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Executive Summary

New research shows that nature-based infrastructure (NBI) is up to 50% cheaper than
traditional “grey” infrastructure to provide the same infrastructure service. In addition, NBI
provides 28% better value for money than grey infrastructure. These numbers are based

on the International Institute for Sustainable Development’s Sustainable Asset Valuation
assessments of various NBI projects.

To put these figures into context, we undertook a literature review on the global infrastructure
gap and the extent to which a portion of this could be filled by using NBI. This allows us

to estimate a global range of cost savings and value creation that NBI brings in comparison

to “grey” alternatives. We found that if we met our current global infrastructure needs but
swapped just over 11% of this with NBI—rather than traditional or “grey” infrastructure—we
would save USD 248 billion each year, out of the USD 4.29 trillion needed annually. These
savings could relieve some of the hefty strain already placed on public budgets by the ongoing
health crisis and go to other urgent investment needs.

Our research shows that this infrastructure swap could create additional benefits worth up to
USD 489 billion every year—a figure that rivals the annual GDP of countries such as Austria,
Ireland, or Nigeria.

Governments and infrastructure investors normally default to grey infrastructure to meet
infrastructure needs for coastal protection, water supply, energy, and transport, as well as to
increase the resilience of existing infrastructure. This happens because the cost savings and
added benefits of NBI options are neither well understood nor integrated into traditional
assessments of infrastructure projects.

This means that grey infrastructure often appears as the more attractive option on paper,
though it is less so on the ground. The result is a missed opportunity to tackle our climate and
biodiversity crises, which places both our natural environment and societal health at risk.

The Nature-Based Infrastructure Global Resource Centre was created to address this
evidence gap. Over the next few years, we will develop more than 40 assessments comparing
NBI with built infrastructure for a variety of assets. A database will collect and share data
on the economic performance of NBI for use by policy-makers, investors, and infrastructure
planners. Stakeholders will be able to better collaborate and share knowledge about what is
(and is not) working. And we will be making efforts to boost education about NBI through
communications initiatives, videos, events, and outreach.
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The world is facing a series of environmental and social challenges, many of them
compounded by the COVID-19 pandemic. Currently, 770 million people do not have

access to electricity (International Energy Agency [IEA], 2020), and 2 billion people lack
safe, nutritious, and sufficient food (Food and Agriculture Organization of the United
Nations et al., 2020). At the same time, more than 2 billion people do not have access to safe
drinking water, while 4.2 billion people live without safely managed sanitation (World Health
Organization & United Nations Children’s Fund, 2019).

The climate crisis has grown worse, and the current national strategies for slashing greenhouse
gas emissions are nowhere near the ambition needed to limit the global average temperature
rise to 1.5°C and avert irreversible damage (United Nations Framework Convention on
Climate Change, 2021). Countries are already having to adapt to the impact of a warming
planet as extreme weather events become commonplace. The biodiversity crisis, which

is linked to the climate crisis, has also become direr, amid the continued loss of crucial
biodiversity that helps support ecosystem health and local livelihoods.

The ongoing pandemic has created new challenges and greater infrastructure needs. Supply
chain disruptions and overwhelmed health systems are just two of the many examples

that have shown us how the infrastructure we have is far from the infrastructure we need.
Responding to these challenges so that people and the planet can thrive requires massive
investments over the coming years and decades. It also requires us to rethink whether our past
approach to infrastructure investments will be enough.

Historically, governments and private investors tend to support traditionally engineered
infrastructure, also known as grey infrastructure. Common examples include wastewater
treatment plants, dikes, and seawalls. In recent years, evidence has clearly shown that we
should instead rely on nature for solving some of these infrastructure needs, given that nature-
based infrastructure (NBI) saves money and provides greater benefits (Bassi et al., 2018,
2019; Cardinali et al., 2021; Cohen-Shacham et al., 2016; Cross et al., 2021; Somarakis et al.,
2019; Temmerman et al., 2013). NBI—such as sand dunes, wetlands, and forests—delivers
key services such as flood protection and water filtration while also providing additional
benefits to communities and the environment.

Making this case to governments and investors, however, means showing them the numbers.
Traditional valuations of infrastructure projects often fail to account for the added benefits to
health and the environment that NBI can provide. We need to better understand, quantify, and
value the role of NBI in meeting infrastructure needs and the contribution NBI can make to
reaching the Sustainable Development Goals (SDGs).

