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Foreword 
   

Remember the Stern Review? 

The Stern Review, commissioned and published by the British government in 

2006, estimated that annual investments of 1% of global GDP would be required 

to avoid the worst effects of climate change. In 2008, Nicholas Stern informally 

revised that number to 2%.  

This number, it seems, is too high for governments, for no action has been taken 

since. Not on national levels, and on the international level governments are 

unable to move beyond agreeing to agree to further “talks” or “discussions” at 

some point in the future, preferably when current governments are long gone. 

 For whatever reason, people in decision making positions tend to 

associated “avoiding climate change” and its technical synonym, 

“renewable energy”, with cost. High cost. Which would suggest that 

the alternative to renewable energy – the current fossil-based energy 

infrastructure – is available for free, or at least very cheap.  

However, the current fossil energy infrastructure is not for free. And it’s 

not cheap, either. In 1995, global expenditure for energy consumption 

amounted to 0.86% of the World GDP. In 2013, that figure stood at 

1.43% - an increase of 0.57% of World GDP. That’s equivalent to U$ 2’778 billion.   

Due to the lack of a viable alternative - a renewable energy infrastructure – we 

are completely dependent on the volatility of the commodity market. The 

commodity market is driven by demand and supply. Demand is rising, while the 

long-term of supply is under constraint. Speculation and expectations are 

adding to volatility and rising prices. 

New technologies need up-front investment in order to mature and to gain 

competitiveness in the market. Research shows that it would take somewhat 

over 20 years of a strict renewable–based policy to lower energy expenditure 

back to the level of 1995. Had governments around the globe induced 

reasonable energy roadmaps in the 1990s, we would be spending U£ 2’778 billon 

less on energy today. 

If we follow the business-a-usual approach – and current policies suggest we are 

– increasing demand and geological limitations will drive the money spent on 

energy to 1.9% of World GDP in 2020, and top 2% thereafter. By contrast, this 

percentage would drop back below current levels by 2030 if we were to 

introduce a renewable energy “Marshall Plan” now.  

Stern was wrong. Keeping the outdated fossil infrastructure alive is what is costing 

us 1% of World GDP annually. And that is before we even start talking about the 

cost of the physical impacts of climate change. 

It’s the MONEY, stupid. 

In 2013, the share of 

World GDP spent on 

energy is 0.57% higher 

than in 1995.  

That’s U$ 2’778 billion. 

http://www.solavis.ch
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1. 2’778 billion too much: key findings 
 

1.1. Executive summary 

 

Perceptions stick. While “renewable energy” technology is too often 

associated with cost, the opportunity cost is not considered. The opportunity 

cost, in this case, is the energy infrastructure we currently have: a system based 

on burning fossil resources (oil, gas, coal). And we tend to accept the cost of 

this system as a God-given entity. 

This report presents the research of a close examination of past, current and 

expected future costs of energy on a global scale under two different, but 

equally realistic scenarios: a business-as-usual scenario under which policies 

continue as they are, and a “Marshall“ scenario (derived from the “Marshall 

Plan” under which Europe’s economy was re-built after WW II in record time 

and much more successfully that anyone had anticipated).  

All data and prices up to 2013 is based on World Bank, IMF and BP data. 

Forecasts are based on BP & IEA Energy Outlooks, and technology adaption 

rates that define future cost of energy systems under a business-as-usual 

approach and a policy-induced high investment and approach. Key findings 

include: 

 The lack of a meaningful alternative to the fossil energy system gives 

fossil energy carriers a monopoly situation. 

 Renewable energy is fast becoming cost competitive, and in some 

cases (wind power), is already cheaper than fossil alternatives. 

 Renewable energy cost of other technologies, including storage, 

could be reduced drastically with economics of scale (investment-

induced mass production and application) 

 At the same time, fossil energy carriers have to be extracted from more 

challenging locations (tar sands, ultra-deep sea, fracking, arctic 

drilling, etc.), i.e. costs of fossil fuels are rising. 

 This lack of alternatives to the fossil energy system led to increased 

global energy expenditure from 0.86% of World GDP in 1995 to 1.43% in 

2013 due to higher fossil energy costs. 

 Had we initiated an energy infrastructure transition in the 1995, we 

would have an alternative by now. The opportunity cost of not having 

made those investments (i.e. additional cost of the fossil infrastructure 

incurred since 1995), 0.57% of World GDP, is equivalent to U$ 2’778 

billion. In 2013 alone.  

 Not investing in large-scale renewable energy development and 

infrastructure NOW will cost us and additional U$ 500 billion in 2020, in 

excess of U$ 2’500 billion by 2025, and more thereafter. Every single 

year.  

These numbers do not include current hidden subsidies for the fossil energy 

infrastructure (estimated at U$ 550 billion in 2013), state guarantees and 

subsidies for nuclear infrastructure, and potential damage to physical 

assets and agriculture due to climate change.  

Unfortunately, the free market hardly ever bases its decisions on 

considerations beyond the next quarterly numbers.   
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1.2. Past & present 

 

Global energy expenditure 

Global expenditure for energy has risen from U$ 1667 billion in 1995 to 6946 

billion in 2013, an increase of 417%. Global energy usage – measured in total 

consumption in million tons of oil equivalents, rose from 6161 mtoe to 11762 

mtoe in the same time window (190%). Global expenditure for energy usage 

rose at a much faster proportion than total energy usage, indicating the 

major problem of the current energy infrastructure depending on fossil 

energy sources. 

 

Global energy costs in the context 

When alternatives to the current energy infrastructure are evaluated, the 

focus often lies on the perceived higher cost of alternatives (due to up-front 

investment requirements), while the cost of the existing fossil-based system 

are deemed as natural. However, due to the lack of a valuable alternative, 

we completely depend on the market price of a finite commodity. When the 

source becomes scarce – or is perceived to become scarce in the future – 

due to increasing demand and/or strapped supply, prices rise. Simple 

demand-supply economics. Regardless of the reason for the sharp increase 

of the prices on the global energy markets since the early 2000s, energy cost 

as percentage of the global GDP increased from 0.86% in 2005 to 1.43% in 

2013. The difference – 0.57% of global GDP - is equivalent to U$ 2778 billion.  

And that is only the cost in 2013. 

Average end-user energy cost 

In Line with rising global energy prices, the average cost of end-user energy 

(the energy actually used by people and business) rose by more than 300% 

since 1995. Renewable energy technologies that have reached economics 

of scale through mass-production (in particular wind-generated electricity) 

are now significantly cheaper than the current average cost of end-user 

energy. Which means that the global cost incurred since the rise of fossil 

energy prices since 1995 could have been avoided through policies 

inducing large-scale renewable energy investment at an early point. In 

other words - nearly 3000 billion are not available for other purposes: 

education, sanitation, medication, agriculture, housing, infrastructure, R&D. 

