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Foreword

The year is 2027.
Humanity has deployed exponential technologies to help protect,
monitor and restore the ecosystems in 40% of Earth's surface.
Several trillion dollar industries have emerged related to effective
and measurable biodiversity and natural resources protection and
restoration.
Radical Environmental Transparency is the norm. Data Science and
Blockchain enabled the first international efforts on Decentralized
Environmental Verification (DEV) in 2022, and it became the global
standard in 2024, which was the last year that greenwashing was
reported.
- - It is time to use exponential technologies to protect nature
reserves around the world. Thousands of reserves, hundreds of
thousands of species, millions of hectares of ecosystems. This book
explains how we can achieve that.
It is time for a massive, epic victory for the human family.

Christopher Córdova.
Assisi, Italy.
(Back to the present) March, 2022.
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Introduction
First let’s go through some concepts together. Yes, yes, I know that
few things could be more boring than starting a book with a list of
concepts (my editor did try to kill me), but I promise they will
prove to be incredibly useful and exciting soon. And, come on, it is
always better to finish the most tedious tasks at the beginning,
right?
Another thing I can tell you before we start is that this book is
based on a real story, one that is happening right now, and of which
you will soon hear quite a lot. Up to now, the biodiversity that
sustains our life has been invisible to us, but that is just about
to change. And you will be able to play an active role (a crucial
role, actually) in making biodiversity visible and helping protect
ecosystems around the world in truly mind-blowing, yet simple ways
that will mainly involve using your smartphone and your social media
accounts to explore and experience ecosystems, and amplify their
messages. Yes, visibility will bring recognition, recognition will
bring communication with nature. Ecosystems will talk to us very
clearly. They will teach us things we cannot possibly begin to
imagine now. We are about to see and experience how exponential
technologies will revolutionize our interaction with nature, the way
we see it, the way we think of it. There are exciting days ahead!
Enough excitement for now. Back to the concepts (believe me, if you
skip them, later in the book you will be as lost as Will Smith’s
anger management therapist).
Biodiversity. The wealth of species, genetic variations, ecosystems
and life forms. In other words: all animals, all plants, all fungi,
all microorganisms, including all their variations, as well as the
clusters and communities they make.
Ecosystems. Nature is connected across the entire planet, but we
usually divide it into smaller units that we can study and
understand more easily. These units are called ecosystems, and to
make the division we usually look for a “natural system” with pieces
that are closely connected to each other, and that “work together”.
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This is why sometimes we call a very small forest an ecosystem and
sometimes we call a very large jungle an ecosystem. In ecosystems
there
are
living
components
such
as
animals,
plants
and
microorganisms, and nonliving components like soil, rocks, and
water.
Natural Assets. Natural resources (like ecosystems) are starting to
be identified as an asset class in the financial world. This is
important because we should value a forest not only when we sell its
wood, but also when it is producing oxygen and being a shelter for
biodiversity.
Digital Twins. Very robust digital copies of something. They started
in factories and warehouses, where the digitalization of processes
and production lines led some companies to make accurate digital
representations of an entire production system. Digital Twins are
very useful to manage a space in a more efficient way, and they are
particularly powerful if they are constantly updated with fresh
data, and sprinkled with Artificial Intelligence (AI) (or more
precisely, with Machine Learning) so the system “learns” from itself
and evolves its responses to challenges.
In other words: a Digital Twin is an accurate digital representation
that can be used to better understand and manage what it represents.

Here are 3 additional concepts proposed in this book:

Intelligent Natural Assets (INAs).
A new type of Digital Twins, representing ecosystems and other
Natural Assets. INAs are blockchain-enabled, Digital Twins built on
a robust data system with reliable and abundant data sources in
nature. The critical difference between INAs and any other databacked representation of nature is in trust: how do we all know it
is real and a current representation? That is where Decentralized
Environmental Verification (DEV) comes in.
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Decentralized Environmental Verification (DEV).
Currently we trust the certifier that says that a forest is well
preserved and captures carbon dioxide. We also trust the certifier
that says that a building project or a large infrastructure project
will not destroy or negatively impact the environment. Finally, we
trust the certifier that says that a sustainability project has this
or that positive impact. This is marvelous, but it is also a little
outdated. We live in the era of Decentralized Finance (DeFi) and the
Internet of Things (IoT), for Merlin's sake! We can create
Decentralized Environmental Verification!
DEV democratizes and crowdsources the protection of nature. DEV
means using technology to help build and update INAs, while making
any human on the planet with internet access a potential independent
verifier: anyone can have a look at the fresh data we input and see
if it makes sense, or if there is a risk to an ecosystem like
illegal hunting, or if the pollution levels of a lake have suddenly
changed. So, DEV makes it easy for any person to help oversee the
health of a specific ecosystem anytime, from anywhere in the world.
That way we can constantly improve INAs, and with them manage
ecosystems better.
The technical explanation is that blockchain, advanced IoT systems,
and decentralized crowdsourced information can be used to structure
a reliable “data mesh” (a flexible group of data lakes and data
sources) on any Natural Asset, creating a digital twin that can’t be
altered or tampered with. Bringing this information system to the
wider public opens the door to Radical Environmental Transparency.
Radical Environmental Transparency (RET).
RET is simply the maximum possible degree of transparency applied to
data coming from nature. It means giving greater visibility to
biodiversity by bringing nature and wildlife into people’s
smartphones and daily life in the form of exciting and immersive
content, by making it easy for people to learn about ecosystems, by
allowing anyone that grows interested in nature to become an
independent verifier of the health of ecosystems, and by enabling a
data system so robust and so reliable that a data scientist or a
high school student can both use it to push forward our knowledge
and understanding of nature.
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This book explains the interaction between these three new concepts
and the transformational opportunities they may facilitate at a
global scale. In other words, it explains how Intelligent Natural
Assets, Decentralized Environmental Verification, and Radical
Environmental Transparency will make it into our daily lives.
This is a fascinating story with huge potential repercussions for us
as a species and for the planet we inhabit. Here goes a spoiler of
the story, but it is like a technical or nerdy spoiler, so it does
not count as one of those spoilers you stop talking to someone for.
Anyways, you are smart, you already know what this is about: it is
about human survival in the face of the upcoming combined climate
and biodiversity crises.
This story is about a data point (an image of a huge, beautiful
tree, for example) that is collected in an ecosystem (let’s say a
small forest area in Ecuador) from above (data-collecting drones or
satellites) or from the ground (with what I call data hives, which
can be described as next-generation data collection devices
massively deployed in the wild). Then that image joins a data mesh,
which is a flexible data system with multiple data lakes (or info
repositories) and data sources (for example, the inputs coming from
a data satellite or a data hive). Then the new image from that tree
is analyzed and included in the right place in the existent Digital
Twin of that forest, which means that someone has already created a
Digital Twin of that particular forest in Ecuador. The Digital Twin
allows that image of that tree in that forest in Ecuador to become
part of the Digital Twin right where it should be so it contributes
to the accurate representation of the ecosystem. That image appears
in the exact location where the tree actually is: in other words, it
is geo-referenced. Wait, there’s more. Here comes the hero of the
story!
Then, magic happens when you (yes, you!) access the Digital Twin
from your smartphone and post that picture of that tree in your
social media. You have just helped that tree to be visible to all of
humanity. And if you really loved that tree, or the yellow bird that
randomly appeared in that picture, or the forest itself, you will be
able to get involved in giving more visibility to that area, and
constantly visit that Digital Twin (which is constantly updated, and
not only with images, but also with sensor information, with sounds,
with videos, etc.) to help check for risks to it such as wildfires,
illegal hunting, illegal logging, and plagues.
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And the moment you identify a risk, or something that is looking
strange, you can inform not only the Digital Twin creators, but also
directly the local authorities and the environmental organizations
working in the area. Such is the power of Decentralized
Environmental Verification.
Here are five diagrams (created by Luis Rossano, co-founder of the
team that is integrating the technologies to make DEV a reality)
that illustrate this story.
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I
The quest for nature protection is about to come to an epic
dimension. Epic because of the scale of resources that we need to
deploy in order to avoid biodiversity and climate collapse. Epic
because of the amount of data we need to collect, analyze, and use
in order to make the right calls and avoid wasting resources or
indulging in the nonsense of greenwashing. Epic because more than
ever we need imagination, imagination and grit to achieve the
unthinkable.
How can we move faster and be more effective at protecting nature?
With exponential technologies, and with a good deal of creativity!
This book explains a possible path forward, a plan that I have been
exploring and developing for the past two years with an
interdisciplinary, international, and highly inspiring group.
Right now, we have quite a lot of information about humans. We can
identify with a shocking degree of detail the preferences of a
coffee buyer, the exact opinion someone has about the last
developments in a celebrity´s personal life, the way anyone
(including politicians) would look if they were of the opposite sex,
and the Hogwarts House you belong to (I am irremediably a
Ravenclaw). But we rarely have any idea about what is going on in
the nearest ecosystem, or what the hell is an ecosystem exactly, for
a start.
There is no more time for small goals: if we are serious about any
climate and biodiversity effort at this point, we need much more
data from nature, at least a hundred times more than what we have.
This book explains in a simple way how we can obtain and
successfully manage that amount of data from nature.
There is no time for simulations. Greenwashing must end. To achieve
Radical Environmental Transparency (RET), there are two roads we
need to take:
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A) the road to fast-forward the use of exponential technology for
nature protection, and B) the road to a whole new level of
transparency in the way we protect nature and measure and certify
things such as the offset of our carbon footprint or the
environmental impact of a new building. These two roads go:
A) From nature hand drawings to Intelligent Natural Assets.
Before the extraordinary Alexander von Humboldt, the way to
represent nature visually was closer to art than to science. A
little over 200 years ago, he created the first diagrams that
explained in a comprehensive way what we can now call ecosystems
(back then they were called simply by the name of the place, like
Mount Aconcagua or Lake Victoria). These diagrams are called
Naturgemälde, and they caused quite a revolution when they first
appeared, since they allowed people to understand at a glance the
relation between data as diverse as mountain height, temperature at
different points, and minerals and species found in the area. These
diagrams were also incredibly useful to compare those variables
across different places (for example different mountain ranges like
the Andes and the Alps), and most important of all, they were just
the tip of the iceberg of Humboldt's vision on the interconnection
of all life across the planet’s surface.
Humboldt wanted to discover the links between life forms in
different continents. He managed to identify, study, describe, and
classify more species and physical elements such as minerals, rock
formations, and water bodies than any other human ever. He worked
incredibly hard to find and explain the links and patterns he
rightly imagined and inferred after reviewing so much data. Two
centuries later we are finally ready to fulfill his dream of making
those links and patterns visible with Data Science, Machine
Learning, and Digital Twins.
Digital Twins of ecosystems will be the Naturgemälde of our time,
allowing people to experience nature with Virtual Reality (VR),
Augmented Reality (AR) and the metaverse. They will also be the
gateway to scientific study at a whole new level, and, most
importantly, they will enable the effective monitoring and
protection of nature, and the optimization of the decision-making
processes regarding how to intervene and restore ecosystems.
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The two keys to reliable Digital Twins are:
1) Good quality, reliable, sufficient data.
2) Data architecture & the programming of
Including the algorithms and rules it works on.

the

Digital

Twin.

