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Article: Energy transition threatens to fail - Der Spiegel 

 

A Botched Job in Germany 

Energy transition threatens to fail 

The conversion of the German energy system lacks power plants, grids and storage. The 

state has wasted billions.  

By Frank Dohmen, Alexander Jung, Stefan Schultz, Gerald Traufetter 

May 03, 2019 

It's a fantastic idea, the idea of a world of energy tomorrow. 675 employees of the Federal 

Republic of Germany work daily on their success, in federal ministries and subordinate 

authorities, in committees and units, in committees and subcommittees. They are working on 

a world that, in all its beauty in one day, has not only remained an idea, but has already 

become reality. In Germany. It was April 22, Easter Monday. 

On this day, the sun was shining from dawn to dusk, the wind drove the windmills all over 

the country to full power, and when the sun went down, the renewable energies had come to 
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56 gigawatts without the slightest hint of toxic gas which covered almost all of the needs of 

the world's fourth largest industrial nation. It was a magic, the perfect combination of nature 

and modern technology. Unfortunately, he only stopped for this one day. 

The reality of many other days is dirty and gray. Much of the electricity needed in Germany 

continues to come from the burning of coal. Oil and gas burners bounce millions in German 

boiler rooms. Germany's roads belong to the cars of yesterday, powered by heavy, gasoline 

and diesel-powered engines. 

The idea for that fantastic world of tomorrow was born eight years ago, on March 11, 2011. 

In Japan, a tsunami had damaged the nuclear power plant in Fukushima. Chancellor Angela 

Merkel (CDU) and her cabinet decided to quit nuclear power. A historic event and a historic 

step. 

And it stayed that way. 

What was once thought great, lapses in the little thing of German reality. The Energiewende, 

the biggest political project since reunification, threatens to fail, the dream of a low-carbon 

future burst. In the eight years since Fukushima, nobody in Berlin has really accepted the 

project, especially the Chancellor. Although politics produces laws, regulations, directives, 

there is no one who coordinates or even accelerates the energy transition. And all fear 

nothing more than the resistance of the citizens, if somewhere a wind turbine is to be 

installed or a power line to be laid. 

Since 2012, McKinsey's management consultants have been tracking the energy transition, 

with the latest news stealing every illusion. Germany was "far from the self-imposed goals", 

so their verdict. 

The Federal Court of Auditors names the failure even more sharply. The energy transition 

has cost at least 160 billion euros in the past five years. The effort was "in stark 

disproportion to the previously poor income," said President Kay Scheller last autumn. His 

criticism died away largely without consequences in the political sphere. Scheller even sees 

the danger that the citizens could soon lose confidence in government action because of this 

blunder from the highest point. 

Surveys show how the great idea of the energy transition leads to even greater frustration. 

Despite all the sympathy for the project, citizens today regard it as expensive, chaotic, unfair. 

A real mortgage. Because that depends on the future of the whole country: ecologically, 

economically and technologically anyway. But also socially. Unlike Berlin Airport, the project 

of the century can no longer be dismissed as an embarrassing, but somehow touching 

regional phenomenon. This is about how citizens will live and work in the future, how 

industry will manage, how living together should work. 

National importance is quickly discussed in politics. This time the vocabulary applies. 

Especially because it belongs to the self-image of the Germans, to be a global pioneer in this 

question. The majority of Germans were proud of this project, and politics could have used 

that feeling. 

But now the system change has got stuck in the middle of the way. The expansion of wind 

farms and solar systems is not progressing. There is a lack of everything: in networks, in 

storage, and above all in political will and capable management. The Federal Government 

trivializes itself in space and time. 
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In the Ministry of Economic Affairs alone 287 officials are involved in the topic. They are 

divided into four departments and 34 units. In addition, there are at least 45 committees in 

the federal and state governments with people who also want to get involved. They collect 

vast amounts of data, invent complicated funding mechanisms, the effort is tremendous, the 

result modest. 

The funding program "Step up!" should help companies to handle electricity more efficiently. 

The goal was to approve 1000 applications in 2017 - in the first nine months of the year it 

was 7th or the law on the tax incentive for electromobility: six months elapsed from the draft 

to the promulgation. The law had been classified as "particularly urgent". 

The professionals lose themselves in detail, they produce papers - but no strategy. For 

months, the important post of Energy Secretary was vacant, so what? No one feels 

responsible, no one determines which task has to be done with which priority. As well as: As 

long as there is no separate ministry of energy, the topic wanders between the departments. 

And the Chancellor denies her authority competence, just in this question. 

In December 2015, Angela Merkel signed the Paris Climate Protection Treaty, Germany 

undertook to make its contribution to curb global warming. Since then, more than three years 

have passed, largely unused. With the migration debate and the rise of the AfD, climate 

change has become a marginal issue. 

At the 2007 G-8 summit in Heiligendamm, Merkel sympathized with the idea that it was fair 

for every inhabitant of the earth to be able to emit the same amount of CO2. A revolutionary 

idea. But more did not come of it. 

Even earlier, in March 1997, the then Federal Environment Minister Merkel in the SPIEGEL 

confessed: "As far as the CO2 reduction is concerned, transportation is the biggest 

problem." That's the way she could put it today. 

Merkel's biggest failure, so the balance to the end of her chancellorship, is that she has 

moved climate policy little, although she personally the subject so early drifted, a typical 

German topic, after all, the energy revolution was invented in Germany.  

In 1980, the term appeared on a book title. He has entered the vocabulary of the world, such 

as "Twilight of the Gods" or "Kindergarten". Successfully implemented, however, the idea is 

now elsewhere. 

In the Netherlands, for example, the EU's largest supplier of natural gas so far: the 

neighbors have decided to abandon production of the fossil fuel within a decade. In future, 

they will also use the pipes for gas produced from wind power. Or in Norway: In six years 

there will no longer be a car with an internal combustion engine. 

And in Sweden, which, according to the International Energy Agency, is world champion in 

terms of the energy transition, a high CO2 tax, just under € 120 per tonne, is driving citizens 

and businesses to heat, drive and produce in a climate-neutral way. In 1991 she was 

introduced there. In Germany, the debate has just begun (see box on page 16). 

Even the US is on the mend. Instead of coal, Americans are increasingly burning natural gas 

to generate electricity. Although this is only a less dirty option, but at least: CO2 emissions 

tend to decline. 
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Progress everywhere, but not in the pioneer country of the energy transition. CO2 emissions 

have declined only insignificantly during this decade. Eberhard Umbach is board member of 

the science initiative "Energy Systems of the Future" (ESYS), a large-scale project with its 

own office. Umbach observes how the view of the energy transition has changed. A few 

years ago, foreign colleagues would still have followed, shaking their heads, but also with 

admiration, with what verve the Germans had worked hard. And now? "In the meantime, this 

has completely turned around," said the scientist at a conference in February. "Now others 

are much faster than us." 

Yet what was done so far was still the easy part of the exercise: the turnaround, costing 

billions of dollars at a high price. The other sectors, on the other hand, have embezzled 

politics: industry, buildings, especially transport. Involving them and forming a concept out of 

them is the difficult part to come. This will decide whether Germany will become a model for 

sustainable business - or whether the whole experiment will fail. From exuberance to 

weariness: why has this fabulous idea become such a fulminating flop? 

Why Germany could fail with the energy turnaround 

There is a central mistake made by the federal government when it decided the end of the 

nuclear age in Germany eight years ago: it opted to abandon nuclear power but at the same 

time failed to take its leave of the coal. 
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Wind turbines and solar panels were erected, and the coal miners continued to run happily. 

The government put a dirty system next to the dirty one. Why? Just to hurt no one, no 

company, no citizen. 

An energy turnaround from a single source, conceived and managed with care, something 

like that never existed in Germany. Rather, there were always two different ideas of the 

energy transition, basically since the red-green time. 

Politicians such as the Green Environment Minister Jürgen Trittin or the later Secretary of 

State Rainer Baake championed the radical change, costs did not matter. On the other hand, 

people like the SPD Minister of Economic Affairs Sigmar Gabriel or his successor Peter 

Altmaier (CDU), who took more account of industry and jobs. Both sides did not dare cross 

each other's path, they kept each other in check. And nothing went ahead. 

This makes it understandable why no government dared to form a powerful Ministry of 

Energy, but has divided the powers: distributed to the Chancellery, the Ministry of the 

Environment and the Ministry of Economic Affairs. In this unholy Trinity, the same pattern of 

action always takes place. The Ministry of the Environment is pushing ahead with maximum 

demands. The Ministry of Economic Affairs warns of dramatic job losses. And the 

Chancellery expresses itself before decisions. 

Most importantly, the hare-footedness of politics has an effect on the expansion of electricity 

grids. More than ten years ago, the Federal Government decided to build the transmission 

lines quickly, with around 7,700 kilometers now considered necessary. Of these exist so far 

950 kilometers. In 2017, 30 kilometers were completed nationwide. 

In Berlin, the following mockery goes around: 30 kilometers, that's about the distance that a 

snail travels within a year. 

Instead of explaining why high-performance roads from the windy north to the industrially 

rich south are necessary, the politicians fear the resistance of the citizens against the masts. 

Because almost everywhere, where a new route or a large wind turbine to be built, the 

authorities encounter resistance. The rulers decided to move much of the connections 

underground, which is many times more expensive and takes years longer. 

Nine years ago, Rainer Spies, mayor of the Hunsrück community of Reinsfeld, began 

planning a wind farm. He wanted to build 15 plants together with energy supplier EnBW in a 

forest near the motorway between Trier and Saarbrücken. "Everything seemed perfect," 

says Spies. Then the approval process started. 

The mayor and EnBW submitted the applications, several hundred pages thick, plus a lot of 

environmental studies. The district administration repeatedly demanded: expert opinions on 

species protection, bird flight, noise emission, shadows and, last but not least, the 

endangerment of the pug-bats, including a detailed survey of their local population. Last 

year, at the fourth attempt, the authority approved the zoning plan. 

Actually, the district administration should immediately issue the building permit. But then 

someone discovered on a spruce a few hundred meters from a part of the planned wind farm 

away the nest of a Red Milan. It could hardly have been worse. 

The bird of prey, an elegant sailor with forked tail, enjoys special protection in Germany. He 

eats mice and moles, his enemies include Uhus, Baummarder - and wind turbines. 

Unfortunately, he likes to hunt on the fallow land under the grounds, because the prey is 

easy to spot there. 
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Red kites are mostly migratory birds, coming back from the south in spring, but not reliably 

every year. Therefore, the mayor would even be glad if the bird would turn up soon. Then he 

could have the flight behavior of the bird examined and possibly realign the wind farm. An 

expensive venture, but you could finally start. 

If the Milan does not return, the planning is still for the time being. Spies would have to wait 

at least five years to see if the poultry did not move to his nest. Then he could build the wind 

turbines in 2024 - twelve years after the project started. 

The Reinsfeld case is without question an extreme example, but it provides an important 

explanation for why the Energiewendeland has become a laggard. Plans for the construction 

of wind turbines regularly cause conflicts with the authorities, especially with residents. 

There is hardly a project more at the start, which is not fought and complained. 

In the past, less than 40 months passed from the conclusion of a lease to commissioning. 

Today, the operators expect 60 months. At least. 

How much this spoils the willingness to invest is evident in the course of the auctions, in 

which the Federal Network Agency auctioned licenses for wind farm construction. There are 

now fewer applicants participate, as quotas are offered, the logical consequence: There is 

no more competition. "The whole system is a little bit out of joint," says EnBW CEO Frank 

Mastiaux, "it needs to be revised urgently." 

Nationwide, the number of new construction projects has plummeted, 743 wind turbines 

went to the grid last year, a good 1000 less than in the previous year. In 2018, eight plants 

were installed throughout Bavaria. The wind power boom is over for now, the manufacturers 

are suffering. Enercon and Nordex are cutting hundreds of jobs. Senvion, known as 

"Repower Systems" until 2014, has filed for bankruptcy. The industry is afraid that a descent 

is imminent, as the German solar industry has already suffered. 

Even with the expansion of the marine wind parks Germany misses the original goals. Last 

year, capacities of less than one gigawatt were added in the North and Baltic Seas, 23 

percent less than in the previous year. Chancellor Merkel inaugurated the wind farm 

"Arkona" in the middle of April off the island of Rügen. The pretty pictures of people who 

blew colorful toy windmills at the party can not hide the fact that even offshore is no longer a 

real growth industry. 

The problem lies in the system: Wind farm operation and grid connection are in different 

hands in Germany, unlike in Great Britain. It is difficult to vote, the costs are high, potentials 

remain unused. No wonder: no one wants to produce electricity on the high seas, whose 

land-based decline is not assured, because the lines to the south are missing. 

Even the connection of a normal solar park can become a game of patience. In Spain, the 

building permit guarantees the network connection at the same time. In Germany, this is 

"often an incalculable risk," says Dierk Paskert, head of Encavis, the largest independent 

solar park operator in Germany. Even if the network operator plays along, it often happens 

that planning authorities, municipalities or even individual citizens are involved. "Planning 

security looks different," says Paskert. 

The green-power crisis is exacerbated by the fact that 20 years after the introduction of the 

Renewable Energy Sources Act (EEG), the first wind turbines, photovoltaic or biogas plants 

will be phased out in the coming year. Those who installed a solar system at that time, often 

farmers and homeowners, sometimes collect up to 50 cents per kilowatt hour fed in, but 

today only 5 cents are needed for larger systems. 
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The state has redistributed gigantic sums of money. The operators receive more than 25 

billion euros a year via the EEG for renewable electricity. Without the money in the future, 

the operation of wind turbines or solar parks will be hard on many owners. As is so often the 

case with subsidies, they create an artificial upswing, a straw fire that burns quickly and 

leaves only ashes. 

The energy site is caught in a dilemma. Germany has become accustomed to running two 

systems in parallel: a fossil from which society does not easily get rid of, and a regenerative 

one that does not get going. However, the longer the transition from one system to another, 

the more costly and less predictable the project becomes. 

In just under four years, the utilities are expected to shut down the last nuclear power plant, 

Neckarwestheim 2. By then, the first coal rigs will be shut down. At the same time, electricity 

demand is expected to continue growing. 

Thus, if the green power plant infrastructure is not rapidly expanded, a supply gap could 

soon open up. In January of the year 2023, it may only be a matter of ice cold and gray for a 

while, no sun, no wind. If this so-called dark recession dragged on for days, it could be tight 

and push the system to its limits. In the middle of January 2017, such a constellation 

occurred last. 

In such critical periods, reserves will soon be missing, which have so far provided coal and 

gas power plants to keep the grid stable. It needs solutions, very fast, to master times of 

darkness. The insight slowly seeps through in Berlin. At least that's how it was when a kind 

of Jamaican climate policy alliance sat on the podium at a conference in the Berlin 

Erlöserkirche in April. The discussants assured each other the will to give new impetus to the 

energy transition, each in their own way. 

Green Party member Cem Özdemir, a constituency in Stuttgart, home of Daimler and 

Porsche, swore to say goodbye to the combustion engine soon ("The fair for the car is 

over"). FDP leader Christian Lindner urged a faster expansion of the power lines, not without 

the Weinberg snail punch line to install. 

The CDU leader Annegret Kramp-Karrenbauer acknowledged that climate protection earlier 

had taken a higher place in their party, and reminded of the former Federal Environment 

Minister Klaus Töpfer. "We are working to catch up," she promised. Climate, according to the 

party leader, will be "the dominant theme of this year". 

That is possible. Contributing to it are the student protests "Fridays for Future", which also 

increasingly caught on parents and grandparents. In addition, politicians have mobilized the 

prospect that failure to meet climate targets will entail tangible sanctions in the future, and 

that too is new. From next year onwards, the government will have to pay fines for every 

tonne of CO2 emitted by the country more than agreed with Europe's neighbors. Since 

Germany is likely to break the target values, the Federal Finance Minister is planning as a 

precautionary measure for the coming years with additional expenditure of 300 million euros. 

With this perspective, it is now in the government: Better invest money in climate protection 

as penalties abroad. But even in the government has meanwhile heard that the energy 

turnaround has come under heavy disrepute voters. 

The man who should give momentum and acceptance to the energy transition is Andreas 

Feicht. He has been Secretary of State in the Federal Ministry of Economics since February. 

How hard his job is, he got to feel on one of the first days in office. His boss, the Minister of 

Economic Affairs, took him on a trip to get an idea of the grid expansion on site. 
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It went to Niedernhausen, a Hessian community north of Wiesbaden. Luckily, the lenses 

turned to Altmaier as he got out of the black bus with the tinted glass and ran through a 

trellis of angry citizens, many wrapped in yellow vests. "No experiments over our heads" was 

on one of the posters. 

The Niedernhausener are literally surrounded by infrastructure of every kind. Within sight, a 

highway, several rail lines, including the ICE route Frankfurt-Cologne, and just the power 

line, it goes directly over the houses. The network operator Amprion also wants to attach 

extra high-voltage cables to the existing masts. 

Ultranet is the name of this line, 340 kilometers long, it is part of the connection, which is to 

transport the electricity from the coast to the industrial centers in the middle and in the south 

of Germany; south of the Main Line are only 15 percent of German wind turbines. At 

Suedlink, a route that runs further east, the cables are to be laid underground, which is 

considerably more expensive. 

"Peter, give us an E," it said on a poster in Niedernhausen, "E" for "underground cabling". 

The chairman of the local citizens' initiative rushed to Altmaier. The project is a human 

experiment that insufficiently researches the magnetic radiation of such a cable. Altmaier 

promised: "I will let me show the course of the route exactly." Then he and the 

undersecretary got back on the bus. 

Feicht is a practitioner, he knows his way around in the energy industry, but on a regional 

level: He was previously the head of Wuppertal municipal utilities. His ambitions sound 

modest when he says about the energy transition: "We have to move a bit further." 

In fact, Feicht must succeed in what his boss Altmaier has not packed: to model out of 

nothing but a new, stable overall system. Because even if currently fit together little: There 

are a few working items, which could be a reasonable energy policy zimm. 

After all, the EEG subsidies have caused around 1.7 million photovoltaic systems to be 

installed in Germany today. Nearly 30,000 wind turbines on land and 1,305 in the North and 

Baltic Seas feed electricity into the grid. The plants generate it partly at a cost of less than 

four cents per kilowatt hour, cheaper than coal or nuclear power. 

Germany gains 35 percent of the required electricity from wind, solar, biomass or water. 

Renewable energy has for the first time equaled coal as the main source of electricity last 

year. And yet this is nothing more than a start. The turnaround needs to be a real energy 

transition, involving all sectors: buildings, industry and transport. 

‣ There are around 19 million residential buildings in Germany, only a good four million of 

them are energy-efficient. Many heaters are outdated, in about a quarter of the houses in the 

basement still the oil burner. Only gradually, the owners change the facilities, every year at 

most one percent of the house stock in Germany is fundamentally modernized. If this pace 

continues, about ten million buildings will be redone in 2050, barely more than half. For 

years, every federal government in the coalition agreement to promote the refurbishment of 

buildings tax, but the intention has never become a law - for donated the Grand Coalition 2.7 

billion euros for Baukindergeld until the end of 2021; 

 

‣ For the industry, energy continues to be a key cost factor, despite digitization, so 

manufacturing companies are making an effort to trim their factories for efficiency. The 
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successes are relativized, however, as the economy is growing steadily. On balance, energy 

consumption in industry remained almost unchanged in two decades; 

‣ Transport is the most dependent on all sectors and mobility is still almost entirely based on 

gasoline and diesel fuel. The emissions of cars and trucks are at a similar high level as in 

1990. The targeted goal of reducing them to just under 40 percent by 2030 is still a long way 

off. How long the road is, shows a simple calculation: In Germany, about 47 million cars are 

approved, every year around 3.4 million are sold new. Even if half of these new cars were 

equipped with an electric drive - which is unrealistic - at the end of the twenties, there would 

still be little more than around 15 million alternately powered cars. 

So it can not be enough to just put more and more green electricity. That will not be enough 

to realize the dream of a low-carbon future. The energy transition, version 2.0, needs to be 

rethought, much broader, more universal. It must integrate all sectors, technologies and 

markets. In the end, there must be a highly interconnected system that is much more than 

just a gigantic machine that generates and distributes electricity from wind and sun. 

An important component of this new energy world will be hydrogen. Hydrogen is an energy 

source that does not cause toxic emissions and is available in infinite quantities. The 

potentials of the molecule are known, and hydrogen evolution has been proclaimed years 

ago. Too soon, as we know today. But now the time should be right. 

How the energy transition could succeed 

"Head of Hydrogen" is the spectacular title of René Schoof, he is the master of hydrogen at 

the energy utility Uniper. The company produces green hydrogen in Pritzwalk near Lake 

Müritz. Schoof strolls past silvery, shiny boilers, inside which honeycomb compressors split 

water into its components. 

The facility, opened in 2012, is one of the first and largest of its kind in the world. It 

demonstrates that green electricity can easily be transformed into synthetic energy sources: 

in hydrogen or methane, in gasoline, diesel or kerosene. The technology is mature. And yet, 

manager Schoof does not like the Pritzwalker project. At the moment it would be enough for 

him, he says, if it "does not stand idle in the landscape at some point," he says. 

Economically, the whole thing does not pay. A large part of the energy used is lost, the 

efficiency is below 40 percent, when wind is first converted into electricity and electricity into 

hydrogen and hydrogen into methane. So far no viable business model can be developed 

from this. 

There are some things that speak against the process - but one crucial idea for this is that as 

the number of wind turbines continues to increase, it becomes more and more common for 

operators to shut down the plants because the grid is over-supplied. For the failure, they get 

a compensation. In 2017, a sum of more than half a billion euros was incurred. Before so 

much money is wasted, utilities could just as well use and store the excess power. Then they 

could produce methane and hydrogen, which they feed into the natural gas grid, the lines 

are 500,000 kilometers long. It's a kind of giant battery that could also serve as a buffer 

against dark skies. 

Another possibility would be to turn the wind into methane or hydrogen and then into fuel, 

so-called e-fuels. Here one could also take advantage of the already existing infrastructure: 

the fuel storage facilities, pipelines or filling stations of the petroleum industry. 

A study by the Institute of German Economy and Frontier Economics certifies e-fuel's 

amazing potential, global demand could be mid-century as large as half the global market for 
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crude oil today. In particular, mechanical engineers who produce electrolysers would benefit 

from this. German companies are the world market leaders here. They control almost a fifth 

of global business. These include Siemens, ThyssenKrupp or MAN: the old industrial elite. 

But even young companies have opportunities. In the province of North Frisia, the founding 

duo of GP Joule, two agricultural engineers, are building a complete hydrogen process 

chain. "EFarm" is the name of the project: wind turbines supply the region with electricity. 

Next to them are electrolysis plants that turn the wind into hydrogen and whose waste heat 

heats the houses. The generated hydrogen is transported to filling stations in Husum and 

Niebüll, according to the plan, two fuel cell buses will then be used in local traffic. So the 

North Sea wind comes in the vehicle tank. 

Today, renewable energy is being pushed into the grid from all sides, with volumes 

fluctuating according to wind and weather. There is always the danger that the system will 

lose its balance. On the other hand, it only helps to control it as intelligently as possible. 

In Hagen, at the "Platz der Impulse", there is often a white Nissan Leaf on an electric 

charging station lately. There, at the headquarters of energy supplier Enervie, he draws 

electricity for his battery. What you do not look at the car: It is also able to release its energy 

at the right time, it can be loaded and unloaded. Hardly any other electric car in Germany 

can do that. 

So the vehicle contributes its little part to stabilize the system. If the utility Enervie just needs 

energy, the car feeds power into the grid within three seconds. The quick help gets the e-car 

owner remunerated. In a test week came for the operator 20 euros together, ideally this 

would be around a thousand euros a year. A vehicle that earns money. 

In principle, every motorist could become an energy provider just as the operators of wind 

turbines, solar collectors, biogas plants, cellars or heat pumps can also feed energy into the 

grid. Together, they create a kind of virtual powerhouse. The supplier has the task of 

coordinating the interplay, he acts like the conductor of a huge orchestra. 

Sure, that questions arise here: what, if the citizens at the same time at the end of their e-car 

hanging on the plug? Then the provider could lure them to charge the battery late at a 

cheaper rate. There are software and algorithms for this. 

In some communities, the local municipal utilities have long been developing such intelligent 

supply concepts, they are taking the energy transition to a certain extent in their own hands, 

also out of frustration at the shutdown in Berlin. 

In Bordesholm, a community of 7,500 inhabitants near Kiel, the Stadtwerke last week 

inaugurated a battery storage, a black, windowless building, the size of two bungalows. The 

shelves are lined with 48 048 modules. The ventilation hums, at 17 to 23 degrees, the 

batteries work best. 

Here, the municipal utility stores electricity that is generated in a neighboring biogas plant. 

The battery supplies the citizens with electricity, if necessary, but it can deliver power within 

0.2 seconds to the national grid to keep it stable, similar to the Nissan Leaf in Hagen. The 

provider Tennet rewards the help with a fee. "That's how we earn our money," says Frank 

Günther, Managing Director of Utilities Bordesholm. 

Intelligent systems are important. But even more important are incentives for citizens and 

entrepreneurs to act in a climate-friendly way. And that's where the price comes in. The 

more expensive the production of CO2, the more likely it is to invest in climate-friendly 

technologies. 
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There is hardly a project more at the start, which is not fought and complained. 

European emissions trading, launched in 2005, has so far proved unsuitable for this 

purpose. The EU has spent too many pollution rights, so prices have remained very low for a 

long time, their course is hardly foreseeable. In addition, certificates trading covers just 

under half of the emissions; Traffic, buildings, trade or agriculture are not covered. 

A climate control would be an elegant solution to include all sectors and interlink to a system. 

More than 3,500 economists have signed a call for a steadily increasing, globally consistent 

levy. Even in the grand coalition, the idea of a CO2 tax gains sympathy. The question is just 

how high it should fail. 

Again, everyone is careful. Federal Environment Minister Svenja Schulze (SPD) referred to 

the chief economist Christoph Schmidt, who had brought 20 euros per ton in game. At such 

a level, the effect would be barely noticeable, the liter of gasoline would only increase by a 

few cents. 

The "Fridays for Future" activists have other dimensions in mind. They consider a price of 

180 euros to be appropriate. Then the liter of gasoline would be about 43 cents more 

expensive, heating oil 58 cents, a flight from Germany to New Zealand and back would cost 

a good 2000 euros more. 

One thing is clear: the higher the policy screws the price, the more citizens will feel like 

losers: the job commuters, the old building dwellers, the frequent flyers. At the ESYS 

meeting in February, Thomas Herdan, Energy Policy Department Leader at the Department 

of Commerce, described the dilemma facing the government. Many now pushed for higher 

CO2 prices, but if you really want to change something, it means: "For God's sake, just 

keep your fingers off, otherwise I put on a yellow vest." 

In France, nationwide protests last year were triggered by higher taxes on fuels. That is why 

Berlin favors a model like that in Switzerland, in which a large part of the revenue from the 

CO2 tax is refunded to citizens and businesses, as compensation for the fact that climate-

neutral action can be inconvenient and requires sacrifices. That is the central lesson of more 

than two decades of energy transition: the policy must take the citizens. Citizens need to get 

an idea of what the conversion costs, and also understand that it is necessary to change 

behavior. It will not work without a certain renunciation. With the second, the more difficult 

part of the energy transition, the intelligent networking of the sectors, the energy transition is 

now approaching much closer to the citizens. It influences, 

Technologically, it is possible to free the energy system from fossil sources by 2050, 

especially at the high-tech location Germany. Everything is ready: the studies, the strategies, 

the facilities. The scientist association ESYS has formulated recommendations on how 

politics, business and society can achieve the goal. 

According to ESYS, Germany has to increase the capacity of solar and wind turbines five to 

threefold, making synthetic fuels a pillar of the energy system, and introducing a CO2 price 

across all sectors. According to ESYS forecast, such a system conversion costs two percent 

of the gross domestic product annually. Currently this would be around 70 billion euros. 

Depending on the scenario, spending will total between 2 and 3.4 trillion euros by 2050; 

other forecasts vary between 500 million and 2 trillion euros. Either way, the second part of 

the energy transition will be expensive and exhausting, a project as elaborate as 

reunification. 
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Article: Weaknesses of solar and wind, Myths and Questions that require an answer, 2019. 

 

Weaknesses of solar and wind, Myths and Questions that require an answer 

Introduction 

It is claimed that wind and solar are far the cheapest source of electricity and these sources 

should dominate future electricity supply.  There is substantial debate regarding this subject.  

There are many and complex issues that are involved.  These include climate change, 

environmental issues and many other externalities.  This paper focuses on known costs and 

subsidies and excludes these other issues.  That is not to say these other issues are not 

important or that there are not additional costs involved.  All sources of energy and their 

associated technologies are subject to similar issues and additional costs to varying 

degrees.  These will need to be addressed in a separate paper. 

Wind and solar claim a cost of 62cents/kWh.  This is the price at the gate of the supplier.  It 

does not include all the costs of supply necessary to convert this electricity from non-

dispatchable electricity supply at the gate to dispatchable electricity supply at the point of 

supply to the customer.  In order to achieve this result, these costs are paid either by the 

utility, in this case Eskom, or by other suppliers or they are passed through directly to the 

customer.  Either way customers pay either directly or via additional taxation.  These are in 

effect direct subsidies to solar and wind suppliers whereas they should be added as cost to 

the renewable energy suppliers.  

Critical to the debate are the following basic facts concerning the energy sources considered 

in this paper namely solar and wind called solar and wind in this paper and coal and nuclear.  

Solar and wind such as hydro biomass and thermal have different qualities and are not 

considered here.  Hydro and thermal are not options as they are not available in quantity in 

South Africa.  Gas is another fossil fuel which at this stage is not found in major economic 

quantities in South Africa.  They receive large subsidies paid by other energy suppliers and 

the electricity utility, in this case Eskom or by other customers.  Critical issues are that solar 

and wind have very low load factors in the case of wind an average of 35% or less and solar 

26% or less.  Their supply being weather dependent is highly variable, intermittent, 

interruptible unpredictable and unreliable.  Since on average supply is not available on 

average more than 65% of the time electricity supplied from these sources needs substantial 

back up.  This back- up must be available at any time i.e. 100% of the time 24/7.  In 

summary the availability of back-up supply must be 100% of the time, its utilisation is at least 

65% of the time or greater.  Coal has a load factor on average of approximately 80% and 

nuclear an average of 90%.  The load factors here are affected by predictable maintenance 

requirements and normally to a lesser extent by unpredictable repair requirements.  A 

reserve margin (or back up) of 20% has traditionally been considered sufficient to cover for 

both these events.  

Additional costs of solar and wind 

To the claimed costs of 62cents/kWh for solar and wind the additional costs that should be 

added include the items that follow in this list.   At this stage it is apparent that these costs 

are not included in costs and should be added to the quoted cost of 62cents/kWh Ultimately, 

it is essential that these additional costs be measured in cent/kWh.  The additional costs to 

Eskom, other suppliers or directly by customers can be measured in R millions /annum.   
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1. Additional grid costs:  Most wind farms are some distance from the existing grid and 

customers.  Not only do transmission lines have to be built but they will only be used 

less than 35% of the time.  This suggests that at minimum grid costs of wind must be 

at least approximately 3x the grid costs of dispatchable power units if not far more.  

The capital cost per kWh and the running cost per kWh must be approximately 3X 

that of reliable dispatchable power supply. 

2. Back up costs:  100% back up must be available 100% of the time.  Back up is 

utilised on average 65% of the time or more.   Taking coal or nuclear as a 

comparison with a load factor of 80% and 90% respectively.  Only 20% back up 

power needs to be kept and this will only be used on average 20% of the time or 

less.  This suggest that back up capital costs of wind would be approximately 5X 

higher per kWh than say coal with running costs approximately 3.25X that of reliable 

dispatchable power supply such as coal. 

3. Efficiency loss of back up and alternative electricity supply:  Back-up power or other 

power supplies would only be used where necessary.  As a result, due to low 

utilisation back up facilities would normally be running well below their optimal 

efficiency.  There efficiency loss is in effect a direct subsidy of the solar and wind in 

this example say wind.  The wind price would need to be increased by the efficiency 

loss incurred by back up suppliers or alternative electricity suppliers.   

4. Excess supply of electricity:  Because electricity supply from solar and wind is 

variable, unreliable intermittent and unpredictable there will be periods where a 

surplus of electricity will be generated.  In terms of the power purchase agreements 

(PPA), Eskom must pay the renewable producers for the excess power being 

produced.  There are periods when other electricity producers producing secure 

dispatchable power cannot close the plant or reduce power.    All these are additional 

cost that at present are passed on to the utility (Eskom) or other electricity producers 

or to consumers.  SA cannot export surplus electricity to other countries, which 

European countries e.g. Germany or States in the USA do.   

5. Insufficient electricity supply as a result of technology being unable to immediately 

close the gap between supply and demand:   Because electricity supply from solar 

and wind is variable, unreliable, unpredictable and intermittent there will be periods 

where a shortage of electricity supply will exist.   Despite the fact that they require 

substantial back up there will be periods when the back-up will not be available.  This 

will arise because whilst models indicate certainty of supply the real world is 

governed by uncertainty and back up will not be immediately available.  There will for 

a period be no supply before supply increases sufficiently to cover the deficit.  This 

will arise purely because the system will not adjust immediately to meet the supply 

demand imbalance.  This would suggest that the deficit would be determined by the 

statistical variability of the different electricity technology sources.  The economy 

would suffer as a result of the Cost Of Unserved Energy (COUE).    

6. High Economic Cost Of Unserved Energy: The economic Cost Of Unserved Energy 

(COUE) can be measured and these costs are extremely high.  The IRP estimates 

the COUE at R87.85/kWh.  This COUE of R87.85/kWh is as per the National Energy 

Regulator of South Africa (NERSA) study.  In December, a senior energy expert 

estimated that load shedding has cost South Africa over R1.0 trillion over the 

previous decade or over 1.5% GDP growth per annum.    
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7. Insufficient electricity supply as a result of extended periods of weather-related 

conditions:  Because solar and wind are dependent on unpredictable and highly 

variable weather-related conditions there will be extensive periods when electricity 

supply could fall well below average supply and could not be available at all for an 

extended or unexpected period.  This could involve long periods of excessive cloud, 

no wind or excessive wind making electricity generation impossible.  The country 

and/or parts of the country could be entirely dependent on backup generated 

electricity, which cannot immediately be supplied to meet demand. 

8. The Higher the penetration of low load, high variable intermittent technologies the 

higher the Cost Of Unserved Energy:  Models invariable are only as good as the 

assumptions used.  In addition, most models assume certainty of output and do not 

take into account risk and uncertainty.  The fact is that the real world is subject to risk 

and uncertainty.  There are a number of uncertainties and risks apparently not taken 

into account in the current set of models.  Firstly, there is a pause and delay before 

new generation technologies coming on line when a technology closes down.  

Secondly, as set out previously, the period of stoppage can increase and exceed the 

average planned for stoppages.  This can result in back up supplies becoming 

inadequate.   

9. Reduction in sales by Eskom as a result of artificially low prices offered by renewable 

suppliers: Installation of renewable power direct at customers or potential customers 

premises of Eskom reflect finally as lost demand or sales at Eskom or lack of growth 

of demand at Eskom.  A simplistic example would be at a factory or mine or even a 

solar installation at a customer in a shopping centre or domestic house. 

10. Cost of back up for installation directly supplied by solar and wind:  If there is a 

reduction in such customers electricity supply due for example to several days of no 

wind or clouds Eskom is expected to provide immediate back up supply at normal 

rate costs.  Eskom must have substantial back up readily available which is costly.   

11. Cost of purchasing electricity from customers who have their own renewable 

installations:  The trend is that customers can sell their surplus electricity supply to 

Eskom.  Invariable there is a commitment to purchase which in return reduces the 

perceived back up required.  However, this is not true as back-up is still required for 

normal back up requirements but also for the full installation of the renewable supply 

at the customer’s premises.  The truth is such customers are receiving hidden 

subsidies from Eskom paid for by Eskom unless passed on to other Eskom 

customers.  Either way customers are paying for the additional costs involved. 

12. Destruction of industries and political social economic impacts:  The move to solar 

and wind as set out in the IRP would result in the South Africa’s coal industry 

shrinking by 46%.  Coal mining accounted for 26.7% of the total value of mining 

production in 2015 making it the most valuable in terms of sales of the 14 main 

mining commodities.  A number of previously prosperous communities in Gauteng 

and South Africa would become ghost towns with rising unemployment and 

increasing poverty levels.  Social benefits would increase dramatically.  

13. Job Lack of permanent creation:  Renewable energy sources do not give rise to 

permanent jobs being created.  Most jobs created by solar and wind relate only to the 

construction phase.  In fact, most jobs, particularly skilled jobs, are created overseas 

in countries supplying equipment.  These countries would primarily be Germany in 

the case of wind related equipment and China in the case of solar equipment.   
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14. Export of jobs and Loss of energy sovereignty:  The move towards solar and wind will 

mean that South Africa loses it energy sovereignty, primarily to Germany for imports 

of technology and equipment related to wind and China for equipment related to 

solar.  South Africa will effectively export its skilled jobs overseas and suffer a loss of 

skills.  Instead of South Africa being an energy exporter it will become an energy 

importer as a result of losing coal exports and becoming dependent on gas imports.   

15. Creation of a current account deficit and not utilising valuable natural assets:  Coal is 

one of South Africa’s largest commodity products.  It is also one of the country’s 

largest exports.  It is also the country’s largest by value commodity export.  The 

importation of gas and loss of coal exports will result in an increasing and substantial 

current account deficit.  Coal mining accounted for approximately 26% of the total 

value of mining production in 2015 making it the most valuable in terms of sales.  

Potential uranium reserves are also substantial.  The drive for wind would deprive 

South African citizens of these benefits.   

16. Levelised Cost of Electricity (LCOE) is not a sound methodology to compare highly 

variable and interruptible electricity technologies with electricity supplied by reliable 

and virtually continuous energy generating technologies.  A report entitled ‘Critical 

Review of The Levelised Cost of Energy (LCOE) Metric’, by M.D. Sklar-Chik et al, 

South African Journal of Industrial Engineering December 2016 concludes that 

“LCOE neglects certain key terms such as inflation, integration costs, and system 

costs.” They note “Many international reports prove that such electricity supply is 

extremely expensive due to its variability, interruptibility, inefficiency and its 

requirement of 100% backup”.  The work of Paul Joskow et al of the Massachusetts 

Institute of Technology published in February 2011 wrote a paper entitled Comparing 

The Costs of Intermittent and Dispatchable Electricity Generating Technologies.  The 

paper demonstrated that LCOE comparisons are a misleading metric for comparing 

intermittent and dispatchable generating technologies, because they fail to take into 

account differences in the production profiles of intermittent and dispatchable 

generating technologies.  The paper uses a simple set of numerical examples that 

are representative of actual variations in production and market value profiles to 

show that intermittent and dispatchable generating technologies with identical 

Levelised total costs per kWh supplied can have very different economic values due 

to differences in the economic value of the electricity they produce.   

17. Methodologies and more realistic estimates of the true costs of solar and wind:  

There are many methods of calculation trying to prove one side of the argument or 

the other.  A simple or “simplistic” method using the load factor alone, gives the cost 

of wind at R1.77/kWh and the cost of solar at R2.38/kWh.  These compare to coal of 

R1.31/kWh and nuclear at R1.44/kWh.  More complex methodologies taking risk and 

uncertainty of outages into account and using variance or standard deviation as the 

estimate of risk put the costs of wind at R2.52/kWh, coal R1.10/kWh and nuclear 

R1.33/kWh.   

18. The test of global reality:  There is nothing like the test of global reality.  In 2016, the 

prices paid by industry in Germany were approximately 52% higher than France 

(nuclear) and 86% higher than Poland (coal).  The average estimates discussed 

above result in costs that are close to this global reality.   

 

Corruption 
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It is a separate exercise to ensure that all technologies are under all circumstances kept free 

of corruption at all levels.  Corruption has to be stamped out.  It is essential that the correct 

electricity generating sources are selected.  This must be made on the basis of efficiency, 

effectiveness and long-term cost and viability free of any corruption.   Corruption is a 

separate exercise to dealing with the economic choice of electricity technologies.   

 

Conclusion 

Emerging economies need to focus on those technologies which are efficient and effective.  

In South Africa, mining, manufacturing and industry need security of supply of electricity at 

competitive prices.   The only two electricity generation sources of energy that can achieve 

these objectives in this country would appear to be High Efficiency Low Emissions (HELE) 

coal, otherwise called ‘clean’ coal and nuclear.  

The country must focus on raising its economic growth rate by ensuring it has sustainable 

secure supply of electricity at the lowest economic cost.  This must be accompanied by the 

necessary supporting condition fostering domestic and foreign investment into its economy.  

The arguments above show clearly that solar and wind in the form of solar and wind in 

particular, almost certainly have substantial additional costs which are not fully accounted for 

in the current costs being utilised for them.  This also means that the so called least cost 

optimum mix is wrong.  As a result, this methodology as currently defined and used is badly 

flawed.  Furthermore, increased penetration of technologies such as solar and wind, which 

are variable, unreliable, intermittent and unpredictable, will automatically lead to higher cost 

of the optimum mix.  Finally, the risk and uncertainty posed by solar and wind leads to 

rapidly increasing economic costs as measured by the COUE.  All these are not currently 

allowed for or measured accurately in current models associated with the least cost energy 

mix.  The impact and economic COUE as set out by the IRP is approximately R87.85/kWh.   

The technique and methodology recommended uses statistical calculations based on 

variable calculations utilising the variance and mean of each technology to calculate the 

COUE.  Current models do not utilise any such statistical technique.    

 The above arguments and estimates lend force to the argument that solar and wind in 

particular are unaffordable in the current economic situation in the country.  The estimates 

strongly suggest that the least cost methodology is badly flawed and that going forward the 

renewable technologies of solar and wind should play a marginal role in any future 

technology mix for the country.  

The final nail in the coffin for South Africa is that increased penetration of wind will lead to a 

rapidly rising import bill for gas imports and the demise of its coal mining industry if not the 

entire mining industries.  These are catastrophes which could ensure that the future of South 

Africa will move towards rising unemployment, increasing poverty and increasing social and 

political instability.  South Africa needs to focus its energy plans on HELE or ‘clean’ coal, 

nuclear, domestic solar and limited gas apart from some use of other sustainable energy 

sources such as biomass, Hydro and pump storage. 

 

Appendix   Notes 0n the Costs of solar and wind are substantially less than coal and 

nuclear 

This leads to the myth which is accompanied by loads of misinformation.  Operating costs 

are low for solar and wind and far higher for coal and nuclear.  The argument then becomes 
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one of comparing Levelised Costs of Electricity (LCOE). This is another flaw and myth that 

leads to much public misinformation championed by idealists, vested financial and business 

interests and overseas experts with little interest in the long term sustainable economic 

development of the South African economy.  

It is estimated by the CSIR that the LCOE, which takes capital cost and all the above factors 

into account, for wind and solar is 62c/kWh, coal is R1.05/kWh and nuclear R1.30/kWh.  

Solar and wind apparently now becomes the clear winner.  However, solar and wind need 

full back up plus all the additional costs set out in this paper.  The fact remains that, using 

wind as an example, solar and wind need 100% back up.  Despite technological 

improvements, this leads to huge grid and integration problems, which substantially increase 

the real costs of solar and wind.  The reports avoid the issue that the renewable industry 

then effectively receives hidden subsidies from more reliable energy sources to cover these 

weaknesses as set out in this paper.   

In summary, the rankings are quite clear, wind again becomes the most expensive option, 

Solar and wind, despite the protestations of many so-called environmentalist, are not 

capable of driving reindustrialisation and creating conditions suitable for high economic 

growth in a country such as South Africa.  This paper has not touched on the vast land area 

required for windfarms and their grids and the devastating impact on the environment that 

goes with this.  The following notes on each point raised previously are in addition to and 

should be read in conjunction with the points raised in the previous sections. 

1. Additional grid costs:  This suggests that at minimum grid costs of wind must be at 

least approximately 3x (100/35) the grid costs of dispatchable power units if not far 

more.  The capital cost per kWh and the running cost per kWh must also be 

approximately 3X that of reliable dispatchable power supply. 

2. Back up costs:  This suggest that back up capital costs of wind could be 

approximately 5X higher per kWh [100/20] than say coal with running costs could be 

approximately 3.25X [65/20] that of reliable dispatchable power supply such as coal. 

3. Efficiency loss of back up and alternative electricity supply:  This would suggest the 

efficiency loss could be approximately 54% [(100-65)/65].  There would need to be a 

price increase of the back-up or alternative electricity supplier of the same amount 

namely 54%.  This estimate is based on all solar and wind particularly wind require 

100% back up which is used only 65% of the time i.e. it is running at only 65% 

efficiency. 

4. Excess supply of electricity:  This would suggest that such events increase with 

increased use and penetration of solar and wind.  Based on usage where for coal the 

load factor is say 80% of the time, nuclear say 90% and only 35% for wind suggests 

that surplus electricity occurs at least about 2.3X [80/35] more frequently using wind 

energy. 

5. Insufficient electricity supply as a result of technology being unable to immediately 

close the gap between supply and demand:  This will occur despite having a spinning 

reserve.  This occurs more frequently when such changes are unplanned and occur 

more often in an unplanned or unpredictable way.  This is the case with renewable 

technologies particularly wind and solar.  There is a statistical risk of non-supply 

which would increase with lower load factors combined with a higher variability 

arising out of low load factors and high variability and intermittency.  This is a 

statistical calculation based on load factors and standard deviations of each 

technology.  Basically, the lower the load factor the higher the standard deviation and 

https://www.biznews.com/sustainable-business/2016/07/25/chris-yelland-understanding-cost-electricity-medupi-kusile-ipps/
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the higher would be the resulting COUE.  Equally the higher the penetration of low 

load factors and high variability solar and wind automatically increases the economic 

COUE. 

6. High Economic Cost Of Unserved Energy: The impact of Eskom’s latest stage 2 load 

shedding of 2,000MW is set to cost South Africa’s productive economy R2 billion in 

13 hours daily according to some energy analysts.   Together with corruption these 

are frightening figures.  No wonder there is insufficient domestic and foreign 

investments.  Investors have lost confidence in South Africa managing itself. 

7. Insufficient electricity supply as a result of extended periods of weather-related 

conditions:  This would suggest that risk parameters would rise rapidly with 

increasing penetration of low load factor solar and wind with unreliable, high 

variability, high intermittency and low predictability.  This is a statistical calculation 

based on load factors and standard deviations of each technology.  As far as is 

known this is not fully taken into account at present in the models. 

8. The Higher the penetration of low load, high variable intermittent technologies the 

higher the Cost Of Unserved Energy:    The extent to which these can or will occur 

increases risk of electricity supply shortages whether these be due to multiple short 

period inadequate supply or as a result of the extended period shortages.   Both 

cases result in economic costs to the area region or country resulting in an increasing 

economic COUE.  

9. Reduction in sales by Eskom as a result of artificially low prices offered by renewable 

suppliers: This results in a loss of revenue for Eskom however Eskom must still 

provide full back up for these facilities. 

10. Cost of back up for installation directly supplied by solar and wind:  Eskom must have 

substantial back up readily available which is costly.  This is therefore a direct 

subsidy to solar and wind and these additional costs should be added to the 

renewable cost. 

11. Cost of purchasing electricity from customers who have their own renewable 

installations:  The actual cost to Eskom will depend on the terms arranged.  A 

calculation based on the current arrangements would almost certainly reveal that as 

a system it would be cheaper to have permanent supplies from Eskom.  For the 

customer as long as he continues to have cheap back up electricity available from 

Eskom the perception that he has achieved lower cost electricity is a reality.  In effect 

the customer is receiving a subsidy.  The outcome for the country and entire system 

is negative even though for the customer it appears to be positive.   

12. Destruction of industries and political social economic impacts:  A report by 

Econometrix prepared in 2018 indicates that the countries coal industry would be 

adversely affected.  The report found that the negative impact on the coal industry 

would reduce the GDP of South Africa by over 2.5% or R75.2. billion.  Compensation 

of employees would be reduced by R25.1 billion.  Investment would be expected to 

be R3.8 billion lower per year.  Government tax income would be reduced by R16.2 

billion.   There would be a loss in employment of 29000 jobs in the coal mining 

industry alone, and almost 162000 jobs in the economy.  Approximately 1 million 

dependents would be adversely affected.    

13. Lack of permanent creation:  It is interesting to note that Energiewende or the 

movement towards solar and wind in Germany is considered by many to be a total 
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failure.  Germany has closed its solar related production facilities.  China has 

expanded its manufacturing of solar related equipment.  These goods are primarily 

for export.  Chinas primary major energy thrust is focussed on High Efficiency Low 

Emission (HELE) “clean” coal and nuclear.  This is also the case in other high growth 

ASEAN countries and India.   

14. Export of jobs and Loss of energy sovereignty:  In Germany the Energiewende 

programme has resulted in Germany becoming dependent on energy trade with 

other countries.  This involves both the export of surplus electricity and the import of 

electricity when faced with electricity deficits.  South Africa is not in the fortunate 

position to trade energy with other countries on any scale.  This happens more 

frequently than generally recognised.  In fact, during the winter of 2016 Germany had 

an extended period with a chronic shortage of electricity.  Many people suffered as a 

result.  Germany and much of Europe has become dependent on gas from Eastern 

Europe and Russia.  International energy experts and strategist consider that 

Germany has lost its energy sovereignty to Russia.  There is real concern about this 

situation. 

15. Creation of a current account deficit and not utilising valuable natural assets:  South 

Africa has 55 billion tons of coal left which would last over 100 years.  The 

discounted value of coal reserves is more than a ten trillion Rand.  The value of 

Uranium reserves is probably equal to this.  South Africa cannot afford to leave these 

valuable assets and their value added buried in the ground.  They represent to each 

South African of working age a value of over R500000 per working person (R0.5 

million/per working person). 

16. Levelised Cost of Electricity (LCOE) is not a sound methodology to compare highly 

variable and interruptible electricity technologies with electricity supplied by reliable 

and virtually continuous energy generating technologies.  A study entitled “Nuclear 

Energy and Solar and wind: System Effects in Low-carbon Electricity Systems 

investigated” 2012 by the Nuclear Energy Agency (NEA) and Organisation for 

Economic Co-Operation and Development (OECD) estimated the additional grid 

costs alone would amount to more than R0.3/kWh.  A similar result and other factors 

can be found in the study entitled The Full Costs of Electricity Provision 2018 by the 

NEA and the OECD.   Various in-depth studies by experts around the world 

substantiate this fact.  Such papers and reports include a recent Australian Research 

study by GHD and Solstice Development Services entitled “HELE Power Station 

Cost and Efficiency Report.”  Another study by B.P. Heard et al entitled a ‘Burden of 

proof: A comprehensive review of the feasibility of 100% renewable-electricity 

systems’ concluded that “there is no empirical or historical evidence that 

demonstrates that such systems are in fact feasible”.  They also reviewed the CSIR 

proposals.  The study concluded “both the use of the terms ‘technically feasible’ and 

the attempted costing of the proposed system are inappropriate and premature”.  A 

research report by D. Weißbach et al (2013) on Energy Returned from Energy 

Invested (EROI) in Germany showed that solar and wind are uneconomic and will 

lead to economic stagnation.   Another scholar, Tim Mount et al in his paper entitled 

The Hidden System Costs of Wind Generation in Deregulated Electricity Markets, 

brings an interesting angle to this discourse.  In his paper of January 2011, he deals 

with the hidden system costs of wind generation.  These hidden costs appear to 

completely ignored in current models.  
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17. Methodologies and more realistic estimates of the true costs of solar and wind:  The 

simple or “simplistic” method using the load factor alone uses simple logic.  The 

argument is that each technology should be able to support its own electricity supply.  

The simplistic calculations are that the cost of wind is R1.77/kWh (100/35XR0.62)).  

The cost of solar is R2.38/kWh (100/26X62) cents.  These costs compare to coal 

which are estimated R1.31/kWh (100/80XR1.05) and nuclear at R1.44/kWh 

(100/90XR1.30).  These are purely guideline estimates and do not take into account 

the additional grid costs and other costs set out previously.  The more complex 

methodologies taking risk and uncertainty of outages into account and using variance 

or standard deviation as the estimate of risk need to be discussed separately. 

18. The test of global reality:  If any further proof is required, it is a reality that there is no 

country in the world with high penetration solar and wind, where electricity prices are 

cheaper than coal or nuclear-powered electricity where available.  This includes 

countries such as Denmark, Germany, Ireland, and states within countries such as 

Australia like South Australia and the USA such as California.  Many such countries 

and states are experiencing energy poverty and deindustrialisation.  High growth 

emerging economies such as China, India, the Asean countries are focussing on 

using fossil fuels and nuclear.  This is also true of Russia and countries in Eastern 

Europe including countries such as Poland. 

Other Factors 

There are many other factors that need to be taken into account.  This includes cost 

environmental economic political and social factors. 

Such other factors that need to be taken into account include: 

1. Reduction of sales by Eskom from economic policies:  The poor economic policies of 

government have effectively reduced economic growth.  In particular they have 

reduced the growth of industry mining and generally goods producing industry.  This 

has led to a structural change in the economy where the service sectors particularly 

government with low electricity intensivity and public sectors have experienced high 

growth whilst goods producing sectors with high electricity intensivity have 

experienced low growth.  This has led to relatively low electricity demand growth.  In 

the long term this is an unsustainable economic growth model for a country such as 

South Africa which require as set out in the National Development Plan NDP high 

growth in its good producing sectors.  This would suggest that the below average 

electricity growth of Eskom has been as a result of factors beyond Eskom’s control.  

If correct policies are followed electricity growth should increase.  Planning must take 

this into account.  This will require an increase in reliable base load power. 

By Rob Jeffrey, 2019 
Rob Jeffrey 
Economic Risk Consultant 
M: 082 4695752  
E: rob@economicrisk.co.za
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Specialist Critical Review Paper: Objection Against The Proposed Boulders Wind Farm and 

Associated Infrastructure, West Coast District Municipality, Western Cape Province, Based 

Upon A Limited Review Of The Draft Environmental Impact Assessment Report, Dated May 

2019. 
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