Or adaption to climate change. Every year. Or, if you happen to be one of 

the 1%, for more superyachts. 
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1.3. Two different futures: business-as-usual & 

the Marshall scenario 

The aim of this report is to analyse present global energy costs in a 

comprehensive and understandable way, and to evaluate and compare 

future global energy costs assuming an alternative policy based on a 

renewable energy infrastructure. In order to evaluate and compare future 

energy costs, 2 potential future models have been analysed. All findings 

presented in this report are based on 2 scenarios:  

 A business-as-usual scenario (BAU) 

The BAU scenario is based on BP’s Energy Outlook scenario with 

additional input from the International Energy Agency’s (IEA) 

reference scenario. 

  

 The Marshall Scenario 

Based on an assumed concentrated effort to change the 

characteristics of the global energy supply into a renewable-energy 

based framework over the course of the next 15 years. Technology 

speaking, not an unrealistic scenario - all required technologies are at 

our disposal.  

Historical data used to calculate costs and trends up to 2013 have been 

derived from BP, the World Bank, and the IMF. THE BAU scenario uses data from 

BP’s energy outlook to 2030, while the Marshall scenario is based on SolaVis 

calculations, informed by numerous industry reports and forecasts. 

Future energy consumption is a function of World population, wealth 

(economic growth and equality), cost of energy, and technology (e.g. 

efficiency improvements lead to lower per-capita energy consumption). 

Assumptions made to calculate future fuel prices and energy costs for these 

report: 

 BAU scenario: 

Future predictions of energy consumption and the energy mix under 

the BAU scenario are based on BP’s Energy Outlook to 2030 (with 

consideration given to IEA scenarios). Forecast for price developments 

are extrapolated based on historical trends, exploration trends, and 

geological evidence. In order to convey realistic forecasts, reports 

from industry players, industry associations, international agencies as 

well as independent research has been taken into account. 

 

 Marshall Plan scenario 

Energy consumption for the Marshall Scenario is orientated on the BPs 

energy outlook adjusted for higher energy efficiency due the faster, 

policy-initiated efficiency technology improvements under this 

scenario. Cost for fossil fuels have been calculated based on the same 

assumption as the BAU scenario. Renewable energy costs have been 

calculated based on technology reports, adjusted for mass 

production and economics of scale, and higher competitiveness of 

renewable technologies as a consequence of phasing out high 

subsidies for fossil fuels (currently U$ 550 billion per year) 
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1.4. The future: energy consumption and mix  

Energy usage & consumption 

The BAU scenario primary energy consumption predictions are overtaken 1:1 

from BP’s “Energy Outlook to 2030”. According to BP, primary energy 

consumption is set to rise from 11,419 mtoe in 2013 to 13,439 mtoe in 2020 

and 14985 mtoe in 2030, equivalent to 17% rise by 2020 and 31% in 2030. 

Energy consumption for the Marshall scenario are orientated on the same 

predictions. However, a slight decrease of end-user energy consumption is 

expected in the future as a result of higher energy efficiency due to steeper 

learning curve as a consequence of higher investment in energy efficiency 

under the Marshall scenario. 

Note that final end-user energy usage is considerably lower under the Marshall 

scenario compared to the BAU scenario. This is due to the higher system 

effectiveness of electric devices as compared to energy conversion in 

turbines or combustion engines (the average efficiency grade of thermal 

power stations in the OECD countries in 2013 was 38%, i.e. only 38% of the 

energy contained in the fuel (primary energy) can be converted to energy 

available to the end user. Efficiency factors of combustion engines tend to 

be even lower than 38%). From this point of view – in the free market, 

participants make rational choices, in theory - the efficiency alone should 

be reason enough to initiate faster changes to the energy infrastructure. 

 

Energy mix 

Given the different investment scenarios, the energy mix under the two 

scenarios shows obvious and significant differences. Under the BAU scenario 

– i.e. the BP Energy Outlook - fossil fuels remain predominant, i.e. the global 

energy infrastructure remains based on fossil primary energy carriers. The 

biggest increase is expected to come from the consumption of natural gas, 

while oil consumption is expected to rise in line with past developments and 

trends. 

The Marshall scenario is based on significant investments and policies 

supporting the development of a global energy infrastructure based on 

renewable electricity generation.  The share of renewable energy used by 

end-users in 2013 is 9%, mostly from hydro power stations. Under the Marshall 

scenario, this percentage is expected to rise to 30% in 2020 (BAU: 10.5%) and 

75% in 2030 (BAU: 12%). Most of these renewable energy is expected to be 

generated initially from wind and concentrated solar, with advanced PV, 

wave and tidal generation kicking in after 2020, supported by development 

of decentralised small hydro applications.  

For more on technology expectations, please refer to Chapter 3 of this 

report.  
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1.5. Future world energy costs  

Absolute energy costs trends  

BAU 

In the BAU case, total global expenditure for energy rises in line with 

increasing energy demand. However, due to supply constraints and the 

necessity to apply sophisticated technology to extract remaining resources 

(tar sand, ultra-deep sea, arctic/antarctic drilling, fracking), per-unit energy 

cost will rise too. Total global expenditure for energy under the BAU approach 

rises from U$ 6’950 billion in 2013 to 11’300 billion in 2020 and U$ 16’200 billion 

in 2030. 

 

Marshall 

Under the Marshall scenario, global energy expenditure will be slightly higher 

through 2018 compared to the BAU scenario, due to high-upfront investment 

required to kick-start mass production and renewable electricity generation.  

However, investments and mass application are driving down the cost of 

renewable generated electricity thereafter.  Total global energy expenditure 

amounts to U$ 10’900 billion in 2020 (400 billion less then under BAU) and 10’820 

billion in 2030 (5’300 billon less than under BAU).  

Because operational costs of renewable energy is smaller than operating 

fossil-fuelled power stations and devices (renewable energy has zero fuel 

cost, i.e. much lower operational and maintenance cost), energy cost per 

end-user energy unit used drops significantly under the Marshall scenario. 

Once the initial higher investment to kick-start the energy system transition 

translates to large renewable electricity generation capacities coming on-

line, per-unit cost of renewable energy drops significantly. As a result, global 

energy spending is significantly lower in the Marshall case as compared to 

the BAU scenario after 2020, 

 

Forecast calculation basis 

Energy cost forecasts have been computed based on energy consumption 

as per BP’s Energy Outlook to 2030, multiplied by expected average global 

costs per energy source.  

Energy costs forecasts for the BAU case have been computed based on past 

trends, available resources compared to predicted demand, and the 

development of oil, gas and coal extraction technology and cost.  

Energy costs under the Marshall scenario are computed based on past learning 

(cost reduction) curves of renewable energy technologies adjusted for fast 

introduction of economics of scale (mass production & dissemination). On an 

interesting side note, fossil fuels will be lower priced in the future under the 

Marshall scenario than under the BAU scenario due to lower demand pressure. 

