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We got ourselves into this. Here's how we can get ourselves out.We know the problem: the
amount of biodiversity loss, the scale of waste and pollution, the amount of greenhouse gas we
pump into the air... it's unsustainable. We have to do something.And we are resourceful,
adaptable and smart. We have already devised many ways to reduce climate change - some
now proven, others encouraging and craving uptake. Each one is a solution to get behind.In 39
Ways to Save the Planet, Tom Heap reveals some of the real-world solutions to climate change
that are happening around the world, right now. From tiny rice seeds and fossil fuel free steel to
grazing elk and carbon-capturing seagrass meadows, each chapter reveals the energy and
optimism in those tackling the fundamental problem of our age.Accompanying a major BBC
Radio 4 series in collaboration with the Royal Geographical Society, 39 Ways to Save the Planet
is a fascinating exploration of our attempt to build a better future, one solution at a time. A
roadmap to global action on climate change, it will encourage you to add your own solutions to
the list.
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what we make for ourselves’ isn’t just a fantastic line from Terminator – it’s a philosophy we can
all use in our lives.The Terminator franchise portrays the apocalypse of machines trying to
control our lives. It depicts a frightening, dystopian, uninhabitable world. But here’s the thing: the
Terminator movies did not dwell on the hopelessness of the situation. No, they focused on
human will and human hope. In fact, when Sarah Connor warned the world about the coming
robot apocalypse, they put her in an insane asylum.I think it is important that we channel
optimistic thinking into the current environmental movement instead of just freezing people with
doom and gloom that they don’t really understand. Yes, there is reason for alarm. Yes, it is true
that we see the problems getting bigger and bigger, from wildfires and floods to shellfish boiling
in their shells to water that isn’t safe to drink and air that isn’t safe to breathe. Yes, we are in a
crucial moment.But I believe we need to also share the hopeful stories of heroes terminating
pollution all over the world, creating jobs and helping future generations breathe easier.That’s
why I love this book. It’s right there in the title: 39 Ways to Save the Planet. 39 solutions, 0 doom.
You will learn about different visionaries all over the world who have been working without much
fanfare to solve our pollution crisis.This is exactly what we need to show the people that we are
in control.Because let’s be honest: we need the people to create our clean energy future, we
need them to solve the pollution crisis that kills more than 7 million people each year and we



need them to be a part of our environmental crusade.We keep waiting for the governments of
the world to solve this problem, but what we really need is the people of the world to solve this
problem. Every great movement has enlisted the people – the civil rights movement, the anti-
apartheid movement, the women’s suffrage movement and the Indian independence movement.
The environmental movement is no different and that is why I think this is such an important
book for this moment in time. With so much writing on the climate crisis focused on the crisis,
this book is focused on the solutions the people can get behind.Across the globe, enterprising
individuals are finding solutions to the challenges in front of us. They are turning to nature,
technology, classrooms and their own homes to create clean energy, reduce emissions and pull
carbon from the air. You can’t help but feel inspired by the innovators chronicled in this book. You
will love reading about the computer scientist who is using artificial intelligence to build robots
that can service wind turbines miles out at sea. Or the former consumer products executive who
has developed an inexpensive and much safer nuclear power plant. Or the professor who is
working to de-gas cows. Or the teacher in Zimbabwe who is fighting climate change by
educating girls about sustainable farming. Each of the 39 case studies in this book is inspiring
and provides the reader with optimism for our future.It’s time for all of us to stop talking to people
about what they have to lose and start talking to people about what they have to win. We need to
recycle our white flags, terminate our doom and gloom, and start building a real movement with
a foundation of optimism and hope.Don’t know where to begin? The book you’re holding right
now is a good place to start. I know that you’ll be both awed and inspired by the people and
projects you’ll read about here.Because good things are happening. We can be the change, and
we can save the world.There is no fate but what we make for ourselves. So let’s make ours a
clean, green, healthy fate.IntroductionClimate change is a real and present danger to human
civilisation on this planet, yet this book could have been titled ‘39 Reasons to Be Cheerful’
because it reveals the women and men delivering solutions.During 25 years of reporting on the
environment, countryside and science I have become unshakeably convinced of the severity of
what we are facing but I often feel the stories of those who are solving this most wicked of
problems are being ignored. This struck me as odd, not simply because there are inspiring and
novel things to discover out there, but because solely focusing on the gloom is disempowering.
In a war – and some say we need a war footing to defeat climate change – public morale is
maintained by headlining success and sidelining setbacks. In the fight against climate change,
we appear to be doing the reverse, leaving many people feeling anxious and helpless. Now, I am
not recommending ignoring the bad news but let’s at least hear and cheer the many things that
are going right: that way they grow. That is the motive behind filling this book and the BBC Radio
4 series that it accompanies with untold stories of ingenuity and redemption.In mid-2021, as I
complete this book, I have never felt such a buzz surrounding the need to tackle climate change.
This is obviously exciting but also surprising as the clamour for action has grown alongside the
more immediate threat of the COVID-19 pandemic; you might have expected dealing with daily
death tolls to have shunted climate threats back down the track. Why this hasn’t happened



