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Abstract 

Aim: This paper is on purpose provocative, in order to trigger off discussion on the future of human 

society. Humankind finds itself in a dire situation. Solutions have been put forth, but none has made a 

significant impact on carbon release or resources depletion. I add my proposal, the literary device of the 

dictator, as a possible scenario for dealing with the current crisis.. 

Design / Research methods: This paper is part of a larger project which uses micro- and macro-

sociology and cliodynamics, archaeology, evolutionary biology, and dissipative systems theory to 

describe both our global system, and its implications for our species. I briefly critique three other 

approaches regarding their likelihood of success.  

Conclusions / findings: The self-organized dissipative system drives population, population density, and 

the exploitation and depletion of natural resources. The system is the interface between humans and the 

environment. It is unlikely any approach which is not 1. dramatic, 2. inclusive, and 3. determinedly 

focused on disarming the global system will prevent the complete depletion of the natural world, and the 

continued mass extinction. 

Originality / value of the article: The paper challenges commonly held assumptions regarding the 

system and human participation in it. The paper should be of interest to anyone concerned about 

humankind, given the breadth of our crisis; that is, the number of systems involved, from the climate, to 

the ocean, to the very nature of the global complex system itself. 

  

 
1 “Rational” here has the common meaning: founded on cognition, reason and facts, and not emotion; 

dispassionate. 

http://dx.doi.org/10.29015/cerem.938
http://dx.doi.org/10.29015/cerem.938
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Implications of the research: The paper has strong implications for policy. It describes how perpetuating 

ideas like “sustainable growth” can only ensure the collapse of the global system, and perhaps the 

collapse of the natural systems as well. The consequence of applying the research would be desperate, 

frighteningly objective, but will allow, perhaps, Homo to continue.  

Limitations of the research: Future research could focus on re-interpreting data gathered by previous 

paradigms. Cliodynamics provides insight into the future by considering complex relationships. The 

limitations to the implications of the research lie in the fact that it is difficult to distinguish between 

“humankind” and the system. 

 

Keywords: energy, limits to growth, system theory, ecological crisis 

JEL: O13, P18, Q40 

 

 

“This is above all an emergency and not just any emergency. This is the biggest crisis humanity has 

ever faced.” 

Greta Thunberg, R20 Austrian World Summit, Vienna, May 2019 

 

“On the basis of recent trends in planetary vital signs, we reaffirm the climate emergency declaration 

and again call for transformative change, which is needed now more than ever to protect life on Earth 

and remain within as many planetary boundaries as possible.” 

World Scientists’ Warning of a Climate Emergency 2021 (Ripple et al. 2021) 

 

 

1. Introduction  

 

Let me introduce myself. I am a sociologist and general social scientist, and I am 

well qualified to be your dictator, because I fully understand our crisis, and so, clearly 

see what must be done. I understand the complex nature of our predicament; many 

others do, too, but they decline to be dictator.  

About saving humankind. 

Academics and philosophers of every stripe are stepping forward to save 

humankind. However, on closer inspection, none of them want to save humankind; 

what they want to save is the current global system, and mostly, the Western view of 

what that means. 

That can not be done, sorry. The system has grown itself out, it is no longer an 

“open system” but has become a “closed system,”2 as there is no corner of the globe 

 
2 An “open system” is permeable to energy from the outside, while a “closed system” is not. When the 

globe was an open system, we could harvest species to extinction and throw our filth into the seas. As 
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from which it does not extract something. What is the system? 

The answer should be decorated with authors and thinkers, like Prigogine 

(Prigogine, Nicolis 1977), who describes how dissipative, near equilibrium, self 

organizing systems work, and ornamented with different perspectives. Like Niklas 

Luhmann,3 who conceived that humans are actually outside the “system.” And Peter 

Turchin,4 who authored a social science approach to complexity. I offer a descriptive 

answer now, and a morphological explanation farther down. 

A complex system self organizes because it “iterates”; the current state produces 

the next state. A great example of “iteration” in humans would be “generations.” We 

are not our parents, but we resemble our parents in important ways. The key here is 

the system continually iterates, and the successful symmetry, or group of 

characteristics, is represented in the next instant, and those which were not successful, 

which failed to organize enough energy, disappear. This perpetuates the system, keeps 

it oriented to the flow of energy. Energy is what every such system exists for, energy 

to stay in a near equilibrious state, and more energy to grow.  

This paper is on purpose provocative, in order to trigger off discussion on the 

future of human society. The paper presents a scenario for dealing with the threat of 

system collapse, the literary device of the dictator. 

 

 

  

 
the system closed up, that ability is curtailed. A fully closed social system is one which will work harder 

(run faster, that is) for less and less energy, and more and more, lie in its own filth. Key to this is the point 

where the system begins to feed off itself, and humans are burning plastic lawn chairs and cell phones to 

cook and stay warm (Rao 2000). 
3 Niklas Luhmann’s contribution to systems theory and the understanding of how human societies work 

was ground breaking. No footnote will due justice; Luhmann wrote best in German, and even then seems 

to have been a challenge to understand, because he was concerned people would over simplify his work. 

Rather than choosing a single work, I refer to an article about his work: https://philpapers.org/s/Luhmann 

and, a paper springing from his work which is appropriate to our discussion: Valentinov (2014). 
4 Peter Turchin, Professor at the University of Connecticut in the Departments of Ecology and 

Evolutionary Biology, Anthropology, and Mathematics; Project Leader, Complexity Science Hub 

Vienna; Research Associate in the School of Anthropology, University of Oxford; Editor-in-Chief of 

Cliodynamics: The Journal of Quantitative History and Cultural Evolution 

(http://escholarship.org/uc/irows_cliodynamics; https://peterturchin.com/ [12.12.2021]). 

https://philpapers.org/s/Luhmann
https://peterturchin.com/
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2. What, specifically, is our system? 

 

The short answer is, the system of culture. My view is that culture is the interface 

between humans and the environment. It fully organizes who we are and places us in 

the context it creates. It is a system, because it organizes energy to perpetuate itself. 

Think of “culture” as railroads and airports and computers and social media and your 

ethnic group beliefs, and your sports team and your political party. Those are all things 

that exist because to organize energy, and they are social structure, because they 

commonly shape our lives. Think of everything you do today, and did a year ago, and 

all the money you made and spent and people you talked to and services and resources 

you used, all the things you do: that is the system itself. That is the primary energy of 

the social system of culture, you doing things. In return, the system harvests natural 

resources and brings them to you, so you can live. The system is culture, and culture 

is the interface between humans and the environment. 

The system is composed of subsystems. Your nation, your state, your city or 

county, your church, your bank, those are all subsystems, and you can see, they all 

work together, most of the time. However, like the many subsystems in our bodies 

(circulatory, and so on), they are often in opposition, an opposition which allows the 

body to remain in homeostasis, a state of near equilibrium. I will elaborate more later, 

describing how the system arose.  

For now, by “system” we mean the energy that is exchanged and organized by the 

gargantuan collection of networks of banks and shipping companies, churches and 

football teams, schools and self defense dojos, and resource and human effort 

extraction agencies, and everything they touch, everything that keeps and structures 

societies.  

That is what most “save humankind” goals are now: save the global system. It is 

not the global social system I will save, indeed, I will make it my first and primary 

undertaking (after nuclear containment) to destroy the global system. This is because 

the global system is the source of our crisis, and may finally finish off the last of the 

Homo line. It is that, Homo, humankind, our children’s children, which I will save. It 

will not be easy, however I would have some powerful allies. 
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3. Someone you must meet 

 

Please meet her beautiful and terrible majesty, the Red Queen.5 I introduce her 

from the field of biology, where it was noted that for an individual to live, it must run 

as fast as it can to gather enough energy, and to reproduce, it must run even faster. The 

brilliant scientist (Van Valen 1973) who noticed this gave her the name “Red Queen” 

from the stories of Lewis Carroll (1991 [1871]), since in the presence of the Red 

Queen, one must run fast just to stay in one place. 

Actually, the Red Queen is simply the passing of energy.6 Existence is a zero sum 

game, there is only so much energy available, and life on Earth shares that energy. We 

recognize the Red Queen, an indispensable part of that winnowing of iterations which 

allows the systems to continue. If we fail to capture enough energy, we die, and the 

energy we have saved is spread quickly to other hungry beings, from mammalian and 

bird scavengers, to insects, to bacteria, to fungus and slime mold. In the end, no one 

escapes Her Majesty’s notice, and not just among living things, but among all the 

complex phenomenon of the universe; everywhere, from fleeting particles to wheeling 

galaxy walls, energy is constantly accumulating, and then, often very quickly, running 

away again. 

In particular, the Red Queen is here for the system, since it, too, is just organized 

energy, a massive network with tendrils extending to the last corner, over grown and 

ripe for harvest. So, the pearl in all that is that we are not special in the universe, we 

rise as a species and get busy and then by and by, or perhaps now, we, the last of the 

 
5 I am creating a metaphor here, which I hope will make the problem of energy more accessible. Earth is 

best seen as a large, sunlit rock with a thin atmosphere and a film of water and eroded rock, on which 

carbon molecules have become replicating dissipative systems, or “life.” However, there is only so much 

sunlight, and only so much water and eroded rock, and so the different manifestations, across several 

levels of analysis, organize themselves and compete for energy. The Red Queen is the personification of 

that. The global system, being also a self organized dissipative system, is also subject to Her Majesty. 
6 Van Valen was looking for factors influencing the extinction rate of species. He focused on inter species 

competition; Here, I generalize the inter species arms race to its essence: energy. In the original context, 

the energy was the energy to survive, and more energy in order to reproduce; we simply add abiotic 

environmental influences to finish the metaphor. This reality is easily seen in species, for example 

meerkats, or grey wolves, where the entire group labors to nourish the pups of the dominant pair. It is 

also evident in human communities. Indeed, this same principle is applicable to all self organized, 

iterative dissipative systems. However, here is a more complete discussion of the concept in biology: 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/red-queen-hypothesis [12.12.2021]. 
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Homo clan, go extinct (Gee 2021). The Red Queen demonstrates for us the essence of 

energy to survival and reproduction. The Red Queen is why evolution works. 

But, we are not jumping to extinction, just yet – that is if I fail. Currently, we face 

the following existential risks: climate change; declining energy; environmental 

degradation on massive scale; loss of arable land; loss of freshwater; seas poisoned 

with carbon and clogged with plastic. We have triggered the sixth mass extinction 

(Cafaro 2015). But, are these “existential” risks (Bostrom 2002)?  

Humans have had hard times before. Those hard times were mediated by culture. 

If we assume that modern Homo sapiens sapiens emerged as hybrid from among the 

several existing homo species in Africa about 200,000 years ago (Stringer 2016), we 

can see that our ancestors and cousins lived through some really miserable weather.7 

As the ice came and went, the climate on Earth would vary widely. At times, even 

places that did not freeze experienced drought as ice sequestered moisture to cover 

the north and south. Large volcanic eruptions have reduced human population; 

sometimes by changing the global temperature just a little bit.8 

Just a little bit temperature change, a few degrees. Now, we again are looking at 

a change of climate of just a few degrees, and likely, it will be too much perturbation 

for the system. The climatic hard times we face now will likely be the worst, worse 

than volcanoes, worse than Milankovitch cycles.9 

 

 

4. Three ideas that will not save us 

 

In this section, I will discuss three strategies that will not save us. First, alternative 

energy: we will have the world we have now, but a little different. This strategy will 

not save us because it can not generate enough energy of the right kind. Furthermore, 

it won’t give us the other blessings of fossil fuels, like the plastic in most solar panels. 

We have just too many, far too many, people, and the resources are just too widely 

spread.  

 
7 Which weather influenced the spread of culture (see: Banks et al. 2013). 
8 There are many, many examples; an easy one is Toba (see: Ambrose 1998). 
9 Milankovitch cycles are changes on Earth’s climate brought about by the Earth shifting it’s axis, and 

other factors of movement, relative to the sun. 
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The Earth receives sunlight every day, but even if we shade the ground around the 

globe with solar panels, it still won’t solve key problems, and most of all, will cause 

other problems. One such problem is the cost of the complexity needed to maintain 

all those panels, to arrange for and send people to them, carrying parts and tools. We 

will call this the “parable of the solar array.”  

In this example, in our huge array, if something happened to a panel, the distance 

to it, for example, might cause the repair to cross the fail point of the Energy Return 

on Energy Invested, or EROEI, for repair. The “cross point” on EROEI is the trend 

slope of the amount of energy it takes to accomplish something, and that of the likely 

energy return. It is a measure of efficiency. So, a distant panel might not be worth 

fixing. Perhaps the decision might be to wait until several panels to fail in the same 

area, to consolidate the cost, so travel per unit is reduced sufficiently that someone 

can range out to fix them. 

However, (and this will be a frequent example, because it recognizes the path of 

collapse), if enough panels start to go out, there will be less energy, and the energy to 

fix them will take a bigger share, essentially raising the cost of the visit. It is about the 

cumulative effects of running a deficit, the way the effects cascade on one another. As 

the system deteriorates, there will be fewer workmen, fewer spare parts, and the base 

costs, such as the cost of vehicles, will proportionately increase. Poorly maintained or 

decommissioned vehicles increase the time spent on travel. 

Transportation is an important element of the system, among other things, because 

one of the main gifts fossil fuels give us is the gift of time. Burning oil moves a lot of 

payload really fast. You could walk from Maine to California, or you could walk to 

the airport and fly. Jet fuel gave you months of your life back. The long tendrils of the 

system began on foot, and small boats, and then moved to roads and so wagons and 

dray animals, and after a time, self propelled wheeled vehicles and today, we busy the 

seas and the sky with fossil fuel powered craft, and those tendrils are major network 

branches, mostly along sea ports, and rivers, mountain passes and crossroads.  

Even if one could create solar panels using only the energy of solar panels to mine, 

transport, process, produce and assemble all the parts to a solar panel, it still wouldn’t 

be enough to perpetuate the system, not enough to replace, with daily solar energy, 

the stored solar energy of thousands of days which fossil fuels represent.  
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Hydro energy (dams take a lot of energy intensive cement and need rain, and when 

not maintained will break down), wind energy (still no wind powered aluminum 

smelters exist), natural gas as an “alternative energy,” and even including the 

dangerous and complex nuclear plants, are unlikely to replace fossil fuels. In time, 

scarcity, and in consequence, cost  of necessities for living will increase. Many foods 

may disappear from our dinner table. The increasing scarcity can be explained by the 

example of soap. Soap save millions of lives every day, by preventing disease and 

food borne illnesses. But, soap requires oil or fat; oil and fats are valuable fuels for 

the body and things like lamps. So, keeping clean, having soap, competes with 

consuming calories or extending the useful waking period. Hungry people won’t make 

soap. No soap, means more deaths. While hunger leads finally to starvation.  

As I write this, in the West, when the lights go out or the grocery store is 

temporarily out of something, we are confident it will pass. However, imagine it won’t 

pass. Imagine that, as the system begins to fail, the demand on its energy resources 

increases, as people turn again and again to the only source of life they have known, 

the system. History shows, people abandon the system, go outside the system for the 

energy of life, further damaging the system. Imagine ceaseless and increasing loss of 

efficiency will rob the system of the ability to bring resources to people. Here, 

“efficiency” means the ratio between the input and the output of the system, the energy 

return on energy investment. It means that, for every endeavor, part of the energy will 

be wasted, because streamlined networks are down. It is a process that will continue 

until the system has reached a lower level of near equilibrium.10  

 
10 By “near equilibrium” here, we mean that the system flows more or less smoothly, and has 

enough energy flow to demonstrate resilience, which is the ability to endure perturbations but 

not leave the state.  By “lower level equilibrium” we mean that the system finds a level of 

complexity which will function on less energy passing through, but the decreased level of 

complexity of the system or society means that networks decline.  As a consequence of lost 

infrastructure and less energy to expend, distances for trade increase in time, again, and 

resources are more dear, and the population declines. By “near equilibrium” here, we mean 

that the system flows more or less smoothly, and has enough energy flow to demonstrate 

resilience, which is the ability to endure perturbations but not leave the state.  By “lower level 

equilibrium” we mean that the system finds a level of complexity which will function on less 

energy passing through, but the decreased level of complexity of the system or society means 

that networks decline. As a consequence of lost infrastructure and less energy to expend, 
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The monotonous record of history also shows that, as it begins to collapse, the 

subsystem system will do anything to maintain the flow of energy. For us, that means 

if we leave it to current subsystems, different forms of governments, they will 

undoubtedly make one short term decision after another, all with unknown and 

unintended long term consequences, such as spreading fine particulate matter into the 

stratosphere to shade the Earth, or other, similarly untested and ill advised short term 

solutions with negative long term outcomes.  

The second, and third methods of saving humankind require “coming together,” 

the idea that we unify all humankind for a single purpose: to save “humankind.” 

Though recipes vary, this comes in two specific flavors, either the one coordinating 

central government of Earth, or a somehow unified people with no government. Both 

are doomed for different specific reasons, but, also, for one common reason: the 

imagined power of these approaches are founded in secular humanist dogma. 

A pause here to note that, to a social scientist, secular humanism, the belief in 

human logic and agency, functions today as the Catholic Church might have a few 

centuries ago. It describes how one should believe, and is the basis of law. It provides 

us with miracles. Most of all, it is the seat of all truth. I enjoy the benefit of that belief, 

just as my counterpart enjoyed the benefit of Christian belief a few centuries ago. 

Science, and secular humanism, order our universe, and so fill it, and wrap around us 

almost seamlessly.  

