-focal area projects involving chemicals and waste
indicates that a detailed analysis of interlinkages between targeted issues and other environmental and socioeconomic issues is often lacking.
87 For more information on effective stakeholder engagement, see STAP report on multi-stakeholder dialogue (Ratner & Stafford Smith, 2020).
88
More examples are available in the background paper to this report (Hudelson et al., 2020).
81
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3.1.1. Promoting environmental sustainability in the textiles and garment sector89
• The textiles industry is an important,
fast-growing,
but
high-polluting
sector, associated with substantial
land, water, and energy use. More
than 1,900 chemicals are used, with
165 classified as hazardous, including
some POPs.
• Textiles are linked with air pollution,
water pollution, greenhouse gas
emissions, microplastics pollution, and
waste management challenges, with
very low reuse and recycling rates.
• Typical solutions are end-of-pipe
waste or wastewater treatment or changing production processes to reduce chemical pollution.
• A systems thinking approach would consider all the system’s elements, including farming practices,
production and processing technologies, type of chemicals used, supply chains, prevailing legislation
and policies, consumption patterns, commodity and consumer markets, societal idea of fashion, level
f ecological literacy in the society, and vision of manufacturers and retailers.
• Based on the analysis of interactions between the systems elements, a systems thinking-based
intervention could combine end-of-pipe solutions with regulations or incentives that encourage
greater producer responsibility, embracing a “green chemistry” 90 solution for chemical production
and use, or adoption of labeling or certification schemes to help consumers make more sustainable
clothing choices.
• Deeper systems thinking interventions may aim to change the sector to one more focused on a circular
economy approach. This may include deploying the: "slow fashion" concept, which encourages
consumers to buy fewer clothes of better quality and durability; or "fashion or clothing as a service"
model, in which clothes and accessories are not owned by customers but provided to them
temporarily through subscription or rental; or "circular fashion" solutions, in which clothes and
accessories are designed, sourced, produced, and used responsibly for as long as possible in their
most valuable form and later return safely to the environment (e.g., by composting) at the end of life.
• Implementing these concepts would require the redesign of how textiles are made and adopting novel
economic and business models, in which the goal of the sector is not only profit maximization but also
promoting functionality, sustainability, as well as business and customer satisfaction.

89

Based on Choudhury, 2014; Sajn, 2019; Toprak & Anis, 2017; KEMI, 2013; Roca & Herva, 2015; Fletcher, 2009; Nguyen et al., 2015
Green chemistry seeks to ensure that the design, development and implementation of chemical products and processes protect and benefit
the economy, people and the planet by finding creative and innovative ways to reduce waste, conserve energy, and discover replacements for
hazardous substances. In green chemistry, the definition of performance of chemical products changes from functions alone to functions and
sustainability (Zimmerman et al., 2020 and https://www.acs.org/content/acs/en/greenchemistry/what-is-green-chemistry.html).
90
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3.1.2. Improving the sustainability of chemical production, sales, and use through green chemistry and
chemical leasing 91
• The production capacity of the global chemical industry almost doubled from 1.2 billion metric tons
in 2000 to 2.3 billion metric tons in 2017 and the global size of the industry is projected to double by
2030 from the 2017 value of USD5.7 trillion under business as usual scenario.
• The production of several toxic chemicals, including those of concern to the chemical conventions and
SAICM, is associated with increased energy and resource consumption, toxic wastes, biodiversity loss,
water pollution, land degradation, as well as adverse effects on human health and welfare.
• Most chemicals management solutions focus on adjusting production processes to improve efficiency,
deploying end-of-pipe treatment of wastes and by-products, or regulations to restrict production.
• The chemical leasing model is an alternative intervention to change the goal from maximizing sales
volume to a performance-based paradigm that seeks to maximize the usefulness of chemicals. It is a
service-oriented model that aligns the objective of chemical suppliers and buyers by selling the
functions of chemicals, rather than focusing on the volume of sales - reducing environmental and
health impacts, improving occupational safety, and ensuring long-term sustainability of the sector.
• The chemical leasing model encourages manufacturers to produce chemicals through green chemistry.
This incorporates systems and
design
thinking
to
ensure that chemicals
are
benign
and
beneficial,
produced
from
renewable
feedstocks,
employ
circular manufacturing
process,
and
are
defined
by
both
The business-as-usual vs chemical leasing model for chemical production and use
functionality
and
(Source: adapted from UNIDO, 2016)
sustainability.
• The chemical leasing model has been successfully applied in electronic manufacture, metal fabrication,
wastewater and drinking water treatment, the petrochemical industries, and agricultural pesticides,
yielding environmental, health, occupational safety, and other socio-economic benefits.
3.1.3. Enhancing the sustainability of the electronics sector through the circular economy model 92
• The current linear take-make-use-dispose model in the electronics sector has resulted in adverse
environmental and human health impacts. The mining and processing of minerals used in electronics
leads to greenhouse gas emissions, land and forest degradation, biodiversity loss, and may
contaminate local and international waters.
• The manufacture of electronics and disposal at end-of-life are a primary source of toxic chemicals
released into the environment, including mercury, POPs, uPOPs, and heavy metals. E-waste is now
the fastest growing waste stream globally, with only about 20 percent soundly managed.
91

