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Foreword

This is a book that is professional but also easily readable for a broad target group. We want this book to be scientifically valid, but because the message is of great consequence for the climate, we also want many people to read and understand the book so that politicians also must take the scientific principles into account. We are compromising between a scientific and a popular style, but never with the truth.

The authors make an attempt to explain the relationships between electrification and the consequences of Norwegian and European measures on global CO2 emissions. This is important for several reasons, but the most important thing is to explain how and why CO2 emissions arise as a result of increased power demand in Norway and Europe. Electrification actually has its limitations and we write about that because it is necessary.

At the end of this preface, we have posted a figure illustrating the core of the problem of electrification and CO2 emissions. Look carefully at this before moving on to the chapters! It explains a key element of understanding “the Last-power”, which is an important concept in this book. The Last-power is crucial for everything that has to do with electrification, especially the real, global CO2 emissions. Today, the Last-power is coal power! “This fact is crucially important for understanding the consequences of electrification.”

Another issue of relevance is the Norwegian social model, which is based on trust. This means that politics should build on common sense and proper justifications that stand by professional testing. It may seem like hidden agendas have got too much leeway. Those who have the relevant technological expertise pointing towards misconceptions are not heard. Or perhaps even more importantly: Those who benefit from today’s ruling narrative are heard too much?

Social psychology, with an emphasis on illusions, has been given a separate chapter. But what is the connection between illusions and electrification? After working on the topic of electrification and emissions for more than 5 years, the obvious answer is that the reasons and important decisions for electrification are not based on facts, but on established illusions. Illusions, which have attached an iron grip to politicians and government well helped by the electrification industry and the media.

These “correct” illusions have become so prevalent that they hinder the dissemination of objective knowledge about fundamental technology constraints and contexts. Most people are of course influenced by the information they get, which may look reasonable. But the pike lurks as known in the reeds and the biggest pikes are visionary. Critical spotlight on electrification is reflected in the culture that has established itself.

We also have a few words to say about the media’s role in the matter. Most of them lack critical interest, have adopted the narrative, and are mostly following the stream, thus preventing any adjustments in the mental deadlock that is riding society in these matters.

The book has two main parts: Part 1: The contexts—includes Chapters 2–6. This section shows how electrification works when used at the wrong time, and how it would work if it was added into the mix at the right time. Part 2: “Bøygen” (the Bend), the late and great Norwegian author Ibsen’s symbolic creature which just bends away and thereby hinders good development is included in Chapters 7 and 8. These chapters address the problems of breaking through the layers of illusions that protect all the erroneous decisions and consequently, also the unsound plan that will prolong the road to a low-emission society. That narrative-based plan will greatly increase total CO2 emissions along that road due to inefficiencies and waste of resources.

In Chapter 1, we tell a little about who we, the authors, are since the motives behind us are always crucial to how a message is to be understood. We are well-adult, private technologists, educated at the Norwegian Technical High School (NTH), later becoming the present Norwegian University of Science and Technology (NTNU). Chapter 2 follows the story of why this book came into being from the beginning with a discovery of how we can easily calculate the ratio of emissions from electrified and fossil alternatives, to the realisation that the only way to tell this to a reluctant world was to write a book.

Here, we also bring a link to an approx. 50-page note we wrote in August 2021. This note was written in a series of Norwegian and English editions, and The link is to the last English written version.

In Chapters 2–6, we provide a professional representation of facts that show that electrification today leads to sharply increased global CO2 emissions.

Chapter 7 shows that climate quotas will not reduce CO2 emissions when it comes to “difficult times”. But they have been useful in making coal power the “Last-power”.

Social psychology, with special weight on illusions, is addressed in Chapter 8.

Since this book has a rather complicated structure, we also hope that it will be used as a reference book. The readers will find some repetitions. This is deemed necessary for conveying the comprehensive context of various related aspects.

The target audience for this book is really the whole world; EVERYONE should understand what this book tells. Not everything is easy to understand and you may either believe or doubt our message. Since these are issues of great importance to both Norway and the world, we encourage you to send us your questions via email. Or you can try to figure it out yourself by contacting people with basic skills in physics and chemistry. (Note: It is doubtful whether economists can help in this matter!)

Do you disagree with us? Tell us why: seija-e@online.no

We don’t like it but can’t resist including a quote from Yuval Harari’s book 21 Lessons for the 21st Century:


Human idiocy is one of history’s most important forces, but we tend to disregard.





