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Executive Summary
Governments around the world are injecting unprecedented sums into rebuilding economies disrupted by
COVID-19. Spending on this scale, totalling US$13 trillion as of December 2020, represents a once-in-ageneration opportunity to prime the economy to deliver greater equality, prosperity and resilience.
Unfortunately, analysis of COVID-19 stimulus commitments to date suggests that investments are further
entrenching unsustainable economic pathways, resulting in a high risk of stranded assets, accelerated
climate change and continued depletion of natural capital.
This paper presents a global assessment of the economic, environmental and social benefits of directing
stimulus towards a set of nature-based interventions that have so far been largely overlooked by
governments. These nature-based solution (NBS) interventions tackle societal challenges such as climate
change, air pollution and rising inequality, through the protection, sustainable management and restoration
of nature.1 This portfolio of opportunities - available in all countries and selected for their suitability for
stimulus spending - involves the restoration of the world’s natural ecosystems and the increased integration
of nature into our cities and farming systems, both terrestrial and marine. These interventions are not
exhaustive, and need not crowd out other green stimulus measures.2 They can be coupled with other proven
green investments, for example into renewable energy and electric grids, to ensure a diversified portfolio of
investments.
The key finding of our work is that investment in nature yields superior short-run economic returns
compared to more traditional stimulus measures – as well as very significant long-run benefits. The analysis
demonstrates that by directing less than 5% of the total stimulus to date (US$552 billion) into these NBS3
outperforms a business-as-usual (BAU) stimulus investment scenario globally, by delivering:
● More jobs and higher incomes: An NBS-focused stimulus creates about 7% more jobs globally than
the BAU scenario and stimulates 8% more short-term domestic economic activity. NBS interventions
are more labour-intensive than typical stimulus interventions and more effectively target segments
of the labour market hardest hit by the pandemic, so they are more effective at creating new job
opportunities for displaced workers. They also rely on fewer imported inputs and so are less prone to
‘leakage’ than the BAU scenario, where efforts to increase domestic demand dissipate around the
global economy.
● Accelerated decarbonisation: The modelled portfolio sequesters 2.2 billion tonnes per year of carbon
dioxide equivalent over 20 years, reducing global net annual greenhouse gas emissions by 4%.
● Protection of nature: Many of the NBS interventions focus on habitat protection and restoration,
including forests, wetlands and peatlands, covering millions of hectares of degraded ecosystems
globally. Restoring this land would contribute substantially to stemming biodiversity losses, and
recovery of important ecosystem services such as air and water quality improvement.
● Improved climate resilience: NBS improve resilience to floods and droughts. Indicative analysis,
accounting for projected increases in risks without further investment, suggest that NBS
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Global Standard for Nature-based Solutions
The NBS interventions considered in this analysis are not the only ones that may be amenable to stimulus spending.
3 The scale of interventions modelled (~5% of total stimulus) are intentionally modest to ensure that other useful or necessary
stimulus spending, including spending targeted at rescue and recovery as well as investments targeted at renewable energy are not
crowded out. 5% is not intended to represent an upper or lower bound, but one example of what reasonable spending on NBS in a
stimulus context might look like.
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interventions would reduce the financial impact of floods by US$23 billion annually, which represents
57% of the US$46 billion in worldwide economic losses caused by floods in 2019.4
This study provides an overarching case for governments to develop detailed investment and financing
strategies to roll out NBS. The global analysis presented in this paper favours a conservative approach,
considering only a selection of potential NBS options and capping the level of investment well below the
potential level. It does not examine in detail financial mechanisms and supporting policy frameworks that
could best exploit the opportunities for NBS, which over the longer term could establish sustainable markets
for NBS. Further work can build on this to develop these models, with tailoring for varying institutional
contexts.

4World

Resources Institute Press Release

3

Greening the stimulus: investing in nature

Contents
1
2
3
4

The stimulus as an opportunity ......................................................................................................... 5
Nature-based solutions as stimulus investments .............................................................................. 7
The performance of the Nature Based stimulus.............................................................................. 10
Next steps toward implementation ................................................................................................. 15

Authors
This note was possible through the contributions of:
Vivid Economics: Jonathan Aron, Neeraj Baruah, Aletta Csapo, Jason Eis, Naina Khandelwal, Allegra Saggese,
Bryan Vadheim, and Oliver Walker
SYSTEMIQ: Scarlett Benson, Henry Gilks, Caterina Ruggeri Laderchi, Jeremy Oppenheim, Talia Smith, and
Isabella Wedl