Over the past few months I came up with a concept that best defines
the kind of Digital Twins that we need: Intelligent Natural Assets
(INAs).
Financial institutions across the world are starting to develop a
new approach towards nature and elements of nature such as
ecosystems. Some of them are starting to call biodiverse areas and
natural resources “Natural Assets”, with the aim of bringing them to
the global economy as a new asset class in their present state,
without transforming them (for example counting as an asset the
forest itself and not the timber that can be taken out from it).
This can of course lead to controversies and ethical debates in the
future on various relevant levels, but at this point, what is very
interesting is that the conversation is at last turning towards the
recognition of nature as a source of financial wealth when it is
left alone and no longer only when it is exploited or transformed.
Now, Intelligent Natural Assets (robust Digital Twins that
positively impact the ecosystems' management and protection) will
become the easiest way to learn from and interact with forests,
jungles, mangroves, or deserts. Possibly in the future other types
of Natural Assets can be turned into Intelligent Natural Assets too,
such as fertile soil and water bodies, whose mere existence is
important, and whose health must be measured too, even if they don’t
necessarily fit at one point or the other in the category of a
concrete ecosystem. Here are some of the features that INAs should
definitely have in order to be truly effective:
An ambitious data collection strategy (as in very ambitious,
including from drones and satellites to highly efficient ground
sensors).
A data use strategy that focuses on maximizing the ecosystem’s
protection and health.
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An open data policy that enables Decentralized Environmental
Verification (DEV), making any human with internet access a
potential verifier of the status and health of an ecosystem. This
is how Radical Environmental Transparency will be achieved.

B) From trust in the certifier to trust in data.
Achieving Radical Environmental Transparency with Decentralized
Environmental Verification offers some very exciting opportunities.
We currently trust the certifier that tells us which carbon offset
certificate is valid and which one is not, or which environmental
project works well and which one does not, and more generally, third
parties are usually our source of information about what is
happening in nature. But we rarely see, or have either the time or
the Olympic resilience necessary to explore the documents and the
actual data sustaining such claims.
The data behind such claims is often dense and never easy to read or
casually explore. Well, that has to change. Just as Humboldt made it
easier to understand complex environmental data well before the
digital age, it is about time that we develop some powerful,
beautiful data visualization tools accessible to anyone, and
verifiable by anyone.
More, better data will be the key to better decisions on how to
protect nature, and when and how to intervene and restore it. In a
world of uncertainties, building trust and credibility must come
hand in hand with opening data to all, and daring to welcome radical
transparency.
Data-fueled Digital Twins will enable immersive visualization tools
that will allow people to experience nature systems in a fun and
enriching way: the Digital Twins will be useful as a learning and
leisure experience just as much as they will be useful for research
and the continuous monitoring of Natural Assets.
We will soon be able to trust the data instead of the certifier.
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II
Soon you will be able to visit and experience a jungle that
miles away from where you are, see its animals interact,
sounds, walk through it, and even see by yourself how it is
biodiversity and carbon capture, all this in real time, and
exact chair or sofa you are on right now (you are not at
are you?).