Further information on the basis of forecast calculation can be found in 

Chapter 3.1 (supply & demand) and Chapter 3.2 (energy extraction and 

harvesting technologies) of this report. 
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1.6. Global energy expenditure in relation 

 Global energy expenditure rose from 0.86% of World GDP to 1.46% in 

2013 due to increased demand and high prices of fossil fuels on the 

commodity markets 

 Until 2020, there is only marginal difference between the BAU and 

Marshall scenario 

 Under a business-as-usual approach, global expenditure for energy 

will rise to above 2% after 2020. 

 In the Marshal scenario,  global energy cost (as % of World GDP) starts 

to drop rapidly after 2020  

 By 2035, energy expenditure under the BAU scenario is more than 2%, 

energy expenditure would drop back below 1% in the Marshall case. 

 In absolute values, the Marshall Scenario approach is more than U$ 

5’000 billion cheaper than the BAU case - every year. 

 

BAU scenario 

 Both energy consumption and energy extraction cost for fossil fuels are 

continuously rising under the BAU scenario. If we are to continue on the current 

policy path (i.e. the BAU scenario), global energy expenditure as share of 

Global GDP continues to rise from the current level of 1.4% to above 2% after 

2020 due to higher consumption and increasing extraction cost of fossil 

energy carriers in challenging locations (arctic, deep-sea, tar sands, 

hydraulic fracking) 

Marshall Plan scenario 

Initial investments to kick-start the energy transformation are leading to 

slightly higher total global energy expenditure until 2018 (max 0.1% of World 

GDP compared to the BAU scenario). However, when the impacts of mass 

production and application of renewable energy harvesting technologies 

starts to kick in in meaningful scale by 2020, energy expenditure under the 

Marshall Scenario drops below the BAU approach. Total energy expenditure 

is reduced to below 1% of World GDP by 2030. 

The savings potential 

 The cost difference between to two scenarios is fairly equal until 2020 

(energy cost under the Marshall Scenario are 0.1% higher compared to BAU 

in 2018, but 0.05% lower by 2020. However, after 2020, when more and more 

renewable sources are coming on-line and the impact of mass production 

and economies of scale results in significant per-unit cost reductions, the cost 

gap between the two scenarios is rapidly opening up, reaching 0.45% of 

World GDP in 2025, 0.8% by 2030, and more than 1% after by 2035. In 2013, 

1% of World GDP would be equivalent to U$ 4’860 billion.  

 

In essence: taking a long-term vantage point on the global energy 

infrastructure clearly indicates that large-scale investment in renewable 

energy infrastructure is significantly cheaper than the continued financing of 

the current aging fossil-based system.  The cost difference is not marginal, it 

is significant. If we follow the current path, significant resources will be 

occupied by continued support and financing of an outdated and highly 

volatile system. The cost difference does not only represent lost capital, it also 

stands for capital that is not available for other purposes - health, education, 

sanitation, infrastructure, etc. 
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1.7. Energy-related CO2 emissions 

Business-as-usual emission development 

Thanks to improving energy efficiency, CO2 emissions generated per energy 

unit consumed by end-users continue to decrease. However, under the BAU 

scenario, CO2 intensity reduction is modest in comparison to what scientists 

say is required to avoid the worst impacts of climate change.  

In addition, the efficiency improvements are more than out-weighted by 

emissions generated from increasing energy consumption as a result of 

growing World population as well as economic growth. Under the BAU 

scenario, global energy-related emissions are set to increase by more than 

10% by 2020 from 2013 levels. 

The largest emissions sources remain the primary fossil energy carrier coal, oil 

and gas, with coal responsible for the largest share of emissions due to higher 

CO2 contents. 

 

Marshall scenario emissions 

Under the Marshall scenario, CO2 emissions start to decrease rapidly after 

2015. Due to large-scale dissemination of emission-free technologies that start 

to come online after 2015, annual energy-related CO2 emissions drop back 

to the level of the year 2000 by the early 2020s, and to 1990 levels by 2025. 

Due to the low CO2 emissions of renewable energy harvesting (some emissions 

are generated during production of devices and construction of infrastructure, 

but marginal operational emissions), the largest source of emissions under the 

Marshall scenario remain fossil sources. 

 

Positive impacts on climate change aversion 

In addition to the financial benefits of a rapid and large-scale transition of the 

current fossil system towards renewable infrastructure, the Marshal scenario 

has significantly reduced CO2 emissions as a side-effect. Calculating the 

impact of such reductions and their impact on atmospheric CO2 intensity - 

and eventually temperature changes - is beyond the scope of this report. It 

is, however, obvious that the climate would be benefiting from such large-scale 

GHG emission reductions. 
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2. Demand & supply 
 

Global energy consumption is a function of demand & supply. Both supply 

and demand are functions of a combination of factors. 

2.1. Growing demand 

Demand for energy is a function of a population, wealth, equality, and 

technology: 

 Population: the number of people using energy. The larger the 

World population, the higher total energy consumption 

 Wealth drives the amount of energy used by individual people. 

The higher the individual income/living standard, the more 

energy-consuming appliances are used (cars, fridges, TVs, 

heating, A/C, …). The higher the average living standard, the 

higher the global energy consumption. 

 Equality: rich people consume more energy than poor people 

that cannot afford energy consuming appliances and/or the 

energy to power those appliances. The lower the global 

income gap, the higher the global energy consumption 

 Technology: energy efficiency. The better the technology 

(energy efficiency) applied, the lower the energy consumed 

per individual, the lower the global energy consumption.  

Population 

The World’s population is expected to grow further. According to the 

most realistic scenario estimations by the UN, World population will 

increase from 7.2 bilion in 2013 to 9.05 billion in 2040, an increase of 

25.7% over 2013. However, if the world population growth rate does not 

slow down compared to the trends of the past 20 years, population 

would increase to 9.86 billion in 2040, representing an increase of 36.9% 

over 2013.  

Global energy consumption is rising in line with the global population. 

GDP & equality 

Most predictions for future GDP growth assume an average annual 

global GDP growth rate of between 2% (in low-growth scenarios) and 4% (high 

growth scenarios). For the purpose of this report, a medium average growth 

rate of 3% has been assumed. 

Demand for energy 

According the IEA “reference case” (business-as-usual), energy 

consumption is set to increase from 13’800 millions of tons of oil 

equivalents (mtoe) in 2013 to 20’670 mteo in 2040 – an increase of 49%. 

According to the BP Energy Outlook, global energy consumption is 

expected to rise by 49% over the same time. For the purpose of this 

report, the BP forecast is serving as the business-as-usual scenario. 
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2.2. Fossil energy supply 

Fossil fuels are the product of biomass waste, converted in millions of years of 

pressure underground to coal, oil, or gas. Fossil energy stocks are therefore not 

indefinite. SO far everybody agrees. However, there are controversial views on 

how much oil and gas (in particular) are actually available, hidden or known, 

in the mantle of the earth – and how much of what is there we are actually 

able to extract to use as energy. However, some facts are not disputed by 

anyone: 

 Discoveries of new oil resources have declined sharply since the 1980s 

– what we are discovering newly every year is significantly less than 

what we are using each year. 