A number of experts generously offered their feedback throughout development:
Charles Barber, Maximilian Bucher, Hanny Chrysolite, Helen Ding, Michael Obersteiner, Frank Sperling, Nick
Stern, Fred Stolle, and Swenja Surminski

4

Greening the stimulus: investing in nature

1

The stimulus as an opportunity

A record economic downturn is spurring record stimulus spending. The COVID-19 pandemic has resulted in an
estimated 450 million FTE job losses worldwide in the final quarter of 2020, with all regions across the world
experiencing significant gross domestic product (GDP) losses. The International Monetary Fund states that the
global economy is set to experience its “worst recession since the Great Depression, surpassing the global
financial crisis a decade ago”, as Figure 1 illustrates. At the time of writing, an estimated US$13 trillion of public
stimulus packages have been announced globally as governments seek to mitigate economic damages.5 Even
with vaccine distribution gathering pace, stimulus spending is expected to continue well into 2021 with a pivot
towards investment to boost recoveries.
Figure 1

Source:

GDP losses from the COVID-19 recession exceed those of the 2008 financial crisis across regions

Authors based on IMF World Economic Outlook October 2020

This aggressive stimulus spending can shape short- and long-term economic outcomes. Stimulus spending
has a short-term goal of replacing lost spending in the economy, stemming economic and jobs losses to
avoid the negative economic feedback loops associated with recessions: job layoffs reduce consumer
spending, which in turn result in more layoffs and economic contraction. Stimulus also has much longer-term
impacts: nearly a third of stimulus spending could be invested into long-lived assets such as energy and
transport infrastructure, which will support and shape economic activity for years to come (see Box 1).6 The
scale of this investment will be vast; to put it into context, China’s entire Belt and Road Initiative is expected
to fund US$1 trillion worth of infrastructure over a 10-year period, while the investment flows associated
with global stimulus will be multiples of that in a single year.7

5

Stimulus data are updated as of December 2020, and published in the “Greenness of Stimulus Index”, by Vivid Economics and the Finance for
Biodiversity initiative.
6 Stimulus announcements to date have focused on rescue and recovery packages rather than long term investments, which typically come toward
the end of a stimulus cycle. Between 20 and 30% of stimulus in G20 countries went to investments after the 2008 financial crisis.
7
China's Belt and Road Initiative in the Global Trade, Investment and Finance Landscape, OECD 2018
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Box 1

Anatomy of stimulus

Stimulus spending can be subdivided into three main categories, which have different objectives:
● Rescue: These programmes support lost income, aiming to ensure workers who lose jobs do not
also lose livelihoods. Rescue can come in the form of payment protection, furlough schemes, or
direct payments to citizens, to name a few examples.
● Recovery: Recovery programmes are typically industry bailouts and expansion of government
purchases designed to restart economic activity. These programmes aim to ensure that rescue
packages are not needed over the long term.
● Investment: Investment involves near-term capital spending that will create jobs in the
construction and maintenance of long-lived assets. Ideally those jobs in the short term are
appropriate for workers who have lost their positions in other sectors, and that longer term
positions fulfil strategic aims of the country.
Spending packages typically include all three that vary significantly in relative size depending on country
recession impacts and priorities. The arguments in this paper focus largely on the investment portion,
which arguably has some of the longest lasting effects.

Stimulus investment represents a once-in-a-generation opportunity to restructure the economy, but the
measures announced so far are likely to entrench unsustainable activity. The world’s ability to meet global
challenges in the coming decade including climate change and biodiversity loss, as well as the relative
position of countries as economic and innovation leaders, will be determined in part by stimulus spending
undertaken during this crisis. And yet, just 4% (US$567 billion) of the stimulus announcements to date can
be considered “green”, and of that, just US$108 billion (less than 1%) is related to improving biodiversity or
preserving ecosystems.8 These green finance flows are dwarfed by the 27% of stimulus, or US$3.4 trillion,
being pumped into environmentally-destructive sectors. Such investments will further entrench
unsustainable economic pathways, resulting in a high risk of stranded assets, accelerated climate change and
continued depletion of natural capital. However, there is still time to change course: many of the
investments expected from the COVID-19 stimulus have yet to be announced, since the early
announcements have tended to focus on rescue and recovery.This paper presents a global assessment of the
economic, environmental, and social benefits of targeting stimulus towards activities that restore and
protect nature for a more resilient recovery.

