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ABSTRACT
The G20 should control climate change by mobilizing nature-based solutions to:
1.

Foster forests ecosystems by supporting the Restor platform to help re-grow one
trillion trees by 2025;

2.

Preserve peatlands and wetlands as natural protected areas;

3.

Clean cities by cutting air and lead pollution by 25% by 2025 and reducing heat sinks;

4. Green coasts, including on small island developing states, through “SDR for NBS” swaps.
5. Raise renewables’ share of energy to 25% by 2030, and by doubling nature-intensive
geothermal, tidal and wave power’s share by 2025 to cut coal;
6. Lower Land-Use Stress, by shifting from animal to plant-based agriculture, and minimizing methane emissions.
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CHALLENGE
Controlling the relentless rise in the global average temperature from atmospheric concentrations of greenhouse gas (GHG) emissions is a central challenge. These emissions are now
approaching critical, potentially irreversible thresholds and are significantly harming the global
economy, environment and human health. The situation requires urgent, ambitious action on
GHG sinks as well as sources, centred on nature-based solutions (NbS) amidst accelerating
biodiversity loss. NbS are defined as “solutions that are inspired and supported by nature,
which are cost-effective, simultaneously provide environmental, social and economic benefits
and help build resilience” (EU n.d.).
Controlling climate change and meeting the widely agreed goal of net-zero emission by
2050 requires decisive action on sources of emissions, but also on the sinks that remove the
emissions. As the only proven carbon sinks, nature-based solutions are critical to solving the
dual climate and biodiversity crises. The land and oceans’ combined sinks store 50% of such
emissions (WEF 2020; Project Drawdown n.d.).
The Agriculture, Forestry and Other Land Use (AFOLU) sector accounts for 18.4% of global
emissions and, in conjunction with food pre- and post-production processes, generates up to
37% of emissions (Our World In Data 2020; IPCC 2019). Globally, agriculture accounts for 73% of
deforestation, 70% of water use and more emissions than cars, trucks, ships and planes (IPCC
2019; Agrawal, Wollenberg and Persha 2014). It produces 44% of global methane emissions
and 81% of global nitrous oxide emissions (IPCC 2019). Hydrocarbon energy sources used for
electricity, heat and transportation combined account for 73.2% of global emissions (Our
World In Data 2020).1
Urban areas account for over 70% of global emissions, and since 90% of urban areas are situated on coastlines, they are highly susceptible to climate-fuelled disasters (C40 Cities n.d.).
These emissions pollute the air, water, soil and coasts. They harm human heath, especially
for the poor and marginalized.
These nature-based forestry, agriculture and land sources have also served as powerful, lowcost carbon sinks for untold millennia. Yet they have declined at a proliferating rate in the last
few decades. It is time to stop this decline and bring them back in bigger and better ways.
G20 leaders at their summits have recognized the relevance of NbS, but have only done so
recently, rarely and in an irregular and restricted way (see Appendix A).
The G20’s Rome Summit should unleash the full power of NbS to help stop the climate crisis now.
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The science clearly shows that the most cost-effective NbS are at hand and bring many
co-benefits in terms of climate, health and the economy. The top 20 climate change solutions listed by Project Drawdown, an ongoing research project of the most impactful solutions for “drawing down” emissions, includes 12 nature-based solutions (Hawken 2017). Six of
these relate to forests make and five to food and agriculture, with nature-intensive geothermal energy also making the top 20 (see Table 1 below).
Table 1