According to Secularhumanist.org, “Secular humanism propounds a rational 

ethics based on human experience. It is consequentialist: ethical choices are judged 

by their results. Secular humanist ethics appeals to science, reason, and experience to 

justify its ethical principles.” Elsewhere on the site we are informed:  

Human happiness and social justice are the larger goals of secular humanist ethics. For 

Owen Flanagan,11 “[e]thics … is systematic inquiry into the conditions (of the world, of 

individual persons, and of groups of persons) that permit humans to flourish.” These 

conditions include freedom from want and fear, freedom of conscience, freedom to inquire, 

freedom to self-govern, and so on. Undergirding all of these is a keen commitment to 

individualism. Secular humanism takes upon itself the Enlightenment project of 

 
distances for trade increase in time, again, and resources are more dear, and the population 

declines. 
11 Owen Flanagan is a neurobiologist and philosopher who has written extensively from an essentially 

secular humanist perspective. See here: https://www.neuro.duke.edu/people/faculty/owen-flanagan 

[12.12.2021]. 
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emancipating individuals from illicit controls of every type: the political control of 

repressive regimes; the ecclesiastical control of organized religion; even the social 

controls of societal and family expectations, conventional morality, and the tyranny of the 

village. This does not mean that anything goes but rather that social and political limits 

on human freedom must be justified by the individual and social benefits they confer. 

 

In short, secular humanism, first of all, believes that humans have agency12 and 

their actions have reliable consequences, and second of all, that all humans are of 

equal value.13 This means, yes, humans can cleverly develop new technology to save 

us, and everyone must be saved.  

In times of plenty, ideas like the feasibility of human intervention and 

technological development for creating a more sustainable societys are fabulous. 

Admittedly, we never, even twenty years ago when we went through our peak, actually 

achieved anything like that. The majority of people in the world live in relative 

poverty to support a handful of people in the developed nations. Even within those 

developed and sometimes socialized nations, inequality continues. Most of the work 

in most of the world is done by people who have little choice. However, secular 

humanist dogma constrains the “come together” approach. 

 

 

5. One world Humankind 

  

People “come together” in small groups, fifty to a hundred and fifty, perhaps 

explained by a concept known as “Dunbar’s number,” after Dunbar (1995). This 

concept proposes that, as biological beings, we can know and associate with small 

 
12 “Agency” here is distinguished from “free will;” the latter is useful in discussions regarding theology; 

agency refers to the possible changes any individual can make to their immediate society and the global 

society. It is not that humans can’t want things, and work towards them, and succeed or fail; those are all 

aspects of context, of the seamless, overarching, fully permeated experience of culture. There is no such 

thing as a solitary human. All humans are expressed as the momentary product of relative processes. We 

have no agency in any meaningful sense. 
13Already, humans are not of equal value. For example, many places have a civil law in which the 

compensation for “wrongful death” killing someone is based on their age. A company can kill an old 

person or a child for much less than killing a potential wage earner. “Traditionally, courts have 

determined damages for wrongful death by calculating the monetary amount the victim could have 

provided for surviving family members, based upon income at time of death and average work-life 

expectancies”; https://courses2.cit.cornell.edu/sociallaw/student_projects/victimcompensation.html 

12/04/21 [12.12.2021]. 
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groups of people. Getting many, many people together requires organization; it 

requires complexity. And, because of the function of complexity to the system, it 

would at once attempt to re-coalesce. There is no magic glue to stick people together 

who share little in the real world. We would, most likely, quickly develop into warring 

groups, rather than the cozy communal world imagined by some.  

Regardless, that is not a winning philosophy to save humankind. Democracy, for 

example, is very expensive (Heinberg, Crownshaw 2018), which is why Athens had a 

democracy built on slavery (Porter 2019). The Dictator’s philosophy is to save those 

who can be saved, who can contribute to our survival through brutal times. 

The World State.14 The “one world government” idea suffers some key functional 

problems. As already mentioned, the most important is the problem of complexity. 

Joseph Tainter (2014) has carefully described the functional problem of complexity. 

Tainter suggests that societies increase complexity in order to solve problems, but 

notes that increasing complexity also increases cost (Tainter 1988). There are, in fact, 

exponentially increasing costs to complexity. Imagine a global government which 

intended to control all the people of the planet, to pass laws and implement 

procedures, to describe and constantly monitor bureaucratic positions. Imagine the 

layers and layers of bureaucracy, each layer imperfectly communication with those 

above15 and below it.16 Compound that need to monitor people and resources which 

our crisis features, scarcity, decreasing energy efficiency, overpopulation, decreasing 

political stability, and climate change.  

Climate change, which results in extreme events, sea level rise, and most of all, 

declining food availability, is our overriding crisis. One of the features of climate 

change is not just heating, but instability. Weather instability makes it hard for farmers 

to know what crop to grow, or when to plant or harvest it for maximum yield. Couple 

 
14An intentional reference to Aldous Huxley’s dystopian novel, Brave New World (1932). 
15 In the parable of the solar array, the decision to fix a panel would be made by an administrative layer 

which creates policy and has its own requirement, and interpreted by a management level, which has its 

own needs and impairments, and the service level, which trudges out to fix the panels, and a resources 

level which monitors and constrains the use of vehicles and supplies. Each have their own context; people 

often struggle to make them mesh, but not meshing wastes human and other energy. 
16 I include here some crude humor regarding bureaucracies; you likely will have heard of it before, but 

it illustrates beautifully how immediate context is structured, and how each level has its own 

requirements: Warning, crude humor! Must be an adult!: 

http://web.mnstate.edu/alm/humor/ThePlan.htm [12.12.2021].  
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that with the problem of time, as transportation become less efficient, as mentioned in 

the parable of the solar panel array, above. 

The massive government would consume huge amounts of energy; it would lose 

efficiency and increase costs as it grew. It would swiftly reach a point where it no 

longer returned its costs, and it would collapse. And, in the process of that, it would 

likely completely deplete resources, utterly trash the natural environment, and leave 

little for survivors of the collapse. Above all, that is what I would prevent: the final 

and complete draining of the resources of the planet. I would see sustainability for 

humankind. Sustainability means humans live within the surplus of nature. 

Of course, the real problem with one world humanity and one world government 

is that they are, indeed, people “coming together.” That very behavior has brought us 

to this crisis, coming together in larger and larger organization. If we were no more 

social than brown bears the environment would be pristine; if the weather had kept 

our global numbers to fifty million, the environment would be pristine. The concept 

about which these ideas revolve is “sustainability.” 

“Sustainability” is a word which has been very badly abused.17 It has been hooked 

up like a prostitute to the word “development.” There is no such thing as “sustainable 

development” because no development is sustainable, sustainable means “forever.” 

When a society has abused the natural world as bad as we have, there is no surplus 

 
17 Much of the misunderstanding about what constitutes “sustainability” springs from the idea that 

humans can do anything. In the 1960s the system was growing full tilt. Population was still about 3 

billion (today it is nearly 8 billion), and the post war exuberance made any dream possible. Norman 

Borlaug mechanized agriculture in Mexico, and got the Nobel Prize for it. 

 (https://www.nobelprize.org/prizes/peace/1970/borlaug/biographical/ [12.12.2021]). At the same time, 

working to reduce hunger with the United Nations (and other groups), Danish agrarian economist Ester 

Boserup “discovered” that it was population that created more food! It was a magical breakthrough, to 

discover that having more chickens meant you had more grain! Except, of course, it isn’t true. Borlaug 

found the world with a million hungry and left it with nearly a billion hungry 

(https://www.who.int/news/item/12-07-2021-un-report-pandemic-year-marked-by-spike-in-world-

hunger [12.12.2021].). What Boserup did was to discover the system of culture, which drives population 

growth. She saw that people responded to a bigger population by bringing in marginal lands, accepting 

new culture, and so on. Since the world is huge and our crop area tiny, it was easy to see we just farm the 

entire world! Except that, as any actual farmer can tell you, each boost in production has unintended 

consequences, both environmentally and socially, and one very big requirement is energy; from human 

energy, to oxen, to horses, to steam, to diesel. Boserup herself acknowledged likely declines in production 

as more land was prepared, and made distinctions between subsistence agriculture (which we know is 

low carbon) and agribusiness. Clearly, it was culture, racing along on new fossil fuel energy which grew 

eight billion people. Sadly, on collapse, the numbers will decrease, perhaps even more rapidly than they 

grew. See Boserup, Chambers (1965).  

https://www.nobelprize.org/prizes/peace/1970/borlaug/biographical/
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left to “develop.”  

We say the “surplus of nature” because nature, in order to continue to provide 

with the energy of life, has to regenerate. The forests must grow back, since they clean 

our air and water, and because they also influence climate, through “surface albedo, 

transpiration and evaporation of water vapour, aerodynamic effects, and emission of 

hydrocarbons whose oxidation can form aerosol particles” (Sanderson et al. 2012). 

The fresh water reserves must be allowed to regenerate (He et al. 2019). Arable land 

must recover from our monocropping, from the use of pesticides and fertilizer, and 

from changes in freshwater distribution (Prăvălie et al. 2021). 

Regarding those resources of limited availability, like fossil fuels and minerals, 

we have had to use increasingly damaging and energy intensive resource exploitation 

methods. Those methods must stop, and we must live on the resources already 

harvested. In short, “sustainability” is about scarcity, and growth requires abundance, 

not scarcity. In the natural world, were we live regardless our self-aggrandizement, 

“sustainability” is achieved by death, by the Red Queen. 

However, in fairness, I should present for your consideration, an alternative plan, 

a subject for dissection. This is provided by the Club of Rome18, a group that, for more 

than 50 years19 has been sounding the alarm about crisis of carbon and fossil fuels. 

Certainly every scholar of collapse will have read the prophetic Limits to Growth 

(Meadows et al. 1972). The science in Limits to growth has proven to be remarkably 

predictive (see Bardi 2011). It would be a wonderful world, if humankind had simply 

read and heeded Limits to Growth. 

The Club of Rome, which includes intellectuals and leaders of every approach, 

has published several reports intending to show the world the way to “sustainable 

development.” “Planetary Emergency 2.0 Securing a New Deal for People, Nature 

and Climate,”20 a list of strategies to handle the current emergency, and somehow 

emerge from it with new, better organization. The publication bears consideration. It 

prescribes many wonderful things, though some of them are unlikely (just economy) 

and some are questionable (no more tree cutting, even though many places are 

 
18 www.clubofrome.org [12.12.2021]. 
19 https://www.clubofrome.org/history/ 112921 [12.12.2021]. 
20 https://clubofrome.org/wp-content/uploads/2020/08/Planetary_Emergency_Plan_2.0-.pdf 

[12.12.2021]. 
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experiencing drying weather and dying trees and horrible wildfires), and others are 

probably not possible (halt the decline of critical and vulnerable ocean ecosystems 

and habitats). Indeed, some of the suggestions have failed completely (universal 

medical care by 2020). The brief document outlines strategies which have been 

discussed, and have failed, for nearly 50 years.  

Really, what the Club of Rome has always wanted was the preservation of, and 

indeed, the recruitment or conscription people into, the Western way of life. That goal, 

alone, fails. The Club’s primary goal is that of the Enlightenment, of secular 

humanism, which is why the group chooses the solutions they do, regardless their 

repeated and obvious (because, here we still are, in an emergency) failures. 

Why has the Club of Rome (we might add the United Nations21 and the 

International Panel on Climate Change22) demonstrated decades of remarkable 

science but failed to bring about anything like the social change needed? The Red 

Queen knows. Humans, and the social structures which create their context, did not 

change because they could not. Because, from instant to instant what matters is life, 

and the lives of those we love, and because the Red Queen will not let us, or the 

system, stop running. Further, the Club of Rome is invested in modernity and can’t 

suggest real emergency measures because they are educated, cultured, sophisticated 

and so can not propose the measures that are needed.  

Only a dictator could. 

 

 

6. As dictator, what, exactly, would I do?  

 

First, we need to discuss precisely what our crisis is. The manifest cause of our 

crisis is population and urbanization. However, that is a symptom, and not the crisis 

itself. The sickness is the global social structure. Some like to call it “capitalism,” but 

that is simply the current phase of the system. Thinking well back to the brief 

discussion of the complex, self organizing systems, we recall that they ceaselessly 

move to organize more and more energy. We recall, most importantly, that the system 

 
21 https://www.un.org/en/un75/common-agenda [12.12.2021]. 
22 https://www.ipcc.ch/ [12.12.2021]. 
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of culture is the interface between humans and the environment. 

Grasp this point, or it won’t be possible to see what needs to be done. The 

modernist, secular humanist view is that humans created the system. We have massive 

tomes written “explaining” the “great men and great deeds” of history, starting even 

with the epic poems of the preliterate age, through the self produced propaganda of 

the Bronze Age kings, right down to the official histories of modern nations. History 

is a powerful legitimizing tool, which is why the same events look so different 

depending on, for popular example, whether you are the victor or the vanquished. All 

history is narrative, like the anthropocentric view of secular humanism. It is as those 

who, not understanding the true nature of the solar system, logically explained that 

the sun crossed the sky each day. If you are ignorant of the nature of the system, you 

generate humans crossing the sky. 

Or the bossing the system. But, humans do not direct the system in any useful 

way; here we refer to “agency,” what was termed “consequentialist” by the 

secularhumanist.org. Humans certainly do many things in life, and they intend, they 

hope, they take risks. It certainly seems real, and it is, all of it angling for energy, the 

surplus of the system. However, it is not the same as agency, the ability to do as one 

wishes within the system. One is propelled by propensities, constrained by social 

context (Blau 1994). Above all, we do not have the agency to change the system as 

we intend. Changes carry unintended consequences; people are reflective and adapt 

to social constraints. The system itself can function only in a relatively narrow range 

of flow; change it too far outside its current state, it might collapse. In no real sense 

do we control the system (Kampen, DeVita 2021). Regardless the satisfying story of 

history; regardless our passion when we protest, or vote; no matter the sensation we 

have of control, it is mythology and belief, values. It is not supported by the data. The 

context we experience, the choice we seem to have, are all context created by the 

system. We need energy to live, to have our kindred live, to reproduce23; the system 

brings us that. However, it is not free. 

Culture (the interface between humans and the environment) arises because it 

organizes humans in search of energy. It works like this: A few, (perhaps three,) 

 
23 True even of our distant ancestors; see Aiello, Key (2002). 
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million years ago, a distant Ancestor24 picked up a stick or pebble, to perhaps pry 

something from a shell, or loosen some seeds. Watch carefully how this effected the 

relationship with the Red Queen: that ancestor got more food, more energy, because 

it was able to pry and loosen. The Ancestor lived longer, and perhaps had more 

offspring survive to maturity (we know, because here we are). Now, very slowly, the 

system of culture grows. Eventually, to enjoy the benefit of more energy from culture, 

the ancestor had to either carry a pebble or stick, or find food where there were pebbles 

and sticks. Selecting a pebble only takes a little energy, but some pebbles are shaped 

to more easily (with less energy) accomplish the task. Likely, at some point, Ancestor 

simply carried her favorite rocks, because it would allow foraging in a larger area. The 

presence of culture changed behavior: carry the tool, and, over time more tools. We 

know that Homo used tools as far from Africa as China, 2.1 million years ago (Zhu et 

al. 2018). As the tools got bigger, it was easier to carry food to be processed, which 

changed behavior and encouraged the use of something to carry in. Behavior was not 

the only change due our relationship with the pebble; the connections between our 

eyes and our hands changed, and we became more facile. Over time, our hands 

adapted to the pebble and our eyes to our hands. As the years rolled on, our ancestors 

slowly grew in number, and more rapidly became dependent on culture. 

We can see it is a “positive feedback loop,” where each thing encourages the 

growth of the other. Culture is a system, humans simply eat, have sex, care for their 

kin, and die and different rates. At some point, we chose rocks with the right shape, 

and over time, use modified them, until culture took another hold on us, and we 

modified them. It had been a long time, in terms of millions of years, since any human 

could survive without culture. The pebble colonized our thoughts. 

 
24 Definitions this far back in our lineage are not really as crisp as we would like. Modern humans were 

a hybrid of all the near cousins in the relatively large area of Africa where they arose. Further, it is 

important not to create the idea of a single individual planting the seed of culture. Most probably, among 

the many bands of our ancestors, there was a gradient of likelihood of the use of tools. Over time, 

descendants of culture dependent Homo would outnumber those who were not, since the use of tools 

increased food energy. Eventually, everyone would habitually use tools, but those who had a propensity, 

an innate behavior, would do so better. Please keep in mind, we discuss several ancestor species and a 

few million years. However, we can delight at the process: the animals each behaving marginally 

different from those around them, but the ceaseless winnowing by the reality of the environment and 

competition with each other and other species, selects those whose propensities encourage behaviors that 

aggregate energy, and against those who don’t, in reference to the Red Queen. However this discussion 

is not really part of the paper and it would be an unforgivable digression to include it. 
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By the time of Homo Erectus (who traveled widely; see Antón 2003) we had the 

controlled use of fire (Bellomo 1994), and that really changed us. Fire made rotten 

food safe to eat, and killed parasites in our food, and made it softer and easier to eat 

and digest. We took energy from the past, growing wood, to save our energy in the 

present. Except for sunlight, wood was probably the first energy source to be captured, 

the first time we were literally dependent on non-human energy. It allowed our lips 

and tongue to be smaller and more facile, and it gave us something, literally, to stare 

at each other across in the darkness. Sitting around the fire, getting warm and eating, 

and telling stories of the day’s events, we became more social. That increased 

sociability (E.O. Wilson has suggested we are “eusocial,” like bees; see Nowak et al. 