is 7,000
hear its
doing in
from the
the gym,

In other words, you will be experiencing a Digital Twin of an
ecosystem through Virtual Reality. But there is more: you will be
able to interact with other visitors of the virtual jungle, attend a
concert, or even alert the relevant authorities about a potential
threat to that jungle, such as a wildfire or illegal hunting.
Your visit to the Digital Twin of the jungle will already be a
deterrent to illegal activities, and an incentive to both
authorities and companies to do more to protect the physical jungle
represented in the Digital Twin. You will be a true guardian of
nature, and will be able to freely use any data (be it photos of a
jaguar, statistics on the jaguars in that jungle, or satellite
images of the places where jaguars have been seen in the area) that
you find interesting or just perfect for your university assignment,
your job’s presentation, or your social media. It is, after all,
your jungle, it’s your planet, it’s your data.
This is what Intelligent Natural Assets (INAs), Decentralized
Environmental
Verification
(DEV)
and
Radical
Environmental
Transparency (RET) are all about. This is how we make biodiversity
visible to all. This is how we gear up for the upcoming climate and
biodiversity loss crises, with data, with knowledge, with a deeper
understanding of nature. This is how we win the battle.
Humanity’s greatest victory will be making visible the ecosystems
that silently sustain our life on the planet.
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III
But what I am saying is not new. And it is not far away either. In
fact, Web 3.0 (and the transformation it will unleash) is just
around the corner.
In the book “The Spatial Web”, and in the website of The Spatial Web
Foundation, Gabriel René and Dan Mapes say that:
The time has come for a new web, not one made up of pages, text
and media accessed from behind a screen, but one made up of
people, places, things and the value we exchange made accessible
in the world around us. The Spatial Web is based on a new set of
protocols and standards that support, at their very core, both by
design and by default, the universal values of privacy, security,
trust, and
interoperability. By networking and integrating
multiple next-generation technologies together, such as AI,
VR/AR, IoT, Blockchain, Robotics & 5G, using space-time itself as
the basis for our shared reality, an entirely new type of web can
begin to emerge capable of building a future where we can live,
play and work better, together.
The first internet was the one where some computers on a building
were connected, the second one is the one we have now, the World
Wide Web, the third one will be 3D and 4D, a monumental Digital Twin
of the world. This Digital Twin will allow the convergence of
several technologies and applications into a single network, from
blockchain to Internet of Things (IoT), and from Artificial
Intelligence (AI) to 3D modeling of places and objects.
Yep, crazy and wonderful. Oh, by the way, don’t worry, there will be
many more moments along this book to feel confused. Right now just
think about how empowered you would feel if you were able to
casually walk into that jungle and give authorities a timely alert
on something that you see is wrong, like a couple of sensors
indicating that a wildfire is possibly starting, you will be
potentially saving the lives of countless animals and plants.
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Imagine you can then walk into a desert with 7-meter tall cactuses
and admire their beauty and watch the sunset overseeing a sea of
those cactuses, all of it in your 15-minute coffee break. Imagine
then entering a coral reef area, and then exploring a European
forest right after the first snow has fallen. The world’s
ecosystems, humanity’s greatest jewels, at your fingertips.
Are you ready for that? Then fasten your seatbelt, because we are
heading there, fast.
And just while you fasten it, and then double check that you
fastened (do we all have that TOC or just me?), here is another
statement with which Dan Mapes and Gabriel René also blew my mind:
With the Spatial Web, the map becomes the territory, moving us
beyond merely reading “about the world” in books or on screens,
to engage the world directly where information is presented in
the world as the world. It is time to evolve our model of the
world from that of “the book”, to a new model -the world itself.
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IV
My first understanding of ecosystems and nature was observing the
changing landscapes in road trips as a child. I was fascinated by
how vegetation, temperature and animals change as we go North or
South, or as we go up or down.
But the first time I got a deeper interest in how nature works and
how ecosystems work was when I was 8 years old and there was a big
flood in my hometown. Having to leave the city in fear of what was
happening remains an ugly memory, yet the experience opened my
curiosity up: there was so much to learn about those wild spaces
that could mysteriously bring danger right to the heart of my city.
For most humans, our lives develop far from the wilderness. We don’t
see what happens in the forests, jungles, mangroves, and deserts in
the way we see what happens in our cities and towns, in our
neighborhoods, or even in the digital world. Confusing to any time
traveler from the past as it might seem, most humans today have a
clearer image of a digital world and a better mental map of any
number of apps and things that “happen” in the digital space than
they do of the natural spaces surrounding the areas where they live.
And yes, it all starts with what we see and then make a mental image
of. The mental images we keep about things and places determine the
way we define them, and ultimately the way we shape them. How we
weigh the importance of things also depends on the mental images we
have about them. It is hard to care about things we don’t see nor
have a somewhat clear mental image of.
What would it take for us to care more about nature and the wild
spaces we have left? Seeing them and having a clear mental image of
them. So we need to make biodiversity and ecosystems visible to us
all. Biodiversity sustains our life on the planet just as drinkable
water, breathable air and fertile soil do, yet, it is utterly
invisible to our eyes and to our mind’s eye. We tend to imagine
animals only from a human-centered perspective.
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We love pandas, koalas, and dolphins because they are cute, we love
dogs and cats because we can pet them and they are instagramable; we
despise dangerous or ugly animal and insect species, and we have no
clue about fungi, bacteria and, come on, about plants!
Biodiversity is invisible to humans, and this is the single greatest
threat to human survival.
How can we make biodiversity and ecosystems visible? The most
impactful way would be to build clear 3D images and immersive
experiences that become easily accessible to anyone. This can be
achieved with:
1. Data, vast amounts of reliable, quality data. And how will we
get it? With satellites, with drones, with robots, and with
efficient sensors deployed in nature. Yes, as exciting as it
sounds, and the good thing is that we are closer to all this than
we imagine. Also
2. Virtual Reality, Augmented Reality and the metaverse will be
quite useful. And soon we will see a myriad of new 3D
technologies and applications emerge for the most trivial things
(TikTok videos will seem as boring as reading the British
Enciclopedia compared to what we are about to see and entertain
ourselves with in the digital space in the following years). We
can harness that wave of creativity and start looking for
complete, accurate, quality immersive experiences that build a
new connection with nature, making up for decades and centuries
of disconnection and lack of interest. But this is just the
surface, since such visual technologies need to represent a
digital world that requires data architecture in order to be
ready for the visual tools to show reality and not just a cartoon
of reality. Here is where other interesting technologies come
into the scene, such as the
3. Internet
of
Things
(IoT),
Artificial
Intelligence
(AI),
Blockchain, and Web 3.0. These powerful and still mysterious
forces can be used to create Digital Twins of ecosystems.

Digital Twins of nature are like a Naturgemälde on steroids. By the
way, here is how a Humboldt’s Naturgemälde looks:
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And here is how Humboldt looks, just so you can recognize him the
next time you see him:

For those who skipped that part (no judging, I know I get emotional
and annoying when I speak about Humboldt), here it goes again: 200
years ago, my absolute hero and idol, the Great Alexander von
Humboldt, made the first visual representation of ecosystems (before
the term was even defined). They are called Naturgemälde, which can
be translated as nature paintings, but are more accurately described
as nature diagrams. These diagrams showed for the first time data
from nature organized in such a way that you can see the relations
between its components.
He is the human with more natural areas, mountains, water bodies,
and species named after him (yes, there are lots of places called
Humboldt something). And here comes the most fascinating thing: he
discovered patterns that science took several decades, and in some
cases, over a century to name or confirm. So, if you haven’t yet
read Andrea Wulf’s book “The Invention of Nature”, please add it to
your
list,
it
is
an
extraordinary
summary
of
Humboldt’s
contributions to humanity, that definitely feels more like an epic
novel than a biography. There she says that Humboldt understood
that:
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Nature is a living whole, […] not a 'dead aggregate'. One single
life had been poured over stones, plants, animals and humankind.
It was this 'universal profusion with which life is everywhere
distributed' that most impressed Humboldt. Even the atmosphere
carried the kernels of future life -pollen, insect eggs and
seeds.
Life was everywhere and those 'organic powers are
incessantly at work', he wrote. Humboldt was not so much
interested in finding new isolated facts but in connecting them.
Individual phenomena were only important 'in their relation to
the whole', he explained.