Six of these nature-based solutions stand out for the G20’s Rome Summit to adopt

FOSTER FORESTS
Forest ecosystems are critical for life. They determine the climate, regulate air and water and
enhance human and animal health. Yet they have long been shrinking and suffering increasingly severe stress. Science shows the global potential to restore 900 million hectares of land,
led by the G20 members Russia (151 million), the United States (103 million, Canada (78 million),
Australia (58 million) and Brazil (50 million). Through the Trillion Tree Initiative (1T.org) and support from industry and governments, more budgets back these essential ecosystems.
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However, thousands of global ecological restoration projects have survival rates of only 30%,
due in part to missing ecological data and monitoring tools. To bring connectivity and transparency to the thousands of actors working to restore degraded land and diverse ecosystems, the G20 can start by joining the UN Environment Program (UNEP) and Christiana
Figueres in supporting evidence-based efforts and networks, including through Restor, an
innovative online ecosystem network.
Restor is analogous to Google Maps for ecosystems. It transparently connects many
stakeholders, including governments, practitioners, investors, international organizations,
farmers, citizens and others, with the ecological and practical data they need for local decision-making. This encourages responsible ecosystem restoration, promotes local biodiversity, avoids invasive species, reveals where native trees will exist under current and future
climate conditions, and best deploys sustainable finance. It is the most advanced initiative
aimed at creating a much-needed single, comprehensive and increasingly detailed data
repository.
Building and mobilizing this network will help G20 members implement their own commitments, their commitments under the Bonn Challenge co-launched by G20 member Germany, and their own national initiatives. The initiative helps overcome socioeconomic, trust
and financial accessibility barriers by connecting projects to a network of organizations and
markets that can help refine and develop incentives for restoration. The G20 leaders can
specifically endorse Restor as a highly promising solution to this critical need, offer to provide their relevant government data to it and work with it to mobilize a full range of stakeholders in the desired way.
G20 summits have dedicated less than 1% of their public communiqués to forest ecosystems (see Appendix A). 2 They have not included monitoring in their environmental or climate change commitments. However, at Riyadh, leaders committed to reducing degraded
land by 50% by 2040 “on a voluntary basis.” At Rome G20 leaders should:
Foster forest ecosystems by supporting the Restor platform and committing to
re-growing at least one trillion trees by 2025 in a fully ecosystem supportive way.

PRESERVE PEATLANDS
Peat extraction accounts for roughly 25% of global methane emissions (Rojas Urrego 2019).
Peat is found in bogs, a type of wetland. Other wetlands are salt marshes, mangroves, seagrass beds and coral reefs. Peatlands cover only 3% of the world’s surface, but store almost
33% of land-based carbon — twice as much as forests (Rojas Urrego 2019). Intact coastal wetlands protect against coastal erosion from sea level rise, hurricanes, tsunamis and storms,
and the related deaths and economic costs (Narayan and Beck 2018). Yet during the past 45
years humans have destroyed over one-third of the world’s wetlands. They are disappearing
three times as fast as forests.
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Preserving peat saves 21.57 gigatons of CO2 and protects a further 1,230.38 gigatons (Hawken
2017, p. 123). Peatland restoration and reforestation offer potential carbon offset credits of 2.9
GtCO2 per year (Lex 2021).
G20 members possess much of the world’s peatlands. Russia’s Asian territory has
1,176,280km2 and its European territory 199,410 (Wetlands International 2009). Canada has
1,133,926km2, followed by Indonesia with 265,500km2, Alaska with 131,990km2 and the US’s
lower 48 states with 91,819km2.
The Ramsar Convention on Wetlands, signed by all G20 members except for Saudi Arabia,
has 916 officially designated Wetlands of International Importance within G20 countries,
covering 91,453,367 hectares (Ramsar 2014) (see Appendix B). Italy ranks fifth with 56 wetlands. The UK, its co-host of the 2021 UN 26th Conference of the Parties (COP 26) climate
conference, ranks first with 175 sites. G20 summits have never recognized the relevance of
peatlands and wetlands. At their Rome Summit, leaders should thus promise to:
Preserve peatlands and promote their quality, by immediately designating them as
natural protected areas through national action and under the UN Biodiversity and
Ramsar Convention, and map all global peatlands at ground level. They should do so
for wetlands by 2025, pursuant and complementary to the Convention’s Kunming COP
15 outcomes in October.