Last-Power (The Core of the Problem)

The history behind and the definition of the expression “Last-power” is found at the beginning of Chap. 3.3. Likewise, the definition of the word “Infill-power” can be found at the beginning of Chap. 3.4. Please read those chapters now!


The reason for the book being written can be derived from the contexts outlined in Figure 1. It shows what happens when power demand increases more than new power can cover. Then the Last-power (coal power) has to be used, and consequently, the CO2 emission increases.

[image: ]

Figure 1: The Last-power determines the consequences of electrification/increased power demand. The figure shows the consequence on the macro level, which is the real climate-relevant level when one ignores all the variable regulatory technical details that in sum do not affect the climate.

Figure 1 explains why all the stories about “zero emission” with which we are bombarded are just illusions. The system response to increased power demand is ultimately taken with the Last-power, which now is coal power. Figure 1 explains why hundreds of billions of Norwegian kroner spent to stimulate electrification are currently working against their intent. It is too early because coal power first has to be removed.

Figure 1 explains why electrification while coal power is the Last-power leads to increased global CO2 emissions. This means that it is not possible to reduce CO2 emissions by “50%” by 2030 because coal power will be the Last-power for much longer than 2030. Without control of the energy balance, and power generation, this will go wrong.

It has proven impossible to get this relationship known through the mainstream media! Freedom of speech, yes perhaps, but the reality is that speech possibilities are limited when not within the “correct perceptions”.


Phases into the Future

We have “built” a path to the future, divided into 3 phases with timely measures, which provide the least possible CO2 emissions along the way.


Phase 1: Coal power is Last-power. 10–20 years duration.


	Stable low-emission power must be increased to the maximum. Development of nuclear power is necessary to achieve the objectives. But we should still wait for the nuclear power of the 4th generation which most likely will be developed over the next 5–10 years.


	Continued development of nuclear power (4th Gen.)


	Coal power must be phased out before electrification continues. Unnecessary electrification increases global CO2 emissions and exacerbates the power crisis.


	Unnecessary use of electricity, such as electrification of transport and oil platforms must be stopped/minimised.


	Pump power in the EU must be developed vigorously to store surplus power and stabilise unstable wind and solar power. Nuclear power development will reduce this need.


	E-fuels for aircrafts are phased in as low-emission power permits late Phase 3. For large marine vessels, nuclear power will probably become an attractive solution.


	Further development of electrifications. Intensified towards the end of the period.


	CO2: In Phase 1, electrifications normally will result in twice the emission of the corresponding fossil process, somewhere.




Phase 2: Coal power is phased out and gas power is Last-power. 20–30 years duration


	Custom implementation of electrification can be started during this period, intensive at the end of the period.


	Continued research and development of nuclear power.


	Develop technology for hydrogen power and e-fuels (liquid hydrocarbons made from hydrogen and CO2) further. Due to the extremely power-intensive production of e-fuels and hydrogen-borne electricity, the transition from phase 2 to phase 3 will have a long duration. If continuing with “today’s practice”, phase 2 will never end. Implementation is completed in Phase 3.


	Introduction of gas power using oxyfuel technique where CO2 goes directly to storage. (Without energy-intensive “capture”.)


	CO2: In phase 2, electrifications will, in most cases, emit about the same as the corresponding fossil processes.




Phase 3: Low fossil and low emission, electrification of transport fulfilled. Until the next Ice Age.


	Electrification of air and ship transport by H2 and e-fuels as far as the development of stabilised low-emission and nuclear power permits. It is possible that it would still be appropriate to base most of the air and ship traffic on fossil energy. In this book, we have outlined a possible low-emission use of fossil energy.


	We hope for at least one miracle that simplifies energy production for aerospace and shipping. Large ships can use nuclear power.


	Natural gas will be an important and climate-friendly resource also into Phase 3.


	CO2 emissions are not gone, but far lower than today for similar energy consumption.


	Unfortunately, those who are not young today are unlikely to experience anything similar to Phase 3. (The illusions mentioned in this book stand in the way of development.)










Summary

Introduction


We show that at the climate-relevant macroscopic level, changes in power consumption today => change in coal power generation. It also means that it doesn’t matter who uses which power. Change in power consumption => change in coal power consumption anyway. (Comment: The big mistake in all the major Norwegian reports we have seen about this is that they have not understood/will understand this simple logic and act as if electricity has zero CO2 imprint.)


