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The copy of this book that I obtained was a hardcover from my local library (ISBN 9780385546133).  The publication is available as an e-book (ISBN 9780385546140).

The 250-page book is dedicated to the scientists, innovators, and activists who are leading the way toward a stable climate.

The author, Mr. Gates, is the famous co-founder of Microsoft, a generous philanthropist via the Bill and Melinda Gates Foundation, and leader of Breakthrough Energy, a conglomerate that invests in sustainable energy and other technologies to reduce greenhouse gas emissions (GHGs).
  He acknowledges that he had extensive help from researchers, writers, advisors, and editors, with over 150 people mentioned by name.
On the back cover, Mr. Gates has provides his analysis of our current situation.

To stop global warming and avoid the worst effects of climate change, humans need to stop adding GHGs to the atmosphere.

This sounds difficult…because it will be.  The world has never done anything quite this big.  Every country will need to change its ways because virtually every activity in modern life—growing things, making things, getting from place to place—involves releasing GHGs.

If nothing else changes, the world will keep producing GHGs, climate change will keep getting worse, and the impact on humans in all likelihood will be catastrophic.

However, things can change.  We already have some of the tools we need—as for those we don’t yet have, everything I’ve learned about climate and technology makes me optimistic we can invent them, deploy them, and—if we act fast enough—avoid a climate catastrophe.

After a decade of personal research on climate change in which he consulted experts in physics, chemistry, biology, political science, finance, and other fields, Mr. Gates gets it.  He is now trying to focus on what must be done to stop us sliding into certain environmental disaster.  Perhaps his unique perspective is that he has seen technology do unbelievable things, not just in his lifetime, but in his own ventures.

As he says, ever the optimist, he thinks we have the ability to stabilize the climate.

Summary

The story begins with how we kicked climate change into high gear and why it’s important to convert to putting Zero Carbon into the atmosphere.
He then explores five essential elements.  We need to electrify, change the power sources for what we make, remodel how we get food, reinvent travel, and alter how we heat and cool our buildings.

Mr. Gates also lays out how we will need to adapt to a warmer world.  This is because climate change is already affecting us, and because all the required changes will take a long time.  Nonetheless, Mr. Gates has not given up on emission reductions in favour of adaptation.  Rather, he set his eyes on mitigation, with the Near Net Zero by 2050 prize.  He does allow that we won’t be able to eliminate all emissions, but insists we will have to remove whatever carbon we continue to put into the air.

Mr. Gates explains that this is likely to be the most difficult challenge we have ever faced.  He puts it this way.

We need to accomplish something gigantic we have never done before, much faster than we have ever done anything similar.  To do it, we need many breakthroughs in science and engineering.  We need to build a consensus that doesn’t exist and create public policies to push a transition that would not happen otherwise.  We need the energy system to stop doing all the things we don’t like and keep doing all the things we do like—in other words, to change completely and also stay the same.

That is mainly because we have built modern techno-industrial society primarily because we discovered ways to extract energy from fossil fuels, the very fuels that are putting us at risk because emissions from their use trap heat in the atmosphere and oceans.  These fuels power everything.  Even our so-called renewable energy technologies cannot now be employed without inputs that require fossil fuels.  Perhaps that will change—it needs to change soon.

He sees important roles in this struggle for individuals, families, corporations (including banks and other investment firms), and governments.  It is noteworthy that Mr. Gates wrote: “…we need the government to play a huge role in creating the right incentives and making sure the overall system will work for everyone.”  Indeed, he lays out roles for all levels of government—he writes mainly for an American audience, so includes the American federal government, state governments, and local (mainly city) governments.

He understands that we already have many of the technologies we will need, though we have yet to deploy them sufficiently to have major effects in emissions reduction.  Where we do not have what we need, he believes government-funded research and development, followed by corporate R&D, then rapid industrial production and deployment will change the course of the game.  
Mr. Gates delves into myriad technologies that have been quickly evolving and contributing to our capacity to enjoy our modern techno-industrial society.  From solar panels and wind turbines to nuclear fusion, from redesign to recycling, from eating less meat to re-wilding, most of what we know and many of the holes in our knowledge are discussed in the book.