One of my favorite quotes in her book is the following one:
Unlike Christopher Columbus or Isaac Newton, Humboldt did not
discover a continent or a new law of physics. Humboldt was not
known for a single fact or a discovery but for his worldview. His
vision of nature has passed into our consciousness as if by
osmosis. It is almost as though his ideas have become so manifest
that the man behind them has disappeared.

Humboldt’s dream was to have a complete picture of nature, a tool
(at the time he was thinking in terms of images, maps, diagrams, and
books) that would allow deeper understanding at a glance, accessible
to anyone. And he did produce those images, maps, diagrams, and
books. And now we can create Digital Twins of ecosystems, the tool
that can truly embody Humboldt’s dream. I cannot think of a better
tribute to pay to someone that did so much to expand our knowledge
of the natural world, whose curiosity shed light on the world.
But most importantly (yes, I am coming back to the point), I cannot
think of anything else more useful for a human family that is about
to face the existential threat of both a climate crisis and a
biodiversity loss crisis. We simply cannot survive such turmoil
without knowing ecosystems better, and let's be honest, at this
point we clearly lack both the knowledge nor the interest in them.
Deep in our human-centered vision, we keep preferring the word and
the mental image of a “landscape” to that of an “ecosystem”. And
that has to change, quickly.
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What type of data will help us make the ecosystems visible?
Surprisingly, this is more straightforward than it may seem: we need
pictures, sound recordings, videos and sensor measurements.
An image can say a thousand words, but a good satellite image can
say more than a million. Satellite images help us identify risks to
natural areas such as wildfires, plagues, illegal logging, illegal
hunting, illegal mining, and uncontrolled urban growth, among
others. Also, just as important as the identification of risks is
the recognition of patterns that those risks may follow, since those
patterns will help us make prospective analysis and prepare for
timely action in order to protect the ecosystems.
Furthermore, satellite images are already being used for carbon
sequestration estimates, and more generally, as a source of data to
back the carbon offset certifiers’ assertions of a forest’s health.
Photos and video from the sites are perhaps the most evident and
self-explanatory types of data necessary to build consistent,
realistic digital twins, but let’s focus on the less evident type of
data: sound.
Some time ago I visited The Sense of Silence Foundation, which has
made extraordinary progress in the way sounds are recorded in the
wild, even below the water, and then interpreted to assess an
ecosystem's health. According to Michel André (its brilliant
founder), sound is a universal language, a way in which nearly all
species on the planet can receive or exchange information, even if
only as vibrations (this is, without the full diversity of sounds
audible for humans, for example). Noise causes far more stress than
we admit, and, most importantly, not only to humans and dogs. André
says that there is growing evidence that suggests that the stress
levels that some animals reach in the oceans and seas by the
absolutely unnatural noises our ships make can result in those
animals'
death.
He
even
compares
the
stress
levels
faced
particularly by small organisms upon the huge noise-vibrations they
are bombarded with, with the levels of damage to our ears and the
stress peaks humans can reach if they heard bomb and granade
explosions from the bare minimum distance for they not to be
directly burnt or destroyed by the explosion. So, it’s pretty bad.
We are hurting and torturing many billions of animals on a daily
basis with noise.
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In our cities we live in constant noise pollution, and we inflict
this fate upon the natural world without even thinking about the
consequences. After all, we do the same with toxic waste, smoke, and
trash, so noise pollution hitting vulnerable ecosystems is the last
thing we think about.

Sound sensors can also be extremely helpful for the identification
of patterns (oh, those beautiful, juicy patterns in whose honor data
scientists drink a shot of tequila every time they find one!). What
kind of things can we learn from the study of sounds recorded in the
wild? A great deal of things! For example, the rhythm of an
ecosystem, from same-day measurements that can show at what time
there is more activity and movement of animals, to multi-year
measurements enabling the study of migrations, and of major changes
in the size of the populations of birds or insects, for instance.

What about illegal hunting, illegal logging or illegal fishing?
Sound can help there too, of course! Sound is already being used to
identify the noise produced by firearms, chainsaws and boat motors,
as well as the identification of the location where they are
produced in order to support police operations.

The identification of wildfires is also crucial, and for that there
are several efforts with promising results. Sensors can be used to
measure temperature, humidity, wind speed, smoke, and CO2, factors
that can help us assess the incidence and potential expansion of
wildfires. The United States, Australia, Brazil, and Spain are among
the most affected countries, but few are the countries that don’t
face this problem. Also, wildfires have a global impact because of
all the carbon dioxide released into the atmosphere, not to mention
the public health’s impact because of poor air quality that
countless communities and cities must endure every year due to
wildfires.