The questions we pose to ourselves are simple: How does NBI perform compared to grey
infrastructure? How can NBI help to bridge the infrastructure gap? And what outcomes would
emerge from shifting investments from built infrastructure to nature?

Building on this overarching question, this working paper aims to shed light on the following,
more detailed research questions:

IISD.org 1
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*  What is the infrastructure investment required to meet development goals across
sectors?

* How much of this need can be filled by NBI?

* What would it cost if we chose to build with nature instead of using traditional
methods?

* How much additional value does NBI create for our economy, society, and the
environment?

We answer these questions by bringing together two elements of research: a literature review
on infrastructure investment needs and the results from IISD’s Sustainable Asset Valuations
(SAVi) of NBI projects. We describe our methodology in Section 2 and the results in Section
3.We then place these results in context in Section 4, looking at what they mean for our
research questions. Annex A to this paper contains the overview of the literature review, and
Annex B contains the details from the SAVi valuations in which we compare the performance
of NBI with grey infrastructure.!

This working paper was developed by the Nature-Based Infrastructure Global Resource
Centre.2 At the centre, we aim to establish a business case for NBI by providing data,
training, and customized valuations of NBI projects. These valuations are co-created using
a multistakeholder approach, customized to the project and local context, conceived using
systems thinking, and created using system dynamics, spatial, and financial modelling.

Over the next few years, we will analyze more than 40 NBI projects around the world. We will
study and assess their performance against comparable built infrastructure options, looking

at their capacity to deliver infrastructure services, their climate resilience, and their support to
climate adaptation efforts. This research effort will help to strengthen the track record of NBI
in comparison to grey infrastructure and will help to refine the findings of this working paper.

1 Annexes A and B can be accessed here.

2 The Nature-Based Infrastructure Global Resource Centre is a new initiative established by the International
Institute for Sustainable Development (IISD), together with the Global Environment Facility (GEF), the MAVA
Foundation, and the United Nations Industrial Development Organization (UNIDO).
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2.0 Methodology

We use two main methods to answer the research questions above:

1. A literature review on the investment required to fill the infrastructure gap and to
reach stated development targets.

2. An assessment, based on several SAVi applications, of how much money can be saved
by investing in nature rather than built infrastructure.

In the first step, we reviewed the available literature to understand how much infrastructure
investment is needed for fulfilling national development plans and the SDGs. Based on this
review, where we also describe which sectors are already covered in existing estimates of the
global infrastructure investment gap, we calculated an average investment need per year in
different sectors.

Second, we reviewed the literature to assess how much NBI can contribute to fulfilling each
sector’s infrastructure needs. To do this, we matched the infrastructure services required to
meet development goals (e.g., water purification) with those services that NBI can provide
(e.g., wetland rehabilitation, natural water filtration). We complement this analysis with the
findings from our previous research on NBI, along with over 20 assessments where we looked
at how sustainable infrastructure performed against conventional infrastructure.3

Third, we looked at the total infrastructure investment required and examine how much of
that can be satisfied by NBI. There are certain ecosystem services that are directly comparable
with built infrastructure services (e.g., coastal resilience with mangroves or a seawall).
Building on the literature review, we estimated what portion of the total investment (and
hence service required) could be delivered by NBI.

Fourth, we have reviewed all past SAVi assessments that focus on NBI, and we have
determined whether (i) the investment required for the NBI option is larger or smaller than
the corresponding built infrastructure option and (ii) whether the value generated by NBI,
considering all ecosystem services provided and not only those desired in the first place, is
larger or smaller than the corresponding built infrastructure option. Data for this part of the
assessment were obtained from 10 SAVi assessments in Canada, Ethiopia, India, Indonesia,
Italy, Senegal, and South Africa.

Using the results of these 10 SAVi assessments, we compared the costs and benefits of

NBI and built alternatives. For each asset, we considered the undiscounted lifetime cost
(construction plus operations and maintenance) and value (direct benefits plus avoided costs)
(Table B1). From these numbers, we calculated the percent decrease in cost and percent
increase in value of NBI compared to grey infrastructure. We also calculated the benefit-to-
cost ratio for each asset. We then averaged these percent changes and ratios across the 10
assessments (Table B1).

3 For the technical background of these analyses, refer to https://www.iisd.org/publications/sustainable-asset-
valuation-tool-natural-infrastructure and https://www.iisd.org/publications/integration-climate-data-savi-model
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We did not include all assessments in each of the averages shown in Table B1. We did not have
information on grey infrastructure for the forest restoration in Indonesia or the tree planting
in Tshwane—we could include only the NBI benefit-to-cost ratio from these assessments.

We also could not calculate the benefit-to-cost ratio for the Saloum Delta because there was
no cost estimate for keeping the ecosystem in its current state. The benefit-to-cost ratios

for Pelly’s Lake and the Stephenfield Reservoir are much greater than for the other NBI
assets. Similarly, the grey infrastructure benefit-to-cost ratio from the Stephenfield Reservoir
assessment is an outlier because the benefits of the NBI are disproportionally high compared
to the other assessments. We excluded these values from the averages.

Finally, knowing the total investment that could be supported by NBI and having information
on the comparative performance of NBI versus built infrastructure, we estimated:

a) The financial savings that could be accrued (if NBI requires less investment to deliver
the same services that built infrastructure would be designed and implemented for).

b) The societal costs that could be avoided by using NBI (e.g., the additional carbon
sequestration that an NBI project could provide and how much economic value that
would be worth, given that this project would make it possible to reduce climate
mitigation investments in other areas).

¢) The added benefits it provides (e.g., if the NBI option is more labour intensive and
creates more jobs and income or makes more water available for productive and
recreational uses).

This assessment allows us to estimate the material (or tangible) cost savings from NBI, as well
as additional benefits. Some of these benefits may be intangible but nevertheless contribute

to human well-being. On the other hand, such intangible benefits are important for economic
analysis because, with policy action, they may become material and affect infrastructure-
related cash flows in the future.
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3.0 Results

Our research shows that NBI can be a game-changer in meeting some of the world’s
infrastructure needs and that it can do so while saving money and generating additional
benefits. We made the following projections.

Over the next 20 years, the level of infrastructure needed to support development needs would
cost USD 4.29 trillion annually if only grey infrastructure is used. The grand total would be
USD 85.791 trillion.

In practice, some of this infrastructure can instead be built using nature. We found that 11.4%
of this infrastructure need could be met effectively using NBI.

Figure 1. Possible share of NBI investment in the global infrastructure need

To meet the global
infrastructure need using

grey infrastructure

will cost -~ USD 4.29 trillion annually

Of this need,

could be met

with nature-based infrastructure
- USD 489 billion per year

If policy-makers and infrastructure investors decided to use grey infrastructure instead, they
would need to invest USD 489 billion. If they made the switch to NBI, they could save over
half of that investment—50.7%, to be exact, or USD 248 billion. Those savings could then be
reallocated to other investment priorities.

The argument in favour of NBI gets even stronger when looking at what other benefits come
from using nature instead of a built solution. We found that NBI’s added value is 28% greater
than grey infrastructure, which in dollar terms translates to USD 489 billion annually.

This corresponds to the annual GDP of countries such as Austria, Ireland, or Nigeria
(International Monetary Fund, 2021).

This additional USD 489 billion comes from the other ecosystem services that NBI provides,
beyond the primary demands that the infrastructure project is designed to tackle. Traditional
valuations do not factor into these ecosystem services and other benefits but instead focus
only on a narrow set of financial indicators that have not been adjusted to integrate the value
of nature or the value of its loss. The result is that those estimates paint a rosier picture in
favour of grey infrastructure than what the actual results show.
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Figure 2. The cost saving of NBlI compared to grey infrastructure

USD 4889 billion per year
allocated to natural infrastructure

Q’ Actual cost » USD 241 billion Potential savings > USD 248 billion
NBI is 50.7 % more cost effective Those savings can be reallocated to

than grey built alternatives other investment priorities

Continuing to use traditional valuations means that investments will flow disproportionately to
grey infrastructure. The result is a missed opportunity to tackle the twin crises of biodiversity
loss and climate change, which will lead to far greater environmental, societal, and economic

costs down the line.

Figure 3. Net additional value generated by NBI

USD 489 billion

500
(_\ This corresponds to the
400 annual GDP of countries such
as Austria, Ireland or Nigeria.
300

USD 241 billion
200

USD billion

100

NBI generates USD 2 per

NBI investment Net value J USD invested - 28% more
generated by NBI than grey infrastructure

3.1 Infrastructure Investment Needs and the Potential
Role of NBI

Table 1 summarizes our calculations of the average annual investment need for different
infrastructure sectors and the share of this need that can be performed by NBI. The details of

these calculations can be found in Tables Al to A5 (in Annex A).

We estimate that across different sectors, there is an average annual investment need of USD
4.29 trillion. We estimate that around 11.4% of this need (USD 489 billion) can be covered

through investment in NBI.

IISD.org
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Annual infrastructure need and share of NBI

P

Corresponding
Average potential NBI
investment per NBI investment per

Sector year (USD billion) share year (USD billion) Comments

Water and 448.43 25% 11211 There is restricted space for NBl in urban areas, a high volume of required

sanitation services, and a need for built infrastructure and maintenance.

Energy 1,382.18 5% 6911 We assume 70% of the investment need is for energy supply. NBl can be used

supply for micro-scale hydropower and bioenergy.

Energy 592.36 10% 59.24 We assume 30% of the investment need is for energy efficiency and demand-

efficiency side measures. Green roofs and walls reduce energy demand.

Transport 170946 10% 17095 NBI can be part of coherent planning for resilient transport infrastructure.

Agriculture = 125.16 50% 62.58 Agricultural production will embrace NBI, but grey infrastructure is needed for
machinery and supply chains.

Irrigation 3.33 20% 0.67 NBI can improve water supply, but there is a need for built irrigation
infrastructure.

Climate 28.62 50% 1431 NBI can address coastal, river, and urban flood risks by regulating water volume

resilience and speed.

All sectors 4,289.54 11.40% @ 48895 While we work with the 11.4% estimate for the calculations of the total cost
savings and added benefits of NBI globally, we acknowledge the uncertainty
and estimate a range between 9% and 14%, or a corresponding USD 400
billion to 600 billion of investment that can be fulfilled through NBI.

Sources: Authors’ elaborations based on Bassi et al,, 2020; Berghage et al.,, 2009; Bowler et al,, 2010; Cross et al., 2021; DiMuro et al,, 2014; Grant et al,, 2012; Griscom et al., 2017;
IEA, 20204, 2020b, 2020c; Kabisch et al., 2017; Lesbarréres & Fahrig, 2012; Narain et al., 2011; Rossi, 2019; Roth, 2013; Rozenberg & Fay, 2019; Storey et al., 2009; Talberth et al., 2016;
Tavakol-Davani et al,, 2016; Temmerman et al., 2013; United Nations Educational, Scientific and Cultural Organization, 2018; United Nations Environment Programme, 2021; United
Nations Environment Programme et al., 2014; U.S. Environmental Protection Agency, 2003; Vineyard et al.,, 2015; Zhou et al.,, 2006.
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There is a wide range in the estimates of how much infrastructure is needed at a global scale.
These numbers can run from as low as USD 150 billion to as high as USD 7.9 trillion per
year. How these estimates are calculated also varies, depending on what infrastructure services
they cover, whether and how they account for the SDGs and climate action, and which
countries and regions they include. We found that, based on average annual investment needs
for infrastructure sectors, a total average investment of USD 4.29 trillion is required every
year. To put this into perspective, low- and middle-income countries are estimated to currently
spend between USD 820 billion and USD 1.21 trillion on infrastructure every year (Fay et al.,
2019).

Until now, there has been no global estimate on how much of this global infrastructure need
can be met using NBI. The research conducted to date has, however, already shown that
various types of NBI can provide the same services that governments and infrastructure
investments also seek to obtain from built infrastructure (Bassi et al., 2019; Cross et al., 2021;
Somarakis et al., 2019; Temmerman et al., 2013; United Nations Environment Programme et
al., 2014).

For example, coastal ecosystems such as mangroves, reefs, and sand dunes protect

people from floods, a service that would otherwise require building dikes or conventional
infrastructure. A variety of NBI systems, such as human-made wetlands and reed beds, can
treat wastewater and are an alternative to wastewater treatment plants. In urban areas, street
trees, parks, and green roofs regulate temperatures and reduce heat stress for residents, thus
decreasing demand for energy-intensive air conditioning.

A detailed overview of the infrastructure functions NBI can provide for each sector is
provided in Annex A (Tables A4 and A5).

Based on the reviewed studies (see Annex A, Table Al), the largest infrastructure investments
are required in the energy and transportation sectors. Energy infrastructure will require
investments of about USD 1.975 trillion per year for both energy supply and energy-efficiency
measures. Investment needs for transportation go up to about USD 1.709 trillion per year.

Rising temperatures, more intense heat waves, and the resulting urban heat island effect are
driving demand for cooling, and thus more energy. Trees and green spaces can naturally
cool down their surroundings and prevent the need for investments in energy-intensive air
conditioning. NBI can also improve building insulation and thus improve energy efficiency.
Bioenergy and micro-scale hydrop85ower are two examples of how NBI can provide
renewable energy and contribute to energy supply.

Based on our literature review, the average annual investment need for energy is USD 1.975
trillion. We break down those results to consider how much of that investment goes into
energy supply and how much goes into improving energy efficiency or managing the demand
for energy. In both cases, we find that NBI can be a promising solution for the energy sector.

We assume that 70% of these investments (USD 1.382 trillion) goes into energy supply, with
the remaining 30% (USD 592.36 billion) going to demand management/energy efficiency.

IISD.org 8
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First, NBI can help lower energy demand. We estimate that 10% of the investments that are
normally given to grey infrastructure to manage energy-related demand can instead go to
green roofs, trees, and other types of NBI. In dollar terms, that means that the global demand
for energy will actually drop by USD 59.24 billion annually.

Second, we found similarly promising results when looking at how NBI can help supply
energy. We assume that 5% of the investments could be used to fund micro-scale hydropower
and bioenergy (USD 69.11 billion annually) (see also Annex A, Tables A4 and A5).

Flooding of transportation infrastructure such as roads and railway tracks—which will only
increase in frequency and severity as the climate crisis worsens—demands greater spending on
maintenance and replacement. Grey infrastructure like sewage upgrades and water retention
basins can reduce the extent of damage caused by floods, but there is also great potential for
using NBI instead. For example, stormwater infrastructure such as swales and wetlands can
retain and slow the pace of water, reducing the amount of damage from road washouts. We
estimate that 10% of the investments into transportation, totalling USD 170.95 billion every
year, could be better spent on climate-resilient infrastructure that incorporates NBI (see also
Annex A, Tables A4 and A5).

In the water and sanitation sector, the average investment need is USD 448.43 billion
per year, with estimates from the literature ranging from USD 18 billion to USD 900 billion
depending on the spending efficiency, targets, and country coverage.

Around the world, better wastewater treatment is required to provide access to safe water and
protect natural ecosystems. Wastewater treatment plants have traditionally performed this
function, but there is also a range of NBI options available to do just that. Wetlands, reed beds,
or soil infiltration systems, for example, can efficiently clean water. Riparian buffers, forests,
and bioswales can trap sediments, remove toxins, and regulate nutrient levels, thus avoiding
investments in water filtration.

NBI is also crucial for water retention and supply. Freshwater ecosystems such as wetlands,
forests, and green spaces can sustain water supplies through soil infiltration and storage.
Built infrastructure such as water reservoirs and dams are otherwise needed to provide these
services.

Given this potential of NBI to supply and treat water (see also Annex A, Tables A4 and A5),
we estimate that 25% of the investment need for water and sanitation infrastructure can be
performed through NBI instead of grey infrastructure. This means an annual investment of
USD 112.11 billion. This estimate takes into account that space for NBI in urban areas is
limited, huge volumes of water are needed around the world, and built elements are a core
part of water and sanitation systems.

In the agriculture sector, we calculated an investment need of USD 125.16 billion per year.
Estimates from the literature range from USD 2.54 billion for helping the agriculture sector
adapt to the impacts of climate change to investing USD 265 billion into infrastructure to
improve food security and end hunger. Agricultural practices like agroforestry, composting,
and grazing management can improve water availability, increase yields, protect crops from
extreme weather, protect and improve soil health, and provide fodder for livestock. They can
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also increase carbon storage and help to stabilize biodiversity. Given this potential of NBI in
the agriculture sector, we estimate that 50% of the total investments could flow toward NBI
(USD 62.58 billion per year) (see also Annex A, Tables A4 and A5).

In relation to irrigation infrastructure, we found that an additional USD 3.33 billion is
needed to extend irrigation systems. We estimate that 20% of the estimate for irrigation, or
USD 670 million, could be invested into NBI that improves water supply every year (e.g.,
through agroforestry practices) (see also Annex A, Tables A4 and A5).

Under climate resilience, we grouped investments required for flood protection, for making
existing infrastructure such as roads more climate resilient, and for strengthening coastal
zones. According to the literature review, estimates range from USD 7.5 billion to USD 70.36
billion per year, with an average of USD 28.62 billion. In addition, NBI can prevent floods
from rivers and extreme rainfall by retaining water and slowing down water flows. Based on
this high potential of NBI to offer flood protection along coasts, inland water bodies, and in
urban areas, we estimate that 50% of the investment gap in this sector could be filled with
NBI. This means investments of USD 14.31 billion every year (see also Annex A, Tables A4
and A5).

Early evidence points to significant cost savings when choosing NBI over built infrastructure.
In our work with SAVi, we find that, in most instances, NBI costs about 50% less than built
infrastructure alternatives while delivering the same—or better—outcomes. This is primarily
due to lower capital investment for NBI, in particular when nature is already present and
does not have to be “rebuilt.” As well, NBI often proves more climate resilient than built
infrastructure and costs less over time because it actively avoids costs in relation to extreme
weather events.

We also find that, in addition to cost savings, NBI generates about 28% added value
because it provides for a healthier environment, job creation, and opportunity for growth

in other economic sectors such as tourism and agriculture. As explained in detail under the
Methodology section, data for this part of the analysis is derived from 10 SAVi assessments,
captured in Tables B1 and B2 (in Annex B).

As shown in Table B2, grey infrastructure generates, on average, USD 3.57 per dollar invested.
Thus, we expect that investing USD 489 billion in grey infrastructure will generate USD
1.744 trillion in value. However, NBI generates 28% additional value compared to grey
infrastructure, resulting in USD 2.233 trillion in value.

We also found that NBI costs on average 50.7% less than built alternatives (Table B2),
meaning that policy-makers and infrastructure investors can save USD 248 billion if they use
NBI to meet 11.4% of the global infrastructure gap, relative to the USD 489 billion that they
would have to invest otherwise.

Combining the extra value created from NBI (USD 489 billion) with the cost savings
(USD 248 billion), we find that using NBI would result in an additional USD 737 billion
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available every year. When weighing this figure against a world population of 7.8 billion, this
corresponds to USD 94 per person per year—crucial gains that could be used to address other

needs.

Table 2. Lifetime, undiscounted costs and value generated by NBI and grey

alternatives from 10 SAVi assessments

SAVi Type of Total cost Value generated
assessment infrastructure (thousand USD) (thousand USD)
NBI Grey NBI Grey
Pelly’s Lake Water 783 38,260 93,596 93,596
reservoir
Stephenfield Water 6,511 4,716 481,244 480,172
Reservoir reservoir
Lake Dadl Water 229914 211,716 5107480 3,221,043
treatment
Saloum Delta Wetland 0] 674,920 2,374,135 87,166
S’Ena Arrubia Wetland 17,354 29996 96,516 85,232
Wetland
Corru S'lttiri Wetland 17,354 77782 261,215 231,171
Wetland
Stormwater in Water 3,050 5772 9491 0.679
Johannesburg | treatment
Indonesia Tree planting 9,600 N/A 113,930 N/A
Forest and water
Restoration retention wells
Addis Ababa Tree planting 58,163 457178 472,015 625,214
Tree Planting
Rainbow Green roofs 185 N/A 223,655 N/A
Junction and tree
Tswhane planting
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Cost savings, value increase, and benefit-to-cost ratios for NBl and grey

infrastructure
Grey
Type of NBI cost NBI value NBI benefit-  benefit-to-
Project name infrastructure | savings increase to-costratio = cost ratio
Pelly’s Lake Water 783 38,260 93,596 93,596
reservoir
Stephenfield Water 6,511 4,716 481,244 480,172
Reservoir reservoir
Lake Dal Water 229914 211,716 5,107480 3,221,043
treatment
Saloum Delta Wetland 0] 674,920 2,374,135 87166
S’Ena Arrubia Wetland 17,354 29996 96,516 85,232
Wetland
Corru S'lttiri Wetland 17,354 77782 261,215 231,171
Wetland
Stormwater in Water 3,050 5,772 9491 0.679
Johannesburg @ treatment
Indonesia Tree planting 9,600 N/A 113,930 N/A
Forest and water
Restoration retention wells
Addis Ababa Tree planting 58,163 457,178 472,015 625,214
Tree Planting
Rainbow Green roofs 185 N/A 223,655 N/A
Junction and tree
Tswhane planting

Note: Crossed-out numbers are outliers that are excluded from the average. On average, NBI costs
50.6% less and generates 291% more value. NBI generates USD 10 for every dollar invested, while grey

infrastructure generates USD 3.6 per dollar invested.
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4.0 Conclusion

This paper points to clear benefits from investing in NBI compared to grey infrastructure.
By combining two strands of research—a review of the global investments required to fill
the infrastructure gap and reach stated development targets coupled with the avoided costs
and added benefits of investing in nature rather than in built infrastructure—we can provide
tentative, yet evidence-based, answers to the following research questions.

What is the global infrastructure need?

Meeting the global infrastructure need using grey infrastructure will cost USD 4.29 trillion
annually over 20 years for a total of USD 85.791 trillion. This includes investments in water
and sanitation, energy, transportation, agriculture, irrigation, and climate resilience. The
literature review of these infrastructure investment needs revealed great differences between
the studies and considerable uncertainty about what it will cost to fill the infrastructure gap
and reach sustainable development objectives.

How much of this need can be filled by NBI?

For the calculations in this working paper, we estimate that 11.4% of our infrastructure needs
can be met with NBI. Without NBI, this 11.4% corresponds to USD 489 billion.

For each category, such as water and sanitation or agriculture, we studied the literature to
estimate the share of investments that could be met with NBI. This revealed that, until now,
there had been little consideration for the potential of NBI, which highlights the need for a
better evidence base.

How much do we save if we choose to build with nature?

Our assessments of NBI projects indicate that NBI costs 50.7% less than built alternatives.
This implies that, instead of investing USD 489 billion every year to meet 11.4% of the global
infrastructure need, we could—through investments in NBI-—spend only USD 241 billion,
resulting in annual savings of USD 248 billion, which can be invested in other development
priorities. To put this into perspective, ending hunger by 2030 requires about USD 330 billion
(Ahmed, 2020).

How much additional value does NBI create for our
economies, society, and the environment?

NBI not only delivers key infrastructure services, but it also provides additional benefits, such
as improved health and nutrition, increased revenues, and benefits for biodiversity. Based on

our valuations of 10 NBI projects, we expect that using NBI to fulfill infrastructure needs
generates 28% more value than choosing grey infrastructure.
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Therefore, using NBI instead of a grey alternative would increase the value created by USD
489 billion every year. This additional value corresponds to the annual GDP of countries like
Austria, Ireland, or Nigeria.

The additional value creation of NBI comes primarily from the (intangible) value of other
ecosystem services beyond the infrastructure need for which the NBI is designed. Traditional
assessments of infrastructure projects overlook these benefits, as well as the cost savings. This
means that there is no well-established track record on the performance of NBI in particular
in comparison with grey infrastructure.

These inaccurate and incomplete valuations skew decisions in favour of grey infrastructure
as the default option to meet infrastructure needs. This leads to disproportionately higher
investment into grey infrastructure, which means that policy-makers and infrastructure
investors are missing the opportunity to tackle biodiversity loss and climate change, as well as
the opportunity to spend money more efficiently. A more comprehensive valuation, such as
those undertaken using SAVi, makes it clear that using NBI has better outcomes for society
while also being better for the investors’ bottom lines.

We acknowledge that these results emerge from a preliminary assessment and encourage
future research in this area. We found that (i) the literature on the global infrastructure
investment need is fragmented, with a variety of estimates that are grouped in different
clusters of infrastructure and cannot be easily compared; (ii) the few existing NBI assessments
focus on water services, ignoring the wide variety of NBI and the range of services this

type of infrastructure can provide; and (iii) there are few studies that consider the cost and
performance of NBI against built infrastructure, meaning that there are few other models to
draw inspiration from and compare our work to at this stage.

The NBI Global Resource Centre aims to address this latter gap. We will undertake more
than 40 comprehensive assessments to improve the understanding of NBI performance. This
evidence base will be recorded in a database.

We will regularly integrate findings from this work into our working paper. This will allow
us to refine the estimates of the cost savings and value creation of NBI compared to grey
infrastructure.

The NBI Global Resource Centre will also undertake the development of capacity-building
materials for sustainable asset valuation, which will be published on our website. We will also
pair this capacity-building work with communication and outreach efforts, allowing us to
clearly show the business case in favour of NBI and the lessons we are learning along the way.

Investing in NBI that helps to achieve multiple goals at once will be key to successfully
confronting the overlapping global challenges facing the world today. Together with our
current and future partners, we hope to support policy-makers and investors in understanding
the true value of investing in infrastructure that helps both people and the planet thrive.
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