CLEAN CITIES
Clean cities protect people and the planet, while helping ensure prosperity.
Concentrated in cities, where most people now live, pollution kills nine million people and
costs up to 2% of gross domestic product (GDP) and 7% of healthcare costs annually (Landrigan and Acosta 2017). Six G20 countries are among the top ten in annual premature
deaths due to pollution (GAHP 2019). Ninety-one percent of the world’s population breaths
unhealthy air (WHO 2021). One in three children is lead poisoned (UNICEF 2020). The burning of fossil fuels, including via transportation, is a major source of emissions in cities that
simultaneously contribute to air pollution and climate change (GAHP 2020).
In cities, air pollutants interact with high temperatures, exacerbating poor health and increasing the death rate in urban populations. Cities are well-known “heat islands”: average
temperatures in cities are up to 3°C hotter than in non-urban areas, with even greater disparities at night, due to heat-retaining concrete, tall buildings that block cooling air flow,
much human activity and, importantly, a lack of greenery (Tan and Siri 2016). These heat
effects are likely to increase with climate change due to increased average temperatures,
increased frequency of heat waves and potentially decreased precipitation (Filho et al. 2018).
Air pollution and high heat have synergistic negative effects on human health, and significantly reduce quality of life (Scortichini et al. 2018).
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Solutions to urban pollution include reducing the burning of fossil fuels for heating, electricity generation and transport by upgrading public transportation, reducing the sulphur
content of motor fuels, promoting use of low- and zero-emission vehicles powered by clean
energy, ensuring proper recycling of lead acid batteries from vehicles and solar installations,
encouraging walking and cycling, restricting cars and trucks from city centres, preserving
and planting trees, and implementing other urban nature-based solutions, such as green
walls. Such measures simultaneously improve air quality, enhance the quality of urban life,
protect the climate, build climate resiliency and reduce childhood asthma, cardiovascular
disease, stroke and adult diabetes (Schmidt 2011; Landrigan and Acosta 2017).
G20 leaders recognized the general relevance of air pollution in 2017, 2019 and 2020. This
year, G20 leaders should commit to:
Cleaning cities and the air by cutting air and lead pollution and urban heat sinks by
25% by 2025, reducing fine particulate matter (PM2.5) concentrations to World Health
Organization (WHO) air quality standards by 2030; investing $100 million per year in
tree planting and maintenance; ensuring clean, safe lead-acid and other battery manufacturing and recycling practices; remediating highly toxic urban sites; and improving
watershed management practices.
They should also conduct inter-ministerial exchanges, mainstream and fund air pollution
prevention and mitigation, integrate air pollution and health planning into country and city
processes, including their Nationally Determined Contributions; immediately end fossil fuel
subsides, and rapidly phase out incentives for polluting industries, with aggressive targets
and timetables and effective law enforcement.

GREEN COASTS
Greening coasts improves carbon capture, health, food security, water quality, storm surge
protection, biodiversity, coastal economies, fisheries and sustainable tourism.
Yet climate change is increasingly destroying and damaging the coasts of G20 members
and small island developing states (SIDS) in the Caribbean and elsewhere, and the many
coastal cities around the world. All G20 countries are land and military bases, transportation
corridors and coastal states (which are increasingly vulnerable to storm damage, sea level
rise and sinking cities). Most have many small islands within their borders, notably Indonesia, which will host the G20 in 2022. Many G20 members have islands adjacent to their mainland, and some have overseas island territories around the world.
SIDS have climate adaptation, disaster response and recovery plans in place, but only limited capacity for resilience and mitigation. They lack access to financing based on vulnerability, they lack information and monitoring on marine resource status, and they lack effective
regional governance structures for prioritizing, planning and integrating work, and advocating for financial, technical and policy support, to help themselves and the world.
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G20 summits have long recognized the vulnerability of SIDS and singled out the Caribbean
with the catastrophic risk insurance facility they endorsed. But more is urgently needed
now. At Rome G20 leaders should commit to:
Greening coasts as living shorelines, especially in SIDS, by expanding mangroves, seagrass, coral reefs and “ridge-to-reef” programmes aimed at reducing land-based pollution, including marine litter; and enhancing marine protected areas, climate-friendly
coastal infrastructure for walking and biking, plant-based agriculture and the necessary international governance and finance.
G20 leaders should mandate G20 institutions to coordinate work with SIDS and their institutions, e.g. the Caribbean Community (CARICOM), the Caribbean Institute for Meteorology
and Hydrology (CIMH), the Caribbean Public Health Agency (CARPHA) and their equivalent
bodies in other regions, the US National Oceanic and Atmospheric Administration Marine
Debris Program and the German Agency for International Cooperation (GIZ), to strengthen
data for monitoring coastal areas, and establish sustained, appropriate, region-wide information and education on the value of the environment, sea and coasts, and the responsibilities of citizens
G20 leaders should improve access to finance based on the multi-dimensional vulnerability
index that the Alliance of Small Island States (AOSIS) has repeatedly endorsed, and through
new “SDR for NbS swaps”, where G20 members donate unneeded special drawing rights
(SDR) at the International Monetary Fund (IMF) to SIDS, to use mainly for climate action
through NbS.