There are other types of sensors that are useful to discover more
about an ecosystem’s health, such as those helping us measure the
levels of nitrogen, the presence of polluting agents in water
bodies, and the pH of water and soil.
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Humanity has many different data collection technologies already
developed and tested, but not many of them are deployed at a scale
that brings us closer to bridging the gap between the level of data
we have from humans and the level of data we have from nature (both
in terabytes and in specialization, and also in data quality, geospatial reference, and reliability). Truth is, the amount of
satellites or “satellite hours” really focusing on biodiversity, and
the amount of data-collection devices we have deployed is not
anywhere close to bridging this gap. Some thousands of advanced
data-collection devices deployed around the world to collect data in
the wild are not enough. The reason why we don’t have many more,
when we have billions of devices collecting and transmitting data
about humans 24/7 (and not only our phones, but so many more
devices) is of course funding. We don’t find it very useful or
relevant to know exactly what is going on in the wild areas 24/7.
Having just “some” data does not suffice for the task at hand, which
is making visible the biodiversity that silently sustains our life.
Indeed, data collection must be brought to the next level: massive
data input.
Time to come back to the elephant in the room: Trust.
What does a world with Decentralized Environmental Verification and
Radical Environmental Transparency look like? First, it is a world
where the projects that require certification or verification of
environmental and sustainability claims require less bureaucracy and
are far more efficient. Second, it is a world where we can verify
ourselves the data we are receiving from any given environmental
project, so there is enhanced credibility and certainty. Third,
there is an increased participation from non-technical people in the
environmental verification processes and the validation of data (and
even, in the reporting of such data), and, equally as important,
they can take part from anywhere in the world, anytime.
Let’s focus first on the bureaucracy and efficiency aspects. When we
want to measure, evaluate, monitor, verify, or report anything
related to the environmental impact that a project will have or
already has, we use data. We obtain the data from whatever sources
we can, from interviews to online searches, and from previous
reports to data-collection devices temporarily or permanently
deployed on the ground. The quality and reliability of such data is
crucial then for projects around the world, which frequently form
complex and far-reaching value and data-transmission chains.
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Usually we, normal citizens, have little to no idea whatsoever about
such value and data-transmission chains. We don’t usually inquire
about the sources of the sources of a report, or what exact readings
there were in the data-collecting sensors deployed in the wild. We
don’t often question the accuracy of the nature-based data on which
billion-dollar projects are built. And the reason for this is
obvious: we wouldn't know where to start!
How can a highschool student that is passionate about nature ever
question the assertions of a local government’s environmental
report? How could an environmental activist know if a huge
environmental corporate responsibility project is really using
accurate measurements of water or soil quality as it states, or if
it is just using old data from a report without saying so? How could
anyone think of casually asking if the United Nations Environmental
Programme is using 20-meter pixels, 10-meter pixels or 5-meter
pixels in the satellite images for the evaluation of the health of
forests in central Africa? Good heavens! How can any normal person
even begin to be interested in all these things if we don’t make it
easier for them to get involved? Environmental data today is so
cryptic, so mysterious it kind of looks like there is a global
conspiracy going on to make these things lethally boring, and
perhaps just as easy to understand as my ex.
In our fast-moving, fake-news filled world, the smallest reassurance
on the trustworthiness of any piece of information (or an entire
report, or an entire project, or an entire multi-billion plan) seems
quite enough for anyone that does not have a couple of lifetimes to
spare and get to verify every claim. Worst of all, any further
inquiry tends to be deemed as unnecessary. Sometimes we kind of
smell there is wishful thinking in the environmental plans and
policies our politicians have, but how on Earth could we go and
verify? That is the problem.
But in a world of radical transparency, the more you ask the more
you are helping humanity achieve the most ambitious and positive
environmental objectives. From public infrastructure projects to
private building projects, and from the measurement of the impact of
a global environmental cooperation initiative to the creation of
reports about a foundation’s sustainability project, we should be
able to ask about the readings of the remotest sensor. And most of
all, we should be able to see by ourselves where that sensor is and
what that forest or jungle is like.
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We now have the data collection tools to allow ecosystems to
communicate with us more effectively. Imagine that an ecosystem can
tell us, in a language we understand, where its major threats are,
what hurts it, where is pollution hitting the worst, where are
illegal logging, illegal hunting, and illegal fishing happening.
Ecosystems have long been just landscapes to us, and sources of
things we transform and sell, but not living entities we can learn
from in a dynamic way.
I am sure that making biodiversity visible will help us discover the
better virtues of our own species as well.
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V
Gold Darr, also co-founder of the team working to fast-track DEV
into our daily lives, says that Intelligent Natural Assets will use
DEV so buyers, governments, and anyone can know for certain that the
Digital Twin is running, and that it is actually making biodiversity
visible and measuring carbon capture in a specific place. Data
coming from an INA can be so detailed and reliable that logistics
companies and governments can use it for assessments on minimizing
biodiversity
disruption
when
creating
infrastructure
or
transportation routes. It can also be detailed enough to make for a
beautiful Virtual Reality tourism experience, or to allow scientists
to study how nature is depleting or rebuilding.
She also points out that:
One of the most special things about DEV over any other
environmental verification method is that it is inherently built
on Web 3.0,
meaning whatever we know,
we know where that
information is from in the real world. This is the data jackpot
that scientists, governments, and entrepreneurs need to truly
resolve the climate crisis.

Moreover, she is confident that DEV can grow fast and create value
soon across industries:
Almost everyone in the world wants better information on natural
resources and assets, and everyone does need it. That is what is
so perfect about Eco Fintech, because another thing everyone needs
and knows they want is money itself. What happens if we assign
currency where we as a species already ascribe value? That's a
trillion dollar breakthrough. What happens if we use the power of
man-made
capitalism to do what
we've allowed
people and
corporations to do on the honor system (and they let us down). The
thing is, investors know they want this data. Scientists need it.
Individuals want the comfort of knowing scientists and governments
have it and it's headed in the right direction.
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The issue is trust and data structure; an inventory list isn't
good enough -we must have a model. And for that, nothing in
history is more perfect than Web 3.0 & Blockchain. Everything
after this will look as insecure and useless as a note scribbled
on a napkin.