2010) is no doubt crafted by culture, which has continued to make us more and more 

social, to the point that today nearly half the population lives in an artificial 

environment, the urban landscape. This domestication of humans was culture’s doing. 

So, did Ancestor human discover the pebble, or did the pebble discover her? 

Evidence described strongly points to the latter instance, but, really, the relationship 

was reflexive.25 If human had not already had nimble fingers, and the propensities to 

want to live and have kin live, and if they weren’t already long lived (implying a social 

tally of good and bad interactions, which long lived social mammals exhibit), then 

culture would have been stopped. It was the combination of our essential ape 

propensities, and the extra energy provided by the pebble. Even so, the pebble was 

long ago superior, even as it is today (the silicon chip, upon which we all rely for food 

and well being). 

That Ancestor left tools in China 2.1 million years ago points out another 

propensity of humans which assisted, and so was nurtured, by the system of culture. 

We travel. Our long legs take us everywhere. And, we don’t just go, we come back; 

for some reason “leaving Africa” is more popular than “and coming back.” People 

don't just leave, they often go back, and when they leave they bring culture, and when 

they come back they bring new culture. By “culture” here we mean “trade,” but also 

the exchange of all kind of rituals and ways of being. This propensity, the willingness 

to spread culture like the wind spreads milkweed, has been central to the development 

 
25 I persist in seeing culture as primary, however consider the works of Liane Gabora, who has an 

impressive body of work, see especially Gabora et al. (2020). 
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of the system, and its ability to send tendrils to scour the Earth for resources. 

Human populations went up and down; though originally creatures likely from 

Africa, culture had allowed us to do well in colder weather. However, it was the onset 

of the Holocene, about 13,000 years ago, with its warm, stable climate, which saw us 

flourish. Why? Energy, of course! 

The changing climate meant it took less energy to live. Woods appeared, and the 

drying of glacial rivers in the Middle East drove people from place to place, and also 

encouraged them to shift from horticulture, (from discouraging dangerous plants and 

encouraging or planting useful ones, to be harvested later in the migration), to 

settlement farms, dependent on crops. David Graeber26 and others would rush to 

remind that we actually had large settlements before agriculture, at least 9000 BCE; 

however, those settlements were likely seasonal. It wasn’t until humans became fully 

dependent on domesticated plants and animals that our current age began.  

By about 4000 BCE the first true cities (perhaps Uruk; see Crüsemann et al. 2019) 

were organized. To be clear, there is no “civilization” without “cities” (civitas, the 

city). A city is a very specific thing; it features taxes, control of the market and of 

peripheral agriculture, and an armed force. The city arises as a nexus for the movement 

of food and other resources, including human slaves. Cities, you likely realize, are 

located, as I noted earlier, “mostly along sea ports, and rivers, and mountain passes 

and crossroads.” Cities do die, but not easily. 

Mostly, they die of climate change (a river dries, or silts up and the city is far from 

the sea), or of local resource exhausting (no more tin, or copper, or gold, or amber, or 

large trees), and of being superseded, the system simply changes the flow of energy 

to them, as when maritime trade routes supplanted some terrestrial routes. 

In our narrative, we have reached past the age of cities, to the age of empires. 

Nothing changes, except that the system continues to consolidate groups of humans 

into bigger and bigger empires. For most of that three thousand years, from the first 

real empires to the modern day, the system was powered by humans, dray animals, 

 
26 David Graeber, humanist, primitive anarchist, activist and anthropologists would not see the 

parameters of human society that I do, though we review much of the same data. His “new history” is a 

lovely story of good versus evil, with the good being the average person, and the bad those who would 

enslave them. It is an uplifting story; my sympathies and preferences follow him, but, sadly, the evidence 

does not. Even so, he was a creative and kind person, and his premature passing will lamented for 

decades. Test my description against Graeber and Wengrow (2021). 
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wind, and wood. Then, in the 1700s CE, the system discovered coal.27 The new energy 

sources of fossil fuels allowed populations to rapidly grow. The system was already 

global by then, and coal shortened the distances and increased the cargoes, and then 

took over the land routes. As population, and in particular, population densities, began 

to grow exponentially, the system bloomed.28 A billion people in 1805; two billion in 

1927; three billion in 1959; four in 1974; five in 1987; six in 1999; seven in 2021; and 

likely eight in five more years, unless there is a collapse. Through that period, the 

percent of urban people grew.29 

In general, cities are growth machines (Mlotoch 1976). They speed up 

distribution and so speed up natural resource depletion. They encourage yet more 

urbanization, by controlling the wealth of their area, and peripheral areas. This is why 

cities, and the elite that control them, are key to depriving the system of efficient 

human energy. The “social structure” of the system is described by the networks of 

trade and human movement. That structure organizes humans and causes them to seek 

to overpopulate, or over consume.30  

Other authors have conceived of the system as something outside ourselves. In 

addition to Luhmann, noted above, Hagens (2020) has identified a “super organism” 

 
27 Coal had been used occasionally for several thousand years; by discovered, we mean that the system 

needs and the ability to dig and transport coal in great quantities converged. Early use of coal: see Thery 

et al. (1995). See also Fernihough et al. (2021). 
28 https://ourworldindata.org/grapher/world-gdp-over-the-last-two-millennia [12.12.2021]. 
29 “In 2008, the global urban population exceeded the rural population for the first time, and it is estimated 

that by 2050, 70% of the world population will live in urban areas” (UN DESA 2012). Furthermore, mid-

range forecasts show an increase of around 1.5 million square kilometers of new urban land area by 2030, 

an area nearly equal to the land area of Mongolia, and nearly tripling the global urban land area in 2000 

(Seto et al. 2011; Seto et al. 2012). See “Forecasting Urban Growth” SETO LAB 

https://urbanization.yale.edu/research/theme-3 [12.12.2021]. 
30A brief note on the “demographic transition,” The global birth rate is actually decreasing, and 

urbanization is the reason. However, it works like this: in rural areas, women often have several children 

because children are a resource, they work. Educating women and urbanizing them changes that, 

suddenly her time is measured in dollars, and the children in cities have different opportunities to work, 

or not work. For women with time and effort invested in careers, children are a liability, taking valuable 

resources. After just one generation, typically, the birth rate decreases among migrants in urban areas. 

However, while she has fewer children, she uses much more carbon, and so do her children, since in the 

urban area more opportunities exist for consumption, and, as compared to the rural life, carbon increases. 

There is a net increase of carbon use, even though the birth rate declines. Though the birth rate is 

decreasing, population is projected to grow to about ten billion by 2100, though that is unlikely. 

https://www.ined.fr/en/everything_about_population/data/world-projections/projections-by-countries/ 

[12.12.2021]. 

http://esa.un.org/unup/
http://dx.doi.org/10.1371/journal.pone.0023777
http://dx.doi.org/10.1073/pnas.1211658109
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which he more or less correlates with capitalism. However, he makes no attempt to 

explain the roots of the system, and further persists in the notion it can be somehow 

mitigated by human agency. 

However, we know that the system is more than a just super organism, it is a self 

organizing dissipative system, and no human effort will have the necessary and 

desired effect. 

 

So, my second act, would be to cut the spine from the social structure.  

 

However, my first task as world dictator, would be to at once draft all nuclear 

scientists, and send with them troops or tanks or aircraft around the world to confiscate 

all nuclear weapons material, turn off nuclear power plants and, to the degree possible, 

make them safe against human interaction: seal the fissionable material and, to the 

degree possible, render them mute. The concrete which would have gone in to new 

buildings and parking lots would go to, (to the degree possible), eliminate nuclear war 

and nuclear waste. Some nations would object or hesitate, and so I would send my 

world warriors, the elite from every nation, to simply kill their elite. You see, we have 

nearly eight billion people more than can survive on the planet, and so “death” will 

be the penalty for violating any of my important edicts. It might easily still be the 

atom which kills us, either through war, or through global marine radioactivity from 

power plants which fail due to lack of maintenance.31  

Then, to the cities where, without any notice, I would send my army of financial 

technicians in to raid the digital accounts of the wealthy, and I would then assemble 

One Hundred Farmers from the most traditional places on the globe to decide how to 

distribute that wealth. The goal is not to “modernize,” but to recapture the resilient, 

 
31 Some still imagine nuclear energy as an endless source of electricity. It isn’t, because, first of all, it 

would require retooling the globe to live on electric energy, regardless electric cars; pavement can’t be 

made from electricity. The rule always applies, when you convert from one energy product to another, 

you lose energy, which is obvious. You could make gasoline from coal, but you lose a good deal of energy 

in the process. Likewise, turning electric energy into hydrogen, and so on. Second, we lack enough other 

resources to retool all of transportation to electricity. Even so, the temptations for governments to invest 

in nuclear will be overwhelming. I don’t normally cite Wikipedia, but I found no better documented list 

of nuclear power plant failures to date. Crumbling social structure would increase these problems 

exponentially: https://en.wikipedia.org/wiki/List_of_nuclear_power_accidents_by_country 

[12.12.2021]. 

https://en.wikipedia.org/wiki/List_of_nuclear_power_accidents_by_country


MAKE ME DICTATOR AND I WILL SAVE HUMANKIND. …  

87 

but less efficient, ways of the past. They will have to act quickly, since the digital 

money will vanish early on. It might be enough simply to seize the land of the wealthy 

and turn it over to the Hundred Farmers. Seizing the wealth of the elite will cause the 

cities to wither. I would decree that anyone with wealth exceeding, say, a million 

dollars, could be robbed with impunity.  

Next, I would claim all the fossil fuels and all the vehicles that run on them to be 

mine. I would send an army of workers to disassemble and shut down all fossil fuel 

refineries, and cap the wells. It would be an on-going effort. The pressure on those 

workers to smuggle fuel would be tremendous, and it will only be the heads of their 

comrades who did so decorating the walls that would give them the strength to resist 

history has many lessons: there is no need to reinvent the wheel. The wells would 

have to be capped sufficiently to prevent the escape of methane. 

The cities and nations of the world would gather their arms against me, but I will 

arm the poor. The poor have little to lose, and I would re-institute the taking of booty. 

The angry poor would swarm the great houses, if only to find food. I would sever the 

networks by stealing back for the environment the gift of time that fossil fuels gave 

us. At that point, all over the world, people would begin to die. Many would die as the 

large cities and states struggled to reassemble. These entities will ceaselessly try to 

reorganize. Likely, there would be terrible power struggles, and all of that would 

destroy the stability of the system, and kill people. 

They would die of starvation and dehydration. They would die as their 

medications ran out. They would die from violence. They would die from simply 

laying down and not getting up. The eight billion would begin to drain away like sand, 

though I think it likely that, after a five years there would still be two billion or so left. 

With the cities, and the long networks of the social structure, disappearing, people 

would arrange themselves differently. “Tribalism,” long the subject of derision by 

urban modernists,32 would rise to ascendancy again, as people learn to rely on humans 

they actually know. The tribe is a stable system when scarcity is common.  

I would monitor the decline. I would send out an army of spies, whose families 

 
32 We continue to have tribes, because tribes provide important social benefits. Even when there were 

“tribes,” people had ties to other tribes, through, for example, marriage, trade agreements, mutual local 

responsibility for resources, and so on. We have always belonged to more than one tribe, and we do now, 

our professional tribe, our religious tribe, our neighborhood tribe. 



Laurenc L. DE VITA 

88 

would live with me as guests. I would have an army of social scientists, 

agriculturalists, actuaries, write a report for me every day.  

This is not “going back” to great grandma’s technology, in that sense. We can not 

simply turn back to old technologies. We can’t trim the population and have everyone 

live as agrarians, and find sustainability that way. First, much of that technology is 

lost. Second, that technology thrived during the Holocene, when there were still rich 

sources of food, since early farmers, and even farmers today, hunt and forage. Most 

of that is gone: the great beasts which once fed us are vanishing;33 the abundant seas 

are hot and acidic (Doney et al. 2009); the sparkling rivers which webbed the face of 

the Earth are polluted and will remain polluted as collapse causes filth of all kinds to 

find its way to the watersheds; we have damaged forests which housed us to the point 

they will never recover in the same way (Davin, de Noblet-Ducoudré 2010); climate 

change has caused many places to dry (Li et al. 2009), the weather will become wildly 

unpredictable (Hansen, Stone 2016). The low hanging fruit is gone. We have murdered 

the Holocene, the weather will go mad. 

Even so, yes, agriculture will be important. I will allow and encourage agriculture; 

I will allow agricultural slavery, just as the early cities did. I will allow sea going 

sailing ships, since there isn’t the timber any more to build global armadas. 

The murderous dictator Pol Pot, in an effort to make Kampuchea self sufficient, 

demonstrated how easily city people die when forced to labor like peasants. It is 

suggested that his measures cost the nation a quarter of its population (Heuveline 

2015). A quarter of our eight billion is not enough, but the population will continue to 

drop. I will set the people of the world free to manage on their own, to negotiate 

locally, to do without. Some living in the periphery of the system will actually 

experience a better life, as the network of distant strangers who own their lands will 

disappear. When will my plan be finished? If there are still humans on the Earth in 

2400, then. 

 

 

  

 
33 Vanishing biodiversity and large mammals: Cafaro (2015). 
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7. Some obvious questions 

 

1. Will we go extinct? 

Probably not right away, though it is quite possible. 

 

2. Will the global system really collapse? 

Yes, without question, collapse has already begun. 

 

3. How long will global social collapse take? 

Probably a hundred years or so, though perhaps sooner, if we do nothing. Experts 

disagree how long it took Rome to collapse; it partly depends on whether the 

Byzantine empire is assumed to be Rome, or not (Cowgill, Yoffee 1988). However, 

when Rome collapsed, there were other empires coalescing, and many places were 

still functional. This would be a global collapse, so it is unlikely that any nation will 

escape. The longer the collapse takes, the worse it is likely to be because the more 

complete it will be. Make me dictator and I will “rip off the bandage” on that.  

 

4. What if things don’t go to plan? What if I am thwarted? 

I expect nothing to go to plan, but, because the system is already running at a 

maximum, it won’t take too much perturbation to destabilize it. After all Covid-19 

had a profoundly suppressive effect. So, even if my full plans don’t come to fruition, 

it will still be enough. The binding networks will break down, bandit kings will fight 

over the scraps. The young and angry of the South will swarm the West.  

I remind: these things are going to happen, anyway. The global system would limp 

along another, perhaps 75 years, making things worse as it goes. The difference is that 

now, we rip the bandaid off, we stop the system while something is left. 

 

5. Does the carnage and death not bother me? 

Of course it does! The carnage and death we have now saddens me, the realization of 

what will happen when the system of culture no longer organizes energy stuns me. 

But, do we love humankind? Do we want humans to remain on this Earth? I do. 
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6. Is this actually possible? 

I see the big problem to be getting elected dictator! The rest will be relatively easy. 

 

7. Do I want to be dictator? 

Oh, heavens, no! I am old and diabetic; I will die in the first wave. Still, someone has 

to do it. I thought I would step up. Is “someone doing it” it not agency? No, because 

it is the context of the system which has made this possible. 

 

 

8. Conclusion 

 

I leave you with the first and only speech I would give my subjects: Today we 

begin to grieve. Today we start learning to suffer as all animals suffer, from hardship, 

from predation, from starvation. For fifteen thousand years we have been cheating the 

environment, we have destroyed it for ourselves and countless other species, and we 

must now pay that back and prevent any further destruction.  

Harnessing the entire environment to serve just one species is wrong, and the 

Earth is about to shrug us off, and we are desperate. 

I give you a few paradoxes to learn to live with: you can not live alone, but living 

with many others gives feet to a monster. You need to band together to ward off the 

bandit kings, and to band together sufficiently, you must become bandit kings. 

Embrace the life you will have no choice but to follow: be familiar with hunger and 

thank the sun and the Earth when you are not hungry; grieve the dead by habit, and 

by habit show gratitude for the living. If the dawn finds you alive, thrill at the 

privileged, and make no assumptions about sunset. 

I congratulate the old and sick and trembling for expecting a rapid death early in 

the process, and console those who have the strength of character to live on. I give 

you my blessing: be more decent than you might to each other, and be as happy as 

you can. Humankind lives on in you. 
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Aim: The paper aims to study and present the case study of the health sector of India. The paper also 

aims to identify the opportunities for the application of Big data in the health sector. The major 

stakeholders of the system viz. doctors, hospitals, clinics, insurance companies, pharmaceutical 

companies, research, and development organizations, industries manufacturing medical instruments, 

laboratories, medical data analysts, and many more are utilizing big data and predictive analytics in 

their critical decision making. The predicted revenue was expected to reach 280 billion by 2020 as per 

the statistics given by the Indian Brand Equity Foundation. 

 

Research methods: A critical review has been conducted using electronic sources between 2015 and 

2020, limited to English language articles and reports published from 2015 onwards. The reviews will 

be classified to identify the opportunities for future application of Big Data. 

 

Conclusions: The paper presents a trend in the use of Big Data Analysis in the health sector. The paper 

also explores and identifies the areas of future application of big data to increase the efficacy of the 

system.  

 

Originality/value of the article: This is an original piece of article in the context of India in terms of 

documenting the big data applications in the health sector and identifying the opportunities for the 

future application of the same. 

 

Implications of the research: This research holds a significant contribution towards the implications 

of the application of Big Data in the health sector. The newly identified areas of the health sector, 

which can be improved by using the big data analytics, are important for the policy makers of the 

organizations, including the Government. 
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Limitations of the research: The research has been conducted based on the secondary data, which 

area available in the public domain. However, due to COVID 19, there could have been more 

innovations in the health sector in terms of using the big data, which may not have been published or 

are available in the public domain. Also, collection of the primary data in terms of an interview with 

the administrators/management can be explored in the future study. 

 

Keywords: health care, big data, India 

JEL: I00, I15 

 

 

1. Introduction 

 

There has been a paradigm shift in the health care system. The way healthcare is 

delivered has been undergoing a major transformation for some time now. The 

change has been from volume-based care to value-based care.  

We are all familiar with the traditional service model, where the patients pay by 

the number of visits, procedures, or tests. A change has been there from the hospital-

centered and professional-focused approach towards a distributed patient-centered 

care model, where many care elements will be delivered virtually and by “informal” 

carers, meaning carers without formal professional training. 

The arrivals of mobile phones and portable computers in the late 1980ies were 

the start of an information communication technology revolution that has 

fundamentally changed the health care sector too, like other sectors. However, the 

recent digital disruption has catalyzed healthcare’s adoption of big data.  

It is safe to assume that we all are familiar with the concept of big data. Big data 

is a part of every industry, and it’s going to continue to grow rapidly as digitization 

and connectivity increase. Big Data is characterized by the 5V’s. The five Vs are (i) 

Volume, (ii) Velocity, (iii) Variety, (iv) Veracity and (v) Value.  

The Volume speaks about the quantity of the data, or how voluminous is the 

collection of data. The sheer volume of data generated these days by real-time 

applications is enormously large and it runs to petabytes and exabytes of data. Big 

Data technology enables us to store this amount of data on distributed systems. 

The Velocity is the rate at which data is generated. For example, the data 

generated through the phone calls at a call center in a minute or the amount of credit 
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card transactions that happen in a second. As the data is generated at a high speed, it 

requires a high-speed analysis too. 

The variety defines the multiple sources of the data and multiple formats of the 

data. The data is available in different formats like structured, semi-structured, and 

unstructured data. Unlike, the statistical data, big data can be unstructured or semi-

structured. It is generally believed that 90% of the data generated is unstructured in 

nature. 

Veracity defines the trustworthiness of the data. Even though the data is 

generated, to what extent the data is genuine is one of the characteristics of the big 

data. 

The final characteristic of the big data are defined by Value, which refers to 

techniques of deriving value/usefulness from data. There is an intrinsic value that 

the data may possess and must discover for analysis. It is the most significant aspect 

of the big data, as the decision-making process depends on the usefulness of the 

data. 

In healthcare, big data is being generated at all corners of the ecosystem, and 

consumers, providers, and payers are all contributing to this system. A number of 

data sources viz. administrative data such as healthcare claims data, clinical data, 

self-generated data such as that produced by fitness and wellness mobile 

applications and wearable devices, and patient-reported data such as surveys are 

driving this growth. 

Apart from the health-related data, the health sector has been affected by the 

external data too. For example, the data related to consumer research or data on 

education, social media data which captures the sentiment of the people on various 

aspects can be used by the health sector appropriately to improve health care.  

The primary objective of the paper is to explore the application of big data in the 

health sector, studying them to explore the strengths and challenges of the same. The 

paper has been organized into five sections. Section I provides an introduction, 

Section II provides an extensive literature review of the application of big data, 

Section III presents the findings and the concluding section IV concludes the 

research article.  
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2. Literature review 

 

Mählmann et al. (2017) have discussed the seemingly important role that big 

data will play in the public health policy-making process. In this context, health data 

cooperatives (HDC) are a key component and core element for public health policy-

making and for exploiting the potential of all the existing and rapidly emerging data 

sources. HDC is an ecosystem where stakeholders’ data, knowledge, materials, and 

services are integrated into a cloud-based framework. At first, its heterogeneous 

components might include data sources such as national electronic patient records 

and non-electronic systems, research data, repositories of biological material, 

genomic and proteomic data, etc. are processed, analyzed, and mapped 

comprehensively in order to create a network of knowledge and actionable insights. 

Treating research data as a public good, creating HDC to empower citizens through 

citizen-owned health data, and allowing data access for research and the 

development of new diagnostics, therapies, and public health policies will yield the 

transformative impact of digital health. The HDC model for data governance is an 

arrangement, based on moral codes, that encourages citizens to participate in the 

improvement of their health. This then enables public health institutions and 

policymakers to monitor policy changes and evaluate their impact and risk on a 

population level. 

Van Staa et al. (2016) have mentioned the efficient use of large scale health data 

has the potential to benefit patient care, public health, and research. The handling of 

such data, however, raises concerns about patient privacy, even when the risks of 

disclosure are extremely small. Failures in the implementation of data-sharing 

projects have eroded public trust. In the wake of NHS England’s decision to close 

down its care data programme, the study also examines better ways to do it. 

Belle et al. (2015) have discussed the pivotal role of the rapidly expanding field 

of big data analytics in the evolution of healthcare practices and research. Big Data 

has provided tools to accumulate, manage, analyze, and assimilate large volumes of 

disparate, structured, and unstructured data produced by current healthcare systems. 

Big data analytics has been recently applied towards aiding the process of care 

delivery and disease exploration. However, the adoption rate and research 
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development in this space is still hindered by some fundamental problems inherent 

within the big data paradigm. The study highlights the issues and tries to answer 

them. 

Kaur et al. (2018) have conducted an empirical study to analyze the role of big 

data in the healthcare industry. Over the years, significant work has been done using 

big data in the healthcare sector. It is intricate to envision the way machine learning 

and big data can influence the healthcare industries. Most of the authors who 

implemented the use of machine learning and big data analytics in disease diagnosis 

do not give significant weightage to the privacy and security of the data. Here, a 

novel design of smart and secure healthcare information system using machine 

learning and advanced security mechanism has been proposed to handle big data of 

the medical industry. 

Dash et al. (2019) have discussed that the healthcare industry data from all the 

sources including biomedical research requires proper management and analysis in 

order to derive meaningful information. Otherwise, seeking a solution by analyzing 

big data quickly becomes comparable to finding a needle in the haystack. The study 

points that in order to provide relevant solutions for improving public health, 

healthcare providers are required to be fully equipped with appropriate infrastructure 

to systematically generate and analyze big data. Efficient management, analysis, and 

interpretation of big data can change the game by opening new avenues for modern 

healthcare. With a strong integration of biomedical and healthcare data, modern 

healthcare organizations can revolutionize medical therapies and personalized 

medicine. 

Mehta et al. (2019) have mentioned the application of analytics, machine 

learning and artificial intelligence over big data enables the identification of patterns 

and correlations and hence provides actionable insights for improving the delivery 

of healthcare. The study gives a comprehensive view of the current state of research 

and its application.  

Madanian et al. (2019) have discussed the use of mobile devices in health 

(mobile health/mHealth) coupled with related technologies promises to transform 

global health delivery by creating new delivery models that can be integrated with 

existing health services. The study identifies challenges related to the current status 
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of India’s healthcare system – with a specific focus on mHealth and big-data 

analytics technologies. To address these challenges, they have proposed a 

framework for integrating the generated mHealth big-data and applying the results 

in India’s healthcare. Further, a model is proposed that utilizes generated data from 

mHealth devices for big-data analysis that could result in providing insights into the 

health status of the Indian population. The insights could be important for public 

health planning by the government towards reaching Universal Health Coverage. 

Kumar and Manjula (2014) have discussed the big gap in the knowledge about 

innovations in public and private health financing and delivery Health care as one of 

the greatest concerns in India. While those living in cities and big towns have access 

to high-end health services, the millions of people living in rural India, particularly 

in the remote parts of the country face problems of inadequate facilities and poor 

access to healthcare. The inefficiencies and inequities in the public health care 

access in India have pushed forward the need for creative thinking and innovative 

solutions to strengthen the same. Further, they also addresses the critical computing 

and analytical ability of Big Data in processing huge volumes of transactional data 

in real-time situations to turn the dream of Svasth Bharath (Healthy India) into 

reality.  

Pramanik et al. (2019) have discussed the considerable benefits and 

opportunities of Big Data. Big data has attracted the momentous attention of all the 

stakeholders in the healthcare industry. Handling big data always remains a big 

challenge. The chapter identifies all the possible opportunities and challenges in 

realizing the benefits of big data in healthcare, along with a brief survey of the tools 

and platforms, architectures, and commercial infrastructures for healthcare big data. 

Duggal et al. (2016) have discussed an overview of Big Data, its applicability of 

in the Healthcare system, opportunities that it holds to improve Indian healthcare. In 

India, increase in income levels, an aging population, rising health awareness, and 

changing attitudes towards preventive healthcare are expected to boost healthcare 

services demand in the future. The massive growth of the volume, velocity and 

variety of digital health data creates both manageability issues and opportunities for 

greater patient insights. Finding a way to successfully manage Big Insights to 

eventually “predict, personalize, and prevent” could lead to early detection of 
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potential problems, which means healthier people, as well as fewer complications 

and admissions. 

Khanra et al. (2020) have performed a systematic literature review (SLR) to 

synthesize prior research on the applicability of big data analytics (BDA) in 

healthcare. The findings suggest that applications of BDA in healthcare can be 

observed from five perspectives, namely, health awareness among the general 

public, interactions among stakeholders in the healthcare ecosystem, hospital 

management practices, treatment of specific medical conditions, and technology in 

healthcare service delivery. 

Raja et al. (2020) have provided a systematic review study on healthcare big 

data based on the systematic literature review (SLR) protocol. In particular, the 

study highlights some valuable research aspects on healthcare big data according to 

the defined inclusion-exclusion criteria. The study determines the extent of 

healthcare big data analytics together with its applications and challenges in 

healthcare adoption. Besides, the big data produced by these healthcare systems, its 

characteristics, and various issues in dealing with it, as well as how big data 

analytics contributes to achieve a meaningful insight on these data set. 

Pastorino et al. (2019) have discussed the potential of Big Data in healthcare 

relies on the ability to detect patterns and to turn high volumes of data into 

actionable knowledge for precision medicine and decision-makers. In several 

contexts, the use of Big Data in healthcare is already offering solutions for the 

improvement of patient care and the generation of value in healthcare organizations. 

This approach requires, however, that all the relevant stakeholders collaborate and 

adapt the design and performance of their systems. The research is an overview of 

best practice initiatives in Europe related to Big Data analytics in public health and 

oncology sectors, aimed to generate new knowledge, improve clinical care and 

streamline public health surveillance. 

Benjelloun et al. (2015) have discussed the overview of big data opportunities 

applications, and tools in the modern world across several business sectors. They 

were of the view that big data brings valuable insights, particularly for the healthcare 

sector. Several applications of big data have been tested to improve private and 

public medical services and to better support patients and medical practitioners. This 
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can help bring a revolution in the health domain by supporting the optimization of 

operational services, better understanding of disease evaluation supporting medical 

decision-makers a better prevention strategy, and customization of medical services. 

However, the challenges like those of integration of various disparate sources 

medical entities, and medical records cannot be overlooked. Big data with its 

features like distributed storage, massively parallel processing, fault-tolerant, and 

scalable system, can be a reliable answer to these challenges. New database is like a 

neoSQL, new SQL help in searching and indexing the complex datasets in real-time 

and hence can be an answer to complex problems of traditional searching methods. 

But the security issues of big data, like how to securely manage large and structured, 

and heterogeneous types of data sets, integration of security mechanisms into 

distributed platforms, and ensuring a good performance at the same time is going to 

be a challenging task. Data owners have the responsibilities to set clear security 

clauses and policies to be respected by outsourcers, they also have to analyze 

security risks of combining different evolving big data technologies. 

 Cavanillas et al. (2016) have discussed several developments in the healthcare 

sector, such as escalating healthcare costs, increased need for healthcare coverage, 

and shifts in provider reimbursement trends, triggering the demand for big data 

technologies to improve the overall efficiency and quality of care delivery. Big data 

technologies and health data analytics provide the means to address the efficiency 

and quality challenges in the health domain. But the highest impact of big data 

applications in the healthcare domain is achievable when it becomes possible to 

acquire data from various data sources such that different aspects can be combined 

to gain new insights. The availability and integration of all related health data 

sources, such as clinical data, claims, cost, and administrative data, pharmaceutical 

and R&D data, patient behavior, and sentiment data is highly relevant. The 

availability of the technologies will not be sufficient for fostering widespread 

adoption of big data in the healthcare domain. The critical stumbling block is the 

lack of business cases and business models. As big data fosters a new dimension of 

value proposition in healthcare delivery, with insights on the effectiveness of 

treatments to significantly improve the quality of care, new reimbursement models 

that reward quality instead of quantity of treatments are needed. 
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 Galetsia et al. (2020) present a systematic overview of the literature to 

determine the way Big Data Analytics has managed to improve the healthcare 

domain. They concluded that the most popular analytical techniques that scientists 

use to make meaningful interpretations of data are: modeling, machine learning, data 

mining, visualization, and statistical analysis. In particular, machine learning is the 

most applied technique across almost all created values and data types that offer 

immense potential in the healthcare predictive analytics arena to improve outcomes 

in many domains of research. BDA analysis indicates that most users use clinical or 

medical structured or unstructured data for their studies to build new approaches for 

the diagnosis of personalized healthcare and to invent entirely new business models 

to reduce time, cost of search, or processing while maintaining quality. It is clearly 

shown that there is demand for research in health analytics to focus on improving 

the technological aspects. Further, there is a definite need in healthcare for systems 

that support or improve the decision-making ability of clinical experts. The progress 

that has been made via programs like Hadoop and MapReduce has increased 

performance by reducing time and pre-computing computationally intensive jobs. 

The main difficulty with big data in healthcare is that most data are often 

unstructured, which means that there are obstacles to computationally processing the 

largest part of them. Scientists are in a continuous effort to advance infrastructure in 

order to achieve the greatest possible analysis and to further develop computational 

methods in order to extend systems’ capabilities. It is expected that more investment 

will be given to IT infrastructure and to BDA experts in the healthcare sector, and 

make these accessible to relevant professionals. 

Alonso et al. (2017) present a review of the existing research researches in the 

literature regarding big data sources and techniques in the health sector they try to 

identify the most used prediction of chronic diseases. Recent developments in 

information technology like social networks, mobility, cloud computing, big data, 

and the internet of things imply advanced usage and greater challenges across all 

sectors. This will require a considerable effort of adaptation by the organizations 

specializing in the healthcare sector. Also, it is necessary to make a series of 

changes, in the currently existing information systems of the healthcare system. The 

objectives of these changes should be majorly aimed to manage and analyze large 
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volumes of data from very diverse sources recorded in very heterogeneous formats. 

Big Data also offers the opportunity to allow an effective and accurate medicine by 

stratification of the patient. This is indeed a key task towards personalized 

healthcare. Better use of medical resources through personalization can lead to well-

managed health services that can overcome the challenges of a rapidly growing and 

aging population. Therefore, advances in Big Data processing for bioinformatics, 

chronic disease detection, genomics, and biomedicine will have a major impact on 

future clinical research. Unlike traditional solutions, Big Data can manage large 

volumes of data of all kinds, especially unstructured, at a rate much higher and much 

lower consumption of resources. Another of the great advantages of this technology 

is the possibility of using advanced analytical techniques, such as predictive 

analytics, intending to operate on massive data and construct predictive quality 

models to support decision making. 

 Salas-Vega et al. (2015) have identified initiatives aimed at promoting the use 

of big data in European Union (EU) health care, highlight expected challenges, and 

use these to evaluate EU big data policy developments to the extent that they are 

able to advance health sector priorities. Several ongoing big data initiatives in health 

across the EU, at both national and European levels like data centers, confidentiality, 

and data security, e-health and m-health, and genomics and bioinformatics aim at 

strengthening of health system effectiveness, accessibility, resilience, quality, and 

performance, as well as the promotion of health research. However, EU policy 

makers are yet to tailor data policy to accommodate conceptual challenges to health 

sector development like, quality and performance improvement—that fall within 

European legal competencies and responsibilities in health. As EU policy makers 

begin to call for greater integration of health data sets it is important to bear in mind 

that as in any security domain, the weakest link can break the chain. Several key 

challenges that present an obstacle to big data use in health care are confidentiality 

and data security, access to information, data reliability, interoperability, and 

management and governance. Nevertheless, European Commission (EC) discussions 

on big data policy are still in their infancy, as confirmed by communications with 

key EU policy stakeholders. Additional progress in the merger between big data 

policy and sectoral objectives may therefore be expected soon as the EC embarks on 
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this new field of policy. At this time, however, it remains unclear how big data 

developments will advance health sector objectives, casting doubt on optimistic 

predictions of the return on big data investments in the EU. 

Wyber et al. (2015) have explored current and potential applications of big data 

to public health and healthcare delivery in low- and middle-income countries. The 

paper also talks about the benefits, risks, and opportunities for big data in health and 

recommends the use of big data in the delivery of healthcare services in low- and 

middle-income countries. The big data approach facilitates the development of 

learning systems and enables precise management of data to improve the health of 

entire populations. Sheer size increases both the potential risks and potential benefits 

of the approach. Steps like Collaborative governance, careful analysis, and technical 

partnerships are needed to minimize the risks. The complexities of the process 

should not be underestimated. In low- and middle-income countries, the shepherding 

of the transition from paper records to petabytes of digital storage provides another 

opportunity for global health institutions to offer useful governance. 

