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    Introduction




    No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, scanning, or otherwise, except as permitted under Sections 107 and 108 of the 1976 United States Copyright Act.




    This publication is designed to provide accurate and authoritative information in regard to the subject matter covered. It is sold with the understanding that the publisher is not engaged in rendering legal, accounting, or other professional services. If legal advice or other expert assistance is required, the services of a competent professional person should be sought.




    All references used, where taken from the source, are to be used only in this book. If need be, please contact the reference and content owners directly for permission to use their content.




    To my lovely granddaughter, Dana,




    to my other grandchildren and to the children of the world,


    wishing them a safe and livable world when they grow up.


  




  

    Preface




    It has been over a year since I started writing this book. It started in response to a question by my elder son, Walid, who asked me (when we were enjoying a sunny weekend at a nice resort at the Jumeriah Palm in Dubai),had I ever tried to study and analyze what is going to happen to the world when there is no more oil and gas? My answer was “No, never; at least not in a scientific and comprehensive way”. The following week, after some initial research and analysis, I became attached to the topic, because I found out, for the first time in my life and after more than forty years in the oil and gas industry, that this question is more important and critical than I initially thought, and hence needed to be addressed properly. The more I researched the topic, the more involved I became in trying to find answers.




    My work started by referring (at the time and until I sent the book for publishing) to the most recent and relevant research on the topic, whether by academia or by the energy sector, including the oil and gas industry. Although the consequences of oil and gas depletion were referred to in many relevant articles, research reports, and books, I realized that, apart from a few documentary films, general articles, etc., which were of a broad nature, there had not been a comprehensive, serious, nor in-depth study of the subject that addressed the impact or important aspects on our lives, nor discussed solutions and actions (i.e., mitigation plans) needed in a comprehensive way. Halfway through, I decided to convert this work into a book, finding myself obliged to tell the world what I found and what I thought. To be honest, the more analysis and research I did, the more worried I became.




    My research revealed one and only one thing: “WE ARE NOT READY,” and there are serious consequences waiting for us (not I or those of my age group, but waiting for our children and grandchildren). My worry level increased when I sent the first draft of the manuscript for proofreading by professionals and academicians, highly respected professionals, from different backgrounds and industries, such as those in in oil and gas, energy, technology, medical science, financial markets, and manufacturing. Furthermore, I was invited to speak about the topic at highly respected organizations and universities, such as the renowned Imperial College-London in UK and the University of Bradford in UK. In all these of interactions, my concerns were confirmed, since nobody could relieve my worries, nor could they challenge my pessimistic conclusions. Publishing this work is like sending an alert to the world, to wake-up, hoping it will trigger the right actions, based on global collaboration, looking for suitable solutions, so that the world can mitigate, if not all, at least some of the serious consequences that are going to face the world in a few decades.




    One question I had to ask before I started writing this book was, “Who is my audience? Ordinary people? Specialized people? Academics? Business people? Who?” Due to the nature of the work, and given that this topic is of concern to every human and touches on most aspects of our lives, from simple things like toys, to complex entities such as the military, industries, politics, economies, technology, and so on, I decided to strike a balance and make it useful and readable by all. Having said that, there may be some acronyms and technical terms (I tried to minimize these as much as I could) that may be understood only by technical experts and specialists; however, you will still find that a vast percentage of the material is easily understood by the average person, and that everyone in his or her role in this world, field of work or specialty, will find most of the sections and material useful and relevant to him or her.




    To make it easy to read, I have divided the book into 9 chapters (I refer to these as sections sometimes, they mean the same), that can be classified into three main parts: Part I, extending from Chapters 1.0 through Chapter 3.0, provide background, introductory information, and analysis that are related to the history of oil and gas development, the evolution and main characteristics of this industry. It also addresses the Peak Oil theory, including the work of M. K. Hubbert, the future of oil and gas, and the illusions faced by many nations caused by a flood of easy wealth in a short time, which many have assumed will never diminish and hence have used abusively.




    The second part, starting from Chapter 4.0 and continuing through Chapters 5.0 and 6.0, represents the main material, all related to discussing the post oil and gas impacts on the world. Chapter 5.0 is the largest chapter in the book and address 32 areas and aspects of human life, from simple things like toys and furniture to major subjects like transportation, aviation, shipping, medical technology, and electronics. It analyses each one of these aspects and tries to explain, in simple terms, what is going to happen to these after oil and gas are gone. Chapter 6.0 addresses the post oil and gas impact, but on major professional areas, such as the economic, social, and geopolitical sectors.