Based on Moser et al., 2015; UNEP, 2019; Moser & Jakl, 2015; UNIDO, 2016; Schwager et al., 2016; Schwager et al., 2017; Moser et al., 2014;
OECD, 2017
92
Based on Balde et al., 2017; Lundgren, 2012; WEF, 2019; WEF et al., 2014; EMF, 2018
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•

•

•

•

•

The electronics sector involves
waste
management,
environmental legislation and
policies,
manufacturers,
consumer behavior, health, job
creation, economic growth,
technical
know-how,
and
institutional capacity. Addressing
sustainability
requires
consideration of all the elements
in the system, and not just
focusing
on
downstream
interventions such as e-waste
collection and recycling.
The circular economy aims to keep resources in use for as long as possible, extract the maximum value
from them while in use, and recover and regenerate products and materials at the end of their service
life – is a system thinking approach that can be deployed in the electronics sector.
Interventions include policies and regulations, e.g., extended producer responsibility combined with
innovative business models, such as device leasing and product-as-a-service (e.g., Dell for personal
computers and Philips and Signify for lighting systems). These provide economic incentives for
manufacturers to emphasize durability, upgradability, repairability, ease of disassembly, and
avoidance of hazardous chemicals during product design, as well as the collection and recycling of
products at their end-of-life.
Other interventions involve developing policies, standards, and incentives to promote the
manufacture or importation of electronic products manufactured using the circular economy
approach, strengthening the capacity of regulators and enforcement agents (e.g., customs officers) to
enforce circular policies and standards, and providing information and incentives to help consumers
make informed purchasing decisions.
Implementing these solutions can deliver multiple environmental and socio-economic benefits. For
example, a combination of improved product design, retention of materials within a closed-loop, and
innovative business models, can help align environmental and economic objectives, including
improving resource efficiency, reducing chemical pollution, and provision of socio-economic benefits
such as improved occupational safety, prevention of avoidable healthcare costs, and creation of
decent jobs.

4.0. Capturing the benefits of chemicals and waste projects
In addition to delivering chemicals and waste global environmental benefits, GEF chemicals and waste
projects deliver GEBs in other GEF focal areas – biodiversity, land degradation, climate change, and
international waters. Furthermore, these projects can also deliver local environmental benefits, for
example, better air and water quality, and socio-economic benefits, such as jobs, improved livelihoods,
and health. However, current GEF metrics do not capture all the possible environmental and socioeconomic benefits achievable through its chemicals and waste investments. STAP seeks to help ensure
these co-benefits are considered from project design through implementation and evaluation of project
outcomes.
18