The opportunities this abundance of data brings, and the value it
unlocks across industries, stakeholders and countries are immense.
Luis Rossano says that:
This will bring businesses of transparency over businesses of
brand recognition, and businesses of data over businesses of
speculation. It is marvelous to see how the concatenation of these
technologies can create a very powerful, yet apparently simple
tool: you see a far away forest with VR glasses, or you post in
your social media any fact or picture you found interesting in the
digital twin of that forest, or you impress your boss with a very
good proposal for corporate environmental responsibility based on
facts you took from the digital twins of jungles. All of this is
valid, all these options are good and contribute to enhancing the
visibility of nature. The beauty of engineering is making things,
particularly complex solutions, look and feel simple.

Furthermore, he states that “Intelligent Natural Assets will become
the ultimate tool for humans to restore ecosystems and to enable new
data-backed value chains across industries”.
But how exactly will data from nature create economic value? Well,
how does data in general create value? From statistics and forecasts
to social media content, data is the new gold. Great fortunes have
been created solely from finding a new data source, or a new way to
manage data, or providing the needed infrastructure to sustain that
data management, or developing apps that were not possible before
that new data source.
On the way value-chains will likely be created from the new data,
Constanza Gómez-Mont (also co-founder of the team) says that:
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The Integration of purpose and profit has to be the new paradigm
of
the
nature
of organizations. In this sense, to meet
environmental and societal challenges, while fostering economic
growth, it is not enough to create schemes that add value to
shareholders but rather to ask how each of the stakeholders in the
lifecycle of a business model can benefit. Intelligent Natural
Assets will definitely create incentives for people to preserve
biodiversity and ecosystems because of all the things industries,
companies and individuals can do with much more quality data from
nature. It will take little time until the newly available data is
harnessed through social media, the metaverse, Blockchain, and
Decentralized Finance, and transformed into purpose-driven virtual
experiences, events, crowdfunding and philanthropic initiatives,
and even “play to earn” or “play to protect nature and earn”
business models everyone will love and trust.

And that would just be the beginning. Imagine the revolution in the
gaming industry. Imagine the revolution in education. Imagine the
impact in the streaming, filming, audiovisual, and entertainment
industries. Sensors and drone manufacturers will thrive, and
internet providers will look for ways to reach the remotest, most
biodiverse sites (and come on, with the new clusters of
nanosatellites that is already old news!).
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VI
Now, is it possible to digitalize wild areas without having a
terrible impact on those areas while bringing in sensors and people
to conduct studies? Is it possible to use computing power,
Artificial Intelligence, and Blockchain to create robust Digital
Twins without having a huge carbon footprint? What are the ethical
implications
of
exponential
technologies
applied
to
nature
resources? And, what are the potential risks of bringing this whole
new level of transparency to natural areas where there are black
markets and illegal activities happening every single day?
Let’s address these extremely relevant concerns.
First of all, the virtuous interaction of the three key concepts
proposed
here,
Intelligent
Natural
Assets,
Decentralized
Environmental Verification, and Radical Environmental Transparency
are not a green light for humans to leave the environmental problems
to machines or computing or data systems: on the contrary, their
very essence is empowering humans to be far more involved, and in a
far more efficient way, in the solutions to those problems.
Let us not delude ourselves into the wishful thinking that
technology will solve everything. The most advanced technology tool
is still a tool, like a hammer is a tool, and a hammer can serve
many purposes. I dread the day when technology stops being a tool
and becomes the infinite fountain of solutions that require no
effort or involvement from our side, because that can only mean that
we are now a tool for technology.
Now, although there is indeed a potential carbon footprint that
could be brought by the datafication solutions described in this
book, it is important to note that it can be reduced and offsetted
quite easily nowadays. There are already new approaches to the
offsetting of CO2 emissions from Blockchain and Artificial
Intelligence (the two technologies with the greatest carbon
footprint among the ones mentioned).
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On the side of the potential disturbance of the ecosystems while
deploying data collection devices, it is important that they are as
autonomous, as small, and as efficient as possible. And even their
deployment’s impact should be offsetted as well. We cannot afford to
hurt the ecosystems or change their dynamics while trying to extract
data from them.
Also, it is important to emphasize that the whole data collection,
analysis, and visualization necessary for making visible ecosystems
and making their protection a common task, has to distance itself
from the very beginning from corporate responsibility simulations,
local corruption chains, and greenwashing.
Addressing the one that is perhaps the most crude of the questions
raised above: illegal activities in remote areas have deep roots,
and it will take a great deal of political will to act on the data
all of humanity will be able to see thanks to Decentralized
Environmental Verification.
If that political will is not there, instead of acting towards
finding solutions in partnership with local citizens joining the
global movement of Decentralized Environmental Verification, corrupt
authorities could come up with elaborate ways to keep covering
criminal groups. Tragically, in many countries, environmental
activists still go missing when they point out illegal activities
affecting ecosystems. Citizens in such vulnerable or violent areas
that want to join the DEV efforts will absolutely need to be
supported locally by their authorities, by companies, by the
communities around the natural reserves, as much as they will be by
the global network of concerned citizens in the movement, because
without that crucial local support they will become easy targets for
criminal groups.
Besides the security concerns for activists and advocates of
transparency in those vulnerable and violent contexts, there are
other things to take into account, like the power of the
technological tools themselves, and the potential harm if they are
used by governments or companies to find and seize natural resources
for exploitation purposes rather than with the intention of
protecting them.
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Knowledge is a double-edged sword, and that is why the human factor
is so important: we, humans, are responsible for the use we make of
tools, and exponential technology requires the highest degree of
responsibility.
Von Humboldt once said: “I saw with regret that whilst the number of
accurate instruments was increasing daily, we were still ignorant”.
Today, 200 years after Humboldt voiced his concern, we are at a
crucial crossroad in the human-technology relation. Exponential
technologies sound amazing and are amazing; they are powerful, they
are fascinating, they can bring gifts to humanity that the olympian
gods wished they could compete with (yes, like that time Poseidon
and Athina wanted the same city to be named after them, and pampered
the citizens with gifts to see who they prefered. We all know that
it did not go so well for Poseidon, but that is the subject of
another book!). But even when exciting technologies like Web 3,
Artificial Intelligence, next-generation satellites and drones,
advanced data collection and transmission systems deployed on the
ground, Virtual Reality, Augmented Reality, the metaverse, and
Blockchain can be combined to bring to life the most robust Digital
Twins of natural sites and wildlife to protect life, they can also
be used to control, limit, jeopardize, or destroy life.
The relation humans are creating with exponential technologies must
be carefully imagined, designed, analyzed, defined, and executed,
always seeking the wellbeing of humankind and the protection of the
biodiversity that sustains our life.
In the book “The Spatial Web”, Gabriel René and Dan Mapes point out
that:
“[These] 21st-century technologies […] contain the power to burn
both ways, albeit at a previously unimaginable […] scale. And it
is precisely for this reason that we as a species must carefully
consider their use because the choices we make will fundamentally
impact the lives of billions and set the stage for decades,
perhaps centuries, to come. Our choices will not only determine
the territorial lines of the web and the world, but also our very
definition of the words humanity, civilization, and even reality
itself. We must choose wisely”.
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In line with this, Luis Rossano rightly says that:
“We must acknowledge
the associated risks that exponential
technology in general is bringing to the table. This is the
ultimate challenge: are we going to use our technology to prevail
in a sustainable way, or are we going to use it to exterminate
ourselves? It is just about time to unleash the power of
exponential technology to protect and restore ecosystems”.