 The easily available resources (close to the surface, not in remote 

areas) are being exhausted – which is why we increasingly are drilling 

in less convenient places, such as deep under the ocean floors, in the 

arctic, are cooking tar sands deep underground in Canada and want 

to frack the earth crust underneath our feet. Extracting fuels from such 

places is highly complex, time consuming, and – expensive. 

 According to the IEA World Energy Outlook, we have to find six time 

the equivalent of Saudi Arabia’s current oil output (currently the 

World’s largest oil producer by a significant margin) in order to satisfy 

growing demand by 2030. These resources – six times Saudi Arabia’s 

current output - have yet to be found. 

Under a business-as-usual scenario with increasing demand pressure, coupled 

with more complex and expensive extraction of resources leads to constantly 

increasing fossil fuel costs in to the future. 

Peak oil 

Even if fossil fuels are not indefinite, there will be no sudden end to supply. 

However, a slow decline in global oil production after a high point is 

reached is expected. This high point is referred to as “peak oil”. That 

“peak oil” will happen, is not disputed. However, it is highly disputed WHEN 

peak oil will happen, with estimated ranging from very soon (2015) to after 

2030. Peak oil predictions depend to a considerable degree on the 

related interest of the predicting organisation – governmental 

organisations are subject to political and corporate lobbying and 

influence, energy corporations would see their share value under threat 

if peak oil was to happen soon, and independent research organisations 

try to raise the alarm with potentially over-stated risks. Given that 

background, it is probably fair to assume that “peak oil” will happen 

somewhere in the middle of these various predictions – which would be 

somewhere between 2018 and 2022. These estimation are somewhat moved 

into the future by fracking. 

Fracking 

So the US will produce more oil than Saudi Arabia by 2020 – at least according 

the news reports that started to surface a few years ago. Fracking is a drilling 

technique that involves injecting a mixture of sand, water and chemicals into 

rock deep underneath the earth surface to frack the rock and so harvest the 

hydrocarbons (oil) contained in the rock. The technique is not new as the news 

reports suggests – it was first applied in 1949. However, technological 

advancements and the high price of oil on the international market seemed to 

make fracking a viable option to access seemingly indefinite oil resources – 

leading to some peoples believing that the US – and the Worlds – oil problem is 

magically solved. However, a closer look suggest that the fracking is not really 

the expected bonanza: 
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 Evidence shows that the yield from fracking wells drops at a high pace. 

After only two years, the production of a well drops to  30% of its initial 

output – and that is on wells drilled in so-called “sweet spots”, i.e. 

locations with high oil contents in the rock formations. 

 Shell has recently (and very quietly) written off U$ 2 billion invested in 

fracking projects in the US – the starkest possible indication that 

fracking is economically not as viable as expected. 

 In addition to the overestimated exploration potential, fracking is 

associated with high environmental risks, including contamination of 

ground water, depletion of fresh water, the migration of gases and 

hydraulic fracturing chemicals to the surface, surface contamination 

from spills and flow-back, and the health effects of these. 

In short: due to the fast decline in output, the potential of fracking seems 

overestimated, costs have been underestimated (maintaining stable output 

requires constant drilling of new wells, significantly increasing cost), and 

therefore does not really have the potential do alter the energy equitation on 

a global scale in the long term. As an insider put it – “The shale gale (fracking) 

is not the rejuvenation of the oil industry. It is a retirement party”. 

Fossil energy cost developments 

Market prices for fossil fuels, driven mainly by the oil price, rose by more than 

300% over the past 25 years. Past price developments also show that market 

prices for both natural gas and coal rise and fall in tandem with the oil price, 

despite lower supply constraints and no expected shortages. Cost of fossil 

fuels (the spot price for fossil fuels on the international markets) is driven by 

a set of key factors: 

 Demand & supply 

 Geo-strategic events and developments in oil-rich countries and 

regions 

 Commodity speculation 

 Expectations and perceptions in the markets 

 Given the decreasing availability of easily accessible and extractable 

resources, the increasing cost of extraction, growing global demand, 

combined with increasing commodity trading on financial markets, it seems 

clear that international market price of fossil fuels is bound to increase. With 

increasing pressure on supply over time, cost developments are likely to see 

even sharper increase in the mid-term after 2020. Price forecasts for fossil 

fuels used in this report are based on currently known resources and the 

state of technology.  

With rising future oil costs, demand for natural gas and coal will increase, 

leading to a continuation of the correlation of market prices for oil, gas and 

coal. It is also interesting to note that under a Marshal scenario as described 

in this report market prices for fossil fuels would start to fall after 2030 due to 

lower demand pressure, and would be considerable lower than under the 

BAU (business-as-usual) scenario by 2040. 

Under this assumption, the oil price is increasing to U$ 275 per barrel by 2040, 

an increase of 240% against 2013 prices; compared to peak prices in 2009 

the increase is 50%. In the same time stretch before 2013 (27 years, 1986-2013), 

the oil price increased by more than 300%, i.e. the assumptions made for this 

report are moderately conservative.  
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3. Renewable Energy Technology  
 

Renewable energy technologies have come of age over the past decade, 

with impressive growth rates in installed capacity combined with drastic drops 

in cost: electricity generated from wind energy, the most commercialised 

renewable energy technology today, is now competitive with the cheapest 

fossil electricity from thermal power generation fuelled by coal or gas. 

However, there’s a bottleneck to with-spread application of renewable energy 

that has not yet been solved to a satisfying degree: electricity storage. 

3.1. Columbus’ egg: electricity storage 

Fossil fuels have one big advantage: they can be transported and stored, and 

converted to electricity, heat, or power to drive cars whenever we need it. 

Renewable energy technologies with the potential of mass application convert 

natural power – the sun, wind, waves – directly into electricity. Electricity cannot 

be stored and therefore has to be used when it is generated.  

While wind and wave strength on the oceans are fairly constant, the wind still 

does not always blow, and when we need electricity to light our apartments 

and to cook, the sun does not shine. .  

There are therefore two potential solutions to this problem: have (fossil-fired) 

back-up capacity for when the wind does not blow and the sun doesn’t shine 

(expensive), or advance storage technology. Despite significant advances in 

battery technology, the capacity of batteries is still dismal as every smart-

phone users knows, even more so in relation to global energy consumption. 

Potential ways to store renewable energy include  

 Thermal storage: solar thermal power plants that use solar-produced 

heat to drive a conventional steam turbine can store heat to provide 

constant 24h output, but when the sun doesn’t shine for longer periods, 

this will not work.  

 Kinetic storage: applied in mountainous areas, whereby cheap surplus 

bandwidth energy is used to pump water to higher grounds, with the 

process reversed during peak hours. However, pump storage can only 

be applied in adequate areas, is expensive, and not very efficient (30% 

of the energy is lost)  

 Batteries: unfortunately, battery technology is far from being able to 

store utility-scale volumes of electricity, and therefore does not present 

a viable option. 

 Chemical conversion: surplus electricity can be used to convert 

certain materials in a chemical process, and then reverse the process 

to re-extract the energy when it is required (peak hours). The most 

common compounds are water (H2O) or natural gas, transferred to 

hydrogen (H2) through electrolysis, and then re-converted to electricity 

and/or heat in a fuel cell. Fuel cells can reach significantly higher 

efficiency grades than fossil-fuelled internal combustion engine and 

turbines. However, such systems require additional equipment 

(electrolysis gear, high-pressure storage tanks, and the fuel cell stack). 

While the hydrogen/fuel cell combination is widely applied for special 

purposes (e.g. in space), the technology remains too expensive in the 

absence of large-scale R&D efforts and industrial mass production at 

this point in time. 

If we are to build a renewable energy infrastructure, the problem of storage 

needs to be solved. Hydrogen storage in combination with fuel cells seems to 

be the most viable option at current development of technology. However, 

concentrated R&D programs can accelerate development and mass 

application to a great extent. 



 

 

 

I   Table of Contents   I   Key Findings   I   Supply & Demand   I   Renewable Technology   I Remarks   I 

Page | 20 

3.2. Core renewable technologies 

Hydropower 

Technology developments 

Hydropower is at the moment the largest source of renewable generated 

electricity, currently delivering 6.5% of global end-user energy. 

Challenges 

Large scale river damming is associated with adverse impact on flora and 

fauna of the river systems and the communities depending on those. Strong 

seasonal differences (long dry seasons) affect the output and efficiency of 

such projects (no constant output over the year). 

Opportunities 

Small-scale and of-grid applications offer high potential to improve energy 

access in remote area and for local, decentralised deployment. There is also 

potential for large-scale river dams; however such projects are often 

controversial. 

Potential 

The potential for further large-scale projects is comparable small, particularly 

when taking into account the negative effects on flora, fauna and the 

livelihoods on the rivers. However, there is growth potential, in particular for 

small and medium-scale applications for decentralised applications to 

increase access to electricity in remote areas.  

Wind 

Technology developments 

Wind harvesting for electricity generation is a simple and mature technology. 

Wind energy is the fastest growing renewable energy source, already providing 

more than 1.3 % of global energy needs in 2013, up from 0.1% in 2000. 

Challenges 

Wind harvesting is only viable in areas with a constant wind exposure, 

i.e. in plains, on hilltops, and on the ocean. Due to changing weather 

circumstances, the output (electricity generated) from wind parks 

constantly changes. In the absence of large-scale electricity storage, 

the percentage share of electricity generated from wind is therefore 

limited in order to ensure grid stability. 

Opportunities 

Wind energy is a mature technology that can be deployed in scale 

immediately. In addition, electricity generated from wind is cost-wise 

competitive with fossil-fuelled thermal power generation already today. 

Potential 

The application of large wind turbines, and future development of deep off-

shore (i.e. floating) wind parks combined with the low cost will lead to further 

significant increase in wind-powered electricity generation. Under the BAU 

scenario, the share of wind power in global energy usage is increasing to 1.7% 

in 2020. Given the maturity of the technology, wind turbines could be deployed 

large scale immediately. With the right incentives and redirection of financing 

from the mainstream markets, this number could be as high as 10% by 2020, 

and 25% in 2040.  

Solar PV 

Technology & developments 

Solar PV has seen tremendous developments over the past 15 years, both in 

terms of technology development and cost, helped by feed-in tariffs in many 

countries. Incentives (state interference in the free market!) have led to 

industrial mass-production on industrial scale that in turn led to prices dropping 
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to a fraction of costs 2 decades ago. It also highlights how markets work: in 

boom times a large number of players enter the market, leading to over-

capacity which then forces weaker players out of the market – we are currently 

seeing ongoing consolidation. However, despite immense growth numbers, the 

share of PV generated electricity remains marginal in the global context, 

currently accounting for 0.15% of energy consumption (up from 0.05% in 2000) 

Challenges 

The main challenge of solar PV remains the lack of storage: when the sun 

does not shine (i.e. more than half of the day), PV produces no electricity. 

Opportunities 

The development of flexible thin-film solar cells offers very high potential for 

de-centralised deployment.  

Potential 

If the technology further matures (and becomes cheaper), thin film cells can 

potentially be applied to all surfaces: houses, cars, etc. In combination with 

electricity storage, smart grids and utility-scale concentrating PV plants, solar 

PV could one day cover a significant share of our energy needs. Under the 

Business-as-usual scenario, PV remains marginal on the global scale, covering 

0.5% of global energy usage in 2040. However, under an energy Marshal 

Scenario the percentage would be higher than 12% in 2040.  

Solar thermal 

Technology & developments 

Solar energy can also be harvested in the form of heat. Solar collectors are 

widely applied and present a cheap alternative to heat (or pre-heat) water for 

domestic and industrial purposes. Solar rays can also be concentrated on a 

carrier medium (oil) through parabolic troughs or mirrors concentrated on a 

tower. The heat then drives a conventional steam turbine generator. Solar 

troughs power plants have been proven to be a reliable source of electricity 

since the early 1990s at reasonable electricity costs. However, the lack of 

incentives and financing from the markets have led to nearly 2 lost decades of 

stagnancy until a few years ago, with several plants coming on-line since 2008 

or currently under construction. In the global context, electricity generated 

from such plants however remains marginal at this point. 

Challenges 

Solar thermal power plants require flat land and are only efficient in regions 

with a large percent of sun-shine days. In addition, the reflecting mirrors 

have to be clean in order to maintain high efficiency grades. 

Opportunities 

Solar thermal power generation is a mature technology. The big 

advantage of solar thermal power generation over other renewable 

energy technologies is the possibility to temporarily store heat in heat tanks 

that allows for providing stable 24h electricity output. However, this requires 

additional facilities, increasing cost. 

Potential 

Solar thermal power generation is mature and available, i.e. can be 

deployed in mass scale immediately. The potential to temporarily store heat 

and so provide stable 24h output makes  the technology an ideal alternative 

for immediate application in desert areas across the western US, Mexico, the 

southern Mediterranean, India, Australia, the great Chinese desserts and other 

desert regions until a solution the electricity storage is developed. According 

to the Marshal scenario, solar thermal power generation could cover 15% of 

global energy demand by 2025, and 18% by 2040. 

Geothermal 

Technology developments 
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Utility-scale geothermal energy is only viable in geologically feasible areas (with 

pockets of internal heat available close to the surface, i.e. in regions with 

volcanic activity). The application of small-scale heat pumps that use small 

differences in temperature requires the availability of renewable generated 

electricity – operating heat pumps with fossil generated electricity doesn’t 

make much sense.  

Opportunities & Potential 

Small-scale heat pumps are an efficient mean to provide heat for small 

applications (single houses, small industries), once the electricity to run them 

can be provided from renewable sources. Geothermal power stations are 

expected to play a major role in some regions where the technology is feasible 

(i.e. in areas with sufficient availability of earth heath close to the surface) 

Ocean energy 

Technology developments 

Other than in a few tidal power plants, ocean energy is hardly used at this point. 

However, a series of pilot projects with the intention of harvesting tidal stream, 

ocean thermal power, and wave energy are testimony to the large potential 

of ocean energy. However, the technology is not yet commercialised and 

mass production is most likely some years away. 

Challenges 

Technology deployed on the oceans need to be highly resistant to 

environmental factors (high fluctuation of external temperatures, but 

mainly the constant exposure to the highly corrosive salt water). In order 

to be efficient and cost-effective, harvesting technologies have to be built 

to withstand these external factors with minimal maintenance cost. In 

addition, the electricity has to be brought on-shore. 

Opportunity 

Tidal streams and waves are a constant factor year in year out, in vast 

areas, in large quantities, representing a hug source of renewable energy. 

Potential 

It is expected that ocean energy will require some years to be fully 

commercialised and applied, with costs expected to drop after 2025 

under a BAU scenario. However, with adequate funding, technology 

development and deployment could be heavily accelerated. With adequate 

funding and capital, development and deployment ocean energy could 

provide 1.5% of global energy demand by 2025 and more than 11% in 2040 in 

der Marshall scenario. 

Biofuels 

Technology & developments 

Biofuel production has seen a big surge due to EU requirements that drives the 

production of palm oil, mainly in South-East Asia. However, land for biofuels is 

in competition with land for agricultural use (endangering local food security), 

and is associated with clearing of pristine rain-forest for growing palm oil and 

other biofuel crops. In addition, the increased demand has sharply increased 

market prices for bio-fuels. There are also efforts to develop so-called 

advanced bio-fuels: plants or algae with high energy content are breaded in 

reactors to produce bio-gas or liquid fuels. However, this technology is not yet 

in state of commercialisation. 

Potential 

The current generation of bio-fuels from crops and are not viable option, and 

are expected to decrease in the Marshal scenario from current consumption 

levels. However, advanced biofuels are expected to become available after 

2025 and provide a viable alternative for liquid fuels. 
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3.3. Cost developments & road map 

Cost developments 

The technology priority for the Marshall scenario is based on current 

technology maturity, reliability, and cost developments. Past 

experiences show that once a technology reaches economics of scale 

– i.e. industrial mass production of the technology– the cost of 

generating electricity with this technology drops sharply after a period 

of constant but slow cost reduction, even with limited external 

incentives such as feed-in tariffs guaranteed for PV in European 

markets. The cost of wind generated electricity has dropped 

dramatically over the last 15 years, and the cost of solar panels is less 

than 10% of what it was 15 years ago. However, every technology has 

its own specific “learning curve” (cost development curve), depending 

on the complexity of the technology, infrastructure required, and 

operating and maintenance cost. Experience also shows that 

technologies with comparable high up-front capital costs (e.g. solar 

thermal power generation plants) show slower market penetration 

despite expected low O & M (operation & maintenance) cost, a sign of 

the reluctance of “the markets” to finance renewable infrastructure in 

the past.  

However, the shape of the learning curve of individual technology can be 

steered or influenced by government policies, industry action, and last 

but not least the investment direction of the financial markets (which in 

turn can be influenced by government policies and incentives). Cost 

reductions can be achieved in a much shorter time with supporting 

government policies: right direction of incentives, R&D support, tax 

breaks, state guarantees, infrastructure adjustments, and subsidies. 

Given such a policy framework, the financial markets would follow suit 

and provide adequate financing, leading to lower cost of capital 

(lower interests and risk premium). However, due to the lack of 

sustainable foresight (management for sustainable profitability & 

profitable sustainability) in the financial market and within 

financial/credit institutions, the financial market is unlikely to provide 

financing on the scale required for a Marshal scenario without a policy 

and strategic direction framework laid out on the government policy 

level. The financial market, generally speaking, follows the money trail. 

More precisely, the financial market follows the trail of expected returns, 

and because the financial institutes lack the ability to anticipate long-

term trends, the trail that the market is following becomes the 

mainstream reality, like a self-fulfilling prophecy. However, some interesting and 

potentially profitable trails remain undiscovered under such an approach, i.e. 

under-served in financial terms.  

Priority technologies 

The Marshall scenario is based on prioritising the rapid deployment of 

currently mature and affordable technologies while developing other 

promising technologies simultaneously. Currently available 

technologies that allow for utility-scale deployment are wind energy 

and solar thermal power generation (somewhat more expensive, but 

has the benefit of providing stable 24h-output thanks to temporary heat 

storage). However, once electricity storage becomes more available 

and affordable, technologies that directly convert natural energy into 

electricity will become more lucrative (thin film solar PV, ocean energy 

harvesting technologies). Advanced biofuels will provide an alternative to 

liquid fuels over time (without competing with food crops over land).   
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4. Conclusory remarks 
 

4.1. Recap 

Both scenarios presented in this report – BAU and Marshall - are based on 

conservative estimations and on technology that is available today.  

The business-as-usual scenarios shows where we are currently heading too, and 

the financial implications of the choices we - the economic leaders, the energy 

companies’ CEOs, politicians – in the logic of current thinking are making (are 

no making, respectively).  

The “Marshall Scenario” is not a blue-print for future development, but shows 

what would be possible with today’s technologies, plus sufficient financial 

incentives for rapid deployment and mass-application of those technologies. 

Key takeaways include: 

 Global expenditure for energy increased from 0.86% in 1995 to 1.43% 

of Global GDP in 2013 

 Not having a renewable energy infrastructure is costing the world U$ 

3’000 billion in 2013 (based on the assumption that the World had 

initiated a serious energy transformation policy after Rio 92’) 

 If we are to continue on the current path, energy cost (global 

expenditure for energy consumption as percentage of the global 

GDP) is going to rise from 1.4% in 2013 to 2.1% in 2035.  

 Under an alternative Marshall Energy Plan scenario, global 

expenditure would be reduced to less than 1% of global GDP in 2035 

 As an added benefit, the worst implications of climate change – 

physical impacts in the form of extreme weather events (storms, 

flooding, heat waves etc.) – are likely to be reduced under a Marshall 

scenario, reducing climate change adaption and damage cost 

caused by those events and their implications on infrastructure, water 

availability, and food security. 

 In short: large-scale investment in renewable energy infrastructure 

would greatly reduce cost 

From a pure financial point of view, a Marshall energy plan clearly seems to 

represents an imperative. However, without external influence or guidance, 

changes on the scale required to avoid high future energy cost are unlikely to 

happen. According to the theory, free markets make rational decisions – 

provided the availability of full and complete information. In reality however, 

most decisions are based on incomplete information in the sense that only a 

fraction of all potential consideration are informing decisions, future 

trends/developments are not anticipated or underestimated and therefore not 

fully integrated in cost calculations and decision making. In short: our system is 

based on short-termism. However, there is an inherited unbalance in this 

approach: decisions that might seem rational in the short-term (the next 

quarterly results, the next year, maybe even over 5 years) are sometimes 

irrational in the long-terms (and often vice-versa). In respect of choosing energy 

infrastructure with a lifespan of 10-30 years, short-term thinking is highly irrational. 