Kumar and Singh (2015) have discussed huge amounts of structured, 

unstructured, and semi-structured data that have been generated by various 

institutions around the world and, the need of the health industry sector to manage 

the big data being produced by various sources. The impact of big data in healthcare, 

and various tools available in the ecosystem for handling it have also been 

discussed. The big data industry could very well revolutionize the healthcare sector 

by providing the most suitable patient diagnosis. This will help the system provide 

the patient with the right living right care right provider right value and right 

innovation. Big data-based applications can provide data-based solutions to several 

prevailing issues like treatment of cancer and genomics, monitoring of patient vitals, 

healthcare intelligence, prevention and detection of frauds, hospital networks, etc. 

The paper also proposes the use of a conceptual architecture for solving healthcare 

problems in big data using Hadoop-based technologies, involving the utilization of 

big data, generated by different levels of medical stakeholders and the development 

of methods for analyzing this data to obtain answers to medical questions. 

Combining of Big data analytics along with healthcare provided can lead to 

treatments that are patient effective and patient-specific by providing the ability to 
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prescribe appropriate medications for each individual rather than those that work for 

most people. 

Panda et al. (2017) have proposed a Digitised HealthCare Model for India. The 

paper focuses on the development of a mobile/web application, through which 

patients send their symptomatic queries to the doctors through a server. The idea is 

to develop a mobile application equipped with first aid instructions, according to the 

nature and severity of the symptoms, the patients will either be directed to respective 

departments or given emergency help for further treatment. Within the time a huge 

amount of data is collected from users and doctors, this big data will be used to train 

machines to automate the tasks to some extent. The information gained from 

analyzing massive amounts of aggregated health data can provide useful insight to 

improve quality and efficiency for providers and insurers alike. This makes the 

patients reach out for healthcare solutions easily and cheaply and makes healthcare 

an easy reach for the unprivileged also. Thus, this unified model can serve as a data 

collection, delivery as well as and analytic tool in the healthcare domain. It will play 

an important role in preventive, promotive, and curative health. The major 

advantage of such a system is to detect and predict diseases accurately, easily, and 

faster with the help of machine learning. 

Weiwei et al. (2021) have collected evidence from the existing literature and 

organized it through the process to benefit practitioners to identify the right 

techniques for their specific purpose of research. The study presented a review of the 

existing techniques of big data insights and scientific programming in the industry of 

healthcare. The literature in this field has increased drastically during 2017-2019. 

With the IT revolution, the technology of healthcare also is getting advanced at a 

high rate. The volume of healthcare data is always rising and, such data can make it 

tougher to recognize a useful form of data-generating meaningful information. The 

data are always playing a significant role in organizations and industry for their 

daily activities to function smoothly. This rise in big data volume can be a 

challenging task concerning analyzing the data for normal industry and IoT. 

Akinnagbe et al. (2017) try to find out the impact of big data applications on 

healthcare services in Africa especially during epidemics and through the public 

health system. A systematic literature review has been conducted, to present cases of 
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big data applications in healthcare in the African region, and further, to explore 

potential ethical challenges of such applications. Against all challenges and issues, 

the case studies point out that big data analytics can transform the healthcare system 

there. Although limited uses and benefits have been reported in non-communicable 

and chronic diseases, with an increase in the use of mobile technologies and social 

media, alongside emerging investments into big data technology, rapid, extensive 

implementation and use of big data analytics in healthcare across the continent is 

highly probable. To make the gains of big data to be sustainable in the region, there 

is a need for stakeholders in the health industry to put in place a business 

intelligence roadmap so that data from diverse data sources can be enabled, mined, 

and transformed into useful actionable knowledge for the benefit of the community. 

 Olivera et al. (2018) have discussed how big data approaches would impact the 

future of Inflammatory Bowel Disease (IBD). Big data have been successfully used 

in many different areas, including finance and politics, and more recently have been 

increasingly implemented in health care. Big data analytics are innovative 

approaches to help disentangle the complexity of IBD. Potential applications of big 

data in the field of IBD might include precise phenomapping, the development of 

predictive models, precision medicine, epidemiological models, and drug discovery.  

The paper concludes that researchers will face several potential limitations and 

challenges when using big data approaches in IBD, including ethical and legal 

restrictions, heterogeneous data sources, poor quality data, and the need for 

validation. The idea of big data analysis in health care is still in its infancy, and IBD 

research will benefit from its many promises in the coming years. Chakrabarty and 

Das (2020) have discussed abut progressions and rapid transformation of the IT 

sector which has endorsed the legitimacy of abundant data, multiple dynamic 

variables & critical complexities in the modern world. The paper tries to put light on 

n relevance of ‘Big Data Analytics (BDA)’, concerning Healthcare sector, which is 

one of the vibrant socio-economic variables which have correlations with other 

aspects of life. Health is the basic input for a holistic developmental process but it 

also is the outcome of various developmental factors. BDAs are being used across 

various sectors of the economy, but have farfetched implications for health care. The 

developed nations have been yielding the most feasible solutions using various 

https://www.nature.com/articles/s41575-019-0102-5#auth-Pablo-Olivera
https://www.emerald.com/insight/search?q=Arindam%20Chakrabarty
https://www.emerald.com/insight/search?q=Arindam%20Chakrabarty
https://www.emerald.com/insight/search?q=Uday%20Sankar%20Das
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forms of analysis of big data. In the health sector, the application of BDAs has been 

attempted and experimented within the developed nations which have resulted in 

prolific and sustainable solutions to the most typical cumbersome problems. The 

chapter demonstrates how BDAs can make progressive reforms in a developing 

country like India, where the Healthcare sector hasn’t been very great and 

continuously faces emerging challenges 

 

 

3. Findings 

 

The availability of health-related Big Data can have a positive impact on 

medical and healthcare functions. The data-sharing approach can improve outcomes 

for patients and evidence-based healthcare decision-making as reported during the 

workshop on ‘Digitalization and Big Data: implications for the health sector’. The 

use of Big Data in healthcare, in fact, can contribute at different levels 

(i) increasing earlier diagnosis and the effectiveness and quality of treatments by 

the discovery of early signals 

(ii) widening possibilities for prevention of diseases by identification of risk factors 

for disease  

(iii) improvement of pharma co-vigilance and patient safety through the ability to 

make more informed medical decisions based on directly delivered information to 

the patients. 

(iv) prediction of outcomes  

All these aspects should eventually lead to a reduction in inefficiency and 

improvement in cost containment for the healthcare system. Examples of Big Data 

analytics for new knowledge generation, improved clinical care, and streamlined 

public health surveillance are already available.  

Some important opportunities are identified as 

1. e-Health File: The creation of an e-Health care file for each patient, where all 

health care providers and patients themselves were able to submit information 

with the consent of the patient). Both subjective data, symptom diaries, lab data, 

image diagnostics, pathology reports, etc., could be filed. This could be further 
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extended to e-prescriptions. Paper-based prescriptions are archaic and lead to 

several miseries each year due to prescription errors. But if every doctor is 

provided with an electronic prescription system, it would improve safety by 

making prescriptions easier to read and providing instant checks on drug 

interactions, dosages, and a patient’s medication history. 

2. Electronic Medical Records: Medical Experts agree that electronic medical 

records (EMRs) are a must for better health care in India. But, at present only a 

few hospitals are maintaining EMR’s, mainly because of cost, privacy issues, 

and the lack of one compatible, easy-to-use infrastructure. 

3. Stop Unnecessary Treatments: Doctors should avoid trial and error type of 

medication. The problem must be examined thoroughly by performing the 

required diagnostic tests during the preliminary days of disease. The right 

treatment should be suggested at the first visit only which avoids the disease to 

become more critical. Most of the issues are arising with misdiagnosis and 

wrong treatment during the early stages. 

4. Tele-Medicine: Doctors can often diagnose or prescribe without seeing the 

patient. The patient has to physically appear before the nearby health center, 

where the nurses or health workers will diagnose at first level, note the 

symptoms, and inform the high-level specialist doctors about the case. After 

examining the reports, the specialist doctor suggests the treatment through a 

health worker which reduces costs and creates satisfaction by virtual 

communication of patients and doctors to discuss medication changes and test 

results through an online system. 

 

However, like other technological advances, the success of these ambitious steps 

would apparently ease the present burdens on healthcare especially in terms of costs. 

It is believed that the implementation of big data analytics by healthcare 

organizations might lead to a saving of over 25% in annual costs in the coming 

years. Better diagnosis and disease predictions by big data analytics can enable cost 

reduction by decreasing the hospital readmission rate. Big data analytics can also 

help in optimizing staffing, forecasting operating room demands, streamlining 

patient care, and improving the pharmaceutical supply chain. All of these factors 
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will lead to an ultimate reduction in the healthcare costs by the organizations. 

Further, the usage of services like mHealth and big-data analytics will make 

healthcare more affordable, available, and accessible for wider communities; so the 

Indian healthcare system could benefit from modern technologies. Integrating 

mHealth into the Indian healthcare system, mHealth can create new opportunities for 

healthcare, especially in resource-poor environments where healthcare systems have 

limitations in terms of infrastructure, expertise, and human resources. mHealth could 

play a key role in Indian healthcare, especially for rural communities whose access 

to healthcare could be limited. For these communities, mHealth could facilitate 

access to basic health services and the analysis of it generate data may be useful for 

shaping the healthcare demands. As healthcare is moving towards evidence-based 

medicine globally, having a continuous systematic review of clinical data is 

necessary for effective and efficient decision-making. This requires high accuracy in 

operations and decision-making while time is a vital factor. Therefore, increased use 

of health data may be an important way to improve efficiency and effectiveness in 

the sector.  

 

 

4. Major challenges identified 

 

The process of using big data in the field of health is not free of challenges. The 

first major challenge is that of storage of data. Storing a large volume of data is one 

of the primary challenges, but many organizations are comfortable with data storage 

on their premises. It has several advantages like control over security, access, and 

up-time. However, an on-site server network can be expensive to scale and difficult 

to maintain. It appears that with decreasing costs and increasing reliability, cloud-

based storage using IT infrastructure is a better option which most of the healthcare 

organizations have opted for. Organizations must choose cloud partners that 

understand the importance of healthcare-specific compliance and security issues. 

Once stored properly, the data needs to be cleaned or scrubbed to ensure accuracy, 

correctness, consistency, relevancy, and purity after acquisition. This cleaning 

process can be manual or automated using logic rules to ensure high levels of 
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accuracy and integrity. More sophisticated and precise tools use machine-learning 

techniques to reduce time and expenses and to stop foul data from derailing big data 

projects. This means that the data needs to be converted into a unified format. 

Patients produce a huge volume of data that is not easy to capture with traditional 

HER format, as it is knotty and not easily manageable. It is too difficult to handle 

big data especially when it comes without a perfect data organization for the 

healthcare providers. A need to codify all the clinically relevant information 

surfaced for the purpose of claims, billing purposes, and clinical analytics. 

Therefore, medical coding systems like Current Procedural Terminology (CPT) and 

International Classification of Diseases (ICD) code sets were developed to represent 

the core clinical concepts. However, these code sets have their own limitations. 

Even after this, the accuracy of the data is a challenge. Some studies have observed 

that the reporting of patient data into EMRs or EHRs is not entirely accurate yet, 

probably because of poor EHR utility, complex workflows, and a broken 

understanding of why big data is all-important to capture well. All these factors can 

contribute to the quality issues for big data all along its lifecycle. The security of 

data is another challenge. There have been many security breaches, hackings, 

phishing attacks, and ransom ware episodes that data security is a priority for 

healthcare organizations. After noticing an array of vulnerabilities, a list of technical 

safeguards was developed for the protected health information (PHI).  

Further, to have a successful data governance plan, it would be mandatory to 

have complete, accurate, and up-to-date metadata regarding all the stored data. The 

metadata would be composed of information like time of creation, purpose and 

person responsible for the data, previous usage (by who, why, how, and when) for 

researchers and data analysts. This would allow analysts to replicate previous 

queries and help later scientific studies and accurate benchmarking. This increases 

the usefulness of data. Metadata would make it easier for organizations to query 

their data and get some answers. However, in absence of proper interoperability 

between datasets the query tools may not access an entire repository of data. Also, 

different components of a dataset should be well interconnected or linked, and easily 

accessible otherwise a complete portrait of an individual patient’s health may not be 

generated. Medical coding systems like ICD-10, SNOMED-CT, or LOINC must be 
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implemented to reduce free-form concepts into a shared ontology. If the accuracy, 

completeness, and standardization of the data are not in question, then Structured 

Query Language (SQL) can be used to query large datasets and relational databases. 

After all the aforementioned challenges are taken care of, we need to keep in mind 

that the patients may or may not receive their care at multiple locations. In the 

former case, sharing data with other healthcare organizations would be essential. 

During such sharing, if the data is not interoperable then data movement between 

disparate organizations could be severely curtailed. This could be due to technical 

and organizational barriers. This may leave clinicians without key information for 

making decisions regarding follow-ups and treatment strategies for patients. The 

healthcare providers will need to overcome develop a big data exchange ecosystem 

that provides trustworthy, timely, and meaningful information by connecting all 

members of the care continuum. Time, commitment, funding, and communication 

would be required before these challenges are overcome. 

To develop a healthcare system based on big data that can exchange big data 

and provide us with trustworthy, timely, and meaningful information, we need to 

overcome every challenge mentioned above. Overcoming these challenges would 

require investment in terms of time, funding, and commitment.  

 

 

5. Conclusion 

 

Data is not only our most valuable tool, but it’s a requirement for succeeding in 

the experience and transformation economies. By the year 2020, healthcare data will 

be doubling every 72 days, says Stephen Gold of IBM (Tailor 2016). 

The world is changing and has become more digital in nature. Globally, there 

are more phones than people in the world. People use virtual assistants, and search 

the Web for any symptom of ill health. With each digital action, the digital footprint 

is created and saved in the cloud.  

Like any other sector, the health sector has been receptive to the benefits of big 

data but, the adoption of this innovation is relatively slow as compared to other 

sectors like entertainment, transport, sports and education. 
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The paper has attempted to identify a few opportunities and the challenges in 

terms of application of the big data in the health sector.  

The integration of big data in the healthcare system provides immense 

opportunities within many areas. For example, it can improve the wellness of the 

people, as the accessibility to health care becomes easy. It can also increase the 

engagement of the patient in terms of enhancing the communication between the 

caregivers and the patients. This would also enable to enhance the education of the 

patients. With more and more information from the patients, it would help to 

predict/forecast the diseases and the other health-related risks that are relevant in 

modern times. This would also enable the policymakers to a better disease 

management. The information would lead to insights into health planning with 

accuracy, financial planning and which would finally provide a better world to live 

in. 

However, the experience says that the consequences of big data are not just 

limited to the health, but also have ethical implications. Therefore, the sector has to 

be cautious about the legal implications, which requires policy intervention. 
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Aim: In the context of renewable and non-renewable energy, this paper aims to explore a range of 

renewable energy resources in Tanzania that are primarily expected to play a leading role in the supply 

of energy services in the country. Tanzania, like other countries in the world is striving to invest in 

renewable energy for sustainable development goals accomplishment.  

 

Research methods: The data used for analysis was collected from 45 businesses/organizations which 

are operating in the energy sector within the United Republic of Tanzania. The reason was to find out 

stakeholder’s response towards investment in the energy sector. We used purposive sampling to select 

our sample and asked the stakeholders to fill in the short questionnaire. 

 

Findings: This paper found that there are several opportunities toward investments in renewable 

energy such as hydropower and geothermal energy; however, an investment in gas as a non-renewable 

energy source is a good option for Tanzanians.  

 

Value of the paper: This study concludes that Tanzania is facing several challenges on the 

implementation of energy investments such as institutional, regulatory and legal, lack of human capital 

as well as economic and financial problems. 

 

Limitations: We have not compared the practices of Tanzania with other countries especially those 

within sub Saharan African.  
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1. Introduction  

 

The United Republic of Tanzania is the largest country in East African regional 

block. The country is bordered by the Indian Ocean and eight countries (Kenya, 

Uganda, Rwanda, Burundi, Democratic Republic of Congo (DRC), Zambia, Malawi 

and Mozambique). Tanzania is among the key players in African economy and its 

important role has been shown on several African social-economic organizations 

where Tanzania is among the key founders such as the East African Community 

(EAC) and Southern African Development Community (SADC). 

“According to the World Bank (2020), the Tanzanian economy records a strong 

income growth over the past decade. On 1st July 2020 the World Bank announced 

that Tanzania’s gross national income (GNI) per capital increased from USD 1,020 

in 2018 to USD 1,080 in 2019, exceeding the threshold for lower-middle income 

status.” The current economic situation is highly uncertain due to ongoing pandemic 

(COVID-19) especially in sectors reliant on global demand. The Tanzania’s 

inflation rate has been low and stable. According to the World Bank forecast, 

Tanzania is among the fastest growing economies in sub-Saharan Africa, Tanzania 

economy is being above the regions average growth projected at 2.7%.1 

The World Bank’s data shows that the United Republic of Tanzania (URT) has a 

population of around 58 million, and only 35.6% of the country’s population has 

access to the electricity grid (World Bank 2018). This information implies that the 

majority of Tanzanian citizens have limited access to energy supply. Ideally, energy 

is critical for the growth of the economy, social development, and quality of life 

worldwide (Acikgoz 2011; Abu-Rumman et al. 2020).  

In Tanzania, there are several energy sources such as biomass, solar, 

hydropower, geothermal, biogas, wind, tidal, and waves; however, the major sources 

of power are only natural gas, petroleum, and hydropower. One previous study 

reveals that an adequate and efficient energy supply contributes to the country’s 

social-economic and political development (Abu-Rumman et al. 2020). 