4.1. GEF-7 chemicals and waste result framework
Box 3.2 presents the GEF core indicators and sub-indicators for chemicals and waste (the full set of
indicators for all focal areas is in annex A). These indicators measure: the amount of chemicals reduced,
eliminated, or avoided; the number of countries with legislation and policies related to chemicals of
interest to the GEF; and the number of low- or non-chemical systems and emission control
technologies/practices implemented through GEF projects. However, these indicators do not capture
non-chemicals and waste GEBs, or local environmental and socio-economic benefits.
The environmental impact of reducing or eliminating chemicals will vary considerably with the ecological
context. For example, the type of ecosystem influences how mercury is transformed, stored or distributed
in the environment (that is, methylation, bioaccumulation, biomagnification, or burial).93 Accounting fully
for the impacts of projects would require a detailed assessment of the effects of reduced or eliminated
chemicals on the local ecosystem (e.g., air and water quality) and on local communities (e.g., health and
food safety and security). Chemicals and waste projects would, therefore, need to include descriptions of
the local ecosystem and socio-economic dimensions of the communities at project locations and present
the possible benefits to ecosystems and wellbeing of the local people, as well as metrics for measuring
these benefits.
--------------------------------------------------------------------------------------------Box 3.2. The GEF-7 chemicals and waste indicators
Reduction, disposal/destruction, phase out, elimination and avoidance of chemicals of global concern and
their waste in the environment and in processes, materials, and products (metric tons of toxic chemicals
reduced)
Sub-Indicators:
•
Solid and liquid Persistent Organic Pollutants (POPs) and POPs containing materials and products removed
or disposed (POPs type)
•
Quantity of mercury reduced
•
Hydrochlorofluorocarbons reduced/phased out
•
Number of countries with legislation and policy implemented to control chemicals and waste
•
Number of low-chemical/non-chemical systems implemented, particularly in food production,
manufacturing, and cities
Reduction, avoidance of emissions of POPS to air from point and non-point sources (grams of toxic equivalent
gTEQ)
Sub-Indicators:
•
Number of countries with legislation and policies implemented to control emissions of POPs to air
•
Number of emission control technologies/practices implemented
---------------------------------------------------------------------------------------------

4.2 Capturing GEBs and the co-benefits of chemicals and waste interventions
The six examples below illustrate the possible co-benefits from chemicals and waste interventions, and
the need for appropriate indicators to capture the them.
(i)

93

Projects to improve the manufacture and use of products, e.g., plastics, electronics, or textiles,
deliver chemicals and waste benefits and may improve energy efficiency and reduce
greenhouse gas emissions (e.g., by reducing plastic production using fossil-fuel).

Driscoll et al., 2007; Eagles-Smith et al., 2016; Ward et al., 2010; Adams et al., 2019
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Similarly, eliminating ozone-depleting substances helps the stratospheric ozone layer to recover, and
may also reduce greenhouse gas emissions and improve the energy efficiency of equipment (see
section 2.3).
The GEF-7 climate change indicators (greenhouse gas emissions mitigated – metric tons of CO2
equivalent and energy saved – megajoules) and the chemicals and waste indicator
(hydrochlorofluorocarbons reduced/phased out) are sufficient to capture these benefits.
(ii)

Pesticide and industrial POPs affect all GEF focal areas. Using systems thinking approaches
such as integrated pest management (IPM),94 agroecology,95 green chemistry, or the circular
economy can yield co-benefits in biodiversity, international waters, and land degradation.

These co-benefits can be quantitatively captured by current GEF-7 core indicators, including the area of
land restored, area of landscapes under improved practices, and area of marine habitat under improved
practices to benefit biodiversity (annex A). The GEF-7 results framework also provides for a qualitative
assessment of GEBs to capture specific benefits.
The evaluation of improved ecosystem services could offer further insights. For example, assessing how
reduced pesticide use (through IPM or agroecology) or decreased POP use (through green chemistry)
can lead to better freshwater quality and improved local biodiversity. Practical guidance is available on
how to develop indicators for ecosystem services, as part of monitoring and reporting (through
stakeholder engagement, policy analysis, and conceptual models).96
(iii)

Incomplete combustion of medical, municipal, and hazardous wastes is responsible for uPOPs
emissions, and produces greenhouse gas emissions, as well as causing air pollution, as do point
emission sources of mercury, such as coal-fired power plants and cement kilns.

The climate change indicator captures the reduction in greenhouse gas emissions. And improved air
quality could be captured by measuring the reduction in relevant air pollutants. Health metrics, such as
avoided adverse outcomes, disability-adjusted life years (DALYs), and monetized impacts, could be used
to assess the human health benefits of improved air quality.97
(iv)

Artisanal and small-scale gold mining is linked to deforestation, land degradation, biodiversity
loss, and fresh and international water pollution.