In the last two chapters, Mr. Gates presents A Plan for Getting to Zero and What Each of Us Can Do.  These are interesting outlines for which I present just the headlines below because I think they are very important, especially if you choose not to read the book.

A Plan for Getting to Zero

· Expand the supply of innovation

· Quintuple clean energy and climate-related R&D over the next decade

· Make bigger bets on high-risk high-reward R&D

· Match R&D with our greatest needs

· Work with industry from the beginning

· Accelerating demand for innovation

· Use procurement power

· Create incentives that lower cost and reduce risk

· Build the infrastructure that will get new technologies to market

· Change the rules so new technologies can complete

· Put a price on carbon

· Clean electricity standards

· Clean fuel standards

· Clean product standards

· Out with the old (retire fossil-fuelled equipment)

What Each of Us Can Do
· As a citizen

· Make calls, write letters, attend town halls

· Look locally as well as nationally

· Run for office

· As a consumer

· Sign up for “green” pricing program with local utilities

· Reduce your home’s emissions (use LEDs, get a smart thermostat, insulate, buy energy efficient appliances, get a heat pump), and if renovating or building a new home, go “green” (use recycled materials, use insulated structural panels, use insulating concrete forms, insulate thickly everywhere)

· Buy an electric vehicle

· Try a plant-based burger

· As an employee or employer

· Set up an internal carbon tax

· Prioritize innovation in low-carbon solutions

· Be an early adopter

· Engage in the policy-making process

· Connect with government-funded research
· Help early-stage innovators get across the valley of death where so many new ideas die before reaching markets
However, this is much less a specific plan of attack than it is doctrine of war.  It deals with the major challenges and the approaches we will need to address them.  As an appendix, I have included many of the elements he discusses.

Mr. Gates has an arching desire that in the effort he thinks we need, which is that we don’t leave the world’s poor behind.  He put it this way.

Rich and middle-income people are causing the vast majority of climate change.  The poorest people are doing less than anyone else to cause the problem, but they stand to suffer the most from it.  They deserve the world’s help, and they need more of it than they are getting.

Evaluation

This book is an excellent primer for anyone who has not been closely following climate change and our responses to it.  In simple language, Mr. Gates cuts through jargon and technical terms to “tell it like it is.”  He does not sugar-coat the fact that climate change is happening, it is because of us, and its effects will be very serious.  However, helpfully, he doesn’t stop there.  He tells the reader how he thinks we need to tackle getting our emissions down.

For those who have been following climate science, there are likely to be explanations here of what humanity can do to deal with the climate crisis.  For those who have been deeply engaged in one aspect or another of our climate action, there are likely to be useful explanations of developments in other areas.
I must say, I was pleasantly surprised by the comprehensive nature of the book.  Mr. Gates even touches on how polarized politics could stand in the way of our stabilizing the climate.  However, I’m not sure that Mr. Gates has yet realized that solving the climate crisis will not necessarily mean the continued existence of modern society.  He mentions that people in less developed nations have legitimate expectations to be able to live more comfortably, but he never delves into how many people Earth can support at particular levels of material and food consumption—Earth’s carrying capacity.  Perhaps that will be in his next book.
Recommendation

I think everyone, including climate scientists, technology entrepreneurs, politicians, and ordinary citizens could benefit from reading this book.  If enough of us did so, it would help create the common purpose that will be needed to address the climate crisis, and eventually to move beyond it to the matching our population to our planet’s carrying capacity.
This book could particularly benefit children in the senior years of high school.  They will soon graduate into the consumer society of the modern techno-industrial countries or the less industrialized society of other nations.  In either, the book could help these students be better equipped to understand the world into which they are about to emerge as independent actors, subject to influence and playing contributory parts.
Rating

Much of my own reading is either scientific or historical fiction.  This book fits neither category.  It is an exploration of personal insights into how the world works.
To my delight, I found that this book rates 9 out of 10, a mark I rarely award.  Surely, someone could write something better in this genre, but I have yet to see such a book.  As my ski instructors used to say, 10 out of 10 is reserved for descents in which the moguls and trees part to make way for the athlete.

Appendix: List of Elements Needed to Stabilize the Climate and Adapt to a Hotter World

I have grouped various items in this list together in ways I think might be readily understood.  I may well have omitted some items Mr. Gates included, though if something is, to your surprise, not on the list, it may well not have been in the book. 