8

Greenness of Stimulus Index, December 2020 release, Finance for Biodiversity initiative
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2

Nature-based solutions as stimulus investments

Effective fiscal stimulus focuses on timely, temporary, and targeted interventions to replace lost spending.
Portfolios of interventions should be shaped to meet the following criteria:9
● Targeted: finance is directed where there is spare capacity in the economy. Job opportunities match
skills and location of workers at greatest risk of unemployment.
● Timely: spending coincides with the economic downturn, forestalling impacts that would otherwise
lead to long-term economic scarring. For investments, this means that the proposed spending
targets ready opportunities that do not require lengthy planning or development processes.
● Temporary: interventions should be one-off investments that avoid increasing long-run budget
deficits and interest rates.
Stimulus investments can also be transformational, effecting long-run improvements in productivity. For
stimulus investments, as opposed to rescue and recovery, spending can also be used to reshape the
economy in ways likely to increase future productivity or resilience to future economic shocks. Figure 2
introduces ways that stimulus investments can reduce the costs of future growth.
Figure 2

Source:

Stimulus spending can be transformational, allowing economies to:

Authors

Seven nature-based solutions fit all four of these criteria and are widely available globally. Figure 3 illustrates
these opportunities. While far from an exhaustive list, these seven nature-positive investments all have the
potential to be targeted, timely, temporary and transformational and are available in nearly every country.
National governments considering implementation must consider these criteria within their country’s
context, as the practicalities of local implementation can dramatically impact how timely an investment may
be, for example. Nevertheless, these seven interventions all merit further investigation in the context of
stimulus spending, and are currently not being included in stimulus packages.

Adapted from If, When, How: A Primer on Fiscal Stimulus by Douglas Elmendorf and Jason Furman of The Hamilton Project

9
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Figure 3

Note:

Source:

Seven nature-based solutions offer compelling stimulus investment opportunities globally

Note that 3T’s compliance is assessed qualitatively by the authors, with ~ representing more partial or
marginal compliance. Compliance with all of these categories will vary (sometimes dramatically) with
national context, and this analysis is only intended to be indicative. *Urban greenspaces, though a
valuable potential investment, have benefits that are more difficult to measure than other interventions,
so are not included in the quantitative analysis in the rest of this note.
Authors

The opportunity to incorporate six interventions in global stimulus packages was modelled quantitatively.
We focus our analysis on fiscal stimulus that entails new capital expenditure funded directly by the
government (i.e. “investment stimulus”), rather than rescue or recovery packages such as bailouts, furlough
schemes, or tax deferrals. This is because our analysis seeks to inform future decisions on government
spending that is likely to focus on investment, rather than proposing stimulus be diverted away from
schemes that governments have already committed to. Based on the size and composition of stimulus
packages following the 2008/09 global financial crisis (GFC), we estimate that US$2.32 trillion of the present
fiscal stimulus will be directed towards investment. We have modelled two scenarios which differentially
allocate this US$2.32 trillion of investment:
● Scenario 1: BAU investment scenario. Stimulus investment during the GFC and in other instances of
economic downturn across the world has tended to favour polluting industries, including transport,
mining, utilities and agriculture. The size of the BAU scenario stimulus for each country is estimated
based on data from the GFC and forecasts of the COVID-19 recession. See Figure 2 below for the split
of investment across sectors.
● Scenario 2: nature-based investment scenario. A nature-based stimulus reallocates spending from
polluting industries to a portfolio of the six nature-based interventions selected based on their
suitability for stimulus.
The results of the analysis, detailed in the next section, favour greater inclusion of NBS in stimulus, though
there are reasons to be circumspect. NBS stimulus outperform reference interventions even when focusing
on short-term economic impact metrics like job creation and fiscal multipliers. When long-term impacts are
also considered, the case for focusing more of stimulus investment on NBS becomes even clearer. However,
Box 2 outlines simplifications in the modelling that, while not undermining the global findings of this paper,
do imply that various nuances are not captured that are likely to be important in specific contexts.
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Box 2

Simplifications in the modelling

The methodology used to compare a nature-based stimulus with BAU adopts a number of simplifications.
These facilitate a transparent, global approach to the unavoidable cost of failure to capture some details:
● There are no price effects. This analysis uses an input/output model to capture the way in which
investment spending filters through sectors in the global economy. This method that has been
used widely in peer-reviewed academic literature to model the effect of investment in contexts
where, as in the current global downturn, there is significant spare capacity in the economy and
this can be taken up without affecting input prices. However, despite the existence of spare
economic capacity in some parts of the economy, it is likely that both BAU and the nature based
stimulus would encounter capacity constraints in certain supply chains; the effects of these
constraints on prices and production are not accounted for.
● The set of interventions modelled is not exhaustive. The analysis includes only a subset of
potential interventions, both for NBS and for BAU investments. This subset was selected in
advance of the analysis based on an assessment of potential interventions against the 4T criteria
presented above and whether the investment was available globally. Other interventions are
possible, and may perform differently than those modelled here.
● Business models are not developed. Interventions under both the BAU and nature-based stimulus
require ongoing operational expenditure in order to continue to generate benefits, which
modelling assumes can be covered by some funding model. In some contexts, NBS may be
supported by potential revenue streams in the form of food sales, while in others they may
depend on less established models of carbon or biodiversity offset revenues. As is the case with
BAU investments in sectors such as road transport, some NBS may require ongoing public support
after they are constructed.
● The NBS stimulus portfolio is built up in a simple way. This analysis modelled a conservative and
diversified approach to investment. Any given country allocates a maximum 35% of total
investment stimulus to nature-based interventions (equivalent to around 5% of the total fiscal
stimulus including rescue and recovery), avoiding the risk of crowding out other productive
stimulus investment, such as renewable energy technologies. The portfolio of interventions
supported under the NBS stimulus was designed so as never to exceed any country’s natural
capacity for NBS options and to include all available intervention types, weighted towards those
with the highest payoff. An approach that optimised the NBS portfolio may therefore generate
higher returns.
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3

The performance of the Nature Based stimulus

The Nature-Based stimulus outperforms typical stimulus investments across the metrics considered. As
might be expected, NBS are more effective at delivering nature-positive outcomes such as carbon storage
and flood resilience than their conventional counterparts. In that regard, this analysis builds upon a large
established literature highlighting the importance of NBS in achieving climate and biodiversity outcomes.10
More surprisingly, our analysis suggests that NBS may also be more effective at delivering short-term
economic stimulus, creating more jobs and achieving better fiscal multipliers, a measure of economic impact
generated per dollar spent.
The relative labour intensity of NBS interventions and high returns on natural capital investments combine to
explain NBS outperformance. There are two principle reasons that the NBS-focused stimulus does well in the
analysis:
● Labour-intensive interventions, including NBS, are well suited to the aims of economic stimulus. NBS
interventions rely heavily on labour in their implementation. This means that there is relatively less
reliance on existing infrastructure that may have local capacity constraints, for example in
manufacturing supply chains, which reduces risk of implementation bottlenecks that delays stimulus.
Greater labour intensity also means that a greater share of stimulus spending remains local to the
intervention site, meaning that stimulus can be targeted more precisely than for conventional
investments that emphasise capital.
● Natural capital interventions have high social returns. Natural capital has undergone historic
destruction in the past century, contributing to climate change, fires, air pollution, and other
environmental disasters around the world. Historic destruction means that there are substantial
social returns to replacing it, regardless of whether it is in the context of stimulus or not. NBS
investments are compelling from a social welfare perspective, and their stimulus benefits only
strengthen their investment rationale.
This section outlines the potential benefits of greater inclusion of NBS in stimulus, in terms of employment
generation, economic output, climate mitigation, resilience, nature restoration, and establishing a new
industry.

10

See, for example, the IPCC’s Special Report on Climate Change and Land or the IPBES Global Assessment Report on Biodiversity and Ecosystem
Services
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3.1

Employment generation benefits

The nature-based investment scenario (the NBS scenario) outperforms a business-as-usual investment
scenario (the BAU scenario) globally, delivering 110 million short-term jobs, or 7 million more jobs than the
BAU scenario. This includes 83 million short-term domestic national jobs, or 9 million more than the BAU
scenario. Note that the NBS scenario is more jobs-intensive in almost all regions, with North America and the
Middle East & North Africa being the only exceptions. Figure 4 illustrates the raw jobs numbers, while Figure
5 shows how that translates into job creation per investment.
Figure 4.

Source:
Figure 5.

Source:

Number of domestic short-term jobs, thousands

Authors
Number of domestic short-term jobs per 2019 USD 1 million invested

Authors
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3.2

Economic output benefits

The NBS scenario outperforms the BAU scenario in all regions of the world, delivering US$1.2 trillion of
domestic gross value added (GVA) in the short term (US$86 billion more than in the BAU scenario). Including
cross-country spillovers increases the impact: US$1.9 trillion in the short term would be added to the global
economy (US$35 billion more than in the BAU scenario), amounting to more than 15% of the projected
economic losses of US$11 trillion over 2020 and 2021.
Figure 6.