In addition, we seem to live in a time that is characterised by a distinctive lack 

of independent leadership – in politics, and in the business world. 

What is required to reduce future global energy cost (and prevent runaway 

climate change) is true sustainable leadership.  
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4.2. Energy cost denominators 

With economic and population growth, energy demand is increasing further 

into the foreseeable future. The prospect for profit and return on investment is 

directing capital towards energy resource exploitation and energy 

technologies.  

At the same time, there is competition over the available capital between the 

different resources and technologies, represented by the owner/leaser of the 

resource/technology, i.e. energy companies, utilities, and energy technology 

providers. 

Institutional investors and capital owners are directing their investments towards 

ventures and projects that they see as most profitable and secured return of 

investment.  In an absolute free and undistorted market with complete 

information, this is a straightforward decision. However, markets are distorted in 

various ways (regulations, subsidies, tax breaks, indirect subsidies, etc.). In 

addition, the future is not known, meaning that the information investment 

decisions are based upon is always incomplete. 

The energy equation today is to a large extent 

influenced by subsidies, taxes, tax breaks, provision of 

infrastructure, investment guarantees, hidden subsidies 

and military expenses aimed at protecting resources 

and the transportation of resources (e.g. the military 

protection of sea transport along the Somalian coast, 

the 2003 invasion of Iraq by US forces aimed at securing 

the World’s 2nd-largest oil resources, etc.). These 

interferences have a large influence on the viability, 

competitiveness and, maybe most significantly, 

perceptions and expectations towards the different 

resources and technologies. Private capital flows where 

it expects profit. At the heart of what decides over 

profitability and economic viability of energy sources 

and energy technologies therefore lie state policies and 

interventions.  

 Governments are setting the strategic energy policies and development 

direction. By setting tax levels on energy (and possibly GHG emissions), 

providing tax breaks, funding of infrastructure, granting exploration or 

generation licenses, formulating environmental regulations, building or 

providing funds for power plant construction (conventional or renewable), 

funding research programs and regulating tariff schemes, financing or not 

financing of nuclear waste management, governments have a set of very 

powerful tools to influence the future energy  infrastructure at their disposal.   

Assumed a large country defines a new energy policy 

with the aim of an energy system transformation over a 

reasonable timeframe (i.e. not “2050” or “2100”, both of 

which are meaningless), supported by a change of 

policies, influencing the balance between the different 

players, resources and technologies, then private capital 

will follow – because private capital always flows to 

where a return on investment can be expected.  

While an energy Marshall plan might somewhat increase 

end-user energy costs over a short period of time (0.1% 

of global GDP until 2018), the current business-as-usual 

approach will significantly increase energy cost in the 

mid-to long term (after 2018). 
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The cost and profitability of each energy source and energy technology can 

be broken down into key drivers of cost. A closer look at the key cost determiner 

for each energy source/technology shows the potential for influencing energy 

systems through policies that have cost implications and/or savings 

implications. 

The analyses of where governments use some of their regulatory and policy 

tools, it is at the advantage of fossil energy, and nuclear energy, whereas 

policies (incentives, strategic development) truly supporting the development 

of renewable energy (technology and mass deployment) remains marginal  if 

not to say negligible in relation to policies in favour of existing fossil-nuclear 

energy system, and maybe more importantly, in relation to the scale required 

to kick-start the transformation of the energy system that would allow us large 

cost savings and potentially avert the worst consequences of climate change. 

There is currently no evidence that governments are willing to use the tools at 

their disposals to the full extent. Minor programs and vague commitments to 

renewable energy goals far in the future (that leave the actual implementation 

to political successors or future generations) do not significantly alter the global 

energy equitation.  

Government policies define the energy future - even if governments fail to 

actually formulate an energy strategy. Not formulating a energy vision or 

strategy is equal to business-as-usual with all its subsidies for an out-dated and 

expensive energy system, where future energy development is left to “the 

market”, i.e. the most powerful players on the market.  

 

Cost and profitability drivers of fossil, nuclear and renewable energy, and government leverage 

potential to alter the cost-profit balance of those. 

Significantly more policies in support of fossil and nuclear fuels and technologies are applied 

compared to renewable energy technology, representing considerable market distortions. 
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4.3. Sustainable Leadership 

Implementing a Marshall energy plan would require sustainable leadership on 

two main fronts: on a political level, and within the decision making levels of 

the energy industry. This report does not have the aim at providing a blue-print 

for future development, but a couple of cornerstone that have to be 

considered include, on the political level – 

 Remove market distortions: according to the IEA, fossil fuels were 

subsidised by more than U$ 500 billion in 2013. Nuclear energy is state-

subsidised everywhere and would not be able to compete in the 

market without state guarantees. In a level playing field, renewables 

would be established in significant quantities at a much faster pace. 

 Global climate change economics: While the cap-and-trade system is 

a good idea in theory – punish emissions, reward reductions – in reality 

it is too complex and has too many loopholes to be effective. The 

economics of climate change is simple and straightforward: attaching 

a value (cost) to climate relevant emissions, added to the source 

(energy) on a national level. However, that would require politicians 

globally to agree on the cost of emissions, because such a system does 

not work on a national level (or would require complex import taxes to 

adjust for imports from countries that do not apply such levies). 

 Design of national technology plans: whether energy will be provided 

in fossil or renewable form, there is lots of money involved. Redirecting 

the financial streams and R&D priorities (e.g. in education and 

university-based R&D) from conventional to renewable technologies 

leads to higher competitiveness in a significant future market. 

 Even the free market needs direction: a real energy transformation 

would require the acceptance that while the free market is a very 

powerful framework for development, it requires steering to fulfil its 

potential. An airplane that is not steered will sooner or later crash 

spectacularly. And we’re currently sitting in a plane without a pilot. 

On the business level - 

 Energy is the business. Not the fuel. We currently have oil, gas, coal 

companies; nuclear, fossil and renewable power generators. However, 

consumer want applications to work. They don’t care whether their 

fridge, phone, A/C or industrial machines are powered by gas, coal or 

renewable-generated electricity. They also don’t care whether their 

car (bus, train) is powered by gasoline, diesel, hydrogen or electricity. 

They want their appliances to work, and they want to get from A to B. 

And that they want cheap. Energy companies therefore have to focus 

their business model on providing energy, not fuels. 

 Ending short-termism in business: the vast majority of businesses today 

are structured to maximise short-term financial benefits. Management 

performance is measured against yearly (or quarterly) financial results. 

In the energy industry where investment decisions have a life-span of 

at least 5-10 and often 10-30 years, that doesn’t make any sense. In 

addition, performance is often related to share value performance, 

which is dominated by short and ultra-short trading based on 

temporarily market fluctuations with little respect to long-term prospect 

of the company itself.  

 Sustainable management: most businesses lack frameworks to 

evaluate, anticipate and integrate the impact of future trends. 

Business decisions are based on business-as-usual scenarios, which 

often lead to self-fulfilling prophecies. This time, these decisions will turn 

out costly. 

