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While the expansion of renewable re-
sources grabs headlines, energy effi-
ciency is the sleeping giant of the en-
ergy transition; there is little visibility 
or awareness of its potential and the 
scope for synergies, especially when 
twinned with renewable energy. Energy 
efficiency makes economic and climate 
sense.

Fully 90% of the required CO2 reductions 
worldwide could be met via increased use 
of renewable energies alongside broad 
adoption of energy efficiency, according 
to a study by the International Renewable 
Energy Agency (IRENA).2 

On our current path, two-thirds of poten-
tial efficiency will be unused3 and the EU 
target for a 20% reduction in primary en-
ergy consumption by 2020 will be missed 
by a long chalk, as Figure 1. shows.

Political will is, however, behind an effi-
ciency transition; the European Commis-
sion is trying to accelerate efforts with 
the slogan “energy efficiency first” and 
has set a target to reduce primary energy 
consumption 32.5% by 2030. 

To reach Paris Climate Convention goals 
– to limit global warming to below 2°C
versus pre-industrial levels – global
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1 IRENA: Synergies between renewable energy and energy efficiency (2017)
2 The International Energy Agency (IEA) (2019)
3 Eurostat (2020)

https://en.calameo.com/read/005185466256050b7a0b4
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annual emissions need to be limited to 12 
giga tonnes (Gt) of CO2 (see green dotted 
line in Figure 2).  

Alarmingly, current trends are still way 
short of this goal, and without concrete 
measures there are unforeseeable and 
dramatic climate consequences.

However, Figure 2. illustrates how emis-
sions could rise to 45 Gt CO2 per year 
while meeting Paris targets; energy ef-
ficiency and renewable energy make up 
90% of the required CO2 reductions col-
lectively. 

Synergies from renewable 
sources plus efficiency measures
Onshore solar and wind power plants are 
already the cheapest sources of energy 
generation in most regions. Subsequent-
ly, the relative costs of expanding them 
can become negative compared to the 
costs of adding conventional plants. 

Energy efficiency measures are often far 
cheaper than renewable energies, espe-
cially in broad sweep technologies, that 
is, broadly applicable established technol-
ogies such as LED lighting.6  However, the 
two sources are complements, not rivals, 
and in tandem they can achieve consider-
able synergies, reducing the cost of the 
entire system. 

In the past, the energy transition was 
largely about the energy sector alone. 
Now, however, the focus is shifting to 
the combination of specialist know-how 

between sectors. This means that in addi-
tion to the pure generation of energy and 
associated emissions, the contribution of 
the industrial, property and transport sec-
tors are increasingly important. 

The challenge is that many small invest-
ments make the difference and multiple 
parties need to pull together.

Energy-efficient electrification could in-
crease the use of renewable energies 
across the board. The inclusion of prop-
erty and transport sectors in emissions 
trading or pricing – as announced in Ger-
many – will significantly strengthen the 
incentives for energy-efficient action. As 
part of the EU post-COVID recovery pack-
age other moves are planned elsewhere, 
such as the renovation wave targeting 
energy efficiency retro-fittings. 

Broad sweep technologies
Implementing energy efficiency in very 
specific technologies is often complex 
unless the companies themselves, who 
know their industry best, take a direct 
hand. Broad sweep technologies, how-
ever, have potential for use across all in-
dustries regardless, include heating and 
lighting in properties, electric motors and 
compressed air.

Energy-efficient lighting and IT offer the 
largest potential savings across all in-
dustries. Replacing old lighting elements 
alongside intelligent control methods and 
reorganizing IT systems could allow en-
ergy savings of up to 70%.

4 Eurostat (2020)
5 IRENA: Synergies between renewable energy and energy efficiency (2017)
6 IRENA: Synergies between renewable energy and energy efficiency (2017)
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“The cleanest energy 

is that which is not 

consumed at all.” 

Brigitte Zypries,  
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Electric equipment such as motors, com-
pressed air systems, pumps and fans are 
widely available basic technologies and 
consume the highest volume of energy in 
the company setting. Figure 3. shows the 
savings potential: 

Under current conditions, European in-
dustry has a cost-savings potential of 20 
to 40% of primary energy. Cost-efficient 
means: short amortization periods or 
immediate cost savings when outsourc-
ing (contracting) the implementation of  
measures. 

However, surveys show that companies 
shy away from the high initial investment 
in energy-efficient technologies prefer-
ring to use available capital for invest-
ments in their core business. In addition, 
several EU governments have expressed 
fears of disadvantages from implement-
ing such systems and the resulting bur-
dens on the economy.7

To dispel these competitivity concerns, 
the benefits must be better explained 
and promoted by authorities. For exam-
ple, one advantage is that the uncertainty 
of import dependence and the associated 
high volatility of commodity prices and 
currencies is removed. Measures aimed at 
energy efficiency also pre-empt the pos-
sibility of heavier and most costly future 
regulation.

Trend towards in-house  
energy production
The trend towards decentralized power 
generation via renewable systems and 
small power generators has accelerated. 
In particular, photovoltaic systems con-
tribute significantly to efficiency when 
existing surfaces, such as roofs, are used 
to generate electricity with no additional 
costs nor additional land. 

The advance of technology has meant 
that renewable energy has become highly 
cost-effective, allowing short amortiza-
tion periods. Not only can excess capacity 
be fed into the grid, generating corre-
sponding additional income, an addition-
al burden on the grid is avoided by elec-
tricity savings downstream of the meter, 
and potential transmission-related energy 
losses are avoided. 

Managing an erratic energy 
supply with new tools 
The success of the energy transition de-
pends on security of supply, influenced 
by weather-dependent feed-in of renew-
able energies. The change from demand-
driven to flexible, weather-dependent 
energy production requires adjustments 
in all areas.