REINFORCE RENEWABLES
Wind and solar power are well known, widely used, rapidly expanding, nature-intensive renewable energy sources. However, they face a critical barrier in replacing climate-polluting,
non-renewable hydrocarbon sources at the required speed and scale. That barrier — their
unpredictable intermittency when the sun does not shine and the wind does not blow — can
be partially overcome by reinforcing geothermal, tidal and wave power, which are reliable nature-intensive renewables, to help provide base-load and surge-capacity. As all G20 countries
have oceanic coasts and land for household heat exchanges, all can contribute and benefit.
Their collective effort can help cut costs and secure the necessary site availability.
Geothermal energy can save at least 16.6 gigatons of CO2 at a cost of US$ 155.5 billion, for net savings of US$ 1.03 trillion (Hawken 2017). It emits 99% less CO2 than similarly sized fossil fuel power
plants (EIA 2020). It is always available and accessible to households through heat exchangers
installed in the yards of homes (at a cost of only US$ 10,000.00 per house); deep geothermal,
which replaces oil and gas wells by extracting renewable heat rather than hydrocarbons; and
freely available, fully natural sources in naturally endowed countries such as Japan, Indonesia,
the United States and Iceland. By 2050, geothermal could expand eightfold in Europe and 26fold in the US, to provide 8.5% of American electricity as well as direct heat (Robbins 2020).
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Italy, the G20 2021 host, is a leader in geothermal energy (Istituto Affari Internazionali 2020).
The US is the world’s largest geothermal producer. China leads in developing geothermal
district heating systems, Canada in deep closed loop systems and Sweden in ground source
heat pump technology (Robbins 2020). At Hamburg in 2017, G20 leaders recognized that
“the energy transition needs to … includ[e] enhanced renewables deployment in heating
and cooling” and that “this includes…geothermal” (G20 2017).
Tidal and wave power can save at least 9.2 gigatons of CO2 at a net cost of US$ 411.8 billion,
for net savings of about US$ 1 trillion (Hawken 2017, 12-13). Tidal power is invisible, totally
predictable, and requires no storage, but is the most expensive renewable. Although it accounts for only 0.0004% of global electricity at present, this figure could rise to 0.28% by
2050, including 25% of electricity in the US, 30% in Australia and 70% in Scotland, with Korea
geographically favoured too.
This shift to reliable, nature-intensive renewables for base-load power should rapidly reduce
coal use. Coal supplied over 37% of global energy in 2019. The share was over 70% in countries where energy needs are still rising. Transition away from coal is therefore crucial for a
sustainable climate. With the variable cost of solar falling in most economies, coal’s share
of energy could be reduced if technological innovations make it possible for energy to be
stored at commercially viable costs. At the same time, hydrogen-based heat applications are
critical for an effective industrial transition. If G20 countries implement their stated policies
to retrofit, repurpose or retire their existing coal-fired power plants, they can halve coal-fired
emissions by 2030 and reduce coal’s share of energy to 28% by 2030. In a more ambitious
scenario, where energy storage and green hydrogen is promoted, the global share could fall
to 15%. This is possible if the major industrialised countries, led by the US, Australia, Germany
and Japan, take measures to bring down their share faster than the rest.
G20 summits, whose members have 80% of global energy consumption and installed renewable generation, have made 43 commitments on renewables and clean energy, averaging compliance of 88%. But they have so far neglected the reliable renewables and coal
transition. Thus, at Rome, G20 leaders should commit to:
Raising renewables’ share of their total energy mix to at least 50% by 2030; doubling
the share of geothermal, tidal and wave power by 2025; all substituting from energy
storage or other reliable renewables; cutting coal to 15% (or less) of global energy generation by 2030; cutting coal-fired emissions, coal financing and new production and
consumption by 50% by 2030, while mitigating the many risks and assuring affordable,
accessible, reliable energy for all by 2030.
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LOWER LAND-USE STRESS
Agriculture, Food or Land Use (AFOLU) accounts for up to 37% of all global emissions, including pre- and post-production activities in the food sector (IPCC 2019). Globally, agriculture
causes 73% of deforestation, 70% of water use and more emissions than cars, trucks, ships
and planes (IPCC 2019; Agrawal, Wollenberg and Persha 2014). AFOLU emissions pollute air,
water, soil and coasts, causing many diseases that disproportionately harm poor and marginalized people, including non-communicable diseases, antimicrobial resistance and public health crises, such as the current Covid-19 pandemic.
The AFOLU sector creates 44% of methane emissions, which warm 28-34 times more than
CO2 (IPCC 2019, UNECE n.d.; Candell 2020; Tian, Rongting, Josep et al. 2020). Other major
emitters of methane into the atmosphere include the oil and gas industry (24%), landfills
(11%) and coal mining (9%) (UN FAO 2021; GMI 2015). In some G20 countries, agriculture produces more than 40% of methane emissions (UN FAO 2021a). Methane accounts for 20% of