However - it is obvious that none of the above is going to change significantly 

anytime soon. We don’t have sustainable leadership. 



 

 

Page | 29 

 

I   Table of Contents   I   Key Findings   I   Supply & Demand   I   Renewable Technology   I  Remarks   I 

 

4.4. Barriers  

The business-as-usual path is leading us to high and unnecessary future energy 

cost. Significant resources will therefore not be available for other purposes, 

whatever those purposes may be. Despite that, it is highly unlikely that any of 

the changes required to reduce future energy costs will be implemented 

anytime soon. Some of it will be implemented over time, simply because fossil 

energy will become too expensive, and renewables will become more 

competitive. But this delay is associated with unnecessary high cost, and 

potentially grave impacts of climate change. It seems that the free market, in 

this particular case, is making a highly irrational choice. But why? Unfortunately, 

this touches on highly political considerations and on individual values. Some 

of the barriers to achieve sustainable profitability/profitable sustainability 

include 

 Sticking perceptions: renewable energy technology is still perceived as 

expensive. Unfortunately, this opinion is often shared in financial 

institutes that keep financing fossil infrastructure projects although in 

reality it’s not renewables that are expensive - fossil energy is expensive. 

 Ideology: for some strange reason, advocacy of renewable energy 

seems often associated with “leftist” and “social” policies. Energy 

technology is not political. Finding the cheapest possible alternative is 

simply a question of being pragmatic. 

 Particular interests: the current political and law-making 

system serves large organisations very well, both in the 

extractive industry and the utility sector - both industries 

characterised by insufficient competition. They normally 

dispose over large resources to influence decisions to 

their liking, which they use to ensure that wrong 

investment decisions from the past remain viable. 

 Market distortions: more than U$ 500 billion are 

showered on fossil energy system each year in the form 

of direct and indirect subsidies. The nuclear industry 

would be toast in the free market without state 

financing and state guarantees. What would the energy 

world look like had this subsidies been directed towards 

renewables over the past 20 years instead? 

 Lack of system thinking: most energy companies consider themselves 

oil/gas/coal companies. However, consumers want energy services, 

not fuels. An energy company is a business that delivers energy, 

regardless of the fuel or form of the energy carrier.  

 Corporate short-termism: CEOs have comparable short mandates. 

They do not have to take responsibility for the long-term impact and 

results of their decisions, and their bonuses are tied to yearly (share) 

performance. Which doesn't make much sense, particularly in the 

extractive industry and the utility sector, where investment decisions 

have a life-span of up to 50 years. 

 The corporate power structure: in the corporate world, CEOs are 

equipped with near absolute power over large organisations, 

controlled only by Boards filled with Directors originating from the same 

line of thinking. While there is a lot of talk about “bad” and “good” 

governance, governance (real control of executive management/the 

CEO) is something that does not exist in reality. Employees - who will still 

be doing their job when the CEO is long gone - have no means of 

influence. 

 Perceived national interests: No politician will ever dare to sign an 

international agreement or treaty that he/seh perceives would 

jeopardise the competitiveness of his country relative to other 
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countries. Since climate change is a global phenomenon, it would 

require globally co-ordinated action (e.g. a global climate tax on fossil 

fuel). This is highly unlikely to happen. 

 Democracy deficiency: people are not asked what direction they 

want to go as a society - not even if they want to go to war. In most 

democracies, "democracy" means that we are allowed, every few 

years, to choose between 2 or 3 individuals to be our leader. And hope 

that they will stick with their promises, which we already know they 

won't.  

 Politicians: generally don't have any balls. Are more interested in being 

politicians than in the long-term development of their nation. Nothing 

new here… 

 Our nature: over the course of evolution, humankind never really had 

to plan ahead into the future for more than a year. We developed by 

surviving one winter at a time. Our natural time horizon has not yet 

adapted to the level required by current challenges, as can be seen 

at the yearly global climate conferences. It would be our political 

leaders job to extent that horizon in time - especially when everybody 

else seems to be pre-occupied with consuming. 

 The complexity of it all: the developments over the past 2 centuries 

have brought us immense benefits and amazing technologies. 

However, everything is now so specialised that it is simply impossible for 

an individual human being to completely grasp all aspects of 

technology - let alone of global development: the natural eco-

systems, the global trade streams, the global financial system, are all 

incredibly complex and highly interconnected, with an immense 

number of single but inter-dependent factors that influence each 

other. At the same time, we have to do our jobs, care for our families - 

and sometimes would like to have some fun, too. It is simply too 

complex for individual beings to grasp the complexity of our system as 

a fundament for making choices. 

 

In short, it all comes down to one systemic shortfall in our current thinking – in 

politics, within the industry, in the financial market, in individual decision 

making: 

Short-termism. 

The human race evolved by surviving a winter at a time - one year at a time. 

However, we have created an incredibly sophisticated and complex system to 

live in. The complexity of this system means that decisions made today will have 

an impact long into the future. In order to sustain the system, decision making 

therefore requires anticipating and forecasting both the negative and positive 

implications of our decisions 10, 20, 30 years into the future - a time horizon the 

human nature has not really learnt to think in yet.  

That also is a cheap excuse. Have we really, really created a system that is now 

beyond our control? 

The contrary of short-termism is sustainable thinking – basing decisions on 

considering and balancing all implications, financial and intangible, today and 

into the future. We need sustainable management frameworks that allow for 

integrating long-term implications in all aspects and levels in order to sustain 

our system.  

We need sustainable profitability, and profitable sustainability. 
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Disclaimer 

No warranty 

 This publication is derived from sources believed to be accurate and reliable, 

but neither its accuracy nor completeness is guaranteed. The material and 

information in this publication are provided "as is" and without warranties of any 

kind, either expressed or implied. SolAbility disclaims all warranties, expressed or 

implied, including, but not limited to, implied warranties of merchantability and 

fitness for a particular purpose. Any opinions and views in this publication reflect 

the current judgment of the authors and may change without notice. It is each 

reader's responsibility to evaluate the accuracy, completeness and usefulness 

of any opinions, advice, services or other information provided in this 

publication. 

 

Limitation of liability 

 All information contained in this publication is distributed with the 

understanding that the authors, publishers and distributors are not rendering 

legal, accounting or other professional advice or opinions on specific facts or 

matters and accordingly assume no liability whatsoever in connection with its 

use. In no event shall SolAbility be liable for any direct, indirect, special, 

incidental or consequential damages arising out of the use of any opinion or 

information expressly or implicitly contained in this publication. 

 

Copyright  

Unless otherwise noted, text, images and layout of this publication are the 

exclusive property of SolAbility. Republication is welcome. 

 

No Offer 

 The information and opinions contained in this publication constitutes neither 

a solicitation, nor a recommendation, nor an offer to buy or sell investment 

instruments or other services, or to engage in any other kind of transaction. The 

information described in this publication is not directed to persons in any 

jurisdiction where the provision of such information would run counter to local 

laws and regulation. 
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