The share of renewable energies in gross 
electricity consumption is gathering pace 
in Europe. However, this is dwarfed by 
persistently high primary energy consump-
tion because conventional thermal power 
plants provide continuous energy to guar-
antee the baseload and ensure supply in 
times of low renewable production. 

If renewable output rises, coal-fired pow-
er plants are very inflexible due to high 
start-up and shut-down costs. This causes 
overproduction, with a major impact on 
primary energy consumption and high 
energy price volatility. To overcome this, 
demand must be made flexible. 

The implementation of measures 
supported by digitized applications and 
processes can improve long-term system 
efficiency and flexibility – it is an essential 
component in a climate-neutral future.

There are several options; energy- 
intensive companies such as aluminum 
smelters or cement works generally have 
highly flexible loads that can be adjusted 
to periods of large renewable energy out-
put.8 The resulting balance contributes to 
grid stabilization. 

Furthermore, intelligent control systems 
make it possible to establish connections 
between consumption optimization (en-
ergy efficiency) and improvements of the 
overall system (flexibilization).

Digital applications recognize and 
use these system connections. Use of  
artificial intelligence and large amounts 
of data collection via energy manage-
ment systems, for example, can provide 
key insights and optimize energy con-

7 https://euobserver.com/energy/141148 8 DENA (Germany’s energy efficiency center) (2020)
9 www.blog.google/inside-google/infrastructure/data-centers-work-harder-sun-shines-wind-blows/
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Figure 3: Savings potential in broad sweep technologies

Case study:  
Consumption optimization at

2019 was the third consecutive year in 
which the internet company fully cov-
ered its energy needs with renewable 
energy. A carbon-intelligent computing 
platform was developed specifically for 
this purpose, so that extensive com-
puting power is only started if weather 
conditions guarantee a correspond-
ingly high renewable energy output.9

While this approach already makes it 
possible to shift computing power to 
appropriate periods, plans for the fu-
ture include distributing computing 
power across regions to different data 
centers to take advantage of regional 
variations in weather and renewable 
energy output.

The negative correlation between wind 
and solar production can create advan-
tages here.

Extensive computing 
power is only started 
if weather conditions 
guarantee a 
correspondingly high 
renewable energy 
output.

“Only when emissions  

have a price will our 

behaviour change.”
Ursula von der Leyen,  

European Commission President

Source: German Economy Ministry (2020)
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sumption in the long term. Smart meters 
– which provide consumption and respec-
tive costs in real-time – create incentives 
for consumers to use energy in cheap 
periods when renewable output is high. 

At the same time, network operators can 
develop pricing models to optimize net-
work use. The high speed of data evalu-
ation, partly supported by artificial intel-
ligence, also makes it possible to control 
decentralized supply via mini-grids. This 
avoids network expansion costs and pre-
vents transmission losses.

The technical possibilities of decentral-
ized renewable power means that the va-
riety of uses in different industrial sectors 
increases. In order to shun fossil fuels, 
increasing electrification will be required. 
In transport, this includes the expansion 
of electric mobility, where electricity pric-
es will create incentives to shift the charg-
ing processes to cheaper, high production 
periods. This will sustainably improve grid 
stability and the efficient use of renew-
able resources. 

Electrification in the property sector cor-
relates strongly with energy prices and is 
already much more advanced in Northern 
Europe. In addition, the resulting flexible 
and price-driven demand can lead to a 
stabilization of capacity utilization, and 
consequently reduces price volatility. 
As a result, the earnings of renewable 

energy companies are stabilized and any 
remaining excess capacity can be used 
for indirect electrification in line with de-
mand. This would allow the conversion 
and storage of electrical energy into syn-
thetic fuels and, for example, hydrogen, 
available for different uses and enabling 
other climate-neutral possibilities.

Contracting –  
savings from day 1
In small and medium-sized enterprises, 
expenditure in energy efficiency is often 
postponed because it competes with in-
vestments in the core business. 

However, contracting can help by trans-
ferring the implementation of energy ef-
ficiency measures to a specialized service 
provider who optimizes facilities as well 
as the financing and implementation of 
energy-efficient measures. This benefits 
everyone:
• Companies’ savings exceed the costs 

for service providers, leaving invest-
ment scope available for the core busi-
ness. Contracting does not burden the 
balance sheet, leaving refinancing con-
siderations unaffected.

• Energy service providers generate in-
come.

• Investors are offered investment op-
portunities with attractive returns.

• Society benefits from the reduction of 
negative external effects, such as air 
pollution, while enjoying additional 
macroeconomic growth.

Cost efficiency can provide a springboard 
to ongoing innovation, economies of 
scale and the expansion of efficient tech-
nologies. 

Energy efficiency offers rich potential 
to generate corporate advantages. By 
contracting, savings are possible without 
tying up capital while service providers, 
investors and society also benefit from the 
measures creating a win-win outcome.   

For more insight, visit:
www.aquila-capital.de/en/energy-
efficiency
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 FAST FACTS
.......................................... 

• Energy efficiency cuts primary 
energy consumption, with posi-
tive effects for the real economy 
and the climate.

• Future expansion of efficiency 
measures will enable a reshaping 
of demand via digitization and 
electrification, allowing better 
use of renewable energy.

• Energy efficiency in tandem with 
renewable energy will drive costs 
down and reduce dependence 
on volatile energy imports, facili-
tating decarbonization.

• High initial investment costs are 
the key challenge to be over-
come.

Replacing old 

lighting elements, 

alongside intelligent 

control methods and 

reorganizing IT systems, 

could allow energy 

savings of up to 70%.