would probably fill another book but here is a trio of positive thoughts. We have learnt greater
respect for science, and scientists want climate action. Governments have enacted sweeping
policies to limit the impact of the coronavirus so they now feel emboldened to protect people
long term through the rollout of tougher rules and targets to cut carbon. The third is a more slow-
burn phenomenon: business seems to have reached a tipping point of realisation that there is
now more money to be made in solving climate change than ignoring it.There is no exact
science in how the ideas and innovators were chosen for 39 Ways to Save the Planet but I guess
there are a few themes. Firstly, I was determined not to ignore the big solutions that are already
working, such as wind power, solar energy, electric cars and regenerative farming. The speedy
growth of these will make some of the biggest dents in climate change and I believe we have
found people who are pressing the accelerator. We feature some ‘hero’ scientists dwelling
anywhere from suburban garages to experimental seaweed farms to hi-tech clean rooms, but
the emphasis is on the readiness of their solutions. Stunning scientific breakthroughs, like
functional nuclear fusion, would be great but there is no need or point in waiting for the invention
of the magic bullet. Given the urgency of the climate problem, now is better than new. But this
book is no mere tech fest. There are solutions to be found in the classroom, the courts and in our
kitchens. The natural world also has so much to offer. So-called ‘nature-based solutions’ such as
planting bamboo, seeding seagrass, rewetting peat or spreading biochar can all help to halt
existing emissions and create carbon sinks.Also included are solutions that some environmental
voices reject, such as nuclear power, carbon capture, reduced impact logging or climate-friendly
cows. Opposition stems from innate fear, suspicion that they are linked to existing ‘bad actors’
like the fossil fuel companies, belief they won’t work or that they will excuse us from making
tough choices in own lifestyles. So, this is why they are included. Fundamentally, cutting carbon
emissions is such a massive challenge for a civilisation reared on ever greater fuel consumption
that we need every tool in the box to do it. Or as Christoph Gebald, from CO2-capturing
company Climeworks, puts it: ‘When discussing climate-friendly technologies, you should not be
allowed to use the word “or”. You should only be allowed to use the word “and”.’Insisting on only
engaging with technologies that come top of the environmental virtue scale or companies with
no oily blemishes in their history risks striving for the perfect while blocking delivery of the good.
We don’t have time for that. And when it comes to expecting behavioural change to save the
world … the track record is so dismal that I won’t carry on playing a tune that hardly anyone is
dancing to.Most chapters contain or conclude with some estimate of the scale of an idea, for
example how big a bite it could take out of the 50 billion tonnes of CO2e (the ‘e’ means
‘equivalent’ and includes the impact of other greenhouse gases like methane, nitrous oxide and
escaped refrigerants) we emit each year. This is very far from an exact science as it’s so
dependent on politics, investment and public engagement, which is why I’ve opted for the
heading ‘Desirable destination’. It is a goal that is within the physical boundaries of possibility
and is plausible given sufficient will.‘Will’ is the thing. Having met all these great people and seen
what they are doing, I am completely convinced that we have the ways to bring carbon