Source:

Figure 7

Source:

Short-term domestic Gross Value Added (GVA), 2019 USD billions

Authors

Short-term domestic Gross Value Added (GVA) per USD 1 million invested, 2019 USD billions

Authors
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3.3

Climate mitigation

The NBS scenario outperforms the BAU scenario in all regions of the world, delivering 44 billion tonnes of
carbon dioxide equivalent (GtCO2e) of climate mitigation over 20 years. Reforestation accounts for the
largest share of benefits, with 67% of total mitigation (27 GtCO2e), followed by agroforestry with 21% of total
mitigation (8 GtCO2e). Note that this requires that intervention areas are not subsequently degraded again.
Figure 8

Note:

Source:

3.4

Net GHG emissions, GtCO2e

Indirect emissions are those that stem from the greater economic activity that results from stimulus
spending. The negative values in the left column represent the total carbon sequestered through NBS
interventions, the positive values in the center column represent carbon emissions created in the BAU,
and the column on the right is the difference, or how much mitigation results from switching from BAU to
NBS scenarios.
Authors

Resilience benefits

NBS interventions have a variety of potential resilience benefits, including:
● Flood risk reduction from peatland, wetland and mangrove protection and restoration. As a result of
these activities, the NBS scenario outperforms the BAU scenario in all regions of the world, resulting
in an estimated US$23 billion annual reduction in financial impact of floods. That represents 57% of
the $46 billion in worldwide economic losses caused by floods in 2019, which also caused nearly
4,500 deaths. In effect, this means that the US$522 billion investment worldwide would have a
payback of just 24 years based on avoided economic loss from flood damage alone.
● Agroforestry and habitat restoration decrease the likelihood and severity of droughts by dramatically
improving soil water retention, slowing water loss and regulating flow. Agroforestry efforts also
improve shading and decrease losses of livestock due to heat stress.
● Supply chain interventions like agroforestry and vertical ocean farming improve food security and
resilience to food shortages and disruptions. They diversify production and can shorten the length of
supply chains.
Resilience benefits are highly dependent on the spatial deployment of NBS interventions, so quantitative
figures are meant to be indicative of the scale of potential savings.
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3.5

Nature benefits

NBS-focused interventions could dramatically improve a variety of natural outcomes. Four natural outcomes
are of particular note:
● Stem biodiversity losses: Habitat restoration on the scale of hundreds of millions of hectares will be
required in order for biodiversity losses to stabilise or start to reverse course, in addition to
protection of habitats that remain.11
● Upgrade water resource management: Peatland and wetlands can improve water retention and
availability, and habitat protection and restoration broadly regulates soil erosion and improves
natural water filtration. That improved water quality can reduce reliance on synthetic treatment
inputs, reducing costs for water utilities. Wetlands and vertical aquatic farming can both reduce
nitrogen and pollutant load from agricultural or industrial runoffs, improving marine health.
● Reduce incidence of infectious diseases: Habitat destruction is directly tied to over a third of
infectious disease outbreaks over the past century, including COVID-19 and Ebola. Reversing this
trend would reduce the risks of future epidemics.
● Improve local health: Natural habitats can substantially improve local air quality, which has severe
impacts on length and quality of life, particularly in developing cities.

3.6

Establishing a new industry

Strategic support of nascent industries through stimulus spending can help support their long term growth.
For example, large scale stimulus targeted at the solar industry in both the US and China during the global
financial crisis is widely credited with establishing solar market leadership and jump-starting electric vehicle
and battery manufacturing in both countries.12 NBS opportunities share many of the same qualities of solar
in 2009: they are established technologies whose costs can be reduced through learning by doing. For
example, NBS project origination and development unit costs are currently relatively high, and increased
scale could bring them down quickly, and existing private NBS projects have high financing costs due in part
to lack of market experience. Large scale demonstration of NBS projects through stimulus could help
countries accelerate the maturing of a new NBS sector.

11"Bending

the curve of terrestrial biodiversity needs an integrated strategy" – Leclere et al., Nature
See the Solar Energy Industries Association, Mission 2020 Green stimulus case studies, and the International Energy Agency for more discussion on
this topic.
12
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4

Next steps toward implementation

The analysis set out in this note highlights the significant promise of NBS interventions as stimulus
investments. NBS focused stimulus outperforms more conventional forms of stimulus investments in short
term measures of demand management. Moreover, it could set the foundation for a transformation to more
sustainable economies in the years to come, leaving the countries that undertake it in a better position to
meet commitments both internationally and domestically regarding climate change mitigation, resilience,
natural capital and public health. Not all NBS interventions may end up being appropriate for every country
depending on the local capacity and the availability of existing programmes that could be scaled up rapidly,
but it is clear that NBS interventions need to be considered in national dialogues to a far greater degree than
they are right now.
As next steps, governments can mobilise to incorporate NBS into national recovery plans. Figure 10 outlines
a suggested path forward.
Figure 9

Source:

Next steps: guidelines for implementation

Authors
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