 

 
1 https://www.thecitizen.co.tz/tanzania/news/world-bank-upbeat-on-tanzania-prospects 
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The energy supply in the country increases access towards reliable, sustainable, 

affordable, and modern energy to its citizen. Renewable energy sources are vital to 

local household users because most people depend on firewood, charcoal, and cow 

dung as their source of energy. These local energy sources are threatening to human 

health and contribute to climate problems, mainly global warming effects. To ensure 

a friendly environment, an efficient and sustainable source of power, the use of 

renewable energy sources is the best option. For this reason, the investment in 

renewable energy resources in Tanzania is inevitable. 

According to Heshmati et al. (2014), there is a global concern about renewable 

energy sources. To date, many countries have started to fix facilities that use 

renewable energy sources for power generation. Sources and to date many countries 

have started to fix facilities that use renewable energy sources for the power 

generation. These alternative energy sources are essential in eliminating challenges 

arising from climate change. Tanzania has great potential to develop these 

renewable energy sources if the great effort to other renewable sources such as solar, 

thermal, wind, biomass, and biogas will be utilized similar to the ongoing 

hydropower projects. Therefore, a well-established, produced, and utilized 

renewable energy in a modern and sustainable manner will assist a large population 

of Tanzanians and is expected to eliminate energy problems in the country. 

The remainder of this paper is organized as follows. Section 2 presents the 

energy situation in the country. Section 3 reveals and discusses different renewable 

energy sources in Tanzania. Section 4 focuses on discussion of electricity situation 

in the country. In this section we also make use of primary data from 45 companies 

working in the energy sector and we present policies and regulations of the energy 

sector in Tanzania. We close this section 5 with paying attention to investments 

made in the country’s energy sector. The final section provides a summary and 

concluding remarks.  
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2. Energy situations in Tanzania 

 

Tanzania uses various energy sources; however, electricity and biomass are 

largely used throughout the country. Tanzania Electric Supply Company Limited 

(TANESCO) is the main supplier of electric power in the country. This company is 

a state-owned organization that owns most of the nation’s transmission and 

distribution network and more than 50% of its generating capacity. TANESCO, as a 

sole national utility organization dominates the power sector in the country. Another 

main source of energy is biomass, which accounts for 83% of the total energy 

consumption in Tanzania. In the country’s rural areas, biomass is mainly used as 

fuel for cooking and heating. 

The use of firewood as the main source of energy for cooking is still 

predominant in Tanzania. The data shows about 71.2% of households use firewood 

as the main source of energy for cooking, followed by charcoal (37%) and kerosene 

(5%).2 Further, the report revealed that the use of firewood is more dominant in rural 

households (92%) compared to urban household (28.4%). Moreover, the use of 

modern source of energy for cooking (electricity, bio and industrial gas, and solar) 

by households’ accounts for only 1%.3 

 

2.1. Energy data 

The total primary energy supply in Tanzania is presented in Table 1 below. As 

indicated in the table, biofuels and waste account for 83.9% of the primary energy 

supply in the country. This is followed by oil products (11.9%), natural gas (2.8%), 

hydro (0.7%), and coal (0.6%). The remaining primary sources of energy supply 

accounts for about 0.1%. 

The total final energy consumption in Tanzania is presented in Figure 1 in the 

KTOE, and Figure 2 in percentage-wise. The data shows that biofuels and waste are 

the most used energy accounting source for 85% of the country’s total energy 

consumption. The other sources of energy used in Tanzania are oil products, which 

are about 12%, electricity about 2%, coal about 0.7%, and natural gas, which is 

about 0.6%.  

 
2 REA and NBS-Energy Access Situation Report,2016 Tanzania Mainland 
3 REA and NBS-Energy Access Situation Report,2016 Tanzania Mainland 
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Table 1. Energy supply data 
Total primary energy supply KTOE Percent (%) 

Coal 158 0.6 

Crude oil 0 0 

Oil products 3089 11.9 

Natural gas 731 2.8 

Nuclear 0 0 

Hydro 181 0.7 

Geothermal, solar, wind etc. 2 0 

Biofuels and waste 21801 83.9 

Electricity 6 0 

Heat 0 0 

Total 25968 100 

Source: IEA Statistics (2015). 

 

 

Figure 1. Energy consumption 

 
Source: IEA Statistics (2015). 
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Figure 2. Energy consumption (percentage of KTOE) 

 

 
Source: IEA Statistics (2015). 

 

 

3. Energy sources in Tanzania 

 

3.1. Renewable energy sources 

3.1.1. Wind energy 

Wind energy has been the fastest–growing renewable energy technology in the 

world since the 1990s, and it’s one of the cheapest resources per unit of generated 

electricity (Aliyu et al. 2018). The government of Tanzania, through TANESCO, 

has identified the potential areas for wind parks. There are several areas in the 

country, predominantly along the coast, with attractive wind speed.4 Kititimo in 

Singida Region (9.9 m/s average wind speed at 30m) and Makambako in Njombe 

 
4 http://www.reegle.info/countries/Tanzania-energy-profile/TZ 



FEASIBILITY AND POTENTIAL OF RENEWABLE AND NON-RENEWABLE ENERGY ... 

23 

Region (8.9 m/s), having been identified as promising wind resources for grid-scale 

electricity generation. TANESCO in collaboration with the Ministry of Energy 

(MET) is conducting wind resource assessments on eight further sites throughout the 

country. The Rural Energy Agency (REA) is supporting the wind measurements on 

Mafia Island. To date, four private companies have expressed an interest in investing 

in wind energy, considering construction of farms in the 50-100 MW range.5 

Recently, the country’s first-ever wind farm started generating electricity as part 

of its start-up testing procedures. This wind farm is located at Mwenga, Mufindi 

District, in Iringa Region. This wind farm has a full capacity of 2.4 MW; the wind 

farm will provide much-needed energy security to clients of a rapidly expanding 

private rural grid network developed and operated by project developer Rift Valley 

Energy Group.6 Overall, there are various potential areas for massive investment in 

wind energy throughout the country.  

 

3.1.2. Solar energy 

One previous study revealed that Tanzania has the greatest potential for 

renewable energy investments, particularly solar energy, due to its high solar 

irradiance (Aly et al. 2017). The levels of solar energy in the country is promising, 

ranging between 2,800 and 3,500 hours of sunshine per year and global horizontal 

radiation of 4-7 kWh per m2 per day.7 The central region of Tanzania has high solar 

radiation compared to other regions or parts of the country. Many solar developers 

are seeking to set up large solar Photovoltaic (PV) projects in the country. 

Recently, about 6 MW of solar off-grid PV has been installed in the country. PV 

installations are mostly used at villages, schools, hospitals, health centres, police 

stations, small telecommunication enterprises, and households mainly for premises 

lighting, street lighting, and basic electricity needs. The government of Tanzania’s 

government has been supporting the expansion of solar PV programs with close 

collaboration with REA and various donors countrywide. One-grid connected PV 

plant has been commissioned to date. The 1 MW-plant produces about 1,800 

MWh/year. The potential for grid-connected solar PV is estimated to amount 800 

 
5 http://www.africa-eu-renewables.org/market-information/tanzania 
6 htpp://www.offgridenergyindependence.com 
7 htpp://www.get-invest.eu 
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MW. A number of private companies have expressed interest in developing 50-100 

MW solar plants. 

 

3.1.3. Hydropower 

Hydropower is the most important indigenous renewable energy source of 

commercial energy in Tanzania, with a recognized potential of 4.7 GW of installed 

capacity and 3.2 GW of firm capacity. At present, only 15% of the potential 

installed capacity has been developed in the country, and several projects are 

currently soliciting funding.8 Generally, the hydropower potentials in the country are 

located in the Rift Valley escarpments in the West, South west, and Northeast 

Regions of Tanzania. The planned hydropower generation sources in Tanzania 

includes the Stigler’s Gorge (2,100 MW), Ruhudji (360 MW), and Rumakali (220 

MW).9 

The Stigler Gorge project is the country’s largest hydropower project that can 

produce enough electricity to justify investment in extending the national electricity 

grid. For many years now, hydropower has been the key source of electricity in the 

country; however intermittent river flows have threatened its reliability. Moreover, 

the issue of regional mismatch between hydropower sites and major demand centers 

is another major challenge facing the country as hydropower is concerned. The 

Tanzania power system master plan includes 16 hydropower projects with a 

combined capacity of 3,000 MW to be finalized by 2031. At present, TANESCO 

owns two small scale hydropower plants, namely Nyumba ya Mungu (8 MW) in 

Kilimanjaro Region and Uwemba (4 MW) in Njombe Region, while private 

institutions own two sites such as Mwenga (4 MW) in Iringa Region and Yovi (1 

MW) in Morogoro Region. TANESCO has identified a further 131 specific small 

hydropower sites across the country. Overall, the Tanzania potential in hydropower 

includes those 16 hydropower projects with a combined capacity of 3,000 MW to be 

finalized by 2031 

 
8 http://www.rvo.nl –Final energy report Tanzania 
9 http://www.rvo.nl –Final energy report Tanzania 

http://www.rvo.nl/
http://www.rvo.nl/
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3.1.4. Bio-energy 

The bio-energy account for more than 80% of the total energy consumption in 

Tanzania. In the rural areas of Tanzania, biomass (mainly wood) is used to produce 

charcoal, which is sold in the urban areas of the country as the main source of 

household energy.10 Throughout the country, charcoal is the single largest source of 

household energy in urban areas. The proportion of households in Dar es Salaam 

(the largest commercial/business city in Tanzania) using charcoal has increased from 

47% to 71% during 2001 to 2007 (World Bank 2010). In the past, during 2009, it 

was forecasted that half of the country’s annual consumption of charcoal was 

consumed in Dar es Salaam, amounting to 500,000 tons. 

Currently, there is only one grid-connected biogas plant (18MW) in place. 

However, several private organizations, especially those in agro-industrial, have 

constructed their captive power systems based on biomass to generate electricity for 

their daily operations. The potential for modern biomass uses in Tanzania is very 

high considering that the raw materials available is abundant and includes sisal (0.2 

MTPY), rice husk (0.2 MTPY), sugar bagasse (1.5 MTPY), coffee husk (0.1 

MTPY), forest residue (1.1 MTPY) and municipal solid waste (4.7 MTPY).11 

 

3.1.5. Geothermal energy 

Tanzania has potential for geothermal power generation with a temperature of 

up to 255 degrees centigrade (dry steam). At present, more than 15 thermal areas 

with hot spring activity could be justifiable development projects. The total potential 

geothermal power in 50 identified sites is 650 MW. The Songwe site, which is 

located in the southern part of the country, is the largest with the estimated potential 

of 100MW of electricity. 

The government of Tanzania believes that this renewable energy source will 

diversify its power sources and bring massive cost benefits to the citizens in terms of 

appropriate energy sources for the appropriate purposes including reductions in 

emissions (Kajugus et al. 2018). The major challenges for geothermal power 

generation in the country are that some of the identified geothermal sites, for 

 
10 http://www.rvo.nl – Final energy report Tanzania. 
11 http://www.africa-eu-renewables.org/market-information/tanzania 

http://www.rvo.nl/
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instance, Lake Natron, are in or near reserves such as Lake Manyara National Park 

and Ngorongoro Conservation Area Authority. The geothermal exploitation involves 

changing the flows of underground water, which have led to the draining of nearby 

lakes. Overall, the country potential geothermal power is on those 50 identified sites 

of 650 MW of electricity. 

 

3.2. Non-renewable energy sources 

3.2.1. Natural gas 

The exploration of natural gas in Tanzania has been for more 50 years. The first 

natural gas discovery in the country was made on the Songo Songo Island (located 

in Lindi Region-Southern Tanzania) in 1974, followed by Mnazi Bay (located in 

Mtwara Region-Southern Tanzania) in 1982.Tanzania decided to commercialize 

natural gas in 2004 and 2006 for Songo Songo and Mnazi Bay respectively. Since 

the year 2010 (about a decade ago), Tanzania has witnessed further natural gas 

discoveries with the latest estimated natural gas reserve (2016) of 57.25 trillion 

cubic feet (EWURA 2017).12 

To date, a total of 67 wells for both exploration and development were drilled 

between 1952 and 2013 in the country. Tanzania natural gas was discovered for both 

offshore basins (14 wells) and onshore basins (53 wells). There is a potential for 

natural gas in the country especially for domestic consumption, natural gas 

production (annually) has increased from 5.2 billion cubic feet in 2006 to 110 billion 

cubic feet in 2017, all of which destined for domestic consumption.13 

 

3.2.2. Petroleum  

The country does not produce crude oil, and Tanzania has not had a recent 

commercial oil discovery. The county consumes around 35,000 barrels per day of 

refined oil products, all of which is imported.14  

The county is a net importer of petroleum products. The imported petroleum 

products in Tanzania includes Automotive Gas Oil (AGO), Unleaded Motor Spit 

Premium (MSP), Jet A-1, and Illuminating Kerosene (IK). The county introduced 

 
12 https://www.tanzaniainvest.com/gas 
13 https://www.tanzaniainvest.com/gas 
14 https://www.eia.gov/intenational/analysis/county/TZA 
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the Bulk Procurement System (BPS) in January 2012 for petroleum products supply 

in the country. 

In 2018, The East African country imported USD 1.77 billion in Refined 

Petroleum, becoming the 75th largest importer of Refined Petroleum in the world.15 

During the same period (2018), Refined Petroleum was the 1st imported product in 

Tanzania. The country import Refined Petroleum from various countries including 

India, United Arab Emirates (UAE), Saudi Arabia, Switzerland, and Oman. 

In April 2021, the construction of a crude oil pipeline would take place from 

Hoima in Uganda to Tanga in Tanzania. The pipeline will be 1,445 Km long and 

will cost USD 3.5 billion. This Once completed, the pipeline (The East African 

Crude Oil Pipeline ) is a key potential for the country crude oil and will be the 

longest heated crude oil pipeline in the world. 

 

3.3. Energy sources feasibility and potentials 

This sub section provides an overview of energy sources (both renewable and 

non-renewable) in Tanzania. The feasibility and potentials of various energy sources 

in Tanzania has been summarized in Table 2. 

 

Table 2. Energy sources feasibility and potentials in Tanzania 
 Feasibility Potential 

Renewables:    

Wind energy 

 

TANESCO in collaboration 

with the Ministry of Energy 

(MET) is conducting wind 

resource assessments in the 

country and Rural Energy 

Agency (REA) is supporting the 

wind measurements. 

Overall, there are various 

potential areas for massive 

investment in wind energy 

throughout the country.  

Solar energy 

 

In Tanzania, the levels of solar 

energy is promising, ranging 

between 2,800 and 3,500 hours 

of sunshine per year and global 

horizontal radiation of 4-7 kWh 

per m2 per day.16 

The potential for grid-

connected solar PV is 

estimated to amount 800 MW. 

A number of private companies 

have expressed interest in 

developing 50-100 MW solar 

plants. 

 
15 https:// www.vallis-goup.com-The Petroleum Industry in Tanzania 
16 htpp://www.get-invest.eu 

http://www.vallis-goup.com-the/
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Table 2. Cont. 
Hydropower 

 

In Tanzania, only 15% of the 

potential installed capacity has 

been developed in the country, 

and several projects are 

currently soliciting funding.17 

The Tanzania potential in 

hydropower includes 16 

hydropower projects with a 

combined capacity of 3,000 

MW to be finalized by 2031. 

Bio-energy 

 

The proportion of households in 

Dar es Salaam (the largest 

commercial/business city in 

Tanzania) using charcoal has 

increased from 47% to 71%, 

during 2001 to 2007 (World 

Bank 2010).  

 

The potential for modern 

biomass uses in Tanzania is 

very high considering that the 

raw materials available is 

abundant and includes sisal 

(0.2 MTPY), rice husk (0.2 

MTPY), sugar bagasse (1.5 

MTPY), coffee husk (0.1 

MTPY), forest residue (1.1 

MTPY) and municipal solid 

waste (4.7 MTPY).18 

Geothermal energy 

 

In Tanzania, more than 15 

thermal areas with hot spring 

activity could be justifiable 

development projects.  

The total potential geothermal 

power in 50 identified sites is 

650 MW of electricity. 

Non-renewables:   

Natural gas 

 

In Tanzania, a total of 67 wells 

for both exploration and 

development were drilled 

between 1952 and 2013 in the 

country.  

There is a potential for natural 

gas in the country especially 

for domestic consumption, 

natural gas production 

(annually) has increased from 

5.2 billion cubic feet in 2006 to 

110 billion cubic feet in 2017, 

all of which destined for 

domestic consumption.19 

 

Petroleum The country does not produce 

crude oil, and Tanzania has not 

had a recent commercial oil 

discovery. The county 

consumes around 35,000 barrels 

per day of refined oil products, 

all of which is imported. 

The construction of a crude oil 

pipeline from Hoima in 

Uganda to Tanga in Tanzania 

(The East African Crude Oil 

Pipeline ) is a key potential to 

the country. 

Source: Authors’ own elaboration. 

 
1717 http://www.rvo.nl –Final energy report Tanzania 
18 http://www.africa-eu-renewables.org/market-information/tanzania 
19 https://www.tanzaniainvest.com/gas 

http://www.rvo.nl/
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3.4. Major stakeholders in the Tanzania energy sector  

This sub section provides an overview of major stakeholders in Tanzania energy 

sector (both renewable and non-renewable). In Tanzania, the energy sector is 

characterized by a plurality of stakeholders; at present extensive reforms are being 

planned. Currently, the main players are the following. 