emissions down to net zero but do we have the will? Will isn’t really abstract; it’s proven by the
laws and spending delivered by governments, the choices of business and the behaviour of all
of us. Just because this isn’t a book of low-carbon lifestyle tips shouldn’t leave you feeling
disempowered. You can help reach that ‘desirable destination’ through your vote, your work,
your spending and your inspiration. It’s within our grasp – let’s do it.Energy1BladeBUGIn a
workshop close to the Thames, a robotic ant the size of a small child is coming for me. With six
suction cups for feet, nowhere is out of reach: it can even walk on the ceiling. Luckily, it is being
controlled by an engineer, is moving slower than a soggy-limbed zombie and has the benign
mission of massively expanding wind energy. This is BladeBUG.Across the world, wind energy
has grown rapidly in recent years with between 15 and 20 per cent more capacity added every
year. Solar energy is on a similar curve and, for the planet, competing to be the leading source is
a most desirable head-to-head. The biggest and most powerful windfarms are now at sea, with
the relatively crowded European continent leading the way in development offshore. The UK
alone has one third of the world’s marine generating capacity, followed by Germany and
China.Windfarms at sea have some key advantages: the wind is stronger and more consistent,
space is available and there are fewer local residents to object to a giant white windmill. But
offshore windfarms have one sizeable problem: it’s a hostile world out there for both man and
machine so keeping everything up and running is both perilous and expensive. Over the 25–50-
year life of an offshore turbine, including both construction and operation, maintenance typically
accounts for around 40 per cent of the bill. If you can bring down those costs, new sites become
economic and you’ve got a windrush.The most promising way to do this in an inhospitable
environment is to remove the human element. Over the last few decades of space exploration,
it’s been realised that you can ‘boldly go’ a lot further, faster and cheaper without having to keep
80 kg of human alive for the ride. And that is why one of the brains behind BladeBUG once
planned autonomous space missions for NASA. Sarah Bernardini, a professor of artificial
intelligence, says, ‘Working on a thin turbine blade 100 metres above the waves, many miles out
to sea, is not for humans. The environment is life threatening, the communications are poor and
the cost astronomical: like space.’Wind turbines are pretty robust but all machines need some
upkeep, especially those generating electricity from the raw elements. The tip of a turbine blade
can travel at 320 km/h. Even rain at that speed becomes like a shower of shrapnel. The support
tower is subject to enormous pressures from regular storms. Inspection and repair are vital and
currently carried out by teams deployed from floating cranes below or rope access from above.
Such crews and their kit are necessarily expensive and all the time the turbine is switched off it’s
not making money, often losing a further £10,000 per day.The vision of BladeBUG’s founder
Chris Cieslak is to keep all the humans onshore. An autonomous vessel would leave port
carrying the BladeBUG. On its approach to the turbines a drone would take off and make an
initial inspection from the air, then it would return to the boat, collect a BladeBUG robot and ferry
it to the work area. It’s like a Russian-doll series of robots with one carrying another, carrying
another. Once onsite, the BladeBUG can inspect the surface visually and with ultrasonic non-