Electricity generation technologies: wind (especially offshore), solar, hydro, geothermal, nuclear fission, nuclear fusion, coal-fired with carbon capture, gas-fired with carbon capture.
Electricity generation: far greater capacity than we currently have—enough to have enormous surpluses that make electrification more economical.
Energy storage: batteries (including flow batteries), pumped hydro, thermal storage (including molten salt), inexpensive “green” hydrogen (especially via better electrolyzers).
Energy transfer: long-distance power lines, close-to-consumer generation, underground power lines.
Energy conservation: using less through more efficient machines (e.g., LED light-bulbs), load/demand shifting.
Fuel production: advanced biofuels, inexpensive “green” hydrogen.
Materials production: “green” cement and concrete, “green” steel (including molten oxide electrolysis), bioplastics, recycled plastics, electric materials heating (using low-carbon electricity sources).
Materials conservation: repurposing, low-energy recycling, materials substitution (e.g., laminated wood in place of steel).
Carbon capture: “green” concrete (containing captured carbon dioxide), air capture into plastics.
Methane management: animal feed redesign, directed breeding, preventing anaerobic rot.
Human diet: eating less meat, eating artificial/cultivated meat, eating vegetable material made to look/taste like meat, preventing spoilage (e.g., using edible spray-on coverings for fruits and vegetables), reusing food that would go to waste (e.g., using “smart bins”).
Fertilizer management: better “green” fertilizers, genetically modified nitrogen-fixing bacteria for soil amendment, technology-controlled application.
Personal transport: driving less (walking, biking, carpooling more), redesigning cars with lighter/stronger materials and more efficient engines, electric vehicles, biofuels (especially zero-carbon gasoline), electrofuels.
Service transport (garbage trucks, delivery vans, transport truck, busses, etc.): biofuels, electrofuels.
Long-distance transport (ships, airplanes): biofuels, electrofuels, nuclear-powered container ships.

Neighbourhood design: cooling centres, safe cycling infrastructure, safe and pleasant walking facilities.
Residences: better insulation, heat pumps, more efficient and less problematic air-conditioning units (with fluids that have low global warming potential).
Commercial buildings: “green” design for low energy use and occupant comfort.

Landscape design: move off flood plains and near-sea-level coastal areas, relocate from areas that are or soon will no longer be liveable.

City design: consider better local geography, map flood plains and control development on them much better, expands seawalls and river dykes, raise wharves, design new infrastructure to accommodate higher sea levels and high river/lake water levels, allow for rainfall infiltration; use natural defences (forests, wetlands, reefs, mangroves).
Water supplies: protect watersheds from pollution and erosion/sedimentation, expand desalination.
Prepare for worst case scenarios: research geoengineering.
Government programs: incentives to reduce the “green premium” now being paid for power from non-traditional sources, non-traditional materials, non-traditional foods, and so on; vehicle charging networks; higher vehicle efficiency standards; incentives for producing and using low-carbon fuels; improve and expand disaster warning systems, improve disaster response capacity; make provision for recovery from disasters.

Government taxes: charges to internalize externalities (getting the user to pay for all costs of power use, materials production, food production, and so on); use of revenues for road improvement.
Government policies: control deforestation, research afforestation (where, when, what species, how many seedlings, co-plantings), introduce and gradually raise vehicle technology standards (proportions of vehicle sold by type); use low-energy home and commercial building codes; have regulations that do not prevent deployment of advanced technology.
Improvement in less developed places:
 better healthcare systems, vaccination programs, nutrition programs, clean water supplies, improved crop varieties (especially ones that are drought and temperature tolerant).
� < � HYPERLINK "https://www.breakthroughenergy.org/" ��https://www.breakthroughenergy.org/� >


� Not all of these elements are ready for deployment and all can benefit from continuous improvement through research and development.


� While Mr. Gates did not mention it, it occurs to me that long-distance trains could also be run with nuclear power, just as naval submarines have been for decades.


� Don’t just rebuild in the same place with the same infrastructure that was there before the disaster.


� Mr. Gates believes we must not redirect aid, especially for vaccines, medicines, and food, to fund use of electric vehicles.
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