94

Integrated pest management is a sustainable approach that uses an understanding of the ecological relationship between crops, pests, and
the environment to develop pest management strategies that combine biological, cultural, physical and chemical options, in order to minimize
socioeconomic and environmental risks caused by pests.
95 Agroecology uses understanding of interactions of all important biophysical, technical and socioeconomic components of farming systems to
design and manage agricultural production in a way that is productive, while not damaging nature’s goods and services.
96 For example, Layke, 2009; Brown et al., 2014; Berghöfer & Schneider, 2015
97
Martenies et al., 2020

20

Projects can deliver multiple benefits in these focal areas and also socio-economic benefits, for example,
improved food security, increased food safety, and better and healthier livelihoods.
The GEF-7 indicator (area of landscapes under improved practices) can capture some of the biodiversity
and land degradation GEBs. But the freshwater indicator (commitments by countries to cooperative
management of shared water systems) would not capture freshwater benefits. And the GEF socioeconomic indicator (number of beneficiaries) would not capture the benefits of, for example, improved
food security and better livelihoods.
Indicators that capture freshwater co-benefits (e.g., physicochemical condition of, diversity of organism
in, and ecosystems services provided by freshwater 98 ) would provide a more complete account of
benefits.
(v)

Circular economy chemicals and waste interventions for transformational change (e.g., in the
plastics, textile, or electronic sectors) can lead to resource efficiency, reduced depletion of
natural resources, decreased environmental pollution, and lower greenhouse gas emissions.

While the GEF-7 core indicators for chemicals and waste (Box 3.4) and those for other focal areas (Annex
A) will capture the decreased environmental pollution and lower greenhouse gas emissions benefits,
the do not easily capture the resource efficiency and reduced depletion of natural resources benefits.
Indicators such as the amount of materials, water, and energy used, increased recycling rate, and
greenhouse gas emitted per product could be used to account for these benefits. 99
(vi)

Chemicals and waste projects can also deliver significant socio-economic benefits, for
example, improved food safety and security, enhanced human health, job creation, better
occupational safety, prevention of avoidable healthcare costs, improved livelihoods, and
better wellbeing.

The existing GEF-7 indicator for socio-economic benefits (number of direct beneficiaries disaggregated
by gender as co-benefit of GEF investment) is intended to capture these socio-economic co-benefits.
Socio-economic benefits could be reported quantitatively or qualitatively, including improved
agricultural productivity, avoided adverse health outcomes or improved DALYs, number of jobs created,
improvement in natural capital (e.g., land, water, biological resources), and increased incomes.

5.0 Recommendations
The GEF's mandate is to maximize global environmental benefits, and it is possible to capture co-benefits
without detracting from this core mandate. Evaluating and measuring co-benefits will provide additional
justification for GEF investments and will increase the return on investment. It would also show the GEF
98

See for instance, Canning & Death 2019; https://www.freshwaterhealthindex.org/indicators, for examples of metrics for measuring
freshwater health.
99
For example, Flachenecker et al., 2018; Behrens et al., 2015; Huysman et al., 2015; Bizikova et al. 2015.
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having greater impact, not only on the environment but also on the welfare and sustainable development
of the local communities where projects are located, and also provides an opportunity for getting better
buy-in, engagement, and political support at the local and national levels.
To ensure that more of the benefits from GEF chemicals and waste projects are properly captured, STAP
makes the following recommendations:100
In the near-term, the GEF should consider the following in the design of projects:
•

•

•

•

•

Apply systems thinking: devise a logical sequence of interventions, which is responsive to changing
circumstances. Address inter-connected environmental, social, economic, and governance
challenges across sectors in design and implementation, with an eye towards resilience,
transformational and enduring change.
Develop a check list of environmental and socio-economic benefits for developers to consider
identifying at the outset in designing projects, and to encourage them to think about suitable
metrics for capturing co-benefits.
Use qualitative, and where possible quantitative, indicators of co-benefits to ensure that achieved
benefits are presented with adequate details, context, and robustness. Qualitative indicators would
be useful in reporting benefits that may not be easily captured quantitatively, e.g., improvement in
natural capital, better livelihoods, and improved human health.
Allow flexibility in using indicators to capture co-benefits where suitable indicators are not
included in the GEF result framework. (The GEF-7 results architecture encourages this, but it has
not been widely adopted.)
Build capacity within the GEF partnership on systems thinking, mainstreaming co-benefits, and
developing indicators to capture co-benefits, and encourage bringing in expertise in the social
sciences, and health.

Looking further ahead, the GEF could consider the following:
•

•

•

Strengthen the GEF indicators framework to include both GEBs, and environmental and socioeconomic co-benefit, for example, improvements in air and freshwater, more efficient use of
resources, human health, and the number of jobs created.
Develop methodologies for assessing the direct and indirect environmental and socio-economic
benefits of GEF investments, for example, field studies and modeling to evaluate improvements in
the environment or ecosystem services due to better management of chemicals and waste.
Adopt qualitative analytical methods 101, for example, collecting data through interviews, focus
groups, surveys, and other forms of participatory approaches during project implementation and
evaluation. This would be particularly useful for assessing socio-economic benefits such as improved
food security, livelihoods, and wellbeing.