destructive testing; even the feet have electronic sensors to detect cracks. It can also carry
different payloads such as drills, spanners, grinders and resin injectors to do any repair work
required. Its six feet and articulated body allow it to reach pretty much anywhere, even inside the
tower.When costs come down as production matures, Chris Cieslak sees a future where every
turbine would have its own BladeBUG – like a tick-bird on a rhinoceros: ‘It would be a turbine’s
personal groom: an individual inspection and repair robot, which would detect and sort problems
quickly. Like a paint chip on your car, it’s far cheaper to intervene early than let the problem
worsen.’Alongside the London workshop, the BladeBUGs are being tested at the Offshore
Renewable Energy Catapult’s centre in Blyth, northeast England. It is supported by the Catapult
Network, a government-backed scheme for promising new technologies. Sara Bernardini is
convinced these robots will become mainstream by the mid-2020s but there are still real
challenges for artificial intelligence. At the moment decision-making is shared between a remote
human operator and the machine itself but Sarah Bernardini envisages a steady handover of
power: ‘BladeBUG needs to be able to adapt according to changing weather conditions, react to
what problems they find and use reasoning, along with other robots, to work out the best plan.
They also need to learn to improve performance. This is the cutting edge of artificial
intelligence.’The UK aims to quadruple its offshore wind capacity to 40 gigawatts by 2030, and
many other countries, notably the USA and China, have huge expansion plans. Norway and
Spain are developing floating turbines – that may sound strange but remember we’ve had
floating drilling platforms for decades – and these could operate in much deeper water, further
from land. The International Energy Agency (IEA) says offshore wind has the potential to
generate 420,000 terawatt hours of electricity per year. This is more than 18 times global
electricity demand today. That is an implausible goal but shows that offshore wind is one of our
really big solutions to climate change. All these ambitions will be more viable with robotic
maintenance.Desirable destinationBy 2050 the International Energy Agency says offshore wind
could grow sufficiently to cut 5 per cent of our current greenhouse gas emissions. This would
require a 60-fold increase in the electricity generated by offshore wind turbines.How to get
thereBigger turbines: the latest generation of offshore wind turbines are huge and getting bigger
year on year – 250 metres tall and with blades catching the wind from a ‘swept area’ five times
the size of a football pitch.Technology: BladeBUG and other robotic and remote sensing
techniques are being developed to reduce the cost of installation and maintenance. Floating
offshore wind platforms using methods learnt from floating deep-sea oil and gas rigs are being
tested.Rewiring: you need cables to get the power from the sea to our homes; in the UK, a
coastal ring main has been suggested to prevent the seaside becoming a forest of
pylons.Distant and deep waters: the wind tends to be stronger and more consistent further out to
sea, the spinning blades present less risk to coastal wildlife and you can deploy them over the
horizon to be less visually intrusive.Fringe benefitsMore good jobs: building and deploying such
a huge number of offshore wind turbines is a huge business opportunity and in many places
could replace jobs being lost in the fossil fuel industries.Fewer perilous jobs: robots can do more



of the really hazardous roles where lives are at risk.More sealife: the base of wind turbines can
provide structure and habitat on the seabed for marine life, and many offshore windfarms
become no-take zones, providing a fish and shellfish refuge.2Floating SolarSolar power is
booming. As the price comes down, deployment goes up and more rural areas are silver-plated
as huge solar farms take root. This is good for increasing low-carbon energy but not everyone is
happy.‘Real farms not solar farms!’‘Say no to mega sun farm!’‘Fields 4 Food!’Banners and
posters sprout beside country roads as the ‘food v. fuel’ debate morphs into an unease about
these shiny splashes on the landscape and how they might even threaten food supply.‘I wanted
to be in a business with a big mission. I want to develop renewable energy with no conflict with
land use,’ says Alexis Gaveau, co-founder of French floating-solar pioneers Ciel et Terre. ‘The
idea came when we were prospecting for potential solar sites near Marseilles. The land was very
built up but then we noticed these flooded former quarries.’Ciel et Terre is now one of the world’s
biggest players in floating photovoltaics – FPV in the trade – with offices in 11 countries, over
500 megawatts of installed capacity and more than 1,000 megawatts in the development
pipeline. The idea is simple: solar panels are fixed to buoyant plastic rafts anchored to the lake
bed or tethered to the shore. When the sun shines the electricity is cabled back to dry land.
Making FPV systems tough enough to last at least 25 years yet cheap enough to compete with
land-based solar farms is the trick.Where land area is free, or very affordable, FPV will always
struggle to compete on price. Installation using boats, floats, divers and specialist training is
likely to be more expensive than the ‘man with a van’ equivalent on dry land. Also, some
engineering and cabling specifications are higher to cope with a watery home. But FPV does
have some advantages. The reservoir tends to cool the panels, making them a little more
efficient as electrical resistance reduces with cold, and the reflectivity of water can improve
performance too. Some of the early FPV sites in Europe, such as at the Queen Elizabeth II
reservoir in west London, are on reservoirs owned by water companies, and here the surface
shading caused by FPV can be an asset in helping to reduce the growth of problematic algae,
which thrives in sunshine. They also help to reduce evaporation losses. Many cities, with a huge
appetite for electricity and prohibitively expensive land, are giant waterside settlements built
around river estuaries or historic docks: potential floating solar real estate.The most fertile
waters for floating solar are in Asia, especially China, Japan, South Korea and Singapore where
land is at a premium but water abounds. The global growth rate for FPV is expected to be at
least 20 per cent per year with two thirds of that coming from South and East Asia. South Korea,
a very mountainous country, is deploying FPV on the tidal flats of Saemangeum. On its
completion in 2025 it will be the world’s biggest floating solar installation with a 2.1 gigawatt
capacity – roughly twice the power of a typical nuclear power station. Ciel et Terre has floating
solar farms on irrigation ponds in Taiwan and Japan, and on water treatment works in China,
India and New Zealand. In the twenty-first century, more of our planet has to multitask.Doing two
things at once is the persuasive idea behind the latest place for solar to take dip: hydro-electric
reservoirs. Once again, the idea is a natural fit. Hydropower plants already have good grid



