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WORK
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Starting with our first project in Bolivia more than 30 years ago, Conservation International has helped support 1,200 protected areas 
across 77 countries, protecting more than 601 million hectares (1.485 billion acres) of land and sea. With offices in 30 countries 
worldwide, Conservation International’s reach has never been broader, but our mission remains the same: to protect nature for the 
benefit of us all.

GREEN-GRAY PORTFOLIO



   
HOW CAN WE MOVE FORWARD WITHOUT BEING 

HELD BACK?”|
“JUMP START RESILIENCE WITH IMMEDIATE 

ACTIONS” | 
“CURRENTLY HAVE 1000’S OF (RELATIVELY SMALL)  
SINGLE-PURPOSE INDEPENDENT PROJECTS” | 

“HOW DO WE MOVE TOWARDS A SYSTEMS 
APPROACH?”| “NON-LINEAR CHALLENGES NEED 

NON-LINEAR SOLUTIONS” |
“SCREAM FOR HELP FOR GUIDANCE & 

TOOLS” | 
“MOST AVAILABLE GUIDANCE IS OLD & OUTDATED” 



GIVEN THE LACK OF ACCEPTED NORMS AND 
STANDARDS FOR NATURAL INFRASTRUCTURE 

DESIGN AND ENGINEERING, 

HOW MIGHT WE INCREASE THE EXPERIENCE, 
FAMILIARITY AND, CONSEQUENTLY, CONFIDENCE OF 

ENGINEERS, DEVELOPERS, INDUSTRY, AND 
GOVERNMENTS 

SO THEY CAN DESIGN AND BUILD NATURAL 
INFRASTRUCTURE PROJECTS THAT PROTECT, 

MANAGE, AND RESTORE NATURE FOR 
COMMUNITIES AND FUTURE GENERATIONS



21ST CENTURY 
ENGINEERING GUIDELINES

FOR OUR 21ST CENTURY
CHALLENGES
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By 2050, nearly 20% of the 
world’s population will be at risk 

of floods
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By 2050, up to 
5.7 billion 

people will live 
in water-scarce 

areas.
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Infrastructure costs are expected to account for 
up to 80% of total climate change adaptation 

spending globally – estimated at USD 150 billion 
to USD 450 billion per year in 2050.

sustainable & resilient
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Nature-based infrastructure can be up to 50% 
cheaper than traditional gray infrastructure and 

provide 28% better value for money. 

Replacing just 11% of current global 
infrastructure needs with nature-based 

infrastructure could save USD 248 billion each 
year.   



A RANGE OF POTENTIAL SOLUTIONS
Green-gray – or hybrid -

infrastructure draws upon the 
best of our engineering 

achievements to create hybrid 
solutions along this spectrum

In our most built environments a 
gray-only solution, like sea 

walls, may be most appropriate 
– and on the other end of the 

spectrum, a purely green 
solution, like mangrove 

restoration, may be best.



OUR GOAL
Fundamentally transform the engineering and construction industry 

to design and build with nature – to create the next generation of 
climate resilient infrastructure.

Key barriers:

1. Engineers, developers, industry, and governments lack experience, familiarity 
and, consequently, confidence in the reliability and application of green-gray 
approaches;

2. Technical knowledge and data needed to standardize reliable green-gray 
solutions is not broadly or equitably available;

3. Most infrastructure policies and regulations do not currently incentivize green-gray 
solutions; and

4. Real and perceived risks constrain investments in developing economies despite 
significant opportunities for achieving social, economic, and climate mitigation and 
adaptation objectives at a competitive cost.



WHAT ARE WE TALKING ABOUT?

Generically ….

1. Description of the approach 
• e.g., purpose, benefits, and constraints

2. General design principles 
• e.g., sizing, operation and maintenance requirements, 

costs

3. Design Detail(s)
• usually drawn in AutoCAD

4. Design Specification 
• word document with detailed instructions to the builder

DESCRIPTIVE 
METHODS

STANDARDS



ENGINEERING DESIGN GUIDELINES EXAMPLE
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ENGINEERING DESIGN GUIDELINES EXAMPLE



THERE ARE FEW ACCEPTED 
ENGINEERING STANDARDS FOR 

NATURE-BASED 
INFRASTRUCTURE SOLUTIONS –

BUT THERE ARE – MANY 
GUIDES AND RESOURCES THAT 
GIVE US ENOUGH INFORMATION 

TO BEGIN …









SCIENCE & ENGINEERING

Develop concise, scientific green-
gray engineering guidance for 
mangroves + seawalls

- Guyana specific

- General version

Database review of Engineering 
Resources available on our green-
gray community website…



ENGINEERING GUIDANCE AVAILABLE
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DOING 
KNOWING THAT:

1. OFTEN THE COMPLEXITY OF NATURE-BASED 
SOLUTIONS REQUIRES 

FLEXIBLE DESIGN APPROACHES– VERSUS RIGID 
STANDARDS

2. COMPETENT ENGINEERS – WILL TAKE RISKS 
AND INNOVATE

& APPLY AND IMPROVE UPON BEST PRACTICES 
 C S



LEARN BY DOING … HOW?



THE CURRENT APPROACH TO 
EVIDENCE-BASED DECISION MAKING 
FOR NATURE-BASED SOLUTIONS IS 
AT BEST – PROJECT, REGION, OR 

PROBLEM SPECIFIC.  
AT WORST - IT IS NON-EXISTENT OR 

PROPRIETARY. 



REGULAR MONITORING OF 
INFRASTRUCTURE 

PERFORMANCE AND IMPACTS 
IS NECESSARY TO GENERATE DATA, 

WHICH SHOULD BE AVAILABLE TO ALL 
STAKEHOLDERS. 



Sustainable Infrastructure: Putting Principles into Practice
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Sustainable Infrastructure: Putting Principles into Practice
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Monitoring

• Monitoring the performance and impacts of infrastructure enables continuous improvement in service 
delivery and sustainability. 

• Pre- and post-project data on all stages of the lifecycle should be identified and defined, collected, 
managed, analysed and fed back to decision makers and stakeholders.

• In addition to economic and financial data, adequate resources should be allocated to collection of data 
relating to environmental and social sustainability factors, including spatial and disaggregated data - at 
international, national, local and project levels.



Sustainable Infrastructure: Putting Principles into Practice

3333

• Effective monitoring requires data management and storage capacity that allows for continuity of data 
gathering, storage and sharing across different project and lifecycle phases and with different 
stakeholder groups.

• Governments should engage in partnerships with the private sector, academia and civil society to 
ensure that relevant data are defined, measured, collected, analysed and synthesised in ways that are 
useful for decision makers and the public.

Data Sharing



WE CAN…
COLLABORATE ACROSS DISCIPLINES 

AND GEOGRAPHIES TO DESIGN A 
TRUSTED MODERN DATA SHARING 
PLATFORM FOR USERS TO INPUT 

TECHNICAL KNOWLEDGE AND DATA 
ABOUT NATURAL INFRASTRUCTURE 

PROJECTS. 



DESIGN A PLATFORM THAT 
LEVERAGES 

MODERN COMPUTING & DATA 
COLLECTION TECHNOLOGY 

?







BUILD AND IMPLEMENT A SYSTEM 
BY-AND-FOR USERS 

TO INPUT KNOWLEDGE AND DATA
technology + performance + cost

& INFORM DESCRIPTIVE METHODS 



PRIMARY & SECONDARY 
USERS

1˚ – ENGINEERS: 
performance data, design details, specifications, costs

2˚ - INVESTORS, POLICY 
MAKERS, & FUNDERS: case studies, 

project pipeline“WE NEED FRAMEWORKS TO BE 
INSPIRATIONAL” | 

“TO HELP PEOPLE IMAGINE WHAT IT IS 



MANAGE, MAINTAIN, AND LEARN
from successes and failures



NATURAL INFRASTRUCTURE 
ENGINEERING 

(web) HUB

Closing and shortening the feedback loop 
between discovery, application, and advancing practice





NEXT STEPS:

1. CONVENE
2. IDEATE
3. PROTOTYPE
4. TEST / ITERATE

WE ARE HERE



HOW DO WE FUND IMPLEMENTATION 
AND LONG-TERM MAINTENANCE OF 

SUCH A HUB? WHO LEADS THE 
DESIGN AND IMPLEMENTATION? WHO 
HOSTS – MONITORS AND MAINTAINS -

THE PLATFORM?



PROS/CONS OF DIFFERENT 
SECTORS/ACTORS (stereotypes)

PRIVATE SECTOR: global network to spread 
knowledge, proprietary

NON-PROFIT: non-propietary data sharing, grant dependent

ACADEMIA: region/location specific, grant-based 
dependencies

GOVT (LOCAL, NATIONAL, INTL’): 
bureaucratic, slow, trusted
something new ?



HOW COULD WE REQUIRE OR 
INCENTIVIZE INPUTS BACK INTO THIS 

TYPE OF “MODERN ENGINEERING 
GUIDELINE”?  THROUGH PERMITS, 
REIMBURSEMENTS, OR REWARDS?  

POSSIBLE TO ENABLE CITIZEN 
SCIENCE INPUTS? 



NATURAL INFRASTRUCTURE 
ENGINEERING 

HUB

A pathway to address barriers and increase global implementation of 
natural infrastructure 



ANNEX



GREEN-GRAY INFRASTRUCTURE FUNDING & FINANCING PLAYBOOK
Available for review now! (Sharing links)

https://docs.google.com/document/d/1siyWhXiUXfLUXkTev9BON_osbAbgp0sj/edit?usp=sharing&ouid=110777601449852950557&rtpof=true&sd=true

By end-of-day Monday May 23rd, 
please:

(1) provide your comments in 
‘suggesting’ mode, and

(2) add your name to the list of 
contributors

A Playbook to guide players & 

define the plays and strategies to 

accelerate green-gray 
infrastructure implementation 



Case-based Learning Series 
from the Global Green-Gray Community of Practice

NATURE-BASED COASTAL RESILIENCE
The Global Green-Gray 

Community of Practice cordially 
invites you to learn with us every 
month from practitioners around 

the world working to innovate 
sustainable and resilient coastal 

green-gray infrastructure 
solutions.  

We will alternate every session 
between the Asia-Pacific and 

Americas and hope you will join 
us!



COASTAL GREEN-GRAY COST-BENEFIT ANALYSIS TOOL
First Technical Advisory Group Meeting May 27th (Sharing Invite)

De-mystifying ecosystem benefit 
values to inform design

Coastal infrastructure + ecosystems

Open-source | country or region 
specific | excel-based

Moving forward in Mexico & North Brazil Shelf! 
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Useful Resources / Further Reading
Data Sharing

• The FAIR guiding principles for 
open data

• GFDRR – Open Data for Resilience 
Initiative

• The World Bank – Open 
Government Data Toolkit

• Geospatial Risk and Resilience 
Assessment Platform - GRRASP

• Analysis of the cascade effects in 
supply networks – software tool 
CAESAR

Monitoring

• ASCE – Climate-resilient 
Infrastructure: Adaptive Design 
and Risk Management

• Climate ADAPT - Use of remote 
sensing in climate change 
adaptation

• Monitoring of weather impacts 
on infrastructure networks using 
the internet of things

• UNDP – Five approaches to build 
functional early warning systems

Measurement

• Inter-American Development 
Bank – Common set of aligned 
SSI

• Five-step process for strategic 
performance indicator 
development

• The World Bank – Resilience 
rating system Methodology for 
Building and Tracking Resilience 
to Climate Change

• Institute for Sustainable 
Infrastructure - The Envision 
framework

https://www.nature.com/articles/sdata201618.pdf
https://opendri.org/
http://opendatatoolkit.worldbank.org/en/
https://joint-research-centre.ec.europa.eu/geospatial-risk-and-resilience-assessment-platform-grrasp_en?msclkid=98f7e9f0b5a611ec93a0709aeb65ddde
https://www.emi.fraunhofer.de/en/business-units/security/research/analysis-of-the-cascade-effects-in-supply-networkssoftwaretool-c.html
https://ascelibrary.org/doi/book/10.1061/9780784415191
https://climate-adapt.eea.europa.eu/metadata/adaptation-options/use-of-remote-sensing-in-climate-change-adaptation
https://research.birmingham.ac.uk/en/publications/high-resolution-monitoring-of-weather-impacts-on-infrastructure-n?msclkid=1ce2bb19b59a11ec992b744edc877f56
https://www.eurasia.undp.org/content/rbec/en/home/library/environment_energy/five-approaches-to-build-functional-early-warning-systems.html
https://publications.iadb.org/publications/english/document/MDB-Infrastructure-Cooperation-Platform-A-Common-Set-of-Aligned-Sustainable-Infrastructure-Indicators-SII.pdf
https://research-information.bris.ac.uk/ws/portalfiles/portal/96544920/jinam_2E16_2E00015.pdf
https://openknowledge.worldbank.org/handle/10986/35039
https://sustainableinfrastructure.org/envision/use-envision/
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