Tanzania Electric Supply Company Limited (TANESCO) is the energy public 

utility organization in the country. TANESCO acts as producer, transmitter, and 

distributor of electricity in the country. It is also a single buyer from Independent 

Power Producers. Small Power Producers may directly serve clients in areas not 

covered by TANESCO. In the near future, TANESCO will be divided into two to 

three companies to create an independent system operator and halt government 

subsidies.20 

REA is an autonomous body under the Ministry of Energy of the United 

Republic of Tanzania. Its main function is to promote and facilitate improved access 

to modern energy services in rural areas of Mainland Tanzania. REA overseas 

development in rural areas and it’s an independent government agency in the 

country. REA became operational in October 2007.21 

EWURA is the energy, and water utilities regulatory authority. EWURA is an 

autonomous multi-sectoral regulatory authority established by the EWURA Act Cap 

414 of the laws of Tanzania. EWURA is responsible for technical and economic 

regulation of the electricity, petroleum, natural gas, and water sectors in Tanzania 

pursuant to Cap 414 and sector legislation. EWURA is setting the rules, tariffs, 

licensing, monitoring and standards.22 

In Tanzania energy sectors, there are other stakeholders involved, such as 

donors, Non-government organizations (NGOs), private companies, universities, 

private and public, and faith-based groups. 

 
20 African Development Bank Group-Renewable Energy in Africa. 
21 http://www.rea.go.tz/AboutREA 
22 http://www.ewura.go.tz/about-ewura 
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3.5. Energy policy and regulations  

3.5.1. General information 

TANESCO has until recently retained a monopoly capacity as the only utility 

company operating the national grid. Through the Electricity Act, the government of 

Tanzania has lifted TANESCO’s monopoly by allowing private sector involvement 

in the generation, transmission, and distribution of electricity in urban and rural 

areas throughout the country. Regulation of the energy sector in the country is 

undertaken by EWURA. As the regulator, EWURA’s activities include licensing, 

tariff review, monitoring performance and standards, as well as reviewing and 

approving power purchase agreements. The main energy policies and regulations in 

Tanzania include; National Energy Policy 2015, Electricity Act 2008, Energy and 

Water Utilities Regulatory Authority Act CAP 414, Rural Energy Act 2005, and 

Environmental Management Act 2004. 

 

3.5.2. Renewable energy policy 

The government of Tanzania intends to develop these renewable energy sources 

in order to minimize the production costs, which will make electricity cheap and 

affordable to the majority citizen in the country. At present, renewable energy policy 

is incomplete. This policy is focusing on potential renewable energy investments.  

 

3.5.3. Energy efficiency strategy 

Energy efficiency initiatives in Tanzania are often hindered by limited capacity 

in strategic planning at ministerial levels, lack of financial resources for investing 

inefficient equipment, lack of awareness, shortage of technical capacity to 

disseminate the skills, and adaptation of the technologies and other issues. Currently, 

Tanzania has no comprehensive policy, instrument, or strategy targeting Energy 

Efficiency (EE). The country has recently addressed this issue through the 

implementation of programmes and projects at an institutional level and in 

cooperation with several development partners. 

In Tanzania, the power system losses were at 16.4%. TANESCO has recently 

put in place a Loss Reduction Programme, which is currently being implemented. 

On the formulation of policies, strategies and plans targeting the Energy Efficiency, 
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the country is working with several development partners to develop an Energy 

Efficiency Programme This programme will help the government establish an 

Energy Efficiency Policy with key goals and targets and develop a National Energy 

Efficiency Action Plan. The programme will also assist to develop a framework 

targeting energy auditors and managers, energy efficiency standards and labelling, 

standards, and regulations to address energy efficiency in buildings, industrial 

energy management and efficient biomass utilisation. Furthermore, the Loss 

Reduction Programme includes capacity building components in energy efficiency 

directed at the public and private sectors. 

 

3.6. Electricity 

3.6.1. Generation capacity 

In Tanzania, electricity is generated by the central grid (main grid), owned by 

TANESCO, and by isolated mini-grids in remote areas. In addition, TANESCO 

imports power from Uganda and Zambia. Electricity production has been dominated 

to date by large hydro. A long-term strategy is to expand electricity production, and 

transmission capabilities and installed peak capacity is forecasted to increase seven-

fold by 2035.23 

 

3.6.2. Electricity demand and generation forecast 

Tanzania’s per capita electricity consumption is shallow. It was 104.79kWh per 

year in 2014,24 less than 50% of low-income countries’ consumption. Currently, the 

consumption is increasing rapidly, owing mainly to accelerating productive 

investments and a growing population. The Power System Master Plan (2010-2035) 

anticipates that the country’s electrification status will increase to at least 75% by 

2035. On the same line, the demand from connected clients will increase 

significantly as Tanzania reaches middle-income status, as stipulated in the National 

Development Vision 2025. 

TANESCO anticipates major demand increases from the water-supply schemes, 

factories, several mining operations in the country and Liquefied Natural Gas 

 
23 African Development Bank Group-Renewable Energy in Africa. 
24 Ministry of Energy in Tanzania. 
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(LNG). Previously, the peak demand capacity was projected to rise rapidly, from 

about 1,000 MW in 2013 to about 4,700 MW by 2025 and 7,400 MW by 2035. In 

the same way, it was expected that electricity production would increase ten-fold, 

from 4,175 Gwh in 2010 to 47,723 Gwh in 2035. 

 

3.6.3. Electricity supply 

By 2013, the country electricity generation capacity was 1,564 MW,25 of which 

1,438.24 MW were available from the central grid, with a balance of 125.9 MW 

accounted for by Small Power Producer mini-grids and imports. About 65% of grid 

generation capacity was from thermal (33% from natural gas and 32% from oil), 

whilst large hydropower contributed about 35%. The rest comes from small 

renewable-energy power and imports. 

 

Table 3. Electricity generation capacity 
Source TANESCO IPP EPP SPP Total Percent (%) 

Hydropower 553.0 - - - 553.0 35 

Small hydro 

(less than 10 

MW) 

8.8 - - 4 12.8 0.8 

Oil (Jet-A1 

and diesel) 

88.3 163 205 - 456.3 29 

Gas 252.0 249.0 - - 501.0 32 

Biomass - - - 27 27.0 1.7 

Imports 14.0 - - - 14.0 0.9 

Total 916 412 205 31 1,564.1 100 

Percent (%) 59 26 13 2 100  
Source: TANESCO (2013). 

Note: IPP = Independent Power Producer, EPP = Emergency Power Producer, SPP = Small Power 

Producer. 

 

 

 
25 TANESCO – March 2013. 
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3.6.4 Electricity cost 

The electricity costs are categorized into different groups depending on the usage 

level. Specifically, TANESCO distinguishes customers into groups by setting its 

electricity prices, as indicated in Table 4. Based on the groups indicated in Table 4, 

the electricity prices are shown in Table 5.  

 

Table 4. TANESCO customers 
D1 Domestic Low Usage, for low consumption users (using on average 

less than 50kWh per year) 

T1 General Usage, for general use of electricity including residential, 

small industries, commercial and public lighting (applies to 

consumption above 283 kWh per year) 

T2 Low Voltage Maximum Demand Usage, for general use at 400 Volts 

with average consumption greater than 7500 kWh per meter reading 

period. 

T3 Medium Voltage Maximum Demand Usage, for general use where 

power is metered at 11/33 kV. 

T5 High Voltage for general use with power in meters of 132kV and 

above-including bulk supply of Zanzibar. 
Source: TANESCO (2016). 

 

 

Table 5. Electricity prices 
Customer Category Price Component Charges from April 1st 

2016-Present 

D1-Domestic Basic Charge - 

 Energy Charge 0-75 kWh/mo 100 

 Energy Charge Above 75 kWh 350 

T1-General Use Basic Charge/mo - 

 Energy Charge 92 

 Demand ( kVA ) - 

T2-Low Voltage Basic Charge/mo 14,233 

 Energy Charge 195 

 Demand ( kVA ) 14,004 

T3-Medium Voltage Basic Charge/mo 16,769 

 Energy Charge 156 

 Demand ( kVA ) 13,200 

T5-High Voltage Basic Charge/mo - 

 Energy Charge 152 

 Demand ( kVA ) 16,550 
Source: TANESCO (2016). 
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4. Discussion and analysis of empirical research 

 

Our study collected data from 45 businesses/organizations which operates in 

energy sector within the United Republic of Tanzania, the purpose was to find out 

the stakeholder’s response toward investment in energy sector. In this study, we 

used purposive sampling to select a sample of 45 businesses/organizations. Our 

study selects respondents who have been working in Tanzania energy sector for 

more than ten (10) consecutive years, the short questionnaire was sent to them 

through email and asked them to fill in the short questionnaire that is added in the 

appendix 1 of this paper. The surveyed persons were given a maximum period of 

one week (7 days) to fill in the short questionnaire.  

 

4.1. Investment in renewable energy  

4.1.1. Government initiatives 

 

Our study finds that many stakeholders accepted the efforts/ initiative of the 

United Republic of Tanzania towards renewable energy sources investments. Our 

survey found that 39 respondents (87%) of business/organizations accepted the 

government imitative and the rest 06 respondents (13%) rejected. Moreover, many 

respondents support the public-private partnership initiative. Furthermore, our 

findings indicate that 41 respondents (91.1%) agree that renewable energy generate 

affordable power. 

The Tanzanian energy policy actively encourages private investments in the 

energy sector. The private generation of electricity in the country accounts for more 

than 40% of the available installed base. Private producers are expected to continue 

contributing to the total energy mix, both with SPPs and larger IPP. Despite this 

advancement, the policy and regulatory framework for clean energy are yet 

incomplete. The Tanzania Public-Private Partnership policy foresees that PPP 

energy projects might arise from international competitive bidding or unsolicited 

bidding, but mostly are from unsolicited bidding. Currently, EWURA is conducting 

a study to review the feed-in tariff to an extended client base and for clean energy-

specific technologies. 
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Figure 3. Government initiative towards renewable energy sources investments 

 
Source: Authors’ own elaboration. 

 

 

4.1.2. Opportunities 

The targeted stakeholders were asked to recommend on the opportunities 

towards the development of renewable energy sources investment in Tanzania. The 

results from our finding indicate that 97.8% of our sample accept the fact that there 

are opportunities towards the development of hydropower energy investment in the 

country. 62.2% of our sample agree very strongly on the hydropower investment 

opportunity as shown in Table 6. 

Tanzania is blessed with abundant, high-quality clean energy resources that are 

largely untapped. The United Republic of Tanzania’s total generation capacity from 

clean energy (excluding large hydro) is around 4.9%; this includes captive 

generation in sisal, tannin and sugar factories, solar and small hydro plants. The 

government of Tanzania encourages stakeholders to invest in clean energy and 

assure them very close support. According to Schwerhoff and Sy (2017), clean 

energy has an important role in attaining social and economic development goals. At 

present, clean energy has contributed to poverty alleviation in the country in 

different ways, including providing employment opportunities to local citizens 

(Bishoge et al. 2020). 
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Table 6. Opportunities towards the development of renewable energy sources 

investment in Tanzania 

Opportunities Response in Percentage (%) 

Accepted  Rejected 

01 02 03 04 05 Total 

% 

06 Total 

% 

Wind energy 

 

42.2 13.3 8.9 8.9 20.0 93.3 6.7 6.7 

Geothermal energy 

 

53.3 22.2 11.2 2.2 6.7 95.6 4.4 4.4 

Hydropower 

 

62.2 15.6 8.9 6.7 4.4 97.8 2.2 2.2 

Bio-energy 44.5 17.8 13.3 6.7 13.3 95.6 4.4 4.4 

Solar energy 48.8 20.0 8.9 6.7 6.7 91.1 8.9 8.9 
Source: Authors’ own elaboration. 

Notes: 01: agree very strongly; 02: agree strongly; 03: agree; 04: fairly agree; 05: slightly agree; 06: 

strongly disagree. 

 

4.1.3. Challenges 

In order to achieve the overall objectives of economic growth and poverty 

reduction in Tanzania, there is a need for improvements within renewable energy. 

The targeted stakeholders were asked to recommend on the major challenges to the 

development of renewable energy sources investment in Tanzania. The results from 

our finding indicate that 88.8% of our sample accept the institutional, regulatory and 

legal as major challenge to the development of renewable energy source investment 

in Tanzania of which 51.1% agree very strongly on the institutional, regulatory and 

legal as major challenge as shown on the Table 7. 
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Table 7. Challenges to the development of renewable energy sources investment 

in Tanzania 

Challenges Response in Percentage (%) 

Accepted  Rejected 

01 02 03 04 05 Total 

% 

06 Total 

% 

Institutional, regulatory 

and legal 

 

51.1 24.4 6.7 4.4 2.2 88.8 11.2 11.2 

Knowledge and capacity 

 

33.3 13.3 17.8 11.2 4.4 80.0 20 20 

Ability to learn new 

concepts Economic and 

financial 

 

40.0 15.6 4.4 8.9 13.3 82.2 17.8 17.8 

Source: Authors’ own elaboration. 

Notes: 01: agree very strongly; 02: agree strongly; 03: agree; 04: fairly agree; 05: slightly agree; 06: 

strongly disagree. 

4.1.3.1. Institutional, regulatory and legal 

The limited role of clean energy in the Power System Master Plan reflects a lack 

of data availability and inadequate planning tools and methods to integrate clean 

energy options, mostly distributed generation. The policy and regulatory framework 

for renewable energy are yet to be implemented. There are no feed-in tariffs or other 

clear incentives for renewable energy larger than 10 MW to date. Furthermore, there 

is no legal, and regulatory framework in place for geothermal development. 

4.1.3.2. Knowledge and capacity 

The country has few or very limited expertise in undertaking feasibility studies, 

detailed design, and construction of clean energy power plants. Moreover, there is 

very limited information on the needed quality and duration of resources, especially 

geothermal, mini-hydroelectricity, and mini-hydroelectricity, and wind. Clients are 

unaware of the product standards, available technology options and efficient 

alternative production methods. 

4.1.3.3. Economic and financial 

Clean energy projects generally need massive capital investment invested. 

Typical financing instruments available in the country market are not well suited to 
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developing clean energy projects, which require low cost and long-term debt. The 

Tanzanian banking sector and investors have limited experience with financing 

clean energy projects. 

 

4.2. Investment in non-renewable energy  

The targeted population were also asked to recommend on the development of 

natural gas in Tanzania. The results from our finding indicate that 42 respondents 

(93.3 %) of our sample accept that natural gas development is very important to the 

country because the development of natural gas will bring great benefits in Tanzania 

and its people like low-cost and cheaper electricity, growth and industrial increase, 

environmental conservation, employment opportunities creation, clean water and 

provision of industrial energy.  

Furthermore, our results indicate that 38 respondents (84.4 %) of our sample 

suggest an energy strategy of more investment on natural gas or equal balance 

between natural gas and renewable energy, the respondents believe that more 

investment on natural gas or equal balance strategy between natural gas and 

renewable energy will bring a considerable drop in emissions, lower carbon 

footprint, while serving as critical counterpart to intermittent renewable energy and 

this will also enabling future hydrogen economy 

Moreover, the targeted respondents were also asked to assess on non-renewable 

energy sources in Tanzania. 35 respondents (77.8%) believe that the ongoing 

discovery and exploration of natural gas is Tanzania has a promising future although 

the current supply of natural gas does not meet the increasing demand of natural gas 

users within the country. 
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Figure 4. Government initiative towards renewable energy sources investments 

 
Source: Authors’ own elaboration. 

 

 

5. Conclusion and recommendations 

 

Tanzania is one of the countries with the fastest growing economy in sub-

Saharan Africa, and therefore, the need for affordable, clean, and sustainable energy 

to meet her ever-growing demands is pressing (Kichonge 2018). At present, 

Tanzania has attained a middle-income status, leading to a high demand for 

electricity in the country to support economic and social activities. According to 

IEA (2019,) Tanzania’s economy could be seven times larger in 2040 than today. 

There has been a positive incentive in the implementation of renewable energy 

in the country. Through the Ministry of Energy, Tanzania’s government, in 

collaboration with developing partners and the private sector, has all potential to 

invest in renewable energy systems and innovation through Public-Private 

Partnership (PPP).  

Tanzania has a potential renewable energy investment in various energy sources 

including wind energy, solar energy, hydro power energy, bio-energy and 

geothermal energy. The country has various potential areas for massive investment 

in wind energy throughout the country. To date, four private companies have 
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expressed an interest in investing in wind energy, considering construction of farms 

in the 50-100 MW range.26 The potential for grid-connected solar PV is estimated to 

amount 800 MW. To date a number of private companies have expressed interest in 

developing 50-100 MW solar plants. 

The Tanzania potential in hydropower is also promising as 16 hydropower 

projects with a combined capacity of 3,000 MW to be finalized by 2031. The 

potential for modern biomass uses in Tanzania is very high considering that the raw 

materials available is abundant and includes sisal (0.2 MTPY), rice husk (0.2 

MTPY), sugar bagasse (1.5 MTPY), coffee husk (0.1 MTPY), forest residue (1.1 

MTPY) and municipal solid waste (4.7 MTPY).27 Furthermore, the total potential 

geothermal power in 50 identified sites is 650 MW of electricity. 

Our study collected data from 45 businesses/organizations which operates in 

energy sector within the United Republic of Tanzania, the purpose was to find out 

the stakeholder’s response toward investment in energy sector. We used purposive 

sampling to select a sample of 45 businesses/organizations and asked them to fill in 

the short questionnaire. Based on available reports and the answers on the survey, 

investments in gas as non-renewable source of Energy cannot be forgotten in the 

Tanzanian context. 

Tanzania can become a regional energy and technology hub in the East African 

Regional Bloc due to its political and economic stability. Our study recommends 

further studies in renewable energy to compare the practices of Tanzania with other 

countries especially those within sub Saharan African. 
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Appendix 1. Study questionnaire 

 

Dear respondent, The Institute of Finance Management (IFM) is conducting a 

research on the Feasibility and Potential of Renewable Energy Investment: The 

Tanzanian Context. As a key stakeholder in energy sector, kindly help us to fill in 

the questionnaire.  

 

Thank you in advance! Follow this link to fill in the questionnaire. 

 

1. Full Name:………………………………………………………… (Optional) 

2. Gender (Optional) 

a) Male 

b) Female 

3. Designation: ………………………………………………………… (Optional) 

4. Your email address: …………………………………………………….. 

(Optional) 

5. Name of organization/business: ……………………………………… (Optional) 

6. What is your function in this organization? And if independent, how do you 

classify your work? 

a. Consultant 

b. Researcher 

c. Other (Please specify) 

7. Does renewable energy generate affordable power? 

a. Yes 

b. No 

8. Please rate the following renewable energy sources based on a need of huge and 

massive investment in Tanzania context? (Use the following scale: 01: agree 

very strongly; 02: agree strongly; 03: agree; 04: fairly agree; 05: slightly agree; 

06: strongly disagree) 
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9.  

 01 02 03 04 05 06 

Wind energy       

Geothermal 

energy 
      

Hydropower       

Bio-energy        

Solar energy       

 

10. Does Tanzania government put an initiative towards renewable energy source 

investment? 

a. Yes 

b. No 

11. If the answer on question 9 is YES, please specify……………………….. 

12. What are the main barriers to the development of renewable energy sources in 

Tanzania? (Use the following scale: 01: agree very strongly; 02: agree strongly; 

03: agree; 04: fairly agree; 05: slightly agree; 06: strongly disagree) 

13.  

 01 02 03 04 05 06 

Institutional, 

regulatory and 

legal 

 

      

Knowledge and 

capacity 
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14. Do you have any comment or suggestion to address the challenge mentioned on 

question 11 above (Please specify) …………………………………………. 

15. What do you think will be the developments of the use of natural gas? (Please 

specify)…………………………. 

16. What is your suggestion on the best investment balance between natural gas and 

renewable energy?  

a. More investment on natural gas strategy 

b. Equal balance between natural gas and renewable energy strategy 

c. Less investment on natural gas strategy 

17. What is your assessment on non-renewable energy sources in Tanzania context? 

 (Please specify)…………………………. 

 

 

THANK YOU FOR YOUR PARTICIPATION 

A copy of your responses will be emailed to the address you provided 

 

 

ACRONYMS AND ABBREVIATIONS 

 

CSP Concentrated Solar Power 

Gwh Gigawatt hour 

IEA International Energy Agency 

KV Kilovolt 

kVA Kilovolt-ampere 

kWh Kilowatt hour 

KTOE Kilo tons of oil equivalent 

MEM Ministry Energy and Minerals 

MET Ministry of Energy Tanzania 

MT Million tons  

Mo Month 

MTOE Million tons of oil equivalent 

MTPY Millions tons per year 

MW Megawatt  

MWh Megawatt hour 

NBS National Bureau of Statistics 

RE Renewable energy 

REA Rural Energy Agency 

TANESCO Tanzania Electric Supply Company 

TZS Tanzania Shilling 

UNDP United Nations Development Program 
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Aim: The purpose of this article is to evaluate if cryptocurrencies that have robust technology and 

anonymous features can be the money of the future. In this study, the transition phases of paper money, 

which started to be used at the beginning of the 17th century, to bank money, then banknotes and fiat 

money are examined. It is pointed out that the fiat money system has developed within the conditions of 

humanity’s search for democracy and freedom. Fiat money can only be successful in democratic systems 

where institutions operate freely, and therefore it is an instrument of democracy. Authoritarian 

tendencies, which have started in the world since the 21st century due to nationalism, migration, and 

climate change, are an important factor in the widespread use of cryptocurrencies however. It has been 

concluded that the spread of cryptocurrencies is directly dependent on the democratic practices of 

countries and if authoritarianism rises, the use of cryptocurrencies will inevitably grow. 

 

Keywords: cryptocurrencies, democracy monetary policy. 

JEL: E50, D02 

 

1. Introduction  

 

On October 31, 2008, the article titled “Bitcoin: A Peer-to-Peer Electronic Cash 

System” (Nakamoto 2008) on a website at metzdowd.com presented the 

cryptocurrency that is called Bitcoin. Nobody had predicted then that it would have 

such a significant impact on our lives. Bitcoin was a virtual currency; it could be 

shopped, speculated, and stored value with. It essentially had all the elements that a 

coin should have and was encrypted with highly reliable blockchain technology, 

http://dx.doi.org/10.29015/cerem.939
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allowing safe transactions but hiding the user’s identity. Bitcoin and similar 

cryptocurrencies could be spent and received by anyone, anywhere, at any time 

throughout the world, and without the need for a bank or a government. The 

cryptocurrency was not only anonymous but also completely transparent and 

trackable. It was the most revolutionary aspect of cryptocurrencies. The technology 

that had backed it was a decentralized ledger (bookkeeping) system that combines 

cryptography, the internet, and ample data storage. Moreover, it was also very reliable. 

It was pretty different from today’s monetary system.  

In the beginning, people were hesitant about this type of money; they considered 

it an absurdity of the virtual world, and the transaction volume was relatively low. 

Previously, more money launderers and those who transacted illegally used the 

currency. However, increasingly investors began to trust this system, and the use of 

Bitcoin started to increase. While the value of one Bitcoin was $0.08 in 2010, its price 

peaked at over $50,000 in 2021, reaching over 70 million account holders (“wallet 

users”). Moreover, there were thousands of Bitcoin-like cryptocurrencies on the 

market. From the second decade of the 21st century onwards, there had been an ever-

increasing intensity of debate. The cryptocurrencies are now starting to threaten the 

existing monetary system. Although having a very volatile price for now, with e.g. the 

price of Bitcoin falling below $30,000 in 2021 and thousands of altcoins preventing 

from using them as a kind of money, it will undoubtedly stabilize in the future, and 

market dynamics will significantly reduce the number of sizeable cryptocurrencies. 

 

 

2. Monetary systems and democracy 

 

Would cryptocurrencies be the money of the future? The question began to be 

discussed all over the world. Undoubtedly, this transformation would not be easy. 

Many countries have already worked to take control of the system. But under what 

conditions could this money, which was not dependent on authority in its original 

form, flourish? Indeed, the new coin will not replace paper money easily since no 

country could voluntarily relinquish control of its currency and cast aside the 

privileges of printing money. Besides, cryptocurrencies facilitate capital flight from 
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countries and make it difficult for governments to combat illegal activities.  

Moreover, cryptocurrencies also have additional significant flaws. The most 

important of these is that it needs excessive electricity and releases excessive carbon 

dioxide into the environment (Zade et al. 2019). This situation is an essential threat to 

the world, where environmental issues are becoming increasingly problematic 

(Malfuzi et al. 2020). The presence of more than 6000 cryptocurrencies in the market 

seriously increases this the size of the problem. But cryptocurrencies show us for the 

first time in history that we can guarantee that each individual has a voice and that 

voice is not impersonated (Zerlan 2014). However, in some instances, their use 

pressurizes some ethical principles and the rule of law, such as safeguarding 

fundamental rights like the right to privacy and the proper functioning of checks and 

balances, including effective judicial review. (Goossens 2021). Therefore, it is 

challenging to predict the future of cryptocurrencies, which have legal, technical, 

energy and financial dimensions. However, cryptocurrencys’ democracy and freedom 

dimensions are perhaps the most important.  

In the book Narrow Corridor, written by Daron Acemoğlu and James Robinson 

(Acemoğlu et al. 2019), the importance of establishing a balance of power between 

the state and the norms of society to develop economies is argued for. The authors use 

the concept of Leviathan, designed by Thomas Hobbes (1588-1679). They claimed 

that communities need a state (Leviathan) to avoid an anarchic structure. However, if 

the institutional arrangements in the country do not balance the state’s power within 

the society, oppressive and totalitarian administrations will emerge. Based on 

historical examples, the authors demonstrate the importance of balancing state 

pressure with an anarchic structure called a narrow corridor for economic 

development. Undoubtedly, the history of money and banking is remarkable in this 

context.  

The current radical change in money, which effectively started with Bitcoin, is the 

second significant historical event in the last 400 years. The first of these is related to 

the transition of the European economy from metal money to paper money in the early 

17th century. With this revolutionary transition, first “bank money” was created, then 

banknotes, and finally fiat money used today. During this process that lasted for 

hundreds of years, while the basic functions of money were developing, the trust in 
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money was lost many times, crises emerged, and the system has reached the present 

day by renewing itself each time. At the same time, historical developments show us 

that the formation of paper money is an extended dynamic process and strongly related 

to democratic development (Quinn, Roberds 2014). 

In medieval Europe, metal coins were made with gold and silver, and the value of 

money varied depending on the gold and silver in it. However, due to the distrust of 

these coins, conflicts could arise between the parties while bartering in commercial 

centers. For example, in its coin regulation of 1606, the Dutch Republic officially 

recognized 25 gold and 14 silver coins as money, although hundreds of different coins 

were on the market (Van Dillen 1934). Each of these coins wore out over time, or 

some shrewd trader tried to profit from the gold and silver scraps by eroding the gold 

coin. As the famous English economist Thomas Gresham said: “Bad money drives 

out good money”. People kept the good money to themselves and released the worn-

out ones. There was complete turmoil over money. When the bad, clipped, and worn-

out currencies circulated excessively in the market, this depreciated the value of the 

country’s main currencies and created inflation in the country. To solve this problem 

and facilitate transactions, merchants developed clearing systems based on 

intermediaries such as bankers and money changers. The first important step came 

from the Amsterdam Bank in the Netherlands at the beginning of the 17th century. 

The bank created the “bank money”. It was, in a sense, similar to Bitcoin. A powerful 

bank backed by the state guaranteed full conversion and the money could be used in 

commerce like gold coins. Since it is not easy to attribute a great value to a piece of 

paper, it was natural that Amsterdam merchants first kept aloof from money recorded 

in bank books, similar to the skepticism about virtual currencies today. The Bank of 

Amsterdam solved this problem quickly with the trust it gave to society and became 

the first institution in history to issue fiduciary money. Undoubtedly, in addition to the 

liberal economy implemented in the Dutch Republic in this period, the system, which 

was quite democratic for its time, had a significant influence. The Bank of Amsterdam 

determined the actual metal values of the foreign and local currencies it collected and 

examined. After deducting a small management fee from that value, it was recorded 

with a nominal (written on) value in the customer’s account. This money was not a 

coin, and it was called “bank money”. Since it would always be traded at its value, it 
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did not depreciate like metal coins whose value decreases as they wear out (Van Dillen 

1934). 

From the 17th century onwards, trade and wealth boosted in Western Europe, and 

the number of wealthy people also increased. This time there was a widespread 

demand in society to protect wealth. Events such as King Charles I of England 

confiscating people’s coins in the mint in 1640 increased this need even more. The 

problem of kings extorting money from the rich had been going on for hundreds of 

years (Jongchul 2011). In the Middle Ages, the kingdoms in Europe did not hesitate 

to confiscate the money and property of the nobles and lords when they needed money 

or for hostile reasons. During the Crusades, the Templar Knights, who established a 

supranational organization, became an institution that money holders trusted. The 

lords and nobles handed over their wealth to the iron hands of Templars (Butler et al. 

2006). This way, they ensured that their inheritance was passed on to their children. 

Goldsmith bankers, who emerged at the end of the 17th century in London, gained 

great confidence in collecting the people’s deposits, and the banknotes they issued 

began to be used as money. 

The story of how the goldsmiths gained such trust in the society in the land of 

despotic kings is quite interesting. The service provided by the goldsmiths, starting 

from the Republican period founded by Cromwell, is no longer limited to physical 

protection only. While the depositors were guaranteed that their money would be 

repaid on demand, they preferred to keep money safe by lending it to third parties. It 

was not the first time in history that loans were used for protection purposes in this 

way. It is known that, in the mid-seventeenth century, bankers in Seville lent most of 

their deposits to private entrepreneurs and commerce to escape an attempt to seize the 

gold kept in the vaults of King Charles V of Spain. Now the goldsmith bankers were 

more innovative, and instead of putting their money in their safes, they set up a system 

of transferable notes. This method has been very successful in combining the interests 

of any third party. By creating simultaneous property rights (interests) for borrowers 

and depositors, they wanted the Crown to know that there would be tremendous 

opposition if it dared to do so. Thus, they reduced the possibility of them being 

confiscated with their funds. It was a typical confidence-building plan that the 

goldsmiths pursued. The project had two key features: “permanent indebtedness” and 
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“transferability of the depositor’s right” (Goodman 2009). 

Democracy flourished in England after the Magnificant Revolution. The newly 

established Bank of England’s most significant strength functioned as a “means of 

commitment” over Crown obligations and guaranteed the government to pay its debts 

reliably. In addition, while creating transparent regulations for all financial 

transactions, its banknotes were readily accepted throughout the country with the 

confidence it began in the market. In 1844, the gold system was adopted in Britain. 

The Bank of England took the monopoly of issuing banknotes on behalf of England 

to establish a ratio between its gold reserves and the banknotes it could issue. As a 

result, while the Bank of England, as a leading institution of the increasingly 

institutionalized British democracy, provided the capital and reputation that enabled 

England to become the great world power of the next century, the paper money system 

based on the gold system began to be used safely in Europe. 

However, this process has not always been managed well. Following the 

Mississippi and South Sea Bubbles, which emerged in France and England in 1720, 

it caused many scandals in the USA, which was considered to be the homeland of 

paper money. It is known that US President Thomas Jefferson said, “I believe that 

banking institutions are more dangerous to our liberties than standing armies...” 

(Lenzer 2011). This process was also excruciating in the USA, and crises and 

problems continued until the Federal Reserve was established in 1913. As the gold 

system, which was generally accepted at the end of the 19th century, started to shake 

from the 1930s onwards, the Bretton Woods system, which was established in 1944, 

continued until 1973. Finally, so-called Fiat Money was introduced in 1973. 

Fiat money is a currency without an underlying value. Instead, the government 

derives its value and the trust people place in its value. In other words, it is a form of 

currency that only holds value because of government enforcement. Therefore, the 

value of money can only be stable with good management. For this reason, it should 

not be overlooked that paper money is a “tool of democracy”. The researches show 

that the stability provided by the Bank of England in the 19th century and the FED in 

the 20th century, powered by democracy, played an essential role in the evolution of 

paper money into fiat money. From the 19th century to the end of the 20th century, 

the improvement observed in the income distribution all over the world provided the 
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establishment of social balances. The balance between the power of the state and the 

anarchic structure eased the development of fiat money (Burgess 1952). 

Managing fiat money is a highly technical task, but more than that, it is a delicate 

task. The hardest part is protecting against “crises”. It means making money more 

scarce and expensive when crisis psychology arises. While these operations require 

courage and expertise, they need independent central banks to run independently of 

their populist or self-interested politicians. Such an administration can only be 

successful in well-functioning democracies. In authoritarian and populist countries 

such as Turkey and Argentina, giving importance to loyalty rather than expertise does 

not back the fiat money system to succeed. 

However, since the 21st century, problems such as globalization, technological 

revolution, income distribution disorder, migrations, nationalism, and climate have 

started to confront us with new realities. Now the orientation in the world has begun 

to unchain the Leviathan (state). Powered by the chaotic environment and developing 

technology, many states have started to turn towards authoritarianism. Fueled by anti-

immigrant policies, the far-right has begun to gain strength even in Western societies. 

In addition, with the developing electronic technology, countries started to monitor 

their citizens with cameras, face recognition, and citizenship numbers. They began to 

disrupt the relations between society and the state. China, an autocratic country, is an 

enormous economic power globally, affecting all countries, especially the USA, and 

leading to the emergence of leaders like Donald Trump who aim to ignore democracy. 

Many thinkers like Yuval Noah Harari (2019) warn of the possibility of moving away 

from democracy in the future world. It would be pretty natural for people to seek 

alternatives to protect their wealth in such a world by considering the increasing 

monitoring power of the state as a threat. Undoubtedly, black money owners, global 

criminal organizations, and weapon dealers, who are getting more powerful with the 

deterioration of income distribution globally, are among them. Beyond these, the 

USA’s irrational use of the USD as a weapon and prohibiting states such as Iran and 

North Korea from using the Swift system increases support for digital currencies 

(Reuters 2021). 
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3. Conclusion 

 

As a result, in today’s increasingly complex world, the liberal dimension of 

cryptocurrencies gains importance beyond its other features. Although 

cryptocurrencies cause significant environmental, ethical, and legal problems, the use 

of distributed technology and algorithms can raise trust and legitimacy concerning the 

functioning of public institutions. At the same time, blockchain could also help 

generate trust and legitimacy regarding the composition of democratic institutions. It 

provides secure political campaigns and voting procedures that prerequisite 

sustainable democracies (Goossens 2021). Their ability to hide individuals’ identity 

and wealth and escape the control of authoritarian states in their monetary transactions 

will become increasingly important in a world where nationalism is strengthened by 

migration and climate crises. We are probably at the beginning of the journey of crypto 

money. The destination of this journey will largely depend on the degree of the 

democratic practices of the states. History whispers that as the world’s countries move 

away from democratization, cryptocurrencies will become widespread no matter what 

governments do to restrict their emergence. 
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