connections so less money is required for cabling. Hydroelectricity depends, in essence, on
rainfall and river flow; often this is lower in the summer months so plants can’t run at full capacity,
but this is usually when the sun shines strongest so solar can help make up the shortfall.
Reduced evaporation from covering the surface also leaves more water behind the dam to
power the turbines. Strength in one generation system makes up for the weakness in the other.
The potential of this hydro/solar combo is yielding some pretty impressive figures: the US
Department of Energy recently estimated that solar arrays on the world’s hydroelectric reservoirs
could meet half of global electricity demand. That scale of deployment is highly unlikely but
illustrates that FPV panels are not necessarily small fry.Another inspiring, and possibly more
attainable, projection comes from the European Joint Research Centre looking at Africa.
Hydroelectric power delivers approaching 20 per cent of the continent’s electricity, and in
countries such as Ethiopia and Mozambique it is 90 per cent. Fifty new dams are under
construction. The authors of the centre’s report estimate that covering just 1 per cent of the
continent’s reservoirs with solar panels could double the existing capacity from those assets: 28
to 58 gigawatts. And here again the evaporation blocking and seasonal compensation offered by
floating solar are other benefits. The authors also warn that climate change is interfering with the
rainfall patterns in Africa, so spreading energy generation away from river flow is a sensible
insurance policy. Slightly higher costs and engineering complexity remain but it feels like a good
fit for a continent where many people live in energy poverty and the demand for electricity is
rising sharply.



Goblander, “Based on the radio broadcasts.. Ah! So now we hit the gaping void that underpins
modern society, namely Algorithms. You see I didn’t buy a copy of this book !I bought 4 copies,
- and I had one sent to a different address, and I also ordered them all a full 2 weeks before
Christmas, (9th Dec).Any Human, looking at the above would have worked out, as I’m sure you
have, that these were presents, and therefore I am not really in a position to comment on ‘how
great they are’ as I don’t have them.Except -I actually heard the BBC Radio 4 series of programs
this book is basically a transcript of, and a review and separate science program talking about
the series, and it was all very interesting, and informative. So seeing that a book that was based
on the series was available, I got copies for family members.”

Llainwen, “Loved this book-buying it for loads of people for xmas. I really enjoyed this book. Its
super well written and really engaging and covers a really wide range of topics (and the
characters behind them). I bought copies for three friends to celebrate COP26 (who were all
involve din some way) and am now buying copies for many people for Christmas. This would
really suite anyone with a general interest in environmental issues; especially someone who
likes to look for solutions not dwell in the negative.”

Ebook Tops Reader, “Informative. Welcome calm and informative presentation of information,
contrast from hysterical tone of much writing on this subjecty”

Ebook Tops Reader, “Care about our planet? BUY THIS BOOK…. An interesting and formative,
yet very easy to read and digest. We all need to make small changes and we need to know more
about the big changes that need to happen to create a more sustainable future….if you want to
make a change, read this book.”

a p jones, “A great book - now to act on it. A great book and we must all act to save the world for
future generationsAlso humbled to be mentioned in the book”

The book by Tom Heap has a rating of  5 out of 4.8. 31 people have provided feedback.
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