100

These recommendations have been tailored to the chemicals and waste focal area of the GEF but are also applicable to all of GEF’s work.
“Qualitative monitoring and evaluation methods involve collecting and analyzing data in the form of words rather than numbers. It involves
managing, sorting and interpreting qualitative data and can be carried out at any stage of a program or project cycle from design and planning
through to impact assessment (Allen and Lopez 2017).
101
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•

•

Develop or adopt composite indicators. This could combine a number of individual indicators into
a single index102, to measure the overall impact of a project on the global environment and on
society. Or the GEF could adopt existing composite indicators, such as the Environmental
Performance Index,103 Ecological Footprint Index,104 or Living Planet Index105.
Develop science-based targets for chemicals and waste, working with the chemicals MEAs and
SAICM, following the example set by the Montreal Protocol, UNFCCC, and CBD.

102

OECD, 2008
See: https://epi.yale.edu/. Also: Schmiedeknecht, 2013.
104 See: https://www.footprintnetwork.org/our-work/ecological-footprint/
105
See: https://livingplanetindex.org/home/index
103
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Annex A: The GEF-7 core indicators and sub-indicators
1. Terrestrial protected areas created or under improved management for conservation and sustainable use
(hectares)
Sub-Indicators:
Terrestrial protected areas newly created;
Terrestrial protected areas under improved management effectiveness
2. Marine protected areas created or under improved management for conservation and sustainable use
(hectares)
Sub-Indicators:
Marine protected areas newly created
Marine protected areas under improved management effectiveness
3. Area of land restored (hectares)
Sub-Indicators:
Area of degraded agricultural lands restored
Area of forest and forest land restored
Area of natural grass and shrublands restored
Area of wetlands (including estuaries and mangroves) restored
4. Area of landscapes under improved practices (hectares; excluding protected areas)
Sub-Indicators:
Area of landscapes under improved management to benefit biodiversity (qualitative assessment, noncertified)
Area of landscapes that meet national or international third-party certification and that incorporates
biodiversity considerations
Area of landscapes under sustainable land management in production systems
Area of High Conservation Value forest loss avoided
5. Area of marine habitat under improved practices to benefit biodiversity (hectares; excluding protected areas)
Sub-Indicators:
Number of fisheries that meet national or international third-party certification that incorporates
biodiversity considerations
Number of Large Marine Ecosystems with reduced pollution and hypoxia
Amount of Marine Litter Avoided
6. Greenhouse gas emissions mitigated (metric tons of carbon dioxide equivalent)
Sub-Indicators:
Carbon sequestered, or emissions avoided in the sector of Agriculture, Forestry and Other Land Use
Emissions avoided outside Agriculture, Forestry and Other Land Use (AFOLU) sector
Energy saved
Increase in installed renewable energy capacity per technology
7. Number of shared water ecosystems (fresh or marine) under new or improved cooperative management
Sub-Indicators:
Level of Transboundary Diagnostic Analysis and Strategic Action Program formulation and implementation
Level of regional legal agreements and regional management institution(s) to support its implementation
Level of national/local reforms and active participation of Inter-Ministerial Committees
Level of engagement in IW:LEARN through participation and delivery of key products
8. Globally over-exploited fisheries moved to more sustainable levels (metric tons)
9. Reduction, disposal/destruction, phase out, elimination and avoidance of chemicals of global concern and
their waste in the environment and in processes, materials, and products (metric tons of toxic chemicals
reduced)
Sub-Indicators:
Solid and liquid Persistent Organic Pollutants (POPs) removed or disposed (POPs type)
Quantity of mercury reduced
Hydrochlorofluorocarbons reduced/phased out
Number of countries with legislation and policy implemented to control chemicals and waste
Number of low-chemical/non-chemical systems implemented, particularly in food production,
manufacturing, and cities
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Quantity of products/materials containing POPs/Mercury directly avoided
10. Reduction, avoidance of emissions of POPs to air from point and non-point sources (grams of toxic
equivalent gTEQ)
Sub-Indicators:
Number of countries with legislation and policies implemented to control emissions of POPs to air
Number of emission control technologies/practices implemented
11. Number of direct beneficiaries disaggregated by gender as co-benefit of GEF investment
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