    The third part of the book, starting from Chapter 7.0 and continuing to Chapter 8.0, address areas related to the actions needed, alternatives foreseen, new technologies, and solutions that are promising as alternatives for some of the oil-based technologies, equipment, and commodities, such as the biopolymers, miniature atomic reactors, solar cars, etc. They also establish a high-level plan of action drafted to coincide with the oil-depletion curve, and the phases (as foreseen) that I propose. These are used as a basis to be followed by a more refined and detailed plan.




    Chapter 9.0 addresses the effect on different businesses, presented in a tabular form, and explaining the respective impacts and severity levels for each. This chapter is a good reference for companies, governments, and investors, who need to know and foresee the predicted impacts, so that they can make the right decisions as early as possible and prepare for effects that transform businesses, replace products, and alter consumer practices. The section also shows if the solutions have concerns related to safety, security, or other possible consequences.




    Whether you are a government official, businessperson, academic, industrialist, oil and gas professional, energy professional, investor, researcher, homemaker, student, soldier, medical doctor, contractor, manufacturer, military officer, or banker, I hope that you will find the book easily readable and useful, and that it will help you to prepare and contribute to your necessary plans and actions.




    My last words: Let’s save our children and grandchildren by ACTING NOW.
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    1.0 Introduction




    Since its first commercial discovery in the 19th century, oil has been used as the main source of energy, and its production and consumption have increased exponentially, hence, it has become a dominant player in human development and growth. Today, it is used almost in every aspect of our lives, such as producing power, running machinery and factories, powering cars and other means of transportation, besides producing many different commodities that have become integral parts of our lives, such as plastics, clothing, and electronics. Without oil, our lives would stall.




    Though many initiatives have been started in looking for alternative energy sources, in parallel with trying to find more sources of oil and gas, such as deep water and Arctic explorations, shale gas, shale oil, tar sand, etc. Many recent studies show that even if we are successful in producing more from these new and challenging sources, it is not foreseen that recoverable and commercially feasible oil and gas fuels will be affordable for more than a few more decades. As explained later in this book, it is obvious that the decline in the oil and gas production and reserve curves, has started, and are expected to commence in a steep downturn soon. In the past decade or so, many countries have started considering new sources of energy, such as renewable energy, as well as increasing their dependence on nuclear energy and using the remaining coal. Adding to this, the continuous growth in the world populations and the unprecedented economic growth in some countries (such as China and India), will accelerate the depletion rate of the world’s remaining oil and gas reserves. It is foreseeable that some of the post-oil and gas challenges, can be handled adequately and smoothly by using new sources of energy, such as replacing gasoline- and diesel-driven cars by electric cars and replacing fossil-fuel power stations1 by nuclear or renewable energy power stations. In the cases of aviation and shipping, the challenges are going to be harder and not easily resolved, due to the nature of the problem, especially for long-haul and heavy travel. Some of these applications will need decades of extensive research, supported by huge investments, to find suitable and viable alternatives. As discussed later in Chapter 5.0, there are many other post-oil and gas challenges that we are going to face, such as finding suitable replacements for plastics. Therefore, we urgently need to start looking for alternative commodities as considerable lead time will be needed to find and develop these to meet the huge volume involved. Some of these services and commodities are critical to the health, comfort, and safety of humanity. Without them, people are going to suffer, businesses will be affected adversely, factories will shut down, and our daily lives will slow down or stop. Examples of some of these commodities are plastics-based medical items and tools, computers, clothes, and mobile electronic devices, to mention but a few.




    

      1 Fossil fuel power station: is a power station which burns fossil fuel such as coal, natural gas, or petroleum to produce electricity


    




    To add to the challenge, we should not ignore situations where oil and gas supplies are not enough or not feasibly available, which could lead to instability, eruptions of major wars, and political conflicts.. This book discusses, in its first few sections, the history and trends of the oil and gas industry since its early days, production and consumption patterns, and future trends. It then addresses the foreseen impact, caused by the absence of oil and gas, on almost every aspect of our lives, followed by a discussion of possible mitigation, plans, and solutions that need to be pursued to handle such impacts, in a humble attempt to avoid or reduce the foreseeable serious consequences. It also discusses alternative energy sources such as, biofuels (fuels produced from living matters), new transportation means and technology (the Hyperloop, rocket-like planes, electric vehicles), biopolymers; besides maximizing renewable energy production and usage. A large part of this book deals with the effect of oil and gas on the main aspects and needs of the world, such as social life, urban planning, world economies, education systems, technology development, medical systems, clothing and textile industries, military systems, and arms design, among others. The book also includes sections on the agriculture and food industries, and how these are affected by the absence of oil and gas, besides the impact of alternative energy sources, such as biofuel, on the availability of food, water, and the agricultural sector in general.




    Although I have spent over forty years of my life in the oil and gas industry, thrived on it, learned from it, built my career and earned my living from it, I could not and will never claim that I have all the experience and knowledge, needed, to solve the foreseen huge problems after oil and gas, nor do I claim that have addressed all of the issues, problems, and challenges, although I tried. I spent months, researching all of the related areas and technologies, referred to the latest R&D worldwide, read many books on related subject matter and relevant reports, and held discussions with many experts from different backgrounds and countries, and still can’t claim that I have covered everything, or that whatever I propose herein are the ultimate and only solutions. This is the best I could do in such limited time, and the floor is open for discussions, comments, suggestions, and further work by others. This is the beginning. The challenge is big, diversified, complex, and multi-fold; it therefore needs an army of scientists from over 50 disciplines and specialties, many research centers with enough funding for decades, so that we can all address it adequately, professionally, and successfully. Such research, to meet its objectives, needs to be supported by an international body with a global plan and collective effort by all countries, to ensure a smooth transition from an “Oil and Gas” dependent world to a “Non-Oil and Gas” dependent world. In a nutshell, the purpose of this book is to send an alert, create awareness, and invite the world to start planning, thinking, researching, and executing a collective and global plan as early as possible. Due to the complexity and size of the problem, if it is not handled probably, it is going to affect the lives of our children and grandchildren in a big way.




    The most ironic thing of all is that after all these years of being heavily involved in managing, developing, and working in this great industry, in which I always have been proud to be one of its soldiers, now comes the time that I write about its death!!!


  




  

    2.0 Oil & Gas Today




    More than 60 years ago, geoscientist M. King Hubbert proposed his Peak Oil Theory. According to this theory, oil production would peak at one point and then start declining until its full depletion. As predicted by Hubbert’s theory, we have started the decline already, and have only a few decades remaining until the world’s oil is fully depleted.




    British Petroleum (1) has estimated that the world has approximately 1.7 trillion barrels of proved oil and gas equivalent (equivalent refers to the energy value of each type of fuel, so can be compared or combined) in reserve. Shale oil, according to Energy Information Agency (2) studies, is estimated worldwide, as “technically recoverable” around 345 billion barrels; however this does not mean it will be “economically recoverable.” Some studies challenge these optimistic estimates, and reports on United States shale oil have shown concern and doubt regarding these figures, although the cost of production of shale oil has come down significantly in the past few years, and technology is improving by the day. These estimates include the Canadian Oil Sands, estimated at over 160 billion barrels (3). The Arctic area is being targeted as well and explored actively.




    One of the main challenges being faced by humanity is population growth, overuse of the planet’s finite resources, and the dumping of waste, which makes it hard for our environment to accommodate. The answer today, as concluded by Paul Chefurka (4), is “sustainability”; he describes a “sustainable population’’ as “one that can survive over the long term (thousands to tens of thousands of years), without either running out of resources or damaging its environmental niche (in our case, the planet) in the process’’. He has added that this means that our numbers and level of activity must not generate more waste than the natural processes can return to the biosphere, so the wastes we do generate do not harm the biosphere, and that most of the resources we use are either renewable through natural processes or are entirely recycled if they are not renewable. Paul Chefurka has developed models for population growth, and has concluded that that the current population is not sustainable. He also concluded that with the decline of oil, which is an important supporter of what is called the “carrying capacity” and since oil will be depleted in a few decades, then a population decline is inevitable. His model shows that a sustainable population will need to be 1 billion in 75 years, which is a big challenge to achieve based on a decline in birth rate.




    Many studies have shown a strong correlation between the world Gross Domestic Product and consumption of energy, which explains the strong contribution of oil to the world’s “activity level”, hence its impact on the ‘’carrying capacity’’ of the earth.




    




    




    


  