The bottom line is that in this complex human world we are part of,
there is unfortunately still room for hammers to become weapons and
for weapons to become laws for no more reason than pure ignorance.
At this point it is clear that in face of the upcoming combined
climate and biodiversity crises, the only way to survive is working
together, all of us. The more we spend time fighting each other and
dreaming of controlling each other at all possible levels, the more
vulnerable we are as a species. The house is burning and we keep
fighting over who chose that bedroom first.
To give a much needed boost to political will, ecosystems must
become fully visible so that it becomes impossible not to take a
stand, that it becomes a political nightmare not to act on the
environmental data we are all seeing: we must make it hard to look
away.
To make visible the invisible we need data. Abundant, reliable data
coming directly from nature. And we need commitment and persistence,
a great deal of both, if we really want to take the best out of
exponential technologies and materialize the solutions that can
finally help us act swiftly to prevent our house from collapsing.
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VII
Beyond greed, beyond irrational ego, beyond the fighting for the
bedrooms or over the decoration of a burning house, beyond blindness
there is also a survival instinct in humans, there is also
intelligence, and there is also hope. We can choose wisely. We can
do better.
Indeed, humanity's greatest victory will be making visible the
biodiversity that sustains our life on the planet. That visibility
will grant us invaluable knowledge and tools to gear up for the most
epic resource mobilization in History.
But there is more. Some of the technologies that have been mentioned
in this book have not been fully addressed yet (and they won’t be
“fully addressed”, don’t panic! I have a life, too). Now it is time
to mention some specific ways these other elements can contribute to
the equation of making ecosystems visible and making their
protection a common task anyone can contribute to.

Machine Learning will enable the fast expansion of the “known
territory”, of our understanding of nature. It will help us find
patterns in the risks menacing the natural areas, from the humancaused ones to the natural ones. It will also support us in making
growingly accurate inferences and predictions about species,
ecosystems, biodiversity, natural resources, and the planet.
With a much broader scope (and with some of its most powerful
applications still in its infancy), Artificial Intelligence will in
any case soon allow us to efficiently manage the protection, study,
intervention, and restoration of ecosystems.
Virtual Reality and Augmented Reality will make it possible to
experience the Digital Twins of ecosystems in a fun and immersive
way.
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The metaverse will bring further visibility to ecosystems, but its
greatest potential contribution lies in its capacity to become a
showcase, or even a gamified showcase of solutions, where art and
all sorts of virtual events can direct humans' attention and
imagination towards the newly visible ecosystems.
Web 3 can bring about the merging of physical locations and “digital
locations”, enabling us to experience the digital world as we
experience the physical world (by moving) and to experience the
physical world as we experience the digital world (by asking). The
geo-spatial reference of ecosystems and elements in those ecosystems
(like the data input from a sensor located in a tree in a forest in
Ecuador) is what will allow you to walk into the forest’s Digital
Twin, step in front of the tree that has the sensor and check by
yourself
the
latest
data
the
sensor
sent.
Decentralized
Environmental Verification at its very best!
Finally, Blockchain will enable transparency at a whole new level.
Blockchain’s traceability, immutability, and security attributes
will have an enormous positive impact for the collection,
protection, and publication of precious data about the ecosystems,
acting as a barrier against greenwashing, fake news, and hacking
attempts aiming to alter or erase information from the Digital
Twins. Remember that many illegal activities thrive in the shade of
the lack of data from nature.
Blockchain will definitely play a huge role in catapulting ambitious
solutions that decide to be in the business of transparency (and
purpose) rather than in the business of mere wild speculation. There
are already wonderful data-backed projects in Blockchain that
greatly, monumentally distance themselves from those early day scams
and empty projects. There is a whole new generation of value and
purpose-driven projects on Blockchain that will revolutionize the
way we see, use and experience the digital world as a whole.

___________________
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Final note

Perhaps in the future you will be able to see the world's first
Decentralized Environmental Verification platform in action.
Perhaps as early as 2022. Stay tuned:
time4victoria.com
victoria.land
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Time for an
Epic Victory
PROTECTING NATURE
WITH EXPONENTIAL TECHNOLOGIES