global GHG and one-third of their warming and will rapidly increase by 2030 (GMI n.d.).
Shifting from industrial animal agriculture to growing and eating plant-based foods can
eliminate at least 66.11 gigatons of CO2 emissions and benefit the environment and human
health in many other ways (Hawken 2017, pp. 39-40; Clark, Springmann, Hill et al. 2019). Some
G20 governments are increasingly promoting predominantly plant-based diets (Sorrel 2017;
Tello 2018; Flanagan 2019; IPCC 2019).
G20 leaders have long addressed agriculture and food. Saudi Arabia’s initial public priorities for 2020 included “sustainable agriculture and changing dietary habits” to address
the impacts of climate change on food systems (G20 Saudi Arabia 2019). However, this was
completely crowded out by Covid-19 at the Riyadh Summit. The Italian presidency should
robustly revive it, especially as the home of the core UN food and agriculture organizations,
a contributor to the UN food summit in September and co-chair, with the UK, of the UN climate summit in Glasgow in November. Moreover, Italy is home to the European Food Safety
Agency, and the largely plant-based Mediterranean diet has been recognized as an intangible heritage asset by UNESCO.
Minimizing methane requires breeding fewer ruminants for beef, pork and lamb, and lowering the methane the remaining ones emit. Moreover, the global oil and gas industry can reduce methane emissions by 75% using existing technologies, with up to two thirds coming
at zero net cost, by following the Methane Guiding Principles (IEA 2017; Li 2021).
Most G20 members are acting domestically and as partners of the Global Methane Initiative
and the Climate and Clean Air Coalition (CCAC) (GMI 2015; CCAC n.d.), but G20 summits have
never addressed methane. The G20’s Rome Summit should therefore:
Lower land-use stress, by immediately shifting from industrial animal agriculture to
growing and eating diversified plant-based foods; reducing food waste; minimizing
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methane emissions by applying the Methane Guiding Principles and aiming to achieve,
by 2025, a 25% shift from animal to plant-based food, and a commensurate cut in methane emissions from the agriculture and oil and gas sectors.
The Rome Summit should also foster carbon farming practices following the Koronivia Joint
Work on Agriculture under the UN Framework Convention on Climate Change (UNFCC), the
UN Food and Agriculture Organization’s Thematic Working Group on Agriculture, and the
CCAC’s agriculture initiative, and support the EU initiative to create an international methane emissions observatory (European Commission 2020).
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APPENDIX A
G20 SUMMIT CONCLUSIONS OF KEY NATURE-BASED SOLUTIONS
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Notes: blank cells = no data. n/a = not applicable. Peat/wetlands, in-stream hydro, methane and
plant-based diets had no references. Numbers = number of words on the subject. Percentages in
brackets = percent of total words on the subject.
Conclusions: Data measured by the G20 Research Group by coding the total number of words in the
G20 leaders’ public communiqués on a given subject and dividing by the total number of words in
the communiqué across all subjects, to determine the level of public attention given to said subject
relative to others.
Inclusion terms: Forests = forests, deforestation, afforestation, trees, land degradation, desertification, REDD+, Voluntary Guidelines on the Responsible Governance of Tenure of Land, Fisheries and
Forests in the Context of National Food Security (VGGT), agroforestry. Peat = peatlands. Air pollution
= air pollution, clean cookstoves, clean air. Urban air pollution = outdoor urban air pollution, urban
environmental quality (excludes indoor air pollution, clean cookstoves).
Coasts = coast/al, SIDS, mangroves seagrass, coral reefs, coastal infrastructure (excludes marine litter, marine pollution, marine environment, plastics, oceans). Run of river hydro (pumped hydro from
renewable sources) = run of river hydro (excludes hydro). Tidal = tidal, wave, ocean energy. Geothermal = geothermal. Coal = coal (excludes carbon, fossil fuels). Methane = methane. Plant-based diet/
agriculture = plant-based diet, vegetarian, vegan, flexitarian (excludes food security, diversified diet,
nutrition, hunger, small-holder agriculture).
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APPENDIX B
THE G20 AND WETLANDS PROTECTION

Source: https://www.ramsar.org/country-profiles.
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NOTES
1

Emissions estimations are derived from different sources. As such, the totals may not add

up to 100%, but illustrate the trends. Moreover, the “up to 37%” of emissions in the AFOLU
sector includes the pre- and post-production food supply chain, which may include energy
usage and therefore create overlap between the emissions estimates for the AFOLU and
energy sectors.
2

Data measured by the G20 Research Group by coding the total number of words in the

G20 leaders’ public communiqués on a given subject, in this cases forests, and dividing by
the total number of words in the communiqué across all subjects, to determine the level of
public attention given to said subject relative to others.
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