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Europe’s 2020 Energy Policy
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EU Member States; achievement of RES targets, 2020
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The 2017 TYNDP of ENTSOG shows that when the present PCIs are
implemented, virtually all shortcomings of gas network would be addresses:
exposure to route disruption, N-1, dependence on a single supply source

Overall: TEN-E gas transmission grid almost completed; beyond 2020 TEN-
E gas infrastructure policy expected to be marginal

Access to supply sources Access to supply sources 
2020 vs. 2017

In the context of CESEC, the
improvement comes from the
completion of TAP and further
downstream infrastructures
(IGB, IBR, IBS)

Energy Security: EU connecting all national 
markets to multiple sources of gas via TEN-E 
strategy, PCI’s and CEF funding
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Household and Industry Electricity Prices
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Electricity prices; household, per Member State
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Electricity prices, Industry, international 
comparison, 2016
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Comparison gas-electricity spark spreads 2014-
2017
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EU energy intensity
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The Clean Energy Package: updated 2030 
targets 
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EU Climate Policy to implement Paris

A revised Effort Sharing 
Regulation

• To achieve the at least 40% 
EU emissions reduction 
target, the non-ETS sectors  
have to re-duce their 
emissions by 30% compared 
to 2005.

• Binding annual greenhouse gas 
emission targets, limited via 
‘annual emission allocations’ 
(AEAs) that set out a trajectory 
for non-ETS emissions 
reductions for each Member 
State for each year between 
2021 and 2030.

• These trajectories lead to 
overall 2030 targets for 
member states’ non-ETS 
emissions reductions that range 
between 0 % and 40 %. 

LULUCF Regulation

• The proposal sets a 
binding commitment for 
each Member State to 
ensure that accounted 
emissions from land use 
are entirely compensated 
by an equivalent removal 
of CO₂ from the 
atmosphere through action 
in the sector (the "no debit 
rule”).

A revised ETS Directive

• To achieve the at least 40% 
EU emissions reduction 
target, the sectors  covered 
by the ETS have to reduce 
their emissions by 43% 
compared to 2005.

• The overall number of emission 
allowances will decline at an 
annual rate of 2.2% from 2021 
onwards, compared to 1.74% 
currently. 

• To tackle the existing surplus of 
allowances more quickly, 
between 2019 and 2023 the 
pace at which surplus 
allowances are removed from 
the market and placed in the 
Market Stability Reserve (MSR) 
will be doubled.

• An updated system for the 
provision of free allowances

12
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The Clean Energy Package: Renewables
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The Clean Energy Package: Energy Efficiency
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The Clean Energy Package: Governance Timeline
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National Climate and Energy Action Plans

17

Country Renewable Energy Target Renewable Electricity Target Transport Fuel Target Res Heating Target Energy Efficiency Target

Austria 45-50% 100% x x x
Bulgaria 25% 17% 14% 44% 27%
Hungary 20% 19.10% 15% 26.90% 8-10%
Ireland 23.7-27.7% 53.8-55% 9.30% 18.3 - 26.3% 24.7%-25.1%

Italy 30% 55.40% 21.6% 33% -43% consumption of primary energy as 
compared to 2007 PRIMES scenario

Poland 21% 29.50% 15.50% 25.50% 23%
Portugal 47% 80% 20% 38% 35%
Romania 27.9% 39.60% 17.60% 31.30% -37.50%
Slovakia 18% 25% 14% 17.60% x
Slovenia 27% 47.40% 10.10% 30.50% x

Spain 42% 74% 22%

No pledge, 
- RES in residential buildings from 2,607 to 

3123 ktoes; 
RES in industry from 1,721 to 2,585 ktoe.

39.60%

Sweden 65% 85% 46% 69% x

Belgium Federal: 18.3% Federal: 40.4% Federal: x Federal: x Federal: (12%-17%) - (22%-26%)

Denmark 55% Expected above 100% 0.9% advanced biofuels blend
Expect 90% of district heating consumption 
based on energy sources other than coal, oil 

or gas by 2030
x

France 32% 40% 25% (with double counting) 38% x

Germany 30% 65% TBD 27% TBD
Netherlands 27-35% ~ 66% x x 35%

UK x x x x x
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European Commission assessment NECPs 
regarding RES commitments, 18 June 2019
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EU Energy Infrastructure: Future priorities

• An increased focus on electricity grids, storage, digitalisation and smart grid
• A more efficient use of existing infrastructure through fully developed markets

Northern Seas: Focus on enabling an off-shore grid to 
harness as much renewables potential as possible in a 
cost-effective way. 4 PCI projects supported in the area of 
carbon dioxide transport networks. 

CESEC: Continued efforts to improve security of supply of 
the Central South-Eastern part of Europe

Continued integration of the Iberian Peninsula with the 
European gas and electricity markets, as well as the first, 
direct interconnection of Ireland with Continental Europe 
(Celtic Link)

BEMIP: Synchronisation of the electricity grid with the EU 
electricity network and ending the energy isolation of the 
Eastern Baltic Sea

19
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EU pipeline import capacity is currently 482 bcm…

Baltics

Yamal

Brotherhood

TransBalkan

Nord Stream I
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…flanked by 212bcm LNG and secured by 113bcm 
storage capacity

2-4
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…projected to grow with a new Russian 'arc' spanning 
Germany, Italy and CEE…
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Senarios for EU Gas Demand
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Decarbonization strategies lead to drop in gas use and 
net imports in all EU ‚regions’ beyond 2040 

24



© 2019 Baker & McKenzie CVBA/SCRL

2050 Vision Paper; 1.5 Degree Paris Scenario

25



© 2019 Baker & McKenzie CVBA/SCRL

2050 Vision Paper; Energy sources, alternative 
scenarios
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Development of GHG emissions in transport

Road transport = 
22% of total EU 

emissions,

27
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Share of energy from renewable sources in 
transport, 2016



© 2019 Baker & McKenzie CVBA/SCRL

0,2% 1% 3,5%

10%

14%

0%

2%

4%

6%

8%

10%

12%

14%

16%

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Advanced Biofuels

Annex IX Part B 
Limited to

3.4%
(double counted)

Targeted Policy on Promoting Renewables in 
Transport 

Multipliers

x4

x1.5

x1.2

x1.2

• Obligation on fuel suppliers to achieve 14% target 
• Indicative trajectory
• Scope: biofuels, res electricity, RFNBOs, recycled carbon 

fuels
• Contribution of conventional biofuels optional and limited. 

x2
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“As for the future, your role is not 
to foresee, but to enable it”

Antoine de Saint Éxupéry
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The context
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Davos Economic Forum: Transformation Maps



Davos Economic Forum: Transformation Maps
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Electricity decarbonization
Electrification of the economy
Decentralization
Digitalization
Regionalization
Universal access
Urbanization?
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Decarbonization…
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EU emissions 1990-2050



& technological progress in costs
& performance…
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… are driving investment…
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Sectoral GHG 1990-2050
EU ROADMAP 2050



Decentralization, supported by
digitalization, guided by

decarbonization & needed for
electrification, drives the change in 

how electricity services will be 
provided in the future
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“rooftop solar, energy storage (from 
household batteries to electric 

vehicles), smart energy management 
technology, and the aggregation of 

demand are all areas where demand, 
rather than generation, can become 

[New York’s] primary energy resource”

Audrey Zibelman
CEO, Australian Energy Market Operator
Former Chair, New York Public Service 

Commission

Exuberance over DERs has led some to proclaim an 
imminent DER revolution: 



Today there are more than 1.5 million solar homes in the U.S., 
representing over 16.5GW of capacity

DERs are happening in large amounts







The presence of distributed energy resources…





… forces us to change the “top-down” perspective…
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… and adopt one where there is no clear dominance
between centralized and distributed



DERs can be installed in a short 
amount of time
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Use of DERs can save 
infrastructure investments
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DERs provide unprecedented 
level of choice to customers to 

express their preferences…



… & technologies are ready to allow the customer 
choose how to use energy… 



But many opportunities of DERs to 
provide value to the power system 

go unused
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Flexible demand & smart thermostats are 
only useful if able to respond to changing 

system conditions



What is missing?
A comprehensive system of 

efficient prices & regulated charges
for electricity services

65



Our key 
recommendations



1
“Create a comprehensive & efficient 

system of prices & charges”

The only way to put all resources –
centralized & distributed– on a level 

playing field and achieve efficient 
operation and planning in the power 

system is to dramatically improve prices 
and regulated charges for electricity 

services.
67



Prices & signals are 
the nervous system
of the electricity sector, 
reaching everywhere





Any cost-reflective component of prices & charges 
should be exclusively based on the individual injection 
& withdrawal profiles at the network connection point 

& should be symmetrical.
This requires the use of advanced meters



Any cost-reflective component of prices & charges 
should be exclusively based on the individual injection 
& withdrawal profiles at the network connection point 

& should be symmetrical.

This requires the use of advanced meters
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Power Flows

Meter DERs and Loads
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AUTOCONSUMO



R.D.L.  
COMPETENCIAS 
CNMC



ORIENTACIONES



PROPUESTA DE CIRCULAR DE CNMC



• Reflect time differentiation in the 
energy charges

Let’s do it one step at a time…
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• Reflect time differentiation in the energy charges

• Apply forward-looking peak-coincident 
capacity charges for networks & firm 
generation capacity (if this is the case)

Let’s do it one step at a time…
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• Reflect time differentiation in the energy charges
• Apply forward-looking peak-coincident capacity 

charges for networks & firm generation capacity (if 
this is the case)

• Progressively increase the locational 
component of prices & charges 

Let’s do it one step at a time…
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Bidding zones in European market coupling



Energy prices at transmission level may vary 
significantly if there are binding network constraints

Wholesale LMP variation across more than 11,000 PJM nodes on July 19, 2015, at 4:05 pm



The value of energy can vary by orders of magnitude 
within a system, providing opportunities for DERs within a system, providing opportunities for DERs 

Source: Burger et al., 2019. Why distributed? A critical review of the tradeoffs between centralized and decentralized resources. IEEE Power and Energy Magazine.



• Reflect time differentiation in the energy charges
• Apply forward-looking peak-coincident capacity 

charges for networks & firm generation capacity (if 
this is the case)

• Progressively increase the locational component of 
prices & charges 

• Policy & residual network costs should 
be charged minimizing distortion of 
cost-reflective signals

Let’s do it one step at a time…
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Policy costs & residual network costs should not be recovered 
with volumetric charges ($/kWh). We recommend a fixed 

annual charge distributed in monthly installments. 



• Reflect time differentiation in the energy charges
• Apply forward-looking peak-coincident capacity 

charges for networks & firm generation capacity (if 
this is the case)

• Progressively increase the locational component of 
prices & charges

• Policy & residual network costs should be charged 
minimizing distortion of cost-reflective signals

• Reconsider which costs are included in the 
electricity tariff if inefficient grid defection is 
a serious threat

Let’s do it one step at a time…
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Depending on the seriousness of the threat of grid 
defection, which costs are included in the 

electricity tariff must be carefully considered







Getting deep into distribution
(just losses)



Getting deep into distribution
(losses & network constraints)





1. Any transition to new tariffs creates winners and 
losers.

2. Moving volumetric components towards more time-
varying prices benefits low-income customers.

3. Transitioning to higher fixed charges causes higher 
average expenditures for low-income customers on 
average.

4. Differentiating fixed charges according to customer 
criteria can mitigate some or all of the undesirable 
distributional impacts while maintaining the desired 
economic efficiency benefits

Distributional Effects of Residential Electricity
Tariff Design
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2
“Enhance distribution regulation”

The regulation of distribution utilities 
must be improved to enable the 
development of more efficient & 

innovative distribution utility business 
models

93



Reforming utility incentives will drive utilities to engage 
customers in cost-saving DER opportunities

Improve distribution regulation 
by: 
1) Incentivizing utilities to pursue 
cost-saving DER opportunities 
2) Allowing utilities to recover the 
costs of contracts with 3rd party 
DER providers.
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3% Penetration
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3% Penetration
Reference Network Model

(*) Model RNM developed by IIT-Comillas University

Source: MIT Solar Study



8% Penetration
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8% Penetration
Reference Network Model

Source: MIT Solar Study



11% Penetration11% Penetration
Reference Network Model

Source: MIT Solar Study



14 % Penetration
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14 % Penetration
Reference Network Model

Source: MIT Solar Study



17% Penetration17% Penetration
Reference Network Model

Source: MIT Solar Study





ORIENTACIONES 
SOBRE LAS 

CIRCULARES





3
“Rethink industry structure to minimize 

conflicts of interest”

The structure of the electricity industry 
should be carefully evaluated to minimize 

potential conflicts of interest
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Establish independence between the 
DSO & agents performing activities in 

markets and
if independence is legal or functional, 

apply significant regulatory oversight and 
transparent mechanisms to provide 

services 

105









New formats of provision of 
services with economic value

A case example

109



Case example: Case example: enelenel x
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Case example: Case example: enelenel x



Case example: Case example: enelenel x



4
“Allow DERs participate in wholesale 

markets”

Wholesale market design should be 
improved to better integrate distributed 
resources, reward greater flexibility, and 

create a level playing field for all 
technologies  

117



• Wholesale markets should enable 
transactions to be made closer to real 
time 

How to remove inefficient barriers?
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• Wholesale markets should enable transactions to 
be made closer to real time 

• Wholesale market rules (such as bidding 
formats) should be updated to reflect 
the operational constraints of new 
resources

How to remove inefficient barriers?

119



• Wholesale markets should enable transactions to 
be made closer to real time 

• Wholesale market rules (such as bidding formats) 
should be updated to reflect the operational 
constraints of new resources

• Aligning reserves & energy markets & 
establish the flexibility requirements for 
participation

How to remove inefficient barriers?
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• Wholesale markets should enable transactions to 
be made closer to real time 

• Wholesale market rules (such as bidding formats) 
should be updated to reflect the operational 
constraints of new resources

• Aligning reserves & energy markets & establish the 
flexibility requirements for participation

• Minimize the interference of support 
mechanisms for clean technologies in 
electricity markets

How to remove inefficient barriers?
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Sectoral GHG 1990-2050



• Wholesale electricity prices will collapse & no new 
investment will take place

• The need for firm generation capacity for times of 
low renewable output

• The need for flexibility to cope with renewables 
“variability”

• Operational security concerns
• Frequency control
• Voltage control & short circuit protection with strong 

presence of DERs
• Short circuit protection

Concerns about a massive penetration of “variable” 
renewables of almost zero variable cost 
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Capacity mechanisms







The Future of Nuclear Energy
in a Carbon-Constrained World

AN INTERDISCIPLINARY MIT STUDY





Renewable and low-carbon gas supply and demand in the "optimised gas" scenario 
(Source: Navigant, 2019)

Renewable and low-carbon gas supply and demand
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“Carefully evaluate the economic 
opportunities and costs of DERs”

Better utilization of existing assets and smarter 
energy consumption hold great potential for 

cost savings. 
Economies of scale still matter, and the 

distributed deployment of solar PV or energy 
storage is not cost-effective in all contexts and 

locations 
137



Some DERs can only be deployed at a specific 
scale level…
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Utility 
Scale 

C&I Scale

Residential 
Scale

… while others can be deployed at 
different scales



DERs can create locational value 
by: 
• Reducing distribution losses
• Reliably reducing peak power flows in distribution 

networks that would otherwise require network 
upgrades

• Supplying energy to load during network failures.

140



Source: M.A. Cohen,  P.A. Kauzmann,  D.S. Callaway, