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Executive summary: A More Competitive
Energiewende

Germany’s prosperity, more than that of any other major industrial nation, depends on its ability to export.
But in a highly competitive world, German industry is at increasing disadvantage owing to the growing
energy price disadvantage that it faces. Average industrial electricity prices in Germany have risen approxi-
mately 60% since 2007, while prices in the United States and in China have increased less than 10%.

This price gap between Germany and its competitors is the result of two factors. First, costs associated with
the Energiewende have risen rapidly. Germany is already committed to an additional €185 billion (constant
2013) in renewables support costs over the next two decades. Second, the shale gas revolution in North
America has reduced gas prices there, making the United States a much more competitive location for man-
ufacturing and exporting.

This price gap now threatens Germany’s economic performance. Diverging international energy prices are
a particular risk for Germany, owing to its reliance on a competitive manufacturing sector and exports.
Manufacturing accounted for 21% of the German economy in 2013, one of the highest shares among all large
developed economies. The difference is even more striking in terms of trade. Total exports represented 51%
of German gross domestic product (GDP) in 2013, compared to 26% of GDP for China, 27% for France, 16%
for Japan, and 13% for the United States.

The objective of the Energiewende was a competitive transition to a low-carbon economy. One of the key princi-
ples of this transition was to maintain “competitive energy prices.” Germany has rapidly developed renewables
capacity, but it has not generated the expected reduction in CO, emissions. Moreover, with some of the highest
electricity prices in the industrial world, Germany has failed to achieve its competitive energy price goal.

In the last few months, German policymakers and the wider public have increasingly become aware of the
economic urgency of Energiewende reform. Considering the long-term economic consequences highlighted
in this study, a successful reform of the Energiewende could be as important for Germany’s economic per-
formance in the years ahead as the labor market reforms were a decade ago.

The current high-cost energy path will make Germany less competitive in the world economy, penal-
ize Germany in terms of jobs and industrial investment, and impose a cost on the overall economy and
household income. Without reforms to the Energiewende, Germany will lose industrial capacity as invest-
ment moves offshore and the international market share of German products shrinks. The consequences
for the German economy would be profound, directly affecting Germany’s GDP, jobs, income, trade posi-
tion, and government revenues. In January 2014, German Minister of Economy and Energy Sigmar Gabriel
recognized this by warning that, “We have reached the limits of what we can ask of our economy” in
terms of energy prices. He added that if Germany remains on the current course, it will face a “dramatic
deindustrialization.”

This study describes a path to get the Energiewende back on the course originally intended. It points the
way to a “More Competitive Energiewende,” pivoting away from a focus solely on renewables development
toward a more balanced approach. A more measured pace of renewables growth brings an increase in CO,
emissions over the path of the current Energiewende. However, using gas-fired generation instead of coal
as a complement to renewables reduces this impact in a cost-effective way.

In this study, we compare the effects of remaining on the current course of the Energiewende to a More
Competitive Energiewende in which domestically produced natural gas plays a larger role. Compared to the
current path, the More Competitive Energiewende—a lower-cost system with gas—has the following eco-
nomic benefits:

1. BMWi, BMU (2011), Energiekonzept fiir eine umweltschonende, zuverldssige und bezahlbare Energieversorgung.

2. Sigmar Gabriel in a speech at the 21t Handelsblatt Jahrestagung, http://www.sigmar-gabriel.de/reden/rede-bei-der-handelsblatt-jahrestagung-energiewirtschaft-
2014-am-21-januar-2014.
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» Gross Domestic Product: GDP would be nearly €28 billion, or 0.9%, larger in 2020, and €85 billion, or
2.5%, larger in 2025. The gain in GDP is even greater in the longer term, reaching €138 billion, or 3.4%,
by 2040.

e Employment: The economy would support 207,000, or 0.5%, more jobs in 2020, and 559,000, or 1.3%,
more jobs in 2025. In the longer term, the economy would support nearly 1 million additional jobs by
2040. These employment increases are net of the slower growth in jobs in “green” energy industries.

» Disposable Income: The benefits of Energiewende reform extend to all the citizens of Germany, as the
resulting economic growth increases real disposable income. Reform would add an average of €123 in
disposable income per person in 2020 and €847 per person in 2040.

e Government Revenues: Increases in overall economic activity and royalties from gas production
would yield nearly €40 billion in additional annual revenues by 2030, rising to €68 billion by 2040.

e Manufacturing Exports: Lower energy prices increase German manufacturing’s relative competitive-
ness. Net exports for the manufacturing sector would be €36 billion larger in 2030 and €63 billion larger
by 2040—a gain of 20%.

However, even with a More Competitive Energiewende, German retail electricity prices will remain rela-
tively high by international standards. As a result, maintaining the EEG rebates, which provide large energy
intensive industries with some relief from these higher prices, is essential to realizing the economic ben-
efits presented in this study. If the rebates were phased out, by 2020 GDP would be almost 5% lower and real
disposable income per capita would decrease by more than €500 per year, by far offsetting direct savings in
private consumers’ electricity bills.

The Energiewende is an initiative with global significance. Germany is in a unique position to take the
lead in demonstrating how a transition towards a low-carbon world can be managed in a sustainable and
affordable manner. By linking deployment of mature renewables with natural gas as a bridging technology,
Germany could stay on the path toward a low-carbon economy while opening new opportunities in a global
energy world. To do otherwise, would make Germany less competitive and would cause loss of industrial
investment that would translate into loss of jobs.

Why are German energy prices higher than those of competitors?

We have identified two factors that are driving the energy price disadvantage that is challenging Germany’s
industrial competitiveness. Neither was anticipated when the Energiewende was shaped a few years ago.

o The high cost of the domestic power system. The Erneuerbare Energien Gesetz (EEG), or Renewable
Energy Sources Act, funds renewable power deployment through a surcharge on electricity bills. This
surcharge has been the primary driver of electricity price increases for most German consumers. Total
costs will exceed €23 billion (€62.4 per megawatt-hour [MWHh]) in 2014, up from €13.5 billion (€35.3/
MWh) in 2011, and costs will remain high for many years. As a result, German electricity prices will
remain high by international standards over the long term. A rebate system provides some relief from
the EEG charges for large, energy-intensive industry, helping to support overall GDP growth, but most
consumers pay the full cost of renewables support. The rebates do not protect most small and medium-
sized enterprises, which are so central to the Germany economy.

» The unconventional revolution in North America. The Energiewende was based upon the expec-
tation of high and rising prices for conventional energy. Events have undermined that assumption as
abundant, low-cost natural gas supply has emerged in North America. Improving exploration and produc-
tion techniques have brought about the large-scale development of shale gas and associated gas in North
America over the past five years. The resulting much lower level for North American gas prices—less than
one-third of those in Europe—has dramatically boosted the competitiveness of American manufactur-
ing industries. Based on its improved competitive energy position, North America is now attracting
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the United States rose by less
than €4/MWh (8%) while prices
in China rose by €7/MWh (9%).

German industrial electricity prices are also at the upper end of the range of European prices. A recent anal-
ysis by the European Commission shows that, among the major European economies, only Italy has higher
industrial power prices.*

Why are energy prices critical to Germany?

Energy is an important cost component for most industries, although the degree of importance var-
ies across sectors. For energy-intensive sectors like chemicals, energy costs are a primary component of
production costs and international differences have significant impacts on competitiveness. However, if
energy makes up a small share of a sector’s costs, large international differences in energy costs may not be
a major concern.

These differences among industries could lead some to argue that industrial policy should focus on the
“greener,” less energy-intensive industries and accept or even welcome the exit of energy-intensive indus-
tries from Germany. Yet this view misses a critical point. Germany’s highly integrated supply chains and
industry clusters connect energy-intensive and non-energy-intensive businesses. Policy that places energy-
intensive industry at a relative
disadvantage to global peers

. . . . TABLE ES.1
will have broad implications
across the domestic industrial Historic Shares in industry inputs
landscape. € million (constant 2013)
Domestic Total Share
Table ES.1 demonstrates the Machinery and equipment n.e.c. 98149 130,004 75%
degree of integration in the  cpemical and Pharmaceuticals 52,048 82,908 64%
GermAan maIﬁUfaCtunglg S,ec_ Motor vehicles, trailers and semi-trailers 162,937 228,061 71%
tor. Across all manuiacturing o . oo 35454 59,303 60%
industries, approximately 69% ,
All Industries 660,984 964,449 69%

of inputs (by value) are sourced
within  Germany.  Energy-
intensive industries—like

Note: Analysis is based on 2009 Input-Output model of the German economy.

Source: IHS Economics

3. IHS (2013), America’s New Energy Future: The Unconventional Oil and Gas Revolution and the US Economy; Vol 3: A Manufacturing Renaissance, http://www.ihs.com/
info/ecc/a/americas-new-energy-future-report-vol-3.aspx.

4. European Commission (2014c), Energy prices and costs in Europe, http://ec.europa.eu/energy/doc/2030/20140122_communication_energy_prices.pdf.
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chemicals and basic metals—source a large share of their inputs from domestic suppliers. In this way, German
manufacturers and service providers, large and small, energy-intensive and less energy-intensive are linked
to each other through supply chains. Any impact to the health of energy-intensive industry is not isolated,
but reverberates throughout these supply chains and throughout the entire economy.

How do energy prices impact competitiveness?

The competitiveness of a company or sector depends on its cost position relative to the rest of the mar-
ket. However, isolating the influence of energy costs from that of all other competitive factors is difficult.
To estimate the impact on competitiveness of Germany’s higher electricity prices, we did an econometric
analysis to quantify across 16 German manufacturing sectors the historical change in net exports that was
attributable to higher electricity prices relative to a peer group of trading partners.

The benchmark industrial electricity price for Germany’s key trading partners increased between 2008
and 2013, but less than Germany’s prices increased. While Germany’s average electricity price level was
21% above the international benchmark in 2008, that difference widened to 40% in 2013. As a result of
this growing price differential, Germany’s manufacturing sector suffered net export losses that increased
from 2008 to 2011 and climbed again in 2013. Net export losses directly attributed to the electricity price
differential were €15 billion in 2013—triple 2009’s losses—and totaled €52 billion for the six-year period,
2008-13. Most of the losses attributable to the electricity price differential occurred in energy-intensive
sectors. Nearly 60%, or €30 billion, occurred in paper, chemicals and pharmaceuticals, non-metallic min-
eral products, and basic metals. The remainder of the losses is spread across all other sectors.

The net export losses for smaller-scale electricity consumers attributable to the international electricity
price differential were much larger than the share of small and medium enterprises (SMEs) in Germany’s
manufacturing industry. Between 2008 and 2013, smaller-scale consumers experienced 77% of the cumula-
tive net export losses, while SMEs account for only 29% of Germany’s total manufacturing output. In other
words, the export losses fell disproportionately on smaller companies.

Balancing costs and emission reductions

Given the importance of competitive energy prices to German manufacturing and the broader economy,
how does Germany respond? An inherent tension lies at the heart of the Energiewende. Slowing the pace of
renewables development to a more measured rate of growth is the only way to reduce power system costs.
However, this slows the transition to a lower-carbon economy. The challenge for policy today is to find an
appropriate balance between cost containment and emissions reduction.

Natural gas is an important part of the solution. Indeed, natural gas is the cleanest fossil fuel, with just half
the CO, emissions of coal and much lower contributions to air pollution. Increasing gas production and the
resulting low prices have allowed the United States to reduce its CO, emissions back to 1994 levels, despite
economic growth of 60% since that time. In a new communication released in January 2014, the European
Commission included indigenous conventional and unconventional natural gas (shale gas) among “the sus-
tainable indigenous sources”, along with “renewable energy sources”, available to its member countries.®

Greater development of local gas resources

Gas currently plays a limited role in Germany’s power generation, accounting for only 11% of the total in 2012,
compared to 30% in Britain and over 40% in Italy. However, Germany has an opportunity to expand the role of
gas, creating a low-carbon power system that partners highly efficient gas generation with renewables.

Development of Germany’s domestic shale gas resources would allow gas to play a larger role in the power
system without increasing imports. IHS performed a detailed analysis of Germany’s shale gas potential to
better understand this opportunity. Using an analogue approach that is standard for largely unexplored
regions, the geological characteristics of each German shale play—depth, total organic content, thickness,

5. European Commission (2014b), A Policy Framework for Climate and energy in the Period from 2020 to 2030, http://ec.europa.eu/energy/doc/2030/com_2014_15_en.pdf.
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maturity, and others—were
compared to US plays to develop
cost and production estimates
based on extensive experience
in the United States. These
estimates were then adjusted
to account for the specifics of
Germany’s regulatory and fiscal
structure. Resources in environ-
mentally sensitive areas were
excluded from consideration.

IHS estimates that more than
20 billion cubic meters (Bcm)
per year of shale gas production
is possible in Germany by 2030,
the equivalent of 25% of current
consumption. Production would
continue to rise after that, peak-
ing at more than 25 Bcm in the
mid-2030s. Conventional and
shale gas production would be
almost 30 Bcm through the
2030s, enough to meet more
than 35% of current German gas
demand. This volume would be
similar to Germany’s current
imports from Norway. Russian
exports to Germany were 37
Bcm in 2013.

Favorable geology is only part
of the equation. Without the
appropriate policy framework,
these levels of production will
not be reached. IHS has iden-
tified five necessary policy
conditions for shale develop-
ment in Germany:

e Acceptance of hydraulic
fracturing under a “prudent
development”  regulatory
framework;

e Appropriate contracttermsfor
exploration and development;

e An efficient regulatory sys-

tem able to process licenses
for many wells per year;

© 2014 IHS

Shale rig site - Poland

North American Natural Gas Production—Not a “Bubble”

Estimates of technically recoverable reserves (excluding associated
gas resources in oil reservoirs) in the United States are three times
higher today than they were in 2000, enough to provide a 100-year
supply of natural gas at current demand levels. These evolving esti-
mates of technically recoverable reserves—combined with actual
drilling experience—confirm that this is a long-term supply phe-
nomenon, not a passing “bubble.”

FIGURE ES.2

Estimates of US technically recoverable natural gas resources
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» Afiscal regime tailored to the needs of shale gas development that appropriately rewards affected land-
owners, communities, and states;

e An indigenous supply chain able to support the operation of up to 300 modern drilling rigs located
throughout Europe.

The European gas market is highly interconnected, and production in one market has an impact on prices
in neighboring markets. For this reason, IHS also undertook an analysis of overall European shale poten-
tial. Substantial production is possible in other countries, including Poland and the United Kingdom, if they
adopt policies conducive to shale development. Total shale gas production in the EU 28 could exceed 70
Bcm in 2030, increasing to almost 90 Bcm by 2040. This is on the same scale as current Norwegian pipeline
exports to the EU of 100 Bcm. Russian exports to the EU in 2013 were 130 Bcm.

Production on this scale would have an impact on gas prices in the European market. Development of local
gas supply would put downward pressure on European prices, reducing them by as much as 20% compared
with a scenario in which Europe did not develop its shale endowment. At the same time, it would contrib-
ute to greater energy security, meeting an objective of both Germany and the European Union.

Economic impacts of a lower-cost power system with shale gas

Abundant and secure supplies of natural gas provide a basis for balancing costs with emissions reductions
in the German power system. Reforming the Energiewende to slow the pace of renewables development,
particularly expensive offshore wind, and to expand the role of gas would enable Germany to reduce power
system costs while minimizing the impact on CO, emissions. Lower-priced gas would make gas-fired gen-
eration more economic than coal beginning in the mid-2020s, meaning that operators would not invest to
prolong the life of existing coal plants. New power plants would be gas-fired because of the lower capital
cost of gas plants compared to coal.

These reforms would reduce the cumulative cost of the power system by €125 billion (constant 2013) from
2014-40, primarily due to reduced capital investment. The benefits of reduced capital spending would be
partially offset by increased spending on fuel and emissions.

By 2020, German GDP would TABLEES.2

o . .
be O',9/° hlgher than if the Impact of lower cost power system with shale gas versus current path
BRIl 2020 2050 _2040]

current high-cost path. The 2020 2030 2040

benefits of a More Competitive ~Change in GDP (%) 09% 2.3% 3.4%
Energiewende in the form of Change in disposable income per capita (€ constant 2013)  123€ 580€ 847 €
additional GDP growth would Change in employment (thousands) 207 488 944

grow over time, with GDP 2.3%  Source: IHS Economics

and 3.4% higher in 2030 and

2040, respectively. By 2040,

this cost savings would result in 1 million net additional jobs and an average of €847 per person additional
real disposable income (see Table ES.2).

Shale gas development is a key contributor to this economic stimulus, accounting for about 77% of the GDP
increase in 2020 and nearly 44% of the GDP increase in 2040. It also has an important fiscal impact, provid-
ing a source of additional government revenue.

The role of rebates

However, despite the cost reductions that a reformed Energiewende can bring, German retail electricity
prices will remain high by international standards (see Figure ES.3). As a result, maintaining the existing EEG
rebates for energy-intensive customers is essential to recognizing the economic benefits presented in this
study.
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If the rebates were phased out, FIGUREES.3
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Conclusion

German energy costs and TABLEESA3

emissions have risen as the .
. Pl Impact of phasing out rebates versus current path
ROl 2020 2030 200

Slower deployment of renewables 2020 2030 2040
combined with a greater role for ~Change in GDP (%) -4.8% -49%  -5.3%
natural gas—particularly domes- Change in disposable income per capita (€ constant 2013) -543 € -812 € -1,061 €
tically produced natural gas—can  Change in employment (thousands) 1,106 -1103  -1,122

reduce the costs and risks of the  source: IHs Economics
Energiewende. However, none of

this will happen without prudent

policy choices.

Continuation on the current track will result in a decreasing role for gas over time, as domestic gas pro-
duction declines and coal continues to dominate the thermal mix in Germany. (The share of domestic gas
production in Germany’s total gas consumption has decreased from 20% in 2000 to 10% today). Increasing
the role of indigenously produced gas in the power sector alongside mature renewables provides Germany
with an opportunity to secure an affordable and sustainable path for the Energiewende.

However, German consumer electricity prices will remain internationally high in the long-term. As aresult,
retaining the EEG rebate system is of critical importance to preserve the health of energy-intensive indus-
try in Germany and the supply chain, including small and medium sized companies, that depends upon it.
Moreover, this study demonstrates that the average consumer benefits from the rebate system, because the
benefit of stronger economic growth greatly outweighs the small decrease in electricity bills that would
result from removing the rebates.

Reforming the Energiewende is necessary to maintaining the vitality of the German economy and the eco-
nomic well-being of the German people. Reform embodied in a More Competitive Energiewende can secure
a sustainable path toward a renewable energy future while maintaining a stronger German economy that
has greater exports, more manufacturing jobs, and is more competitive in the changing global economy.

6. THS estimates German CO, emissions rose by about 2% in 2013 based on AGEB energy consumption statistics.
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Report structure

In this study, THS performed a first-of-its-kind economic analysis of the impact of gas and power prices on
the German economy.’

Chapter 1 compares end user prices for gas and power in Germany to prices in a number of other countries,
demonstrating Germany’s competitive disadvantage in terms of energy costs.

Chapter 2 considers the drivers that have increased end-consumer electricity prices in Germany over the
past six years and describes the rebates that have limited price rises for energy-intensive consumers.

Chapter 3 quantifies the impact that high energy prices have had on the German economy in recent years
and quantifies the resulting reduction in competitiveness of German industry. The impact of the electricity
price difference on supply chains and industry clusters is also analyzed.

Chapter 4 describes the scenarios that form the basis of the analysis presented in the remainder of the
report—the Current Path of today’s Energiewende and the two paths within the More Competitive
Energiewende.

Chapter 5 models the impact of changing the allocation of renewable support costs on end consumer prices
and the subsequent impact on economic performance. The economic analysis considers the impact on the
industries that receive the rebates and the wider impact on their suppliers, customers, and the overall
economy.

Chapter 6 analyzes the potential for development of shale gas resources in Germany and in Europe as a
whole. It demonstrates the impact on natural gas prices.

Chapter 7 describes the potential to reduce the cost of the Energiewende and the impact of reform on the
future path of German CO, emissions. It also describes the role of gas in a More Competitive Energiewende.

Chapter 8 models the potential economic benefits of reforming the German power system, with and with-
out the development of German and European shale gas.

Chapter 9 presents the study conclusions and the path forward for a More Competitive Energiewende.

IHS offers consistent data, analysis and forecasts for more than 200 countries, with up to 500 economic indica-
tors per country. Econometric analysis is one of the core competences of IHS Economics, which represents the
merger of two of the world’s leading economic analysis firms, Wharton Econometrics and DRI. The founder of
IHS Economics’ practice in this area was Lawrence Klein, who was awarded the Nobel Prize in 1980 “for the
creation of econometric models and their application to the analysis of economic fluctuations and economic
policies”. The Nobel Prize committee added ,“Few if any researchers in the empirical field of economic science
have had so many successors and such a large impact as Lawrence Klein.”

7. This study builds upon IHS’ October 2013 study The Challenge to Germany’s Global Competitiveness in a New Energy World. In this new report, we extend the time frame
to 2040 and consider the benefits that development of shale gas in Germany and Europe could bring. In addition, we break down the economic impacts quantified in
the original report into their constituent parts by comparing the impact of each policy change to a baseline. The baseline, which is defined in detail in Chapter 4, models
current German energy policy and regulation.
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1. New global energy reality challenges

Germany’s international competitiveness
Key findings

» The Energiewende has moved away from its goal of competitive low-carbon energy.

e The energy price differential with the United States in particular is growing as German electricity
prices rise and US gas prices fall.

More than 10 years into Germany’s transformational Energiewende, the country’s future economic com-
petitiveness is at risk. The Energiewende was designed to create a competitive transition to a low carbon
economy. The 2010 Energiekonzept, which outlines Germany’s energy strategy to 2050, emphasized main-
taining competitiveness as one of the main tasks of German energy policy: “Germany shall in the future,
alongside competitive energy prices and high levels of welfare, become one of the most energy efficient and
most environmentally friendly economies in the world.”®

However, German electricity prices, already high by international standards, are increasing faster than
prices in major competing markets. Between 2007 and 2013, the International Energy Agency (IEA) reports
that German industrial electricity prices increased almost €50/MWh, or about 60%, as shown in Figure 1.1.
Over the same period, prices in the United States rose by less than €4/MWh (8%) while prices in China rose
by €7/MWh (9%).” German industrial electricity prices are also at the upper end of the range of European
prices. Recent analysis by the European Commission shows that, of the major European economies, only
Italy has higher industrial power prices.'

At the same time, the global energy landscape has been transformed. A core assumption underpinning the
Energiewende was that the cost of oil and gas would continue to rise. Then came the unconventional revo-
lution in shale gas and tight oil in the United States, which drove natural gas prices there down to less than
one-third of Europe’s prices (see Figure 1.2). As aresult, industries are shifting investment to the United States

FIGURE 1.1 FIGURE 1.2
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Source: Intematonal Energy Agency (IEA), IHS Energy ©2014 IHS Source: IEA, IHS Erergy ©2014 IHS

8. BMWi, BMU (2011), Energiekonzept fiir eine umweltschonende, zuverldssige und bezahlbare Energieversorgung, http://www.bmub.bund.de/fileadmin/bmu-import/
files/pdfs/allgemein/application/pdf/energiekonzept_bundesregierung.pdf.

9. IEA data is used for the international comparison of industrial energy prices, as it is the only source for end-consumer prices across a range of geographies. For 2012
and 2013, IHS estimated industrial prices, based on national sources.

10. European Commission (2014c), Energy prices and costs in Europe, http://ec.europa.eu/energy/doc/2030/20140122_communication_energy_prices.pdf.
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where inexpensive domestic energy resources have created a tremendous boost for US manufacturing. A mas-
sive amount of new investment—approximately €90 billion—by both US and non-US companies (including
European companies) is now planned, paving the way to higher economic growth and job creation in the
United States over the next several years.!"

The new US advantage is causing  TABLE 1.1

Increasing alarm in Europe and Exports as share of 10 largest economies, 2013

prompting European companies —
to shift investment away from Fef\i)i1a" GDPt(€ I:I:(I):;, hExpo;‘t; ;;
Europe to the United States. The consten ) Share o

energy price differential is a par- ~ Germany 2,740 51%
ticular concern for Germany, United Kingdom 1,909 31%
because German exports repre- ltaly 1,559 30%
sent half of GDP, far more than  France 2,064 27%
in any other large economy (see  Ryssian Federation 1,602 27%
Table 1.1). China 6,985 26%
. . India 1,430 25%
The increases in power system
cost are occurring at the same 2P 3,760 16%
time as German CO, emissions ~ United States 12,644 13%
are rising. Three factors have Brazil 1,682 13%

driven the growth in emissions:  Seurce: IHS Economics

1. Phase-out of nuclear power. With the start of the phase-out of nuclear power, Germany has lost a sig-
nificant source of zero-carbon generation.

2. Increased use of coal. Low coal and carbon prices and strong gas prices over the past two years have
boosted coal-fired generation.

3. Rising electricity demand. Although electricity demand fell during the recession, it has since recov-
ered. Meeting the 2020 goal of a 10% reduction in demand compared to 2008 levels will require a very
significant effort across all sectors of the economy.

German emissions growth is in marked contrast to the United States, where the shale gas revolution has
allowed CO, emissions to decrease even as electricity prices remained stable and the economy has grown."?

1.1 Energiewende: At the top of the political agenda

The Energiewende in its current form is not sustainable. Energy policy, and how to reform the EEG in par-
ticular, now tops the political agenda in Germany. The 2010 Energiekonzept made it clear that renewables
should be an important contributor to power supply diversification for Germany but that cost-efficiency
should also be considered. Following the decision to phase out nuclear, the objective of cost-efficiency faded
somewhat, but the EEG reform proposals presented on 21 January 2014 brought costs back into focus.

The January 2014 proposal broadly follows the roadmap for EEG reform laid out in the December 2013
Coalition agreement. The aim is to increase the efficiency of renewables support policies and improve the
integration of renewables into the power system. To this end, the proposals seek to increase the exposure of
Germany’s most mature renewables to market dynamics by mandating that generators sell their output on
the power exchange. The proposals also call for progressive replacement of the current feed-in tariff mech-
anism with a market premium for all generators above 100 kilowatts (kW) by 2017. In addition, various
bonuses will be removed and remuneration for onshore wind adjusted. The proposals also seek to improve

11. IHS (2013), America’s New Energy Future: The Unconventional Oil and Gas Revolution and the US Economy; Vol 3: A Manufacturing Renaissance, http://www.ihs.com/
info/ecc/a/americas-new-energy-future-report-vol-3.aspx.

12. EIA(2013), U.S. Energy-Related Carbon Dioxide Emissions, 2012, http://www.eia.gov/environment/emissions/carbon/.
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the efficiency of the price discovery mechanism by instituting competitive tenders to set support levels for
each technology.

As part of the EEG reform proposals, the government is reviewing the distribution of EEG costs in an
attempt to reduce end-consumer electricity prices. One EEG reform included in the proposal suggests
that self-consumption—hitherto fully exempt from the EEG surcharge under paragraph 37 of the EEG—
will be expected to contribute to the EEG payment in the future. On 18 December 2013, the European
Commission formally opened an investigation into the EEG surcharge and the rebates available for energy-
intensive industry on the grounds of EU State Aid rules. However, in early January, Minister for Energy and
Economics Sigmar Gabriel emphasized that “We must ensure in Germany that energy-intensive industry
remains unburdened by the EEG law (Germany’s renewable energy law).” He added, “Anything else would
result in us de-industrializing Germany. This is not an exaggeration. Europe cannot have an interest in
damaging German industry.”3

The EEG reform proposals coincided closely with the European Commission’s announcement of its 2030
energy and climate policy package. The package focuses on reducing CO, emissions through a single, bind-
ing, EU-wide target to reduce greenhouse gases by 40% compared with 1990 levels. There is also a 27%
renewable energy target, but, in contrast to the 2020 target, this is not broken down into a series of national
targets. In their current format, the proposals represent a rebalancing of EU policy from a focus on renew-
ables deployment with strong member state accountability toward a focus on CO, reduction across an
integrated European market.

13. EurActiv (2014), Expensive renewable energy is threat to industry: German minister, http://www.euractiv.com/energy/expensive-renewable-energy-threa-
news-532637.
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2. German consumer electricity prices have
been rising rapidly
Key findings

* Renewables support, paid by consumers through the EEG surcharge on their electricity bills, is the
main driver of the recent increase in German consumer electricity prices.

e Rebates from the EEG surcharge have provided some relief for large, energy-intensive industries.

As shown in chapter 1, German electricity prices are increasing faster than prices in major competing mar-
kets. This chapter examines the factors that have driven this increase.

2.1 Policy costs drive German end consumer electricity prices

End consumer prices are made up of four elements: wholesale prices, customer servicing costs, network
costs, and policy costs. Wholesale prices reflect the cost of supplying power to the grid and include the fuel
used for power generation, as well as the cost of constructing, operating, and decommissioning non-renew-
able generating capacity. Customer servicing reflects the costs of selling power to end consumers, including
elements such as billing. Network costs reflect the cost of developing, operating, and maintaining the dis-
tribution and transmission grids. Policy costs reflect the taxes and levies paid to support Germany’s energy
policy goals. Charges are also levied for non-energy related items, such as the electricity tax, which includes
a contribution towards pension liabilities.

Wholesale power prices have falling significantly in recent years, driven down primarily by a combination
of lower carbon and coal prices. The baseload price of electricity in Germany averaged €38/MWh in 2013,
down from €66/MWh in 2008.1*

In contrast, the taxes and surcharges the government levies to support national energy policy have been
rising rapidly in recent years. The EEG is the primary mechanism for supporting the deployment of renew-
able power in Germany, and hence implementing the Energiewende. The costs of supporting renewables

FIGURE 2.1 FIGURE 2.2
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14. The baseload price reflects the price for electricity delivered at a flat rate of 1 MWh per hour every hour of the day.
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are recovered through the EEG surcharge levied on end consumer’s electricity bills. As a result increases in
renewables support costs feed directly into consumer electricity bills.

Almost a quarter of German power generation (and over 45% of capacity) has been developed with EEG sup-
port. Through this process, the market for renewables (and also for thermal generation) has been transformed.
However, costs have risen significantly and are now far higher than the original projections (see Figure 2.1).
In 2011 the federal government stated that the EEG surcharge would not exceed €35/MWh." In 2014, it will
exceed €60/MWh and will remain substantially higher than €35/MWh for at least the next 15 years.

Support for solar photovoltaic (PV) is by far the greatest single driver of the increases in the EEG surcharge,
accounting for over €8 billion of the €20 billion cost incurred in 2013, as shown in Figure 2.2. The rapid rise
in EEG cost between 2010 and 2013 is largely due to the accelerated deployment of solar PV over that period.
Further details on the evolution of EEG costs can be found in Appendix A.

IHS estimates that Germany has committed its consumers to more than €185 billion (constant 2013) of sup-
port costs for renewables over the next 20 years.'® There is more to come—further support will be required
to meet the 2020 renewables target and other longer-term targets.

Costs will continue to increase as renewables deployment progresses. The direct net cost of renew-
ables support exceeded €18.5 billion in 2013 and is expected to surpass €21.5 billion annually in 2014.”
Furthermore—a critical point often overlooked—the full cost of integrating renewables is actually higher
than indicated here, as the EEG surcharge does not include the substantial costs of network development
associated with rising renewables penetration.

Consumers across Europe pay to support renewables. But the costs borne by German end consumers are
higher than elsewhere in Europe because Germany has adopted a more rapid shift to renewable energy than
its European peers. The direct net cost of support paid to renewables developers in 2012 was €14 billion
in Germany (0.5% of German GDP). This compares to only €2 billion in France (less than 0.1% of France’s
GDP), about 15% of what Germany paid. Eurostat reports that taxes and other policy costs account for as
much as 30% of 2012 industrial electricity prices in Germany.'®

The United States has adopted a very different approach, supporting renewables through tax credits or sup-
port for capital investments. In contrast to Germany, these costs are borne by taxpayers, rather than being
recovered through the electricity bill.

2.2 Rebates limit impact of rising policy costs for some consumers

Although German energy policy is costly, policymakers are not blind to the burden that it creates for
export-oriented industry. They have developed a range of rebates that attempt to mitigate the negative
consequences for industrial end consumers, and particularly large, energy-intensive consumers, from the
full effect of rising policy costs.

Rebates exist for a range of charges: network charges, the combined heat and power surcharge, the concession
charge, EU ETS costs. However, two rebates are of particular importance because of their scale: the electric-
ity tax and the renewables surcharge. Depending on eligibility, industrial consumers pay lower rates for both.

e Only companies with an annual electricity bill exceeding 14% of their gross value added are eligible
for reductions in the EEG charge. For companies receiving the maximum rebate, the surcharge falls to

15. Bundesregierung (2011), Eckpunktepapier, 6. Juni 2011, http://www.nachhaltigkeit.info/media/1326187886phpeJPyvC.
pdf?sid=1ff9fd008294babebc61c8539f932185.

16. €185 billion is IHS’ estimate of the remaining support under the EEG committed to renewable capacity that has already been developed. Further costs will be
incurred as additional capacity is developed. The exact level of future support depends on future tariffs, wholesale power prices, and renewables generation.

17. Direct net cost refers to the volume of support payments less wholesale market revenue that is allocated to end consumers. It does not account for administrative
expenses or other additional costs absorbed in the form of deficits.

18. Where prices have been shown for industrial consumers split by size, the Eurostat classification has been used. Proportion of the final bill relating to taxes and policy
costs is for the IF category with consumption volume of 70-150 GWh/year. The tax and policy cost share for other industrial end consumers was between 23% and 31%.
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€0.50/MWh. Unless a firm can demonstrate that energy costs play a significant role in its cost base, high
volumes of consumption do not translate into rebates.

e The electricity tax rate FGURE23
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19. The Spitzenausgleich mechanism applies for manufacturing industry if the tax burden exceeds €1,000 per year and the business demonstrates energy efficiency
measures.

20. Categorization based on Eurostat. Eurostat sectors are domestic (including commercial) or industrial. Eurostat defines five domestic categories (DA to DE) and seven
industrial categories (IA to IG). The Eurostat data series starts in 2008; data prior to that time is not consistent with currently reported prices. Eurostat reports average
prices for each size category. For categories IC-IG, IHS derived separate price series for energy-intensive and non-energy-intensive consumers from the Eurostat series.
21. For large industry, IHS used category IF (70-150 GWh/year). Both medium and small industry refers to an IC customer (0.5-2 GWh/year). The 1 GWh/year cut off
is important because customers with consumption below this level are not eligible for any rebate from the EEG.

22. The calculation is based on the actual 2014 rebate. If rebates were removed, the annual charge would change since the EEG support cost would be spread over a larger

volume. This adjustment has not been made here, as the scale of the adjustment would depend on how the rebate structure was amended. Further details on the impact
of altering the volume exposed to the rebate are presented in Chapter 5.
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e Medium Industrial Consumers. Due to the graduated nature of the rebates, the benefit for smaller
energy intensive consumers is somewhat less. For a company with 2 GWh of annual consumption, the
EEG rebate is €28 per MWh in 2014. Removing this would increase this customer’s annual electricity
bill by €56,000 in 2014, or by almost 20%.

e Small Industrial Consumers. Energy-intensive consumers with small annual electricity consump-
tion (less than 1 GWh) are not eligible for rebates and pay the full EEG surcharge. For a consumer with
annual consumption of 500 MWh, the EEG charge is €31,200 and accounts for over 35% of the total
electricity bill. This is a significant burden for many small-and medium-sized enterprises in Germany
(see text box ‘Energy Costs and Net Exports of Smaller-Scale Electricity Consumers’ in chapter 3.1).

The rebates are critical to the companies that receive them, but only a small portion of companies are
eligible. Based on a report by Bundesverband der Energie und Wasserwirtschaft (BDEW) and data from
transmission system operators, only 4% of Germany’s 43,000 industrial businesses—accounting for around
one-fifth of total German power consumption—paid a reduced EEG charge in 2013.2

The remaining 96% of German industry—and all commercial and household consumers—are exposed to
the full EEG cost and to the resulting rapid increases in power prices. The majority of Germany’s small-
and-medium-sized enterprises (SMEs) are fully-exposed to the EEG surcharge. Many of these enterprises
belong to the Mittelstand, which forms the backbone of German industry and is integral to its flexibility
and innovation base. Electricity costs are a significant burden for these companies’ competitive positions.
According to Germany’s chemical association, the Verband der Chemischen Industrie—the EEG will cost
its members €800 million in 2013 after all rebates have been taken into account. This cost is expected to
exceed €1 billion in 2014. As discussed in Chapter 3 this cost significantly increases the competitiveness
challenge for energy intensive industry.

23. For more information about the BDEW, refer to http://www.eeg-kwk.net.
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3. Growing energy price differentials have

impaired German competitiveness

Key findings

e Despite Germany’s recent strong export performance, exports could have been even higher if
German industry had not paid an electricity price premium over what its competitors pay.

e High energy costs have caused industrial investment losses—German companies are being forced
to invest abroad rather than domestically to stay competitive —with significant impacts on Germany’s

highly integrated supply chains.

Germany is highly dependent on the success of its manufacturing sector. Manufacturing accounted for 21%
of the German economy in 2013. Germany’s exports represented 51% of its economy, a larger share than
in any other major economy worldwide; by comparison, the export ratio was 26% in China in 2013, 16% in

Japan, and 13% in the United States.

Energy is an important cost component for most businesses, although the degree of importance varies from
sector to sector. Our analysis demonstrates a direct link between energy costs and the commercial success
of Germany’s manufacturing sectors. To measure commercial success we examine the following concepts

(see Figure 3.1):

e Net Exports: The combined national and international market shares of a sector are indicators of
commercial success. All things equal, an increase in net exports indicates an improved market share
position. Output and capacity utilization reflect changes in market share, and sustained market share
changes will trigger adjustments in production capacity over time.

e Capacity Investment: Energy costs are an important factor in investment decisions for German man-
ufacturers considering whether to expand or contract their industrial production capacity in Germany
or abroad. If a business loses market share, it will reduce capacity or, if more competitive business

conditions can be found else-
where, relocate to reduce its
costs and improve its com-
petitive position.

e Supply Chain: Company
supply chains often span mul-
tiple sectors. The commercial
success of one business in
the supply chain affects the
other businesses in that link
through product supply,
demand, or price changes.
Capacity adjustments in one
business therefore flow along
the supply chain.