Chapter 2. A formula for CO2 emissions, and we will write a book.


We prove the formula

[5c] CO2_electrified/CO2_fossil = R(CO2_fossil_electrified) * E_eff_fossil/E_eff_electrified

The formula compares the ratio of emissions, CO2_chain_a/CO2_chain_b from two energy chains. This is found by multiplying the relative CO2 intensity (resource dependent) by the ratio of the energy efficiency of the chains. It is simple, intensities and efficiencies determine the emissions. It actually boils down to multiplying relative CO2 intensity, R(CO2_a_b), with the relative efficiency of two energy chains, accounting for all steps therein.

Inserting real values for the variables in the formula shows that when coal power is the Last-power, globally electric cars emit approximately twice as much CO2 as fossil cars. This applies to most processes. Electrification of oil platforms increases global CO2 emissions possibly even more.

In general: In phase 1, before coal power is phased out, electrifications in general works against its purpose! In phase 2 when gas power is Last-power, a fossil and electrified process will result in approximately the same CO2 emission. This means that it is not urgent to electrify in phase 2, but that we can develop good technical solutions in peace and quiet before electrifying, preferably in the later parts of phase 2 to get the benefits of the improving technology during the period.


Chapter 3. Emissions, electrification and some more.


The problem with unstable wind and solar power is that one must have sufficient Infill-power. This problem is best solved by pump power. About 20% lost energy, but the great advantage of pump power is that it can take care of surplus wind and sun power. Due to the costs, batteries are out of the question for this purpose. This limits how much wind and solar power one can have in a system. The climate crisis cannot be completely solved only by wind and solar power! On the contrary, in late phase 3, we should have as little wind and sun power as possible.

Green hydrogen produced by electrolysis as proposed by the EU only shows that the EU does not understand the importance of energy efficiency. Hydrogen production has an energy efficiency of, at best, approx. 30%. When coal power is the Last-power, electric cars running on hydrogen cause approx. 6 times more global CO2 emissions than fossil cars.

Blue hydrogen producing hydrogen from natural gas still may be a good idea because it offers opportunities for the application of a special variation of Carbon Capture and Storage (CCS) based on the oxyfuel method which can actually work satisfactorily because it also can be a way of storing energy. Today’s (when Last-Power is coal power) CCS produces about as much CO2 as it captures and is completely useless as a climate tool.

The same goes for biofuels. This depends on finding a safe production despite the use of pure oxygen in the oxyfuel process. But it probably gives better energy efficiency to use pure oxygen for direct power generation with natural gas applying the oxyfuel method without going via hydrogen. There are a few gas power plants {1} of this type today.

Then you get a low-emission power source from natural gas. (It will extend the gas age by many years…)


Chapter 4. Time Perspectives


Duration of the individual phases.












	
	Best case
	Probably
	Based on existing plans
	Optimistic hope





	Phase 1
	10 years
	Forever
	30–50 years
	10–20 years



	Phase 2
	20 years
	Does not even get into it.
	0
	20–60 years



	Phase 3
	Forever
	Does not even get into it.
	0
	Forever





Chapter 5. About realism and feasibility.


CCS should be shut down ASAP. It is far too inefficient and when coal power is the Last-power CCS produces about as much CO2 as is captured.

The oxyfuel method (see Chapter 3.7.5) can be effective if one gains control of the security issues.


Chapter 6. Nuclear power.


The green shift cannot be implemented in reasonable time without extensive use of nuclear power. We recommend, however, to wait for the finalising of development of 4th generation nuclear power plant generators (4GNP). These may apply thorium or waste from classic generators as fuel and will be ready in 5–10 years. They may also be suited for fabric series production of small unities, which therefore will simplify adaption to power nets and may be used in ships. It turns out that this type of power plant can provide relatively cheap energy. It is also shown that the development and production of wind and sun power should be stopped ASAP; they will cause more problems than they solve.


Chapter 7. Climate quotas.


The climate quotas have helped coal power become the Last-power, which has been important. However, these quotas are not guarantors of a low-emission future. They will work only when they are not needed. In crisis cases, like today, they have very little effect. WE MUST HAVE POWER.


Chapter 8. Social psychology.


Explains among other things why illusions are so difficult to get rid of.


Chapter 9 Basic conclusions.
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