» Clustering: The term “clus-
ter” refers to a geographically
bound concentration of eco-
nomic activity comprised of
firms in the same industry,
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their suppliers, and their supporting institutions and infrastructure.* High-performing clusters become a
source of self-perpetuating competitive advantage for a region and bring innumerable benefits to the individ-
ual firms within them, including cost savings, knowledge sharing, and facilitation of innovation. Changes
in the competitiveness of some firms within a cluster have the potential to affect all of the cluster’s firms.

IHS modeling shows that sectors vary in their sensitivity to energy costs and, as a result, in their sensitiv-
ity to international energy cost differences. If energy makes up a small share of a sector’s overall costs, large
international differences in energy costs may not be a major concern. This could lead to the conclusion that
industrial policy should focus on these “greener” and “cleaner” industries and accept, or even welcome, the
relocation of energy-intensive industries outside of Germany.

But this view misses a critical point. In Germany’s highly integrated supply chains and industry clus-
ters, energy-intensive and non-energy-intensive businesses are intricately connected. Policy that favors
non-energy-intensive industry will have broad implications across the industrial landscape. This study
demonstrates the wide-ranging effects of growing international energy price differences—how sensitive
industry sectors are to energy costs, how industries adjust and relocate production capacity in response
to energy cost changes, and how knock-on effects flow through the supply chain and industry clusters to
affect the competitiveness of the entire industrial economy.

Each of Germany’s manufacturing sectors is exposed to energy costs and international competition to vary-
ing degrees. Figure 3.2 illustrates various sectors’ energy consumption relative to their gross value added
(vertical axis) and their level of export dependence, which is the ratio of sectoral exports to sectoral output
(horizontal axis). The size of each bubble represents the relative size of each industry, measured in terms of
gross value added.

Industries higher on the vertical axis are more energy intensive. These sectors, including metals, chemi-
cals, paper, and non-metallic minerals (such as glass), are more exposed to high energy costs.

The horizontal axis represents the trade intensity of a sector measured as the exports share of total output.
Industries further to the right along this axis are more export dependent, meaning that they sell a greater
share of their production outside of Germany.

Three sectors account for about FIGURE 3.2
half of Germany’s manufactur-
ing output: machinery, motor
vehicles, and chemicals and
pharmaceuticals. Each of these
sectors is highly export-depen-
dent, with a ratio of exports to
total sales ranging from 57% for
motor vehicles to nearly 90% for
chemicals and pharmaceuticals.
However, among these three
manufacturing sectors, only
the chemical and pharmaceuti-
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24. Porter (1998), On Competition.

25. The pharmaceuticals industry alone is not energy-intensive. In this report, we use a standard industry classification that aggregates chemical products and
pharmaceuticals.
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How does energy intensity affect an industry sector’s performance under the conditions of an open econ-
omy and globalized world market? The next section seeks to answer this question and quantify the effects
of changing energy costs on sectoral performance.

3.1 Energy costs influence exports performance

A sector’s net exports—the difference between exports and imports of a sector’s products—serve as a mea-
sure of how competitive local producers are compared to producers abroad. More precisely, a change in the
net export position of a sector signals improving competitiveness (increasing net exports) or deteriorating
competitiveness (falling net exports). Net exports may fall if:

e Production from other countries replaces exports of German products, or

e Imports replace domestic sales of German products.

Virtually all of Germany’s major manufacturing sectors have posted increasing net exports since the global
recession in 2008-09. A European Commission study stated that energy prices were not a major issue for
European and German manufacturers, largely because energy efficiency measures have kept European
manufacturers’ energy intensity low by global standards.?

But that study covers only the period from 2000 to 2009 and therefore does not capture the sharp EEG
surcharge increase in Germany that has occurred since 2009. Moreover, the European Commission study
also does not capture the competitive advantage that has emerged in the United States from the shale gas
revolution.

IHS analysis fills this major gap by focusing on recent history, albeit with a different approach. We dem-
onstrate that the improvement of Germany’s export position was achieved against headwinds from rising
energy costs. In other words, Germany’s export performance could have been better if the cost difference
between Germany and its major trading partners had not widened.

Additionally, the improvement in Germany’s overall net export position since 2009 predominantly occurred
in the machinery and motor vehicles sectors, which are not energy-intensive. Net exports from the energy-
intensive chemicals and pharmaceuticals sector hardly improved at all. Several different factors may have
influenced this outcome, but the results of our modeling signal that energy costs played a role.

The competitiveness of a company or an entire sector clearly hinges on its cost position compared to the
rest of the market. However, capturing this linkage for energy costs and isolating this influence from the
influences of myriad other competitive factors is difficult. Economists seeking to isolate the impacts of car-
bon emission policies have developed modeling methodologies that empirically test the economic impacts
of these emission policies. For this study, IHS leveraged these modeling techniques to isolate the contribu-
tion of rising energy costs to the broader economy.”’

IHS built an empirical model that links changes in the net export positions of 16 German manufacturing
sectors to changes in their relative energy costs. Other explanatory variables, such as the differences in
GDP between OECD countries and Germany and the real effective exchange rate based on consumer price
indices, were also tested in order to ensure that the resulting coefficient is not distorted by variations of
demand growth or exchange rates and overall price levels.

The econometric results confirm that, all else remaining equal, the net exports of the 16 German manufactur-
ing sectors in our sample are sensitive to changes in energy costs. A sector’s energy costs have a statistically
highly significant negative impact on the sector’s net exports.?® In other words, the net exports of the 16
German manufacturing sectors decrease when German energy costsrise relative to international competitors.

26. European Commission (2014c), Energy prices and costs in Europe, http://ec.europa.eu/energy/doc/2030/20140122_communication_energy_prices.pdf.
27. Please refer to Appendix 4 for further literature references, more detailed explanation, and the results of the empirical models that were built for this study.

28. Altogether, the model used in this analysis explains 95% of the cross section and time variation of the industries’ net exports.
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As indicated above, our model derives relationships between electricity costs and net exports for each of
the 16 sectors analyzed. These relationships are then used as coefficients to quantify the impact of electric-
ity price increases on the net exports of German manufacturing sectors from 2008 through 2013.

We begin by estimating what Germany’s net exports would have been if German industries paid the same
electricity prices as their competitors.

e We compare the average electricity price that German industries paid to an international benchmark
price—a trade-weighted average of the industrial electricity prices of Germany’s five most important trad-
ing partners (France, the United States, the United Kingdom, Italy, and the Netherlands).?*3°

e We apply the resulting price
differential to the net export
model to estimate the incre-
mental change in net exports
for each sector resulting
from the difference between
German end-user electricity
prices and the international
benchmark price.

Between 2008 and 2013, the
benchmark industrial electricity
price for Germany’s key trading
partners increased by less than
prices in Germany increased
(see Figure 3.3). As a result of
this growing price differential,
Germany’s manufacturing sector
suffered net export losses, which
rose each year between 2008 and
2011 and climbed again in 2013.
Net export losses that can be
attributed to the electricity price
differential were €15 billion in
2013—triple 2009’s losses—and
totaled €52 billion for the six-year
period from 2008 through 2013.

Most of the losses attributable
to the electricity price differen-
tial occurred in energy-intensive
sectors (see Figure 3.4). Nearly
60%, or €30 billion, occurred in
paper, chemicals and pharma-
ceuticals, non-metallic mineral
products, and basic metals. The
remainder of the losses is spread
across all other sectors.

Energy-intensity is critical, but
eligibility for rebates is also

FIGURE 3.3

Germany: Impact of generation mix and EEG on manufacturing electricity
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FIGURE 3.4

German net export losses for total manufacturing: Historical vs. international
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29. The average electricity price for German industry is the average of prices for end-consumer categories IA, IB, IC, ID, IE, IF, and IG.

30. China is not included in this analysis owing to a lack of data.
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important. Smaller-scale consumers that pay the full surcharge confront the same competitive pressures
as larger consumers that benefit from the rebates. Our analysis signals that smaller consumers have been
disproportionally affected by net export losses.3! Between 2008 and 2013, small-scale electricity consum-
ers experienced 77% of the cumulative net export losses attributable to the international electricity price
differential, but SMEs accounted for only 29% of Germany’s total manufacturing output.** Not every SME
under Eurostat’s definition is a small-scale electricity consumer and vice versa, but SMEs and small-scale
electricity consumers largely overlap.

All else equal, these forgone sales, if realized, would have stimulated domestic production, stronger eco-
nomic growth, more jobs and more investment into production capacity.

3.2 “Industrial investment losses”: Energy costs influence investment decisions

Another way to capture the impact of high electricity prices on competitiveness is to consider the link
between prices and industry investment decisions. High energy prices increase overall costs and, all else
equal, extend the time it takes for an investment to become profitable. High relative energy prices may
result in off-shoring of production and the eventual destruction of domestic production capacity as firms
increase foreign investment and reduce domestic investment. We call this off-shoring and shrinking of
domestic production capacity “industrial investment loss.”

IHS modeling demonstrates that energy price differences play an important role in investment decisions.
In the face of high energy prices in Germany, companies tend to increase investments abroad and decrease
domestic investments. This effect is particularly strong among energy-intensive industries. Econometric
modeling can isolate the energy price effect from other influences on companies’ domestic or foreign capi-
tal stock, such as market growth, exchange rate changes, and asset prices.*

Figure 3.5 demonstrates therela- FIGURE 3.5
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Direct investment abroad accel-

erated over time at the expense of domestic investment, and energy cost was an important driver. For
example, according to Eurostat, Germany’s chemical industry had a foreign investment stock of €24.8
billion (2013 prices) in 1995. This figure had risen to €37.1 billion by 2010. Of the €12.3 billion of foreign
direct investment during this time, €9.7 billion is attributable to Germany’s energy price disadvantage. In

31. See appendix 4 for more detail.
32. Inthis analysis, small electricity consumers are defined as Eurostat categories IA, IB, and IC. These categories are not protected by rebates and pay the full EEG-surcharge.

33. For more details on the econometric modeling approach and results, please refer to appendix 4.
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other words, this €9.7 billion would have been invested in Germany if the energy cost difference between
Germany and the international benchmark had not widened.

In addition to chemicals and pharmaceuticals, several other sectors stand out for their sensitivity to energy
price increases. The metals, wood, and paper products industries have experienced particularly strong shifts
from domestic to foreign investment in response to energy price increases. The same is true for the food
products and rubber and plastics industries, although these sectors are not regarded as energy-intensive in
our analysis. However, rubber and plastics are tightly connected to energy-intensive chemical suppliers.

3.3 Integrated supply chains and industry clusters facilitate jobs and innovation

The previous sections confirmed the linkages between energy costs and a sector’s output and investment
decisions. The analysis highlighted the particularly strong effect on energy-intensive industries. However,
owing to Germany’s highly integrated domestic supply chains, output and investment decisions have
implications that extend to other connected industries. To illustrate that point, we now focus on how man-
ufacturing sectors interact within the German economy.

There are multiple interdependent relationships among energy-intensive firms and other firms in the
German economy. Energy price challenges that energy-intensive firms face can cascade through sup-
ply chains and affect inter-industry relationships, posing a particular challenge to Germany’s economic
structure.

This interaction and interdependence among companies and industries may occur in two ways:
e Vertically: through customer relationships in the supply chain;

» Industry clustering: this concept stretches beyond supply chain relationships to include the agglomeration
of companies with similar businesses, processes, or products within a narrowly defined geographic area.

We ﬁr§t explore the Vertlgal TABLE 34
dimension of the supply chain.
Table 3.1 indicates that the larg-
est and most energy-intensive

Historic shares in industry inputs

€ million (constant 2013)

sectors in Germany obtain RulEElE UBEl SR
approximately 60% to 75% of Machinery and equipment n.e.c. 98,149 130,004 75%
their inputs, including 70% of  Chemical and Pharmaceuticals 52,948 82,908 64%
their manufacturing inputs, Motor vehicles, trailers and semi-trailers 162,937 228,061 71%
from domestic sources. In this  Basic metals 35,454 59,303 60%
way, German manufacturers  ajingustries 660,984 964,449 69%

and SerVice PIOViderS, large and Note: Analysis is based on 2009 Input-Output model of the German economy.
small, energy-intensive and 1ess  souce: s Economics

energy-intensive, depend on

the presence and investment

decisions of energy-intensive

industry. TABLE 3.2

irnately 20% of the total Manufacturing Total Share
employment supported by the Machinery and equipment n.e.c. 246,267 1,201,514 20%
machinery and equipment Chemical and Pharmaceuticals 71,357 922,541 8%
industry’s supply chain is found  potor vehicles, trailers and semi-trailers 353,016 1,920,994 18%
in Germany’s manufacturing gaq metals 69,388 87,863 79%

sector. The supply chains of
both energy-intensive and non-
energy-intensive industries

All Industries 1,431,136 9,008,639 16%
Note: Analysis is based on 2009 Input-Output model of the German economy.

Source: IHS Economics
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support employment through- FIGURE 3.6
out the German economy,
including hundreds of thousands

Germany: Indirect jobs created by 100 direct jobs in industry
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industry employees, nearly as high as the 190 indirect jobs for each 100 employees that the motor vehicles
industry supports.

3.3.1 The benefits of economic clusters

The chemical and pharmaceutical sector also provides a good example of the impact of clustering (also
known as co-location) among German companies. Decreasing the industry’s competitiveness will not only
result in workforce reductions throughout the sector and its supply chains, but it will affect the productiv-
ity and economic performance of other interrelated German sectors as well. For example, a recent analysis
found that many of Germany’s leading regions for chemicals production are also hubs for plastics manufac-
turing and for the oil and gas industry.3*

The benefits of co-location occur for a number of reasons. First, clustering increases the productivity of
firms by providing them access to shared business best practices; specialized labour and service providers;
experienced management talent; and resources for training, product testing, marketing, and improving
the local business environment. Second, as cluster participants and their customers interact, both formally
and informally, they share knowledge that drives the direction and pace of innovation for their respective
firms. Third, as people leave established companies to start new firms, clustering encourages entrepreneur-
ism and increases the frequency of new business formation within the region.

For the chemicals industry, the co-location of firms can provide numerous advantages including:

e Shared infrastructure, which reduces costs through economies of scale in waste treatment, incinera-
tion, and the provision of steam and other utilities.

e Logistics integration, which reduces costs, efforts, and risks in the transport, handling, and storage of
materials.

e Materials integration in which by-products from one process become the raw materials for other
processes, reducing chemical waste and decreasing the additional costs associated with externally pur-
chased raw materials.

34. Ketels (2007), The role of clusters in the chemical industry, http://www.epca.eu/content/Publications/ThinkTankReports/docs/EPCAHarvardclusters.pdf.
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» Greater expertise and more efficient processes in areas such as R&D; process engineering; logistics; and
environmental, health and safety monitoring and performance.

The chemicals industry in Germany acts as a customer for knowledge-based companies such as law,
accounting, and IT firms and suppliers of hydrocarbon feedstocks, equipment, construction, and services.
Energy-intensive and non-energy-intensive businesses—both small and large firms—collaborate and share
mutual dependencies in the cluster. Meanwhile, downstream manufacturing companies (such as plastics
processors) benefit from their proximity to petrochemical manufacturers.

Through both competition and cooperation, clusters enhance firm productivity, encourage product and
process innovation, improve wage rates, and enhance the market success of companies linked together in
complementary activities. The case study on the chlor-alkaline industry in this section provides an example
for such mutual relationships. Appendix 2 provides further case studies for supply chain linkages spanning
several industries.

These arguments indicate that higher energy prices may at first seem to harm only Germany’s most energy-
intensive industries, but due to cluster effects they actually have widespread effects on employment,
productivity, and innovation in many German industries.

3.3.2 Chlorine and chemical clusters

Chlorine is essential to the manufacture of thousands of essential products, including clean drinking water,
energy-efficient building materials such as polyvinyl chloride (PVC), electronics, fiber optics, solar energy
cells, 93% of pharmaceuticals, 86% of crop protection compounds, and much more.>

Germany is Europe’s largest chlorine producer. Total European chlorine production in 2013 was around 9.5
million metric tons. Of this, Germany had more than a 40% share.

According to the industry trade association Euro Chlor, the chlorine industry directly employs about 39,000
people in Europe, and many times this number are employed in related industries. Chlorine’s central posi-
tion in dozens of job-creating value chains is clearly depicted in Figure 3.7.

Chlorine is produced from ordinary table salt (sodium chloride) in an aqueous solution using a process called
electrolysis. For every 1 metric ton of chlorine produced, 1.13 metric tons of caustic soda are also produced.
Just like chlorine, caustic soda is an extremely important raw material in hundreds of chemical processes
and products.

Chlorine production is highly electricity-intensive, regardless of the specific technology employed. On a
per kilogram basis, energy consumption for chlorine production is similar to energy-intensive sectors such
as iron and steel, cement, and glass. However, very little elemental chlorine is transported between coun-
tries or economic regions due to its highly reactive nature and other physical properties. In fact, according
to a recent European Commission study, “More than 94% of all chlorine manufactured in Europe is used
or converted to other products on the same site.”>® On the other hand, products made with chlorine, such
as PVC, are heavily traded around the globe, making German PVC producers extremely exposed to interna-
tional competition.

Almost all chlorine production in Germany takes place in chemical clusters. Clustering (often referred to
in German as “Verbund” or “Chemieparks”) is extremely important to the competitiveness of the German
chemical industry. Chlorine production is often at the heart of these chemical clusters. There are at least 60
chemical clusters in Germany. Some of the most important ones are located near Ludwigshafen, Cologne,
Marl, Munich, and Béhlen/Schkopau. In all of these main chemical clusters, chlorine plays a major role in
the manufacture of hundreds of chemicals. If chlorine production were to stop in any one of these clusters,
the deleterious effects on the production of polymers, medicines, plant protection products, and hundreds

35. American Chemistry Council (2014), http://www.americanchemistry.com/.

36. European Commission (2014c), Energy prices and costs in Europe, http://ec.europa.eu/energy/doc/2030/20140122_communication_energy._prices.pdf.
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of other products would be virtually incalculable. The result would be serious disruption further down-
stream in such diverse sectors as automobile manufacturing, consumer goods, and agriculture.

PVC is the largest chlorine derivative on a volume basis. PVC is one of the most widely used polymers in
the world, and its unique technical properties make it particularly valuable in the construction industry.
Roughly 70% of global PVC production is used in construction, often in the form of window profiles or plas-
tic pipe. As in the case of chlorine, Germany is the largest producer of PVC in Europe and home to some of
the largest companies, which convert PVC resin to finished goods. Four producers with eight production
locations in Germany operated 2 million metric tons of production capacity in 2013, or 31% of Western
European capacity. German PVC producers have been able to survive, not the least as a result of clustering,
but profit levels have been entirely unsatisfactory and well below reinvestment levels. Production sites in
other European countries such as Italy and Romania have already shut down permanently. It would not
take much for German production facilities to experience the same fate.

FIGURE 3.7

Chlorine—essential building block for modern chemistry
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4. Defining the energy scenarios
Key findings

e The Current Path scenario continues the current approach to energy policy in Germany —the
Energiewende —with the primary focus on increasing the share of renewables in the power system.

» The More Competitive Energiewende demonstrates how the Energiewende can be reformed to
maintain German competitiveness.

* The Lower Cost — Conventional scenario slows the development of renewables, especially
offshore wind, to reduce the cost of the Energiewende. Coal-fired generation remains more
competitive than gas-fired through 2040.

» The Lower Cost — Shale scenario introduces shale gas development in Germany. The resulting
lower gas prices make gas more competitive than coal in power generation, make it a partner for
renewables, and help lower emissions.

Chapter 1 demonstrated that electricity prices for German industry have been rising rapidly and are high
relative to Germany’s competitors. Chapter 3 demonstrated that, despite rebates that reduce the impact of
recent prices increases for some energy-intensive consumers, manufacturing output has been negatively
affected by the high level of electricity prices. Chapter 3 also demonstrates the effect of energy costs on
industrial activity. The high share of exports in Germany’s economy, high and rising electricity prices in
Germany, falling gas prices in the United States, and slower growth in energy prices among other interna-
tional competitors all create a competitiveness challenge for German industry.

In this report, THS has analyzed several options to move policy toward a More Competitive Energiewende.
We consider both the allocation of the costs of the Energiewende as well as how the total cost could be
reduced through a detailed scenario analysis. IHS has defined a baseline scenario—Current Path—against
which the policy choices analysed in the rest of the report are compared. This chapter describes the core
characteristics of each scenario.

4.1 The baseline - Current Path

The baseline—Current Path—continues the current approach to energy policy in Germany to 2040. The pri-
mary policy focus, and the primary measure of success, is the share of renewables in the power generation
mix. Although the rebates provide energy-intensive industry with some protection, preserving interna-
tional competitiveness is not a core concern. Similarly, little consideration is given to the efficiency of CO,
abatement—that is, whether the lowest-cost abatement (at the German or the European level) is occurring.

This policy focus leads to a growing share of all forms of renewable generation, including offshore wind. The role
of thermal generation declines. Owing to the relative economics of coal and gas generation, coal-fired generation
is maximized and operators invest to extend the life of existing plants (see Table 4.1 and Appendix 7 for further
details of THS commodity price outlooks).”” When new power plants are required, gas-fired generating capac-
ity, with its lower capital costs, is built. THS estimates the capital cost for a new combined cycle gas turbine at
€1,113 per kilowatt (kW), compared to €2,440/kW for steam coal. Gas-fired generation also provides more flex-
ible backup for intermittent renewables, a key consideration, particularly in the later part of the scenario.

In Current Path, large-scale deployment of all renewable technologies means that renewable targets through
2040 are met. Electricity demand continues to increase as the economy grows, although the relationship
is weaker than in the past. Owing to the continued competitiveness of coal and slow progress on energy
efficiency, the power sector does not reduce its CO, emissions in line with the economy-wide target. Coal
remains ahead of gas in power dispatch during the outlook period for this analysis, which spans the pres-
ent through 2040. Shale gas in Germany is not developed and development elsewhere in Europe is limited.

37. Based on IHS projections for fuel and CO, prices.
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The rebates that energy-intensive industries receive from the electricity tax and the renewables sur-
charge—the EEG—continue throughout the modelled period. For the EEG rebates, the 2013 eligibility
rules continue unchanged.

TABLE 4.1
Wholesale commodity price assumptions: Scenario comparison

Constant 2013

All scenarios

Qil $ per barrel 109 97 98 98
Coal $ per metric ton 82 106 109 113
Exchange rate $/€ 1.33 1.39 1.44 1.49
Qil € per barrel 82 70 68 66
Coal € per metric ton 62 76 75 76
Current Path

Gas € per MWh 27 24 23 24
Power € per MWh 38 43 41 39
Carbon € per metric ton 5 13 20 29
Lower Cost—Conventional

Gas € per MWh 27 24 23 24
Power € per MWh 38 44 45 46
Carbon € per metric ton 5 15 22 33
Lower Cost—Shale

Gas € per MWh 27 22 20 19
Power € per MWh 38 43 40 39
Carbon € per metric ton 5 14 21 31

Source: IHS Energy

The EEG surcharge is one of the key drivers of Germany’s electricity price premium. Rebates from the EEG
surcharge have played a critical role in minimizing the competitive disadvantage that high electricity prices
impose on German industry. However, the rebates that energy-intensive firms currently receive are the tar-
get of an investigation by the European Commission to determine if they are a form of state aid, raising
questions about whether they will continue in their current form. Additionally, rising costs inevitably raise
the question of how best to share the EEG cost burden across consumer groups. The exemption currently
available for production of power for self-consumption is the focus of particular attention.

In Chapter 5, we quantify the economic impact of changing the allocation of the costs of the Energiewende.
To perform this analysis, we modelled the impact of phasing out all rebates from the EEG—including the
self-consumption rebate—between 2015 and 2020 and allowing the electricity tax exemption to expire in
2022.3% The construction, and hence the cost, of the power system is the same as in Current Path. Only the
allocation of the costs is altered.

4.2 Reducing the cost of Germany’s power sector: The lower cost scenarios in a More
Competitive Energiewende

In the remainder of this report, we quantify the impact of reducing the cost of the power system. We con-
sider two lower cost fuel mixes—one based on conventional gas and coal and one based on development of
Germany’s shale gas resources. Details of the key assumptions for each scenario are presented in Table 4.2.

The primary policy objective in both scenarios is the desire to balance emissions reductions with reductions
in the cost of the Energiewende compared to Current Path. This is achieved by slowing the deployment of
renewables, in particular offshore wind, which is capped at 6.5 GW. The lowest-cost conventional generation
fills the gap left by slower growth in renewable deployment. The differentiator between the two lower-cost
scenarios is the role played by gas—and by domestically produced gas in particular.

38. We have assumed the Spitzenausgleich expires, increasing the electricity tax for impacted companies from €1.5/MWh to €20.5 MWh
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o Lower Cost — Conventional. As in Current Path, German shale is not developed in this scenario. Coal-
fired generation remains more competitive than gas-fired generation in the long term. Given the desire
to reduce Germany’s energy costs, investments are made to keep the existing coal fleet in operation for
as long as possible. When new thermal capacity is required, gas-fired generation is built due to its lower
capital costs, but it is powered with additional imports of natural gas.

e Lower Cost - Shale. In contrast to Current Path and Lower Cost — Conventional, shale gas is developed in
this scenario. The increased gas production leads to reductions in German gas prices and, as a result, gas-
fired generation is more economic than coal beginning in the mid-2020s. This leads to lower utilization
of the existing coal fleet, meaning that operators do not invest to prolong the life of these plants. Gas
generating capacity grows strongly in this scenario.

In both of these scenarios, the current rebate regime is maintained unchanged.

In Chapter 6 we consider the impact that shale gas could have on imports of natural gas and the level of
prices. We first consider the potential for shale gas development in Germany and then the potential across
Europe. Based on these production outlooks we have quantified the impact on German gas prices of devel-

oping shale gas.

In Chapter 7 we compare the two lower cost options for the power system with Current Path. Results, with
and without shale, are presented to allow the impact of shale development to be separately identified. For
each scenario we present the full set of power sector results: installed capacity, generation mix, system

costs, and CO, emissions.

The economic impacts of reducing the cost of the power system are presented in Chapter 8.

TABLE 4.2

Defining the power sector scenarios

Current Path

Lower Cost—
Shale

Lower Cost—
Conventional

Primary
policy
objective

Renewables
deployment

Fuel Mix—2040 Installed Capacity

Balancing cost
and emissions
reduction

Balancing cost
and emissions
reduction

assumptions

Shale gas

Cost
Emissions

Offshore wind 30 GW 6.5 GW 6.5 GW

Onshore wind 66 GW 47 GW 47 GW

Solar PV 71 GW 63 GW 63 GW

Coal Coal in merit to 2040, Remains important Coal in merit to 2040,

generation main source of component of fuel mix main source of
conventional generation through 2030 conventional generation

Gas Role limited to provision In merit from mid-2020s, Role of gas increases,

generation of flexible backup role grows strongly from overtakes coal by the end

that date of the period
Support Solar PV over 52 GW unsupported

Fixed cost recovery as required to ensure sufficient dispatchable back up maintained

Not developed

Higher cost
Lower emissions

Shale gas development

German shale production
exceeds 20 Bcm

Cost/emissions trade-off

Lower cost
Higher emissions

Not developed

Lower cost
Highest emissions

40298-26
Source: IHS Energy

key differentiation between the scenarios
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5. Rebates are crucial to German industrial
competitiveness

Key findings

» Removing the EEG rebates for large, energy-intensive customers would increase their electricity
prices by more than 60%. Prices for residential customers would decrease by approximately 5%.

e Removing the rebates would be harmful not only to German industry, but to the economy as a whole.
By 2020, GDP would be nearly 5% lower and the economy would support 1.1 million fewer jobs.

e A residential consumer would save about €55 per year on his or her electricity bills, but real
disposable income per capita would decrease by more than €500 per year by 2020.

The Current Path baseline includes maintaining the existing rebates for large, energy-intensive industry
from the EEG and electricity tax. However, changes in the rebate mechanism are currently under con-
sideration and a state aid investigation is underway at the European level. Given the ongoing uncertainty
about the future of the rebates, in this chapter we consider the potential impact of phasing out the rebates
between 2015 and 2020 and allowing the electricity tax rebate to expire in 2022, compared to Current Path.

In this analysis, the composition of electricity-generating capacity, fuel mix, and associated costs are the
same as in Current Path. The focus of the analysis is on quantifying the impact on the German economy of
different methods of allocating the EEG costs.

Industrial customers that currently benefit from rebates would experience large electricity price increases
if the rebates are phased out. Higher electricity prices for energy-intensive consumers have significant and
sustained detrimental effects on the entire economy, reducing GDP nearly 5% between 2020 and 2030 and
reducing disposable income by more than €800 per capita in 2030 compared to Current Path.

5.1 The impact of removing rebates on end-consumer electricity prices

To quantify the economic impact of removing the rebates, IHS developed end-consumer electricity price
forecasts for all Eurostat consumer categories, further broken down into energy-intensive and non-energy-
intensive consumers for industrial categories IC-IG. To construct these overall price forecasts, IHS developed
forecasts for each major component of end-consumer prices: wholesale price, grid cost, customer servicing
costs (including marketing and margin components), and taxes and levies.** To cover the cost of building new
thermal capacity, we also modeled fixed cost recovery. (See Appendix 6 for details about the retail price fore-
cast and the wider energy modelling approach.) Two sets of retail electricity prices have been developed:

e For Current Path, the rebates are maintained throughout the outlook period. Eligibility is determined
according to the 2013 rules.

e Tomodel the impact of removing the rebates, all EEG rebates—including the self-consumption rebate—
are phased out linearly from 2015 to 2020. For the electricity tax rebate, the current eligibility rules are
applied through 2022. From 2023 onwards, all industrial companies pay the full rate. All other rebates,
for example for the CHP levy, are unchanged.*°

Figure 5.1 shows the forecasts of electricity prices to 2040 for household and large energy-intensive con-

sumers. The shapes of the price outlooks vary significantly depending on the consumer category.

39. The taxes and levies further break down into an EEG surcharge, Stromnetzentgeltverordnung, Konzessionsabgabenverordnung, Stromsteuergesetz, and CHP
surcharge.

40. No changes are assumed in exemptions from CO, emissions payments.
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5.1.1 Energy-intensive consumers

For energy-intensive consumers, electricity prices in Current Path decline slightly in real terms over the
outlook period. The wholesale price is the main driver of end consumer prices for this category. We expect
a slight decline in wholesale prices in real terms, as the share of zero-marginal cost generation (wind and
solar) grows. (See Appendix 7 for further details.)

In contrast, if rebates are phased out, prices for energy-intensive consumers rise through the remainder of
this decade, peak in 2023, and then begin to decline. The increase from 2015-20 is due to removal of the
EEG rebate, and the increase between 2022 and 2023 is the due to expiration of the electricity tax rebate.
The gradual decline from 2024 reflects the long-term decline in the EEG charge as feed-in tariffs associated
with already developed renewables expire.

The impact of phasing out the rebates on electricity bills depends on annual consumption.

* Amedium-sized energy-intensive industrial consumer with annual consumption of 2 GWh would
experience additional costs of over €55,000 in 2023 if the rebates were phased out—equivalent toa 20%
increase in its electricity bill.

» Alarge, energy-intensive industrial consumer would experience a 65% increase in power costs if the
rebates were phased out.

5.1.2 Non-energy-intensive consumers

For households and other non-energy-intensive consumers, the EEG surcharge is the primary driver of the
price increase. The underlying EEG surcharge—the element associated with direct support for renewable
capacity additions—is expected to increase in real terms through most of this decade. It will then stabilize
through the mid-2020s. In the latter half of the 2020s, the cost of renewables support is expected to drop
rapidly as the existing solar support begins to expire.

The direct cost of renewables support, however, is only part of the EEG charge paid by consumers. Over the
past two years in particular, deficits have built up as the EEG surcharge has failed to recover the full sup-
port paid to renewables generators each year. In 2014, 9% of the EEG surcharge is due to historic deficits.
Assuming the full deficit is recovered in 2014, we expect that the charge will drop toward €50/MWh in
2015. However, recovering the deficit in full has proved challenging in the past, and at least part of the cur-
rent deficit may be carried into 2015. Furthermore, annual variations on the scale seen between 2013 and
2014 are likely to continue, as the level of the EEG is inherently uncertain owing to its design. Variations
due to weather conditions alone could cause the EEG surcharge to fluctuate by as much as plus or minus 14%
around our forecast from one year to the next.

If the rebates are phased out, electricity prices for non-energy-intensive consumers would be slightly lower
than in Current Path, as the costs associated with the EEG would be allocated across the entire volume of
power consumed by end-users in Germany. The total amount of EEG support paid to renewable generators
does not change between the two cases. *

The impact of phasing out the rebates on electricity bills depends on the type of consumer, as shown in
Figure 5.1.

e Aresidential consumer of 2.5 MWh per year would save a maximum of €22/MWh , or about €55 per
year on a total electricity bill of almost €765 if the rebates were phased out—a roughly 5% saving.**

41. Power demand relevant for the EEG surcharge assessment is 478 TWh, according to German TSO data applied to calculate the 2013 EEG surcharge. This does not
include power demand met by power generated and consumed onsite - this power is freed from the EEG surcharge under Paragraph 37 EEG.

42. Residential consumer of 2.5 MWh, which is the second smallest category of Eurostat price categorization, band DC (2.5 - 5 MWh/year).
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e Small industrial consum-
ers are not eligible for the
EEG rebate, but they can

FIGURE 5.1

German electricity price forecasts: Impact of phasing out rebates
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2022. The increase in price
from removing the electric-
ity tax rebate is greater than the savings from the phase-out of the EEG rebate. As a result, post-2022
electricity prices for this class of customer are higher if the rebates are phased out than under Current
Path. The maximum difference is €5.7/MWh for a 20 MWh/year customer, equivalent to an increase of
€114 per year.

5.2 Economic impact of phasing out rebates

Phasing out the EEG and electricity tax rebates would increase electricity prices for many industries.
Customers partially protected by the EEG rebates today would see substantial increases in their electric-
ity prices, while customers that benefit from the maximum rebates could see electricity price increases of
as much as 65%. The immediate
impacts on output, exports, and
investment dominate the eco-
nomic outcome in the short- to
medium-term. More structural
economic effects—such as the
permanent loss of production
capacity, productivity effects,
and innovation—occur over the
longer term.

FIGURE 5.2

How high energy prices cascade through an economy

Effects on income
and purchasing power

Effects on companies
in the supply chain

Figure 5.2 provides an overview
of how electricity price increases
flow throughout the economy.
These economic impacts can be
divided into three types: direct,
indirect, and induced.

Energy-intensive companies
lose market share,
move abroad

International power price
difference for
industrial consumers
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Source: IHS Economics

Direct effects
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impact affects the core
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ment, and income. Higher
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43. Small industrial or commercial customer in Eurostat band IA (<20 MWh/year).
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energy prices that increase the industry’s input costs dampen manufacturing activity through net
export losses, lower investment, and production.

o Indirect impact. Changes in the purchasing patterns of the core industry trigger indirect impacts on
that industry’s suppliers. This creates corresponding changes in output, employment, and labor income
throughout their supply chains and via inter-industry linkages. The affected supplier activities span
most industries in the German economy. The linkages across these supplier relationships were demon-
strated in Chapter 3.

o Induced impact. Finally, income earned by workers in both the direct and indirect industries is spent
on food, housing, leisure, autos, household appliances, and other consumer items. The additional output,
employment, and labor income generated from the industries that meet this increased consumption
are categorized as induced economic impacts.

These direct and indirect economic effects cascade through Germany’s industrial base. Supply chain
impacts also impact employees in the supplier industries, including non-manufacturing industries such as
agriculture, construction, and services. The largest impacts on employment in the supply chain occur in
industries that are most strongly linked to the directly impacted industry.

To quantify the impacts of removing the rebates on the German economy, THS modeled the effects of phas-
ing out the rebates compared to the Current Path scenario. IHS incorporated the relative change in capital
investment, the new path for electricity prices, and the shock to incomes from phasing out the rebates into
our macroeconomic models.

The findings confirm that there would be substantial and sustained macroeconomic disadvantages to the
German economy if the current rebates are removed.

Removing the rebates causes the German economy to underperform relative to Current Path. Although
total power system costs remain the same, the much higher electricity prices for large energy-intensive
companies resulting from removing the rebates severely dampen industrial activity. The German economy,
although not contracting, would experience slower GDP growth if the rebates are removed, since many
energy-intensive businesses relocate, reduce capacity, or put investment plans on hold owing to higher
electricity prices.

Table 5.1 depicts the differences TABLE 5.1
between Current Path and a
future in which the rebates are PSSRSO
phased out. The difference in

Summary of main metrics: Rebates phased out vs. Current Path

GDP between the two cases wid- =020 20s¢ 2040
ens quickly until 2020, with the cebP _ 1498 1738 214
percentage difference stabilizing GDP (percentage difference) -4.8% -4.9% -5.3%
somewhat after that time. With  Government revenue -64.6 -77.0 -108.9
the rebates gone, gross domestic  Manufacturing exports -49.8 -175.3 -182.3
product in 2040 is €215 billion,  Private non-residential fixed investment -57.2 -63.7 -129.4
or nearly 5.3%, below the fore- per-capita disposable income (€, 2013) -543.0 -8125  -1,060.6
casted level in Current Path. Employment (millions) 44 11 41

Note: All quantities in € billion (constant 2013) unless otherwise specified.

The impact on GDP of phas-
ing out the rebates cascades
through Germany’s economy.
The reduction in economic activity will reduce employment in energy-intensive industries and affect adja-
cent businesses in the supply chain and industry clusters. The absolute job loss if rebates are phased out
compared to Current Path increases to 1.1 million by 2020 and remains nearly steady beyond that year.

Source: IHS Economics
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Reduced household income will reverberate through the entire economy.** The difference in disposable
income between the two cases steadily grows throughout the forecast period. Average disposable income
per capita is €543 lower in 2020 and more than €1,000 lower in 2040 if the rebates are phased out. The asso-
ciated employment and income losses will lead to a permanently weaker economic development path for
the entire economy.

For private sector households, the income losses dwarf the savings on electricity bills that would result
from reallocation of the EEG-surcharge. As the rebates are phased out, energy-intensive companies assume
a greater share of the EEG surcharge, meaning that the burden for private households decreases. However,
household electricity bills decrease by approximately €40 per year, far short of the losses in annual dispos-
able income that removing the rebates brings.

The weaker economic activity that results from removing the rebates will also reduce government revenue
during the forecast period. As Table 5.1 illustrates, the lower taxes that consumers and producers pay would
reduce government revenues by €65 billion compared to Current Path, a 4.9% decrease. The fiscal losses sta-
bilize through the following decade, before increasing beyond 2030. The expiration of the electricity tax
rebate in 2022 will provide some relief for government revenue, but not enough to offset the shortfall from
weaker economic activity.

Manufacturing employment is disproportionately impacted in the near term if the rebates are phased out.
As the rebates are phased out after 2015, manufacturing jobs account for the bulk of employment loss.
However, by 2020 the indirect effects on the supply chains of energy-intensive industries cascade though
the economy, accelerating employment losses in non-manufacturing sectors. Between 2020 and 2040,
approximately 500,000 of the lost jobs, or around half of the total employment loss, are in non-manufac-
turing sectors.

While the number of job losses is almost identical in the manufacturing and non-manufacturing industries
if the rebates are phased out, the relative importance of the employment losses varies markedly. By 2040,
manufacturing’s total employment losses equal 8.7% of all manufacturing employment. In non-manufac-
turing sectors, this number of jobs represents 1.75% of 2040 employment. This demonstrates the disparate
impact of removing the rebates on Germany’s manufacturing sectors relative to its impact on the rest of
the economy.

Broken down by manufactur- FIGURE 5.3

that machinery, motor vehicles, RS ITIr

and chemicals and pharmaceuti- 0o
calsbear the largest employment
losses in terms of the abso- 2%
lute number of jobs. In relative 49,
terms, the impact is greatest in
the chemicals and pharmaceuti-
cals sector, where employment 8%
losses range between 12% and 0% —
13.5% of employment under
Current Path for the forecast

-6%
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period. -14%

-16%
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rebates, large, energy-intensive

44. Foradescription of indirect effects via supplier industries refer to Section 2.
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companies pay markedly higher FIGURE 5.4

electricity prices. As demon-
strated in Chapter 3 higher German manufacturing exports impact: Rebates phased out vs. Current Path
)
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FIGURE 5.5
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From 2025 through 2040, the

IHS modeling approach takes

these structural changes in German manufacturing into account. Although price shocks and their cascad-
ing effects dominate in the short- to medium-term, the diverging patterns of German domestic investment
between a world with and without rebates become more and more important in the long term. This is par-
ticularly true since investment decisions have compounding effects, building upon prior years’ investments
over a given period.

If the rebates are removed, rising electricity prices and the relocation of energy-intensive industries would
drive the first phase of industrial investment losses, which would reach nearly €60 billion by 2020 compared
to Current Path. By 2025, when the electricity price shock has passed and the economy is able to achieve
a modest recovery, the investment difference moderates slightly. Nevertheless by 2030, the persistently
higher electricity prices in Germany and the accumulated losses to Germany’s industrial capital base con-
tinue to erode investment levels, and the industrial investment loss owing to removing the rebates peaks at

March 2014 38 © 2014 IHS



IHS | A More Competitive Energiewende: Securing Germany’s Global Competitiveness in a New Energy World

almost €130 billion in 2040, as FIGURE 5.6
shown in Figure 5.5. If the
rebates are phased out, domes- N e N T RPN oI 1o Lot
tic fixed investment is 23% lower
than in Current Path.

Ratio of German private fixed non-residential investment and average

To provide context around the -10
scale of the forgone investment,
Figure 5.6 compares the invest-
ment reduction if the rebates
are phased out to the histori-
cally observed average annual
investment level—approxi-
mately €275 billion—between 20
2008 and 2013. By 2040, the
annual difference in investment
between phasing out the rebates 90 2020 2030 2040

and Current Path will be neaﬂy Note: Average historical investment s for the 20082013 period
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The impact of phasing out the rebates on the chlorine-PVC supply chain

Polyvinyl chloride (PVC) is 57% chlorine and 43% carbon—predominantly derived from oil or gas via
ethylene. Electricity is the third key raw material that goes into PVC production. Even relatively small
differences in chlorine production costs can mean the difference between making a profit, breaking
even, or losing money in the PVC business. As discussed earlier, electrolysis is used to release chlorine
from salt, requiring large amounts of electricity. Electricity makes up more than 55% of the cost of pro-
ducing chlorine (and its co-product caustic soda). Owing to North America’s vast reserves of natural gas
and coal, electricity is more than 50% cheaper in North America than in Europe. North America also
has a cost advantage in ethylene production, giving it a significant advantage over other PVC producing
regions.

Figure 5.7 depicts a German FIGURES7

GRS SINCN Nl Regional chior-alkali cash cost comparison
structure  compared to
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eliminated, the electricity price for chlorine producers would eventually increase by almost 60% and
the total cost of producing an electrochemical unit would jump 36%, from €352 per metric ton to €479
per metric ton.*> All major chlorine producers belong to the group of large energy consumers and benefit

from EEG rebates.

With the increased chlorine
cost, the cost of producing a
metrictonof PVCin Germany
would increase dramatically,
as shown in Figure 5.8, seri-
ously compromising German
producers’ already marginal
competitive position. Even
in comparison with neigh-
boring European countries,
Germany’s position would be
seriously weakened. Given
current poor profitability,
a large increase in electric-
ity costs above an already
high base case would inevi-
tably lead to the demise of
Germany’s PVC industry.

45. An electrochemical unit is 1 metric ton of chlorine and 1.33 metric tons of caustic soda.

FIGURE 5.8
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6. The potential for expanded natural gas
production in Germany
Key findings

e With a supportive policy framework, domestic shale gas production could reach 20 billion cubic
meters per year by 2030, or 25% of current German gas consumption.

e Shale gas production could significantly alter Germany’s import position, increasing total domestic gas
production to over 35% of today’s consumption level through the 2030s, up from around 10% today.

e Furopean shale gas production in excess of 50 Bcm could reduce German gas prices by 20%.

Germany has significant shale gas resources. Despite Europe’s dependence on imported fossil fuels, exploi-
tation of the continent’s shale endowment remains far from certain. The need for an import dependent
continent to maximize domestic production was recognized in the European Union’s recently released
Policy Framework for Climate and Energy in the Period 2020 to 2030, which highlights the role that uncon-
ventional gas and oil can play in improving Europe’s security of supply:

“Declining EU oil and gas production makes further exploitation of sustainable indigenous energy
sources a necessity. Contributions may come from renewable energy sources, domestic reserves of con-
ventional and unconventional fossil fuels (primarily natural gas) and nuclear according to Member
State preferences over their energy mix and within the framework of an integrated market with undis-
torted competition. Where indigenous sources are exploited, this should respect the framework of existing
Union legislation and international commitments such as that adopted by the G20 for the phase out of fos-
sil fuel subsidies.™®

In this chapter of the report we examine Germany’s potential to develop shale gas and the scope of poten-
tial development across the European Union. We then discuss the impact that shale gas could have on the
price of gas in Germany. In Chapter 8 we analyze the benefits of increased domestic gas production on
Germany’s competitive position.

6.1 What is shale gas?

Shale gas is natural gas. It differs FIGURE 6.1
from “conventional” gas not in
its chemical composition, but in
the types of reservoirs where it
is found. In a conventional res-
ervoir, natural gas has migrated
from a source rock into a “trap”
that is capped by an imperme-
able layer of rock, as shown in
Figure 6.1. A well is drilled into
the reservoir to allow the natu-
ral gas to flow into the wellbore
and up to the surface.

The geology of conventional and unconventional oil and gas
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Source: EIA © 2014 IHS
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46. European Commission (2014c), Energy prices and costs in Europe, http://ec.europa.eu/energy/doc/2030/20140122_communication_energy_prices.pdf
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However, shale has low permeability, meaning that it is difficult for the gas to flow from the dense rock of
the formation into a production well.

Two technologies—hydraulic fracturing and horizontal drilling—are critical to producing gas from shale
formations. Each of these technologies has been safely in use for decades—hydraulic fracturing has been
practiced in the United States since the late 1940s and in Germany since the early 1960s—but combining
the two is the key to economically producing gas from shale resources.

e Hydraulic fracturing involves pumping a fluid at high pressure into the wellbore. This creates new frac-
tures or expands existing fractures in the shale rock, allowing gas to flow into the well. Small particles
such as sand or ceramic beads, known as proppants, are added to the fluid to fill the fractures and keep
them open. Fracturing fluids used today are typically 98-99% water and proppants, with additional
chemicals added in very small quantities to aid in the fracturing process.

» Horizontal drilling (also known as directional drilling) involves drilling vertically to the depth of the
shale formation, then drilling horizontally within the shale, accessing a much larger portion of the res-
ervoir than is possible with a vertical well. Horizontal drilling, with its lateral reach, greatly reduces the
surface impact of resource development.

Combining these technologies FIGURE 6.2
has transformed natural gas (and
oil) productionin North America.
Operational learnings by opera-
tors and service companies, such
as “walking” rig technology, 100
have enabled drilling as many as

12 wells per drill pad and reduced 80
the environmental footprint of

shale gas. These advances have 60
allowed shale gas to constitute |

44% of total US natural gas pro- | §
duction today, compared to 2% | :

a decade ago. The United States

has overtaken Russia as the 20
world’s largest natural gas pro-

0 T T T T

ducer. Figure 6.2 depiCtS Various EIA 2000 EIA 2012 PGC 2012 IHS CERA 2010 ICF 2013
estimates of technically recover-
able US natural gas reserves over
time, which have roughly tripled
since 2000. The same technolo-
gies applied to oil have raised US oil output by more than 60% since 2008—an increase of 3.1 million barrels
per day. This increase is greater than the total oil production of nine out of the 13 OPEC countries.

Estimates of US technically recoverable natural gas resources

120

Trillion cubic meters (Tcm)

Source: IHS Energy, US Energy Information Administration (EIA), Potertia Gas Committee, ICF Intemationa © 2014 IHS

The environmental impacts of shale gas production are not substantially different from those of conven-
tional onshore oil and gas production. Proper well construction and management of fluids at the surface are
the most important environmental protection measures for conventional oil and gas and for shale gas pro-
duction. Nonetheless, the public is understandably concerned about the impacts that may result from shale
gas production, particularly in areas that have not previously seen oil and gas development. Developing the
capacity for best practice regulation is a crucial step in this process.

Technology exists to minimize the environmental and safety impact of shale gas production, and this
technology is already in wide use. Appropriate regulations and good operating practices, combined with
technology, can minimize the environmental impact of increased European gas production. Experience
gained in the United States and Canada can be applied to European development. For example, recycling
water used in the hydraulic fracturing process can significantly reduce the water use impact for shale
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production. Likewise, a number of advancements, including using new fracturing additives and process
improvements at the well site, have reduced the likelihood and impact of spills at the well site.

Several initiatives in the United Shale rig site - Poland

States have explored the frame-

work of regulation, community

involvement, and best practices

needed to ensure responsible

shale gas development. These

efforts can provide knowledge

for Germany to follow as its

shale industry develops. iile

Notably in 2011, then-US Energy

Secretary Steven Chu appointed ‘ |
a group of environmental,
industry, and state regulatory
experts to form a subcommit-
tee of the Secretary’s Advisory
Board to address natural gas
issues.” The study this group
produced has become the foun-
dation for the shale gas policy of
the Obama Administration, and
many of its recommendations about prudent shale gas development are also applicable in the German con-
text.*® The study concluded that the risk of chemicals used in the hydraulic fracturing process affecting
water supply is very slight and that attention needs to focus on best practices for managing flowback and
produced water and for air emissions, and community impacts. The recommendations of this group and
others for sustainable shale gas development are included in Appendix 2.

6.2 Germany has substantial shale gas resources

This section provides an estimate of Europe’s shale gas resource potential, particularly the 10 shale gas plays
in Germany.* IHS determined play boundaries based on geological characteristics and operator reports. We
then calculated the area open to development by accounting for geological risk and excluding all conser-
vation areas, water protection areas, and bird protection areas included in the Natura 2000 Network. The
environmental review process eliminated 7% to 47% of individual play areas in Germany.

Because of a lack of drilling data in Europe, our resource estimates used geological analogues. We compared
each European play’s geological characteristics to established US shale plays in order to develop production
profiles for each well. Only fuller exploration of the geology will provide a more accurate assessment of the
resources available. For this reason, policy that enables exploratory drilling is critical to better understand
Europe’s resources.

6.2.1 Gas in place estimate

Estimating the amount of gas in place (GIP) is the first step in assessing the shale gas resource potential.
Our analysis is based on source rock analysis, including an evaluation of the richness of organic matter and
the maturity of European shale, using geological data of varying quality available for the shale gas play areas
being assessed.

47. The membership of this subcommittee included Daniel Yergin, Vice Chairman of IHS.

48. US Department of Energy (2011), Shale Gas Production Subcommittee Second Ninety Day Report, http://www.shalegas.energy.gov/resources/111011_90_day_
report.pdf

49. This analysis does not consider coal bed methane and other types of unconventional gas development.
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A shale gas play is defined as the lateral and vertical extent of shale rock with the potential characteristics
in rock properties, thickness, and gas content to generate and produce natural gas. After mapping and ana-
lyzing shale intervals believed to have potential, we defined the final prospective play areas and calculated
the GIP resources. Detailed geologic information, such as depth contour maps, thickness maps of specific
shale intervals, and detailed maturity maps, was not available for each potential geological horizon. Few,
and in some cases no, horizontal wells have been drilled in the high-potential shale plays, so limited data
are available for analysis. Notwithstanding these limitations, the geological interpretation allows compari-
sons of each play to a North American analog and the modeling of its productive capacity. This evaluation is
not designed to support the detailed exploration of individual plays or to identify specific “sweet spots” of
future high potential but rather to provide an estimate of the scale of potential future production.

Shale gas potential in Germany is estimated at 436 trillion cubic feet (Tcf) or 12.35 trillion cubic meters
(Tcm) of dry GIP and 14 Tcf or 0.4 Tcm of GIP associated with oil and wet gas shale plays. Our 12.35 Tcm GIP
estimate compares to 13 Tcm (459 Tcf) published by the Bundesamt fiir Geowissenschaften und Rohstoffe
in 2012.%° Taking into account the large variation and uncertainty in geological parameters, these two esti-
mates are strikingly similar. Appendix 2 contains further details on the methodology IHS used to estimate
gas in place volumes.

The volume of gas that can be technically and commercially recovered is typically in the range of 5% of the
GIP volume. Estimates of producible volumes are discussed in the following sections.

6.2.2 From gas in place to potential production

IHS performed a detailed analysis to develop an outlook for production capacity. Many variables influence
the economic model’s output, but energy policy is the key driver that will determine the pace of shale gas
development in Europe.

Our cost estimates are based on US costs adjusted to European rates, and they include the cost of best prac-
tice environmental protection measures. IHS performed an analysis of environmental costs unique to the
European market. For instance, IHS included costs for paving the entire well pad as required by German
regulation. IHS also reviewed requirements in each country for environmental safeguards, water supply
costs and disposal, casing design and testing, as well as well site requirements, such as spill barriers and road
construction regulation.

A broad array of favorable above-ground factors enabled the vast and rapid expansion of US shale gas pro-
duction. Private leasing and state regulations allowed for flexibility and growth. Regulatory capacity was
sufficient to keep up with growing production. Smaller independent companies helped speed learning and
development.

The regulatory framework that evolves in Germany and more widely in Europe will be a key determinant
of the speed and scale of shale gas development. In this analysis, we assume that European policy regarding
shale gas will broadly emulate the US experience. The recently adopted EU recommendation is a positive
sign that generally follows the recommendations of the 2011 US Department of Energy report described
above.* Describing the recommendation, EU Environment Commissioner Janez Potoc¢nik said, “Shale gas
is raising hopes in some parts of Europe, but is also a source of public concern. The Commission is respond-
ing to calls for action with minimum principles that Member States are invited to follow in order to address
environmental and health concerns and give operators and investors the predictability they need.”? Both
recommendations cover macro-level impact analysis, risk analysis, reduction of air emissions, disclosure
of hydraulic fracturing fluid components, pre-drill testing of air and water conditions to establish baseline
environmental conditions, and ensuring best practices in well design and construction.

50. BGR (2012), Abschitzung des Erdgaspotenzials aus dichten Tongesteinen (Schiefergas) in Deutschland, http://www.bgr.bund.de/DE/Themen/Energie/Downloads/
BGR_Schiefergaspotenzial_in_Deutschland_2012.pdf.

51. European Commission (2014a), IP/14/55, http://europa.eu/rapid/press-release_IP-14-55_de.pdf.
52. Ibid.
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In November 2013, EU Energy Commissioner for Energy Gunther Oettinger commented on the need to
apply the highest environment standards to shale gas development in Germany, saying “Protection of areas
where drinking and groundwater occurs, like in the case of Lake Constance, is absolutely right.” He also
made it clear that exploration should continue. “Germany should at the same time see the potential that
shale gas has and provide the necessary legal basis for demonstration projects and exploration. If we allow
test drilling, we will be a lot smarter in a few years and know more about the costs. This is highly advisable
to an engineering country like Germany.”>* The proposed legislation in Germany would prevent develop-
ment in water production areas and existing legislation requires that all wellpads are fully paved and sealed.

Key upstream assumptions are:

» Acceptance of hydraulic fracturing under a reasonable regulatory framework. The technology
needs to be permitted under a stable and clearly defined system of law and regulation. Without this,
drilling programs required for exploration and production cannot proceed.

e Contract periods long enough for operators to find the “sweet spots.” Contract periods and relin-
quishment terms must allow operators to build effective acreage positions and scale up operations.
Operators need to be able to easily secure acreage and hold it for sufficient time to identify the “sweet
spots.” In shale gas plays, sweet spots are relatively small areas—typically 15%-30% of the play—that
have much higher-than-average productivity and resources. Identifying these sweet spots requires
drilling numerous wells per play and can take many years. Current contract terms and relinquishment
requirements in the European Union member states do not allow sufficient time for this development
model. In the supportive scenario, we assume that contract terms in the European Union member states
are adjusted to allow an operator to drill for 10 years with no relinquishment requirement.

» Efficiency of regulatory processes. Regulatory capacity and ease of access are crucial, given the
number of wells required to reach impactful production levels. A “one-stop-shop” for permitting by a
well-staffed regulator is best practice. European countries generally rely on operators to coordinate their
activities among a variety of regulators, including those for land use planning, oil and gas permitting,
and water resource management. In North America, comprehensive regulations, primarily created and
enforced at the state or provincial level, govern the development of mineral rights. Current EU regula-
tion focuses on individual components such as species protection and water protection. Implementation
in Member States follows this pattern. Most US states have a specific government agency that is respon-
sible for working with operators and landowners to manage shale resource extraction.

» Fiscal regimes that benefit impacted landowners and state/local governments. The community
impact will be more manageable if there is direct benefit to landowners and other impacted parties,
such as towns near drilling sites. In the United States, this is automatic because the surface rights owner
generally also owns the mineral rights. Additionally, local authorities benefit from ad valorem property
taxes on mineral values.

» Fiscal terms that are adjusted to the cost structure of shale gas development. The supportive
scenario includes a five-year royalty holiday in Germany to reduce operators’ initial costs and allow the
industry to reach a critical scale of production.

» Supply chain development. A sophisticated supply chain lowers the barrier to entry for operators since
service companies maintain technological knowledge. The supply chain for inputs such as tubing, sand,
completion crews, and drilling rigs must expand to enable the operation of up to 300 rigs over 25 years.

If these supportive policies are in place, IHS identified 611 Bcm of commercially recoverable gas, plus 326
million barrels (bbl) of oil and condensate that can be produced by 2040. The 1,200 drilling pad locations
with nine wells per pad on average (10,800 total wells) suggest average ultimate recoverable volumes of 56

53. Oettinger, Die Zeit, 20 May 2013, http:/www.welt.de/
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Lower Saxony. The Lower Saxony gas plays account for 860 of the 1,200 total well pads in the IHS analysis
of shale gas development. Figure 6.4 shows the location and geologic age of Germany’s shale plays.

We anticipate that it would take time to ramp-up production. Policy enablers, such as drilling location avail-
ability, regulatory capacity, public support, and fiscal terms drive the forecast.

After a brief pilot period from 2018 to 2021, IHS assumes a ramp-up to full scale development beginning in
2021 and lasting for 15 years. Reaching these production levels will require 50 fully operational drilling rigs
at the peak, which we expect to be within the capacity of the industry supply chain.

As shown in Figure 6.5, THS estimates that German production from shale gas, at its peak, could exceed 20
Bcm per year, representing 25% of Germany’s current gas consumption. Nearly all of the resource potential
identified in Germany is commercial at the €21/MWHh price level. This price is critical, as it allows German
shale to compete with imported gas supply. The average price of gas at Germany’s Net Connect Germany
(NCG) hub was €27/MWh in
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2,494 Bcm of dry gas is recoverable. Polish resources are the most price-sensitive, nearly doubling if prices
rise to €26/MWh.>* THS estimates that resources on this scale have the potential to support European shale
gas production at the €21/MWh price level of over 70 Bcm per year in 2030, rising to almost 90 Bcm by 2040.
Production on this scale is comparable to pipeline exports from Norway to the European Union, which are
around 100 Bcm per year.

Shale gas development will be limited without a supportive policy framework
The scale of future shale EFGuUREG7

543 production in Europe Germany resource potential at price levels without supportive polic
is uncertain because the y P p o] policy
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tract terms that donot allow | soure: is Eneray ©2014 IHs
sufficient time to assess
sweet spots and complete
pilot drilling programs, and long permitting periods that extend drilling investment timelines. A less
supportive policy framework would increase costs and limit available drilling locations. Our modeling
shows that without a supportive policy framework, rising production costs will push many plays over
the threshold and render development no longer economic. With less supportive policy, the vast major-
ity of Germany’s gas resources would only be produced at prices greater than the €21/MWh, as shown in
Figure 6.7. The volume of gas recoverable in Europe at or below today’s prices peaks at 106 Bcm per year if
a supportive policy framework is in place, and falls to 63 Bcm per year without it.
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6.3 Shale gas could reduce European gas prices by 20%

In this section we consider the long-term outlook for natural gas pricing in Germany and the impact that
large-scale development of the unconventional resource base could have on gas prices.

6.3.1 The German gas market

Germany is the largest gas market in Europe, with annual consumption of 80 Bcm. Domestic production
currently supplies around 10% of demand, down from over 20% in 2000, (see Figure 6.8). Conventional sup-
plies will continue to decline and production is expected to be below 5 Bcm per year, beginning in the early
2020s. The remainder is imported from the Netherlands, Norway and Russia. As domestic production and
Dutch supplies decline, imports from Russia, which fell significantly following the economic crisis of 2008,
are expected to grow. Shale gas production could significantly alter Germany’s import position, increasing

54. €26/MWh is the IHS long-term European gas price projection in the absence of shale development. Prices could drop to €21/MWh with large-scale European
shale development. See section 6.3 for further explanation of these price levels.
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total domestic gas production FIGURE 6.8
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at Germany’s two gas hubs—
Gaspool and NCG—are closely linked to prices in the Netherlands and in the United Kingdom. A shortage
or an excess of gas in any national market affects prices in neighboring markets, and gas will flow from the
lower-priced market to the higher-priced market to bring the region back into balance.

Germany sits at the heart of this single market that stretches from Ireland to Italy and, as a result, any dis-
cussion of gas pricing in Germany is in reality a discussion of European gas pricing.

6.3.2 Gas price outlook without European shale production

The European Union currently FIGURE 6.9
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European gas production has declined rapidly in recent years, and this decline is expected to continue. By
2030, THS expects conventional domestic production to account for just 10% of European demand, com-
pared to today’s 34%. As a result, the price at which new supplies are available to fill the emerging supply
gap will set European gas prices in the long term.
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Russia, which supplies around 25% of European gas consumption, has traditionally formed one of the back-
bones of European supply. Russia has proven conventional gas reserves of 33 Tcm and has been investing
heavily to expand its gas production and export capacity. New fields, such as Gazprom’s giant Bovanenkovo
field, which came on stream in 2012 and will produce over 100 Bcm per year at peak production, and growing
production by independent players, ensure that Russian gas production can continue to grow. In addition,
Russia has the potential to substantially increase deliveries to Europe. Current pipeline capacity can deliver
more than 250 Bcm per year to Europe, and Russia plans to develop as much as 118 Bcm of additional export
capacity. In 2013, Russia exported 130 Bcm of gas to the European Union.

International oil prices remain an important determinant of the price of Russian gas delivered to Europe.
The details of individual contracts vary widely, but on average IHS estimates that a Brent oil price of $97.5/
bbl—our long term outlook for oil prices—corresponds to price for gas delivered to Germany of around €25/
MWh at current exchange rates, €2/MWh below the average price of gas in 2013 at NCG.>

I[HS analysis indicates that the full cycle cost of LNG from North America delivered to Europe will be in the
range of €22 to €30/MWh (constant 2013) at a constant exchange rate, assuming an underlying Henry Hub
price of €10 to 14/MWh. Our outlook for North American gas prices is stable—we estimate that in excess of
25 years of supply is available at prices of €10/MWh or less (although volatility can temporarily raise prices
in response to such factors as weather and pipeline bottlenecks). As a result, even with large-scale LNG
exports, the price of gas in North America is likely to remain around today’s levels in the long-term. Gas
from the eastern Mediterranean and East Africa is also expected to be priced within this range.

Assuming long-term average prices of €10 to 14/MWh for Henry Hub gas and $95 to $100/bbl for Brent
crude oil, the cost of LNG from North America would be very similar to that delivered under a long-term
contract with “traditional” indexation. As a result, THS expects the price of gas in Europe—traded and long-
term contract—to remain within the range set by these two benchmarks, with our central case estimate
set at €26/MWh at today’s exchange rate. Seasonal spreads will remain and prices will exhibit day-to-day
and longer-term volatility, but on average we expect prices to trade within this range. Unlike today, the
driver of the price outlook is the cost of new gas supply, so we expect prices to remain stable within this
range across a wide range of oil price assumptions.

6.3.3 Gas price outlook with large scale European shale gas production
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55. Asmany of the drivers of European gas prices are US dollar denominated, the European price forecast is subject to exchange rate variation. IHS expects that the Euro
will appreciate against the US dollar over the outlook period, increasing from 1.32 in 2013 to 1.45 from 2030 onwards. At current exchange rates $1/MMBtu = €2.6/
MWh. By 2030, $1/MMBtu would be equivalent to €2.3/MWh.
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As discussed above, our expecta-  FIGURE 6.11
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adjust pricing to maintain mar-
ket share. But does the incentive
exist for this to happen?

With unconventional development on the scale described above, a major supplier with low production costs
hasa clear incentive to reduce its price to maintain sales volume and maximize revenue. At € 21/MWh, new
LNG would be unable to compete in the European marketplace. Over time, existing production would be
diverted to higher-paying markets in Asia and Latin America and new supply would not be developed with
Europe as a target market.

The €21/MWh price has two further benefits for a low-cost supplier such as Russia:

» Gascompetitive in power generation. As shown in Figure 6.12, with gas priced at €21/MWh and coal
and carbon priced according to THS outlooks, gas fired generation would be cheaper than coal fired gen-
eration for power generation in Europe. This could boost European Union gas consumption by around 30
Bcm from the mid-2020s onwards. Furthermore, with a greater share of indigenous production, the role
of gas in power generation could expand more rapidly than anticipated, boosting demand still further.

» High cost shale not developed. By reducing the price to €21/MWh, over 20 Bcm of unconventional
gas that would be economic at €26/MWh would not be produced.

Figure 6.12 demonstrates that it is economically rational for a low-cost supplier such as Russia to reduce
prices if the competitive threat is large enough. Assuming 53 Bcm of additional European production,
Russian gas revenue would be the same if the European gas price is €26/MWh and Russia and LNG equally
share the loss of market share as if Russia reduced its price to €21/MWh and LNG suffered all the loss of
revenue.

As aresult, in a scenario in which large-scale development of shale occurs, IHS expects the price for gas in
Germany—and across all the integrated markets of Northern and Western Europe—to drop from a long-
term average of €26/MWh to €21/MWh, (assuming a constant exchange rate), a 20% reduction in the
wholesale price of gas.

Through the outlook period, IHS forecasts the euro to appreciate slowly against the dollar. As US LNG and
international coal are priced in dollars and Russian gas pricing is linked to oil, which is priced in dollars, any
change in the dollar-to-euro exchange rate does not influence the relationship between commodity prices:
coal, gas, and oil. The exchange rate is expected to go from 1.32 euros per dollar in 2013 to 1.45 euros per
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dollar from 2030 onwards. This
has an impact on prices in euro
term, most clearly seen in the
gas price outlooks.

Support for shale development
throughout Europe is required
to achieve a material reduction
in the future European gas price.
Whether this lower-cost future
can be realized depends pri-
marily on the policies of three
member states: Germany, Poland,
and the United Kingdom.*® These
three markets together have
the potential to develop enough
unconventional gas over the
next 20 years to significantly
reduce the price of gas in Europe.
Individually, they have the poten-
tial to materially change the
supply-demand balance in their
individual markets and raise the
level of economic activity.

FIGURE 6.12
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56. France also has significant unconventional potential, but the current policy does not facilitate development.
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7. Reforming the Energiewende to reduce
power system costs

Key findings

e Focusing on the development of mature renewable technologies, combined with a greater role for
natural gas, could reduce cumulative power system costs in Germany by up to €125 billion between
2014 and 2040.

e Cumulative CO, emissions from the power sector between 2014 and 2040 are almost 500 million
metric tons higher in a system with coal-fired generation as the primary form of back up (Lower Cost
— Conventional) than in a system that uses more gas (Lower Cost — Shale).

As shown in Chapter 1, electricity prices for German end consumers are internationally high. In this chap-
ter we explore the options available to reduce prices by reducing the cost of power generation. We quantify
the potential savings by comparing alternative fuel mixes to the baseline.

7.1 The fuel mix scenarios
We firstdefine and then consider FIGURE 7.1
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Substantial growth in new
renewable capacity occurs in all
the fuel mix scenarios considered in this report. As Figure 7.2 shows, the main differentiator is the scale of
offshore wind additions. For reference, at the end of 2013, installed renewable capacity in Germany was 35.7
GW of solar PV and 33.7GW of onshore wind.>”*

The outlook for offshore wind is more uncertain than that for solar PV or on-shore wind. The advantages of
offshore wind are clear—it is larger in scale and has a higher load factor than other renewable technologies.
However, offshore wind is costly and as yet unproved in challenging locations over the long term. It also
requires construction of on- and off-shore transmission facilities.

57. BWE (2014), Windenergie an Land wdchst 2013 wie prognostiziert - Ungewissheit fiir 2014 und 2015 bleibt grofs, http://www.wind-energie.de/presse/
pressemitteilungen/2014/windenergie-land-waechst-201 3-wie-prognostiziert-ungewissheit-fuer.

58. Bundesnetzagentur (2014), Photovoltaikanlagen: Datenmeldungen sowie EEG-Vergiitungssdtze, http://www.bundesnetzagentur.de/cln_1912/DE/Sachgebiete/
ElektrizitaetundGas/Unternehmen_Institutionen/ErneuerbareEnergien/Photovoltaik/DatenMeldgn_EEG-VergSaetze/DatenMeldgn_EEG-VergSaetze_node.html.
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year through 2020, taking
installed capacity over the
52 GW cap. However, as discussed above we expect small consumers to continue to add capacity even
without support, albeit at a much slower rate than in the 2010s. Installed capacity reaches 70 GW in
2040.

We expect substantial additions of onshore wind—the most mature and lowest-cost renewable
technology—over the outlook period. Much of the increase in installed capacity will come from repow-
ering—installing larger, more efficient turbines at existing sites—rather than greenfield developments.
Annual additions average 1.2 GW per year between 2014 and 2040. Installed capacity in 2040 reaches 65
GW.

Through 2030, offshore wind is added in line with the deployment rates proposed in the 2013 coalition
agreement. Post-2030 the deployment rate increases to 1.6 GW per year. Installed capacity reaches 30
GW in 2040.

Lower Cost — Conventional. The 52 GW support cap for solar PV is reached in 2022. As in the Current
Path, capacity continues to be added once the cap has been reached, although the additions are slower.
Installed capacity reaches 63 GW in 2040, compared to 70 GW in Current Path.

Although onshore wind is the lowest-cost form of renewable power, it is more expensive than thermal
generation. Therefore, in a scenario designed to reduce the cost of the power system, additions are lower
than in Current Path. Onshore wind additions average 0.5 GW per year, compared to 1.2 GW in Current
Path. Installed capacity in 2040 reaches 47 GW. Such a slowdown in additions could result from either a
reduction in support levels that makes only the best resource sites economical or a cap on the volume of
capacity that is supported in any year.

As the least mature and highest capital cost renewable technology, offshore wind sees the greatest vari-
ation in capacity additions among the scenarios. In Lower Cost - Conventional, capacity is added in line
with the deployment rates proposed in the 2013 coalition agreement through 2020. No further capacity
is added beyond this point. Installed capacity is 6.5 GW from 2020 to 2040.

Lower Cost - Shale. The renewable capacity addition assumptions in this scenario are the same as in the
Lower Cost-Conventional.
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7.1.2 Thermal capacity

The volume of thermal generating capacity is similar in all cases, at around 100 GW. This level of dispatch-
able capacity is required to ensure the stability and reliability of Germany’s power system. The composition
of the capacity, however, differs by scenario, as shown in Figure 7.3.

Dispatchable plants, such as coal and gas, have two roles in the power system:
e Meeting power demand not met by renewables;

e Acting as back-up power for occasions when the wind does not blow and the sun does not shine.

As the share of renewable supply grows, the need to meet demand declines while the need for back-up
grows.

To guarantee electricity supply, there must be enough generating capacity available to meet peak demand.
This capacity must also be dispatchable, meaning that it must respond immediately when called upon by
the system operator. Solar and wind capacity are not dispatchable and provide very little in the way of peak
coverage. Peak demand in Germany occurs early on winter evenings when there is no output from solar.

In the absence of affordable stor- FIGURE 7.3

g echnology hermalcapecty
1s required to back-up non-dis-
patchable capacity. 0.9-1 GW of 100
thermal capacity is required to
back-up every 1 GW of wind or
solar. As a result, the amount of

90

80 _ _ —

70— — —— —— —

thermal capacity that must be 60
maintained barely changes as &
more renewable generation is 40
added. 30
20
e Current Path. Coal capacity 10
increases in the remainder 0
of this decade as capacity 2012 Current Path I(.)og:s;ﬁt(i)grt"; Lower Cost—Shale
currently under construc- 20t
tion comes on-line. In the
longer term, utilization =Cod cee
Source: IHS Energy ©2014 IHS

falls as renewables capac-
ity increases, and installed
capacity declines. Capacity decreases by 7 GW in the 2020s and by another 10 GW in the 2030s. By 2040,
installed coal capacity in Germany stands at 37 GW.

Installed gas capacity is expected remain stable during the remainder of this decade. Capacity additions
are expected to accelerate early in the 2020s as the final nuclear plants close and the oldest coal plants
retire. By 2040, installed gas capacity stands at 48 GW, up from 25 GW today.

» Lower Cost — Conventional. Installed coal and gas capacity is the same as in Current Path.

e Lower Cost — Shale. Coal plants retire more quickly in this scenario than in the Current Path or Lower
Cost - Conventional scenarios. By 2040, installed coal capacity in Germany is 22 GW. To secure a power
supply, the lower level of coal capacity is offset by a larger gas fleet. By 2040, 66 GW of gas generating
capacity is installed in Germany. The higher level of coal retirements in this scenario result from gas
being a more economic source of generation than coal from the mid-2020s.
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7.2 The power generation mix
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Lower Cost — Conventional. The 2020 renewable target is met. Although generation from renewables
continues to grow through the outlook period, the share of renewables falls short of targets: reaching
38% of generation in 2030 and 39% in 2040.

With gas prices unchanged from Current Path, coal is dispatched ahead of gas hroughout the outlook
period. As a result, coal accounts for 34% of generation in 2030 and 28% by 2040. Howevetr, the role of
gas grows strongly, filling much of the gap created by the slower development of renewables. Gas gen-
eration accounts for over 30% of generation by the end of the period.

Lower Cost—Shale. The 2020 renewable target is met. Although generation from renewables continues
to grow through the outlook period, the share of renewables falls short of target: reaching 38% of gen-
eration in 2030 and 39% in 2040.

Due to the lower gas price in this scenario, gas-fired generation plays a much larger role in this scenario
than in the others. The growth in gas-fired generation in Germany accelerates in the mid-2020s and
by 2040 gas accounts for almost 45% of generation. As natural gas use grows, coal generation plays a
smaller role in this scenario than in Current Path, accounting for less than 15% of generation by 2040.
However, the transition away from coal is gradual—coal continues to account for 30% of German gen-
eration in 2030, compared to almost 50% today.

7.3 Impact of altering the fuel mix on the cost of the power system

Based on the scenarios described above, the cumulative cost of the power system between 2014 and 2040
can be reduced by as much as €125 billion (constant 2013) compared to Current Path. Figure 7.5 compares
the cost of the main components of the power system under Lower Cost - Shale with the cost under Current
Path. The system cost is broken down into five categories: capital investment, network costs, other, fuel,
and emissions.
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FIGURE 7.5

System cost comparison: Current Path vs. Lower
Cost—Shale
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FIGURE 7.6
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Lower Cost-Shale

il

2001-2010 2011-2020 2021-2030

620

600

580

560

540

520

500

€billion (constant 2013)

480

460

440
2031-2040

ECurrent path Lower Cost—Shale

Source: IHS Energy © 2014 IHS

The change in each cost is considered in turn:

e Capital Investment. Cumulative capital investments between 2014 and 2040 are €140 billion (con-
stant 2013) less in Lower Cost — Shale compared to Current Path. This reduction is due to the lower
investment in renewables, in particular offshore wind.

e Network costs. Network costs are €37 billion lower in Lower Cost — Shale than in Current Path, since off-
shore transmission is not required and the need for onshore transmission is reduced.

e Other costs. Other costs are predominantly operation and maintenance costs. These are €23 billion
less in Lower Cost — Shale compared to Current Path, as maintenance costs for renewables are generally

higher than for thermal plants
e Fuel and Emissions. The FIGURE 7.7
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The total cost of the power system in Lower Cost — Conventional is €5 billion more than in Lower Cost - Shale, and
the breakdown of costs is similar. The reduction in capital investment compared to Current Path is €155 billion,
€15 billion more than in Lower Cost -Shale (see Figure 7.7). Capital spending is greater in Lower Cost - Shale than
in Lower Cost - Conventional, as more gas generating capacity is built in the former scenario. However, increased
spending on fuel and emissions in Lower Cost — Conventional offsets the decreased capital costs. Spending on
emissions allowances alone is €15 billion more in Lower Cost-Conventional than in Lower Cost - Shale.

7.4 Impact on retail prices of reducing the cost of the power system

In this section, we compare retail
price outlooks for Current Path
with those for Lower Cost - Shale.
As discussed above, the results
for Lower Cost — Conventional are
not presented separately, since
the cost of the power system
and, therefore, retail prices are
similar to the Lower Cost - Shale.

Reducing the cost of the German
power system has different
impacts for different consumer seg-
ments. The impact is smallest for
large industry sectors that receive
rebates from the EEG surcharge
and is greatest for consumers that
do not, as shown in Figure 7.8

e Industrial consumers
that benefit from rebates.
Wholesale power prices are
the main driver of electric-
ity prices for large industrial
consumers that benefit from
the full rebates. Wholesale
power prices are very similar
in Lower Cost - Shale and in
Current Path. As a result, end
user prices are also very close.

e Other consumers. The pic-
ture for consumers that do
not benefit from the rebates
is clear: the lower the cost of
the power system, the lower
the retail price for electricity.

Prices for small industrial
consumers are around €7/

FIGURE 7.8
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FIGURE 7.9

Average industrial power prices: Germany vs. United States

200

160

120 ==

80

€ per MWh (constant 2013)

40

0

2007 2009 2011 2013 2015 2017 2019 2021 2023 2025 2027 2029
mmmmm Range of price outlooks from IHS scenarios for an average German industrial power consumer
== Jnited States

History

Source: IHS Energy, history derived from IEA, EIA and Eurostat ©2014 IHS

MWh lower in the Lower Cost-Shale than in Current Path through the 2020s. This increases to €10/

MWh by the end of the period.

The saving is slightly higher—€17/MWh through the 2020s—for household consumers. The difference
grows throughout the period, increasing to €26/MWh by 2040. For a typical household, this equates to
an annual saving of €40 (constant 2013) in 2020, rising to €65 by 2040.
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Figure 7.9, shows the range of average industrial power prices calculated for the scenarios in this report. The
upper bound represents prices where rebates have been a phased out (discussed in Chapter 5) and the lower
bound represents Lower Cost - Shale (discussed earlier in this chapter).>® This range is compared to the IHS
forecast for average industrial electricity prices in the United States. As discussed in chapter 1, the price dif
ferential with the United States has grown strongly since 2007, as German prices have risen. Although the
potential exists for the differential to decline slightly in the future from current levels, it will remain substan-
tial throughout the outlook period.

7.5 Cost reduction versus emissions reduction
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So far the focus of the discus-

sion has been on cost reduction,
but emissions abatement is an
important part of any analysis of
the potential costs and benefits
of Germany’s electricity gen-
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7.5.2 The cost of abatement

Although emissions from the
power sector drop significantly over the outlook period in all scenarios, the key differentiating factor

59. Price series for Germany is a weighted average of IA to IG consumers.
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among the scenarios is how much it costs to reduce or abate a metric ton of CO, emissions by changing the
fuel mix. Calculating the cost of each ton of CO, reduction is known as the abatement cost.

We calculated the cumulative reduction in CO, emissions between 2014 and 2040 by comparing them to
2013 levels. The total carbon abatement is demonstrated by comparing the current (2013) CO, emissions
(the horizontal red line in the previous chart) with the CO, emissions trajectory of each scenario. For exam-
ple, in Lower Cost — Conventional, the total CO, emissions difference is the area between the horizontal red
line “current CO, emissions” and the yellow line “Lower Cost - Conventional”.

These cumulative emissions reductions are then divided by the change in power system costs for each sce-
nario. We calculate the change in costs by comparing the cost of the 2013 fuel mix to the cost of the fuel
mix in each year of each scenario. The abatement costs are given in Figure 7.10 (cost emissions trade-off).

The abatement costs highlight clearly the trade-off that Germany must make, as well as how gas can reduce
CO, emissions in a cost effective manner. The scenarios can be divided into two categories:

 The Current Path scenario has high system costs but lower CO, emissions.

 Lower Cost - Conventional and Lower Cost — Shale have higher CO, emissions but lower system costs.

Current Path has the lowest abatement cost, then Lower Cost — Shale. Abatement costs are highest in Lower
Cost - Conventional, as the emissions reductions achieved by adding renewable capacity are offset, in part,
by emissions from coal generation.

These abatement costs highlight the key benefit that gas can bring to the German power system: a greater
role for gas in partnership with renewables reduces abatement costs by €125 per metric ton compared to
scenarios where coal acts as the primary back up for renewables.

7.6 Gas import requirements

One aim of the Energiewende is to reduce Germany’s energy imports. Clearly, greater use of gas-fired genera-
tion without the development of additional local resources would require increasing gas imports. Although
greater diversity of global sup-

plies goes some way toward FIGURE 7.12
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more than 15% through most
of the 2020s, despite rising
demand—would improve Germany’s security of supply and also have positive economic consequences.
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A greater role for gas can help Germany meet its CO, target

Germany’s power sector does not reduce emissions in line with the economy-wide target in all three of
the scenarios described above. This is a consequence of:

e The phase out of nuclear, which will remove Germany’s zero carbon bridging technology;

e Slow progress on energy efficiency, which means Germany is unlikely to meet its electricity demand
reduction targets;

» The competitiveness of coal-fired generation versus gas.

Development of shale gas can make gas-fired generation more competitive than coal by the middle of
the next decade, but the phase out of nuclear will lead to a sustained increase in CO, emissions versus
the target, and meeting the electricity demand reduction goals will be very challenging. This means
that even if German renewables targets are met, CO, emissions from the power sector are unlikely
to decrease in line with the economy-wide target. No specific CO, target has been established for the
power sector, which accounts for approximately one-third of Germany’s total emissions. However, an
insufficient reduction in emissions by the power sector greatly increases the burden on the remaining
sectors of the economy to lower their emissions. A greater role for gas could allow Germany to meet its
CO, targets without increasing costs above Current Path.

Figure 7.13 shows just such a
generation mix. This genera-
tion mix—which has been
designed to meet the power
sector’s share of the CO,
target beginning in 2030—
is achieved by large-scale
deployment of all renewable
technologies, in conjunction
with a growing role for gas.

FIGURE 7.13
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coal from the mid-2020s. The
impact of this can be seen
beginning in 2030, when the role of gas grows, displacing coal generation. The role of gas is much greater
in the scenario that meets the CO, target than in Current Path. This increased role for gas reduces cumu-
lative CO, emissions by 0.5 billion metric tons compared to Current Path, and the CO, abatement cost is
€215/metric ton, down from €340 per metric ton in Current Path.
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Less dependence on gas imports, in volume terms, would also be reflected in Germany’s trade balance. As a
result, the value of annual net gas imports would be approximately €10-€15 billion lower each year beyond
2025 in the scenarios that includes shale development as compared to the scenarios without shale. In 2040,
the difference in net gas imports would be the equivalent of almost halfa percentage point of Germany’s total
imports and 7% its total trade balance.

7.7 Making the right trade-off

Oil and gas prices will be partly or completely determined by international pricing dynamics. German
policy makers have little influence over them. However, policy makers do have direct and significant influ-
ence over the costs of the power supply. The embedded competitive disadvantage of Germany as an energy
importer, compared to self-sufficient countries, requires the government to take special care when set-
ting electricity policy. Decisions in one direction or another can have profound implications, for good or ill,
for the economic health of German industry and the wider economy. As a result, policy makers now face
important choices about how to balance costs and emissions and how to spread costs among consumers to
minimize Germany’s international competitiveness disadvantage. Whatever decisions are arrived at on the
cost/emission spectrum, the efficiency of the energy transformation clearly can be improved by increasing
role of natural gas—particularly locally produced natural gas—in the energy mix.
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8. Economic impact of reducing the cost of
the power system and developing

Germany’s shale gas potential
Key findings

e By combining a lower-cost power system with the development of shale gas, Germany can realize
significant increases in economic activity much earlier than in the scenario without shale gas,
beginning as early as 2020.

e Combining a lower cost power system with shale development would turn the German federal
budget positive and lift government revenues, with the incremental increase of total revenues
reaching €68 billion by 2040.

Reducingthe cost of the power system and developing domestic shale gasresources couldimprove Germany’s
economic performance. To separate the effects of a less expensive power system and the effects of develop-
ing domestic shale gas, we present results from two comparisons. The first comparison is between Current
Path and Lower Cost — Conventional. The second comparison is between Lower Cost — Conventional scenario
and Lower Cost - Shale. This comparison demonstrates the incremental boost that shale gas development
could bring to the German economy.

IHS modeled a number of factors to understand the economic implications inherent in transitioning to a
lower-cost power system. In Lower Cost — Conventional, these factors include:

e Electricity prices: A lower average electricity price path due to a lower-cost power system. Small and
medium end-consumers benefit as electricity prices are lower compared to Current Path, while electric-
ity prices for the largest consumer categories are slightly higher.

» Investment in renewables capacity: Less capital spending is required since less renewables capac-
ity—in particular offshore wind—is developed compared to Current Path.

In Lower Cost - Shale, the following factors complement and amplify the factors described above:

» Gas prices for end-consumers: Households and industrial end consumers directly benefit from a lower
gas price path.

e Electricity prices: All end consumers benefit indirectly as less expensive gas trims electricity prices.

e Shale gas development: Capital and operating expenditures associated with developing and producing
gas in Germany provide an economic boost.

» Royalties from shale gas production increase government revenue and improve the budget balance.

8.1 Gross domestic product

Lower electricity prices for small and medium consumers in Lower Cost — Conventional improve the com-
petitiveness of the manufacturing sector, spur industrial activity, and enhance economic growth over the
forecast period. As shown in Figure 8.1, improving the competitiveness of German firms and reductions in
household electricity bills contribute to improved GDP growth over Current Path.

Average annual GDP growth in Lower Cost — Conventional is 1.7% from 2013 through 2030 and 1.5% from 2013
through 2040—0.1 percentage points higher than in Current Path in each time frame. Although this increase
in growth rates may at first look small, the compounding effect leads to significant gains over the next 27
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years. The economic boost of
reducing the cost of the power
system adds €60 billion to 2030
GDP and €77 billion to 2040
GDP, compared to Current Path.
This is an increase of 1.7% and
1.9% of GDP over Current Path in
2030 and 2040, respectively.

Small and medium electricity
consumers directly benefit from
a lower EEG surcharge, and thus
lower electricity prices, in both
lower-cost scenarios, because
they are not protected by rebates.
As shown in Chapter 3, small and
medium electricity consumers
have suffered a disproportion-
ate share of the net export losses
from Germany’s manufactur-
ing sector attributable to high
electricity costs. The benefit to
energy cost competitiveness for
small and medium consumers far
outweighs the negative effect to
largeindustrial consumers, whose
electricity prices increase slightly
in Lower Cost — Conventional com-
pared to Current Path.

Developing shale gas as part
of a lower-cost power system
brings an additional €20 billion
increase in GDP in 2030 and €60
billion in 2040, compared to a
low-cost system without shale.
Lower electricity prices for all
end-consumer categories across
the board, savings for firms and
households from lower gas prices,
and shale gas production activity

FIGURE 8.1

Incremental German GDP: Lower Cost—Shale vs. Lower Cost—Conventional
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FIGURE 8.2

Incremental German GDP: Comparison of scenarios
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add another 0.6% in 2030 and 1.5% in 2040 to GDP, as shown in Figure 8.2.

In Lower Cost - Shale, electricity prices are lower for all consumer groups compared to Current Path. In this
case, all consumer groups benefit from improving cost competitiveness, enhanced industrial activity, and
stronger growth.

By developing a lower-cost power system that includes shale gas, Germany can realize significant increases
in economic activity much earlier than in the scenario without shale gas. Although the gains in Lower Cost
- Conventional are somewhat limited until 2025, the development of shale gas will support GDP growth
as early as 2020. Direct and indirect jobs associated with drilling activity will stimulate growth, but the
bigger impact comes from lower gas prices for households and the corporate sector. Shale gas production
in Germany decreases end-consumer gas prices between 2020 and 2025 in particular, spurring economic
growth. Even though the gap between Lower Cost — Conventional and Lower Cost — Shale shrinks between
2025 and 2030, the benefits of an earlier boost to the German economy are important.
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Summary of GDP impact: TABLE 8.1

AdoPtmg the  Lower ,COSt I GDP impact of a lower cost power system
Al 2020 2050 2000]

€5 billion to German GDP by 2020 2080 2040

2020 as compared to Current ChangeinGDP (%)

Path (see Table 8.1). The impact Impact of Lower Cost—Conventional vs. Gurrent Path 02% 1.7% 19%
will increase to €60 billion and  Incremental impact of Lower Cost—Shale vs. Conventional  0.7% 0.6% 1.5%
€77 billion by 2030 and 2040, Impact of Lower Cost—Shale vs. Current Path 09% 2.3% 3.4%
respectively. The incremental Change in GDP (€ billion constant 2013)

gain in GDP in Lower Cost - Impact of Lower Cost—Conventional vs. Current Path 53 604 772

Shale, compared with Lower Cost
- Conventional, will add another
€23 billion in 2020, €20 billion
in 2030, and €60 billion in 2040.
The total difference between
Current Path and Lower Cost — Shale amounts to €28 billion in 2020, which will widen to €80 billion and
€138 billion by 2030 and 2040.

Incremental impact of Lower Cost—Shale vs. Conventional 22.9 19.9 60.3
Impact of Lower Cost—Shale vs. Current Path 28.2 80.4 1376

Source: IHS Economics

8.2 Jobs, income, and consumer spending

The increase in economic activity associated with a lower-cost power system also impacts employment.
Employment rises at the beginning of the forecast period in all scenarios, but then declines, partly as a
result of demographic factors. In Current Path and Lower Cost - Conventional, this decline begins in 2017. In
Lower Cost - Shale, employment continues to rise until 2023, as a higher labor force participation rate due to
the more dynamically growing economy temporarily offsets the impact of the demographic change.

Figure 8.3 shows the additional FIGURE 8.3

employmen.t in both lower- Incremental German employment: Comparison of scenarios
cost scenarios compared to the
1

Current Path scenario. Lower
Cost — Conventional has 368,000 0.8
jobs—oralmost1% morejobs—in
2040 than Current Path. Adding | £ os S
shale development would result | %
in 576,000 additional jobs—for | & %4 —
a total of 944,000 more jobsin | £ .
Lower Cost- Shale compared to ' . N I
Current Path. 0
In Lower Cost — Conventional, -0.2
the manufacturing sector would 2020 2030 2040
. Manufacturing: Lower Cost—Conventional vs. Current Path
SUPPOIt 130’000 more JObS’ a EManufacturing: Lower Cost—Shale vs. Lower Cost—Conventional
2% increase over Current Path. Non-manufacturing: Lower Cost—Conventional vs. Current Path
Shale gas deve]opment would Non-manufacturing: Lower Cost—Shale vs. Lower Cost—Conventional
add another 87,000 jobs, or 1.5%, | Scuee S Feomes 02014115

to manufacturing employment.

The manufacturing sector in

particular would benefit from a less expensive power system and shale gas development. Industry employ-
ment effects are discussed in detail in Section 8.5.

Under the lower-cost power system scenarios, investment in renewables, especially in offshore wind, would
be more modest than in the Current Path scenario. This change in investment must be taken into account
when estimating employment effects. Employment in the “green” energy industry would continue to grow
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in the lower-cost scenarios, but at a slower pace. Higher employment in other sectors of the economy more
than compensate for this change.®

Summary of employment TABLES.2

Impact: Adoptl.ng the Low?r Employment impact of a lower cost power system
Cost — Conventional path will 5020 2030 2040
add 42,000 jobs to employ-

ment in Germany by 2020 Change in employment (%)

as compared to Current Path 'mpact of Lower Cost—Conventional vs. Current Path 01% 09% 0.9%
(see Table 8.2). The impact Incremental impact of Lower Cost—Shale vs. Conventional  0.4% 0.3% 1.4%
will increase to 363,000 and Impact of Lower Cost—Shale vs. Current Path 05% 12% 2.3%
368,000 jobs by 2030 and 2040, Change in employment (thousand)

respectively. The incremental Impact of Lower Cost—Conventional vs. Current Path 419 363.3 3684

difference between Lower Cost
— Conventional and Lower Cost
- Shale will add another 165,000
in 2020, 125,000 jobs in 2030,
and 576,000 jobs in 2040. The
total difference between Current Path and Lower Cost - Shale amounts to 207,000 jobs in 2020, which will
widen to 488,000 jobs by 2030 and to 944,000 jobs by 2040.

Incremental impact of Lower Cost—Shale vs. Conventional 1651 12561  575.5
Impact of Lower Cost—Shale vs. Current Path 207.0 488.4 9440

Source: IHS Economics

The benefits of a lower-cost FGURES.4
power system extend beyond
industry and government to

Incremental German disposable income per capita: Comparison of scenarios

the German people, as shown in 900 2.5%
Figure 8.4. As a result of lower 800 —
electricity prices, per capita dis- 700 2.0%

posable income in Lower Cost
- Conventional is greater than
in Current Path. A further boost
in disposable income would
occur with the development of
domestic shale gas resources in
Lower Cost - Shale.

600

1.5%
500

400
1.0%

€ (constant 2013)

300
200

0.5%
100

0.0%

: : : 202 2 204
The implications for German 020 030 040
consumers are most tangible mmmmm | ower Cost—Conventional vs. Current Path

: Lower Cost—Shale vs. Lower Cost—Conventional

When pregepted ona per Capl.ta Percentage difference between Lower Cost—Conventional vs. Current Path
baSlS- Addlthl’lal annual real dlS' == Percentage difference between Lower Cost—Shale vs. Lower Cost—Conventional
posable income in Lower Cost | soure: iHs Ecanonics ©2014 1HS
- Conventional, compared to
Current Path, would rise steadily
from €18 per capita in 2020 to over €660 per capita, or more than 2% relative to Current Path, in 2040.
Adding shale development results in an additional €187 in per capita disposable income by 2040, or a total
of €847 above Current Path.

60. IHS accounted for job losses in the green energy industry by deducting investment in renewable energy generation facilities in the industry and macroeconomic
modeling framework. Lower employment (of approximately 100,000 jobs) in the operation and maintenance of green power facilities has also been taken into
account. A more detailed discussion on green energy jobs can be found in the Appendix.
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Lower retail gas prices for
households provide part of the
economic stimulus in Lower
Cost — Shale. Based on the num-
ber of German households
connected to the gas grid in
2012, according to the German
Statistical Office, savings on
the annual average gas bill per
household will amount to €18
by 2020 (see Figure 8.5). Savings
steadily increase to nearly €60
and €80 by 2030 and 2040,
respectively (constant 2013) as
the gas price difference between
Lower Cost — Shale and Lower
Cost - Conventional continues to
increase.

Summary of impact on real
disposable income per cap-
ita: Adopting the Lower Cost
- Conventional path will add €18
to disposable income per capita
in Germany by 2020 as com-
pared to Current Path (see Table
8.3). The impact will increase
to €554 by 2030 and to €660 by
2040. The difference between
Lower Cost - Conventional and
Lower Cost - Shale will add
another €105 in 2020, €27 in
2030,and €187in2040.The total
difference between Current Path
and Lower Cost - Shale amounts
to €123 in 2020 and widens to
€581 billion by 2030 and €847
billion by 2040.

8.3 Government revenue

Government revenues would
increase in both lower-cost sce-
narios. The additional economic
activity these scenarios gen-
erate means that tax revenues
from households and industry
are higher than in Current Path.

Figure 8.6 shows the increase
in annual government reve-
nues in the lower-cost scenarios
compared to Current Path. THS
estimates that the difference in
annual government revenues in

© 2014 IHS

FIGURE 8.5
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TABLE 8.3

Disposable income per capita impact of a lower cost power system

2030 2040

2020

Change in disposable income per capita (%)

Impact of Lower Cost—Conventional vs. Current Path 0.1% 2.1% 21%
Incremental impact of Lower Cost—Shale vs. Conventional  0.5%  01% 0.6%
Impact of Lower Cost—Shale vs. Current Path 05% 22% 27%
Change in disposable income per capita (€, constant 2013)
Impact of Lower Cost—Conventional vs. Current Path 18.2 553.7 660.3
Incremental impact of Lower Cost—Shale vs. Conventional ~ 104.8 272 186.8
Impact of Lower Cost—Shale vs. Current Path 123.0 580.9 8471
Source: IHS Economics
FIGURE 8.6
Incremental German government revenue: Comparison of scenarios
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Lower Cost — Conventional compared to Current Path would grow over the forecast period, from around €3
billion in 2020 to more than €27 billion in 2030 and nearly €35 billion in 2040. In Lower Cost - Shale, gov-
ernment revenues grow by an additional €11 billion by 2030 and €33 billion by 2040. Approximately €1
billion of this increase is royalty payments from gas production.

Reducing power system costs will also put the German government budget on an improved path for the
entire forecast period. IHS forecasts a government deficit exceeding €16 billion by 2040 for Current Path.
In Lower Cost - Conventional, the deficit shrinks to €7 billion in 2040, owing to higher revenues and lower
welfare expenditures. In Lower Cost - Shale, the German federal budget would turn positive throughout the
study time horizon, with a surplus of €9 billion by 2040.

Summary of impact on gov- TaB Es4

ernment total revenues: .
. Government revenue impact of a lower cost power system
adopting the Lower. Cost I - T

Conventional scenario  will 2020 2030 2040
add €3 billion to German gov- Change in government revenue (%)

ernment revenues by 2020 Impact of Lower Cost—Conventional vs. Current Path 03% 19% 21%
compared to Current Path (see Incremental impact of Lower Cost—Shale vs. Conventional ~ 0.8%  0.8%  2.0%
Table 8.4). The additions to Impact of Lower Cost—Shale vs. Current Path 11%  26%  41%

i will increase tO. €27 Change in government revenue (€ billion, constant 2013)
billion by 2030 and €35 billion

. . Impact of Lower Cost—Conventional vs. Current Path 3.4 273 349

?Y 204O'let‘le mcrell:nfvntal glf; Incremental impact of Lower Cost—Shale vs. Conventional 10.6 1.2 33.2
erence etween ower (0N

Impact of Lower Cost—Shale vs. Current Path 14.0 38.5 68.0

- Conventional and Lower Cost
- Shale will add another €11 bil-
lion in 2020, €11 billion in 2030,
and €33 billion in 2040. The total difference between Current Path and Lower Cost — Shale amounts to €14
billion in 2020, which will widen to €39 billion by 2030 and €68 billion by 2040.

Source: IHS Economics

8.4 Manufacturing exports

A lower-cost power system moderates the electricity price premium in Germany, compared with its key
trading partners, thus reducing Germany’s competitive power price disadvantage and supporting its export
sector. In Lower Cost — Conventional, lower electricity prices for small and medium end-consumers, com-
bined with the retention of

rebates for large consumers, will ~ FIGURE 8.7

enable energy-intensive indus- . .
. . Incremental German net exports: Comparison of scenarios
tries to continue to operate at

high utilization rates, maintain 70 18%
employment, and increase their 60 __ 16%
contributions to GDP and gov- | & 14%
ernment revenues. g % 12%
c
.3 40 10%
The lower-cost power system 5
. . . 3 8%
puts Germany in a position | ¢ %
to increase its manufactur- | £ , 6%
ing exports over Current Path w 4%
throughout the forecast period, 10 2%
as shown in Figure 8.7. German 0 j : =" , 0%
manufacturing’s sales losses 2020 2030 2040
to overseas competitors Wlll mmmmm | ower Cost—Conventional vs. Current Path
b o e d h h _ Lower Cost—Shale vs. Lower Cost—Conventional
e mltlgate 4 t Oug not com Percentage difference between Lower Cost—Conventional vs. Current Path
pletely reversed. Percentage difference between Lower Cost—Shale vs. Lower Cost—Conventional
Source: IHS Economics © 2014 IHS
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In Lower Cost - Conventional, Germany could increase its manufacturing net exports in 2030 by €35 billion
compared with Current Path. By 2040, the difference is €49 billion, an increase of almost 16% over Current
Path in that year.

The inclusion of shale gas development would further improve the competitive position of all companies
with respect to electricity prices and further spur Germany’s manufacturing exports. In Lower Cost - Shale,
the manufacturing net exports rise by an additional €14 billion in 2040 to €63 billion, a 4% increase over
Lower Cost - Conventional.

In terms of total manufacturing exports, the gap between Lower Cost - Conventional and Current Path would
peak in 2040 at €148 billion, or 6% of the exports in the lower-cost scenario. In Lower Cost - Shale, exports

are an additional €31 billion higher in 2040, rising to a total of €179 billion.

Summary of impact on net
manufacturing exports:
Adopting the Lower Cost

TABLE 8.5

Net manufacturing exports impact of a lower cost power system

Conventional path will add €8 2020 2030 2040
billion to German net manu- Change in net manufacturing exports (%)

facturing exports by 2020 as  Impact of Lower Cost—Conventional vs. Current Path 22% 97% 15.6%
compared to Curre.nt Path (5?9 Incremental impact of Lower Cost—Shale vs. Conventional  1.5% 0.3%  3.8%
'_Iable 8.5). The . lmPaCt will Impact of Lower Cost—Shale vs. Current Path 3.7% 10.0% 20.0%
1ncrease t0,€,35 billion by 2030 Change in net manufacturing exports (€ billion, constant 2013)

and €49 billion by 2040. The

. . Impact of Lower Cost—Conventional vs. Current Path 77 34.7 49.2
incremental gain between . .

Lower Cost — Conventional and Incremental impact of Lower Cost—Shale vs. Conventional 51 1.2 13.8
Lower Cost — Shale will add Impact of Lower Cost—Shale vs. Current Path 12.8 35.9 63.0

another €5 billion in 2020, and
€1 billion and €14 billion in 2030

Source: IHS Economics

and 2040. The total difference between Current Path and Lower Cost — Shale amounts to €13 billion in 2020,
which will widen to €36 billion by 2030 and €63 billion by 2040.

8.5 Industry impacts

We now examine how changes
in power system costs and the
development of German shale
gas resources impact three
key manufacturing industries:
machinery, motor vehicles, and

TABLE 8.6

Output in selected industries
€ billion (constant 2013)

2020 2030 2040

Current Path

CAGR

chemicals and pharmaceuticals. Chemicals and pharmaceuticals 1858 2125 2281 1.1%
We present ﬁgures on employ— Machinery 243.5 272.7 290.4 1.1%
ment and output in each sector  Motor vehicles 506.3 6184 6894 1.6%
in Table 8.6 and Table 8.7. Total manufacturing 21557 2,542.3 2,789.1 1.5%
. . Lower Cost—Conventional
E)p.tput n tht heseh tlzndtuhs- Chemicals and pharmaceuticals 199.6 231.8  259.6 1.4%
Il r r

cs grows throughot € Machinery 243.9 2774 3011 1.2%
forecast period in all three sce- _ .
narios, but growth is faster in Motor vehicles 507.6 629.5 703.1 1.7%

- 1 1 otal manufacturin . . . .07/0

the lower-cost scenarios thanin ot facturing 22021 26326 29961  1.8%
Current Path. In particular, the Lower Cost—Shale
energy-intensive chemical and Chemicals and pharmaceuticals 2011 2333 2634  1.4%
pharmaceutical industry pros- Machinery 246.0 280.3 3065 @ 1.3%
pers in the lower-cost scenarios.  Motor vehicles 51.3 6324 7126 1.8%
From 2015 to 2040, the indus-  7ota) manufacturing 22190 26501 80399  1.8%
try’S OUtPUt g]fOWS at an annual Source: IHS Economics
© 2014 IHS 69 March 2014



IHS | A More Competitive Energiewende: Securing Germany’s Global Competitiveness in a New Energy World

rate of 1.4% in Lower Cost -
Conventional compared to a rate
of 1.1% in Current Path.

TABLE 8.7

Employment in selected industries

Other industries benefit as well, 2020020 O 2 0- ONNCEGE
and Germany’s total manufactur- ~ Current Path
ing output in 2040 is €207 billion, Chemicals and pharmaceuticals 4772 4659 4433 -0.3%
or 74%, higher in the Lower Cost =~ Machinery 11057 1,055.8 9805 -0.4%
- Conventional Scenario than Motor vehicles 9420 9811 9970  0.5%
in Current Path. When shale Total manufacturing 6,434.2 61937 58056 -0.4%
development is included, total | ower Cost—Conventional
mar.ll,'lfacturlng o-ut-put [SeS Al 5pemicals and pharmaceuticals 510.5 502.3 4781 -0.3%
additional €44 billion compared . ..., 11057 1,0640 9886  -0.4%
to Lower Cost — Conventional. ,

Motor vehicles 944.5 991.5 1,007.9 0.5%
Employment for the three major Total manufacturing 6,530.4 6,3324 59350 -0.3%
industries is forecast to decline or ~ Lower Cost—Shale
to exhibit weak growth in all of  Chemicals and pharmaceuticals 5125 5040 4849 -0.2%
the scenarios, but more jobs will  Machinery 1,108 1,072.4 10061 -0.3%
be preserved in the lower-cost potor vehicles 9481 9936 10213  0.6%

scenarios. Employment in motor
vehicles will grow, albeit slowly,
in the lower-cost scenarios, while
employment in machinery and in
chemicals and pharmaceuticals
will decline slightly.

Total manufacturing 6,557.0 6,358.1 6,022.6 -0.3%

Source: IHS Economics

Differences in employment among the scenarios grow larger throughout the forecast period. Comparing
Lower Cost — Conventional with Current Path, chemicals and pharmaceuticals will have about 34,000 more
jobs in 2040 in Lower Cost — Conventional, machinery will have 8,000 more jobs, and motor vehicles 11,000
jobs. In all manufacturing, 129,000 more jobs would be generated in Lower Cost — Conventional than in
Current Path.

Lower Cost - Shale would maintain 88,000 more jobs in 2040 compared to Lower Cost — Conventional. The
chemical and pharmaceutical sector would gain 7,000 jobs, while machinery and motor vehicles would
increase their employment by 18,000 and 13,000, respectively.

8.6 Investment impact

The boost to Germany’s economy from lower energy prices will also flow to private investment. As the long-
run prospects for German industry improve with the lower energy price outlook, Germany will remain an
attractive place for manufacturing.

Lower Cost — Conventional would result in private fixed non-residential investment in 2030 of €469 bil-
lion, €8 billion more than in Current Path. By 2040, this gap would widen to €26 billion, amounting to an
increase of almost 5% over Current Path.

Developing domestic shale gas would bring a two-fold boost in investment—through direct investment in
extraction facilities and accompanying industries, and through lower gas prices and higher activity through-
out the economy. Private, fixed non-residential investment in Lower Cost - Shale would exceed investment
in Lower Cost - Conventional by €22 billion in 2030 and €21 billion in 2040. Shale gas development would
thereby add around 4% annually to Current Path investment level in both 2030 and 2040.

The overall improvement to Germany’s economy in both lower-cost scenarios would not only result in
higher tax revenues, but lower unemployment would also reduce the burden on the government from social
expenditures, freeing funds for reinvestment in the economy. In the Lower Cost — Conventional Scenario,
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government fixed investment
would be €4 billion by 2040, 6%
higher than in the Current Path
Scenario. In Lower Cost — Shale,
that gap would widen to a €12
billion advantage over Current
Path by 2040.

Summary of impact on pri-
vate fixed non-residential
investment: Adopting the
Lower Cost - Conventional sce-
nario will leave private, fixed
non-residential investment in
Germany nearly unchanged by
2020 as compared to Current
Path (see Table 8.8). The impact
will become stronger, however,
increasing by €8 billion by 2030
and €26 billion by 2040. The
incremental difference between
Lower Cost — Conventional and
Lower Cost — Shale will add
another €10 billion in 2020, €22
billion in 2030, and €21 billion
in 2040. The total difference
between Current Path and Lower
Cost — Shale amounts to €9 bil-
lion in 2020, which will widen
to €29 billion by 2030 and €47
billion by 2040.

© 2014 IHS

FIGURE 8.8

Incremental German private fixed non-residential investment: Comparison of
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50 5%
& 40 /\\ 4%
by /
N
‘s’ 30 > 3%
@
S 20 2%
C)
5§ 10 - 1%
e 0 0%
-10 -1%
2020 2030 2040
mmmmm | ower Cost—Conventional vs. Current Path
Lower Cost—Shale vs. Lower Cost—Conventional
Percentage difference Lower Cost—Conventional vs. Current Path
== Percentage difference between Lower Cost—Shale vs. Lower Cost—Conventional
Source: IHS Economics © 2014 IHS
TABLE 8.8

Private fixed non-residential investment impact of a lower cost power
system

2020 2030 2040

Change in private fixed non-residential investment (%)

Impact of Lower Cost—Conventional vs. Current Path -02% 16% 4.5%
Incremental impact of Lower Cost—Shale vs. Conventional 27% 47% 3.6%
Impact of Lower Cost—Shale vs. Current Path 26% 64% 82%
Change in private fixed non-residential investment (€ billion, constant 2013)

Impact of Lower Cost—Conventional vs. Current Path -0.6 7.5 25.6
Incremental impact of Lower Cost—Shale vs. Conventional 9.8 22.0 2141
Impact of Lower Cost—Shale vs. Current Path 9.2 29.4 46.6

Source: IHS Economics
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9. Conclusions

The Energiewende in its current form is not meeting its objective of providing a competitive transition
to a low-carbon economy. The current route is neither competitive nor low-carbon. For this reason, the
German economy is increasingly at a disadvantage compared to its key global competitors, owing to German
industry’s growing energy price burden compared to its international competitors. And—in the great para-
dox—CO, emissions in Germany have risen despite the rising costs associated with renewable deployment
under the Energiewende.

Without reform of the Energiewende, industrial capacity will be lost as investment moves offshore and the
international market share for German products shrinks. This will directly impact Germany’s GDP, jobs,
income, trade position, and government revenues. Moving towards a More Competitive Energiewende—
combining the retention of rebates with moderation in the growth of renewables and shale gas
development—presents an opportunity to secure a sustainable path toward a renewable energy future.
This path would maintain a strong German economy that has greater exports, more manufacturing jobs,
and is more competitive in the changing global economy.

In this study, we compare the effects of remaining on the current course of the Energiewende to a More
Competitive Energiewende in which domestically produced natural gas plays a larger role. Compared to the
current path, a lower-cost system with gas has the following economic benefits:

» Gross domestic product: GDP would be nearly €28 billion, or 0.9%, larger in 2020, and €85 billion, or
2.5%, larger in 2025. The gain in GDP is even greater in the longer term, reaching €138 billion, or 3.4%,
by 2040.

e Employment: The economy would support 207,000, or 0.5%, more jobs in 2020, and 559,000, or 1.3%,
more jobs in 2025. In the longer term, the economy would support nearly 1 million additional jobs by
2040. These employment increases take into account a slowing of growth of jobs in “green” energy
industries.

» Disposable income: The benefits of Energiewende reform extend to all the citizens of Germany, as the
resulting economic growth increases real disposable income. Reform would add an average of €123 in
disposable income per person in 2020 and €847 per person in 2040.

e Governmentrevenues: Increasesin overall economic activity and royalties from gas production would
yield nearly €40 billion in additional annual revenues by 2030, rising to €68 billion by 2040.

» Manufacturing exports: Lower energy prices increase German manufacturing’s relative competitive-
ness. Net exports for the manufacturing sector would be €36 billion larger in 2030 and €63 billion larger
by 2040—a gain of 20%.

However, despite the cost reductions that a reformed Energiewende could bring, German retail electric-
ity prices will remain high by international standards. As a result, maintaining the existing EEG rebates
for energy-intensive customers is essential to recognizing the economic benefits presented in this study.
Without the rebates, GDP would be almost 5% lower in 2020—a mere six years from now—as damage to
energy-intensive industry would flow through supply chains and affect economic growth. A residential
consumer would save about €55 per year on his or her electricity bills, but real disposable income—“money
in consumers’ pockets™ —would decrease by more than €500 per year.

The Energiewende is an initiative with global significance. Germany is in a unique position to take the
lead in demonstrating how a transition towards a low-carbon world can be managed in a sustainable and
affordable manner. By linking deployment of mature renewables with natural gas as a bridging technology,
Germany could stay on the path toward a low-carbon economy while opening new opportunities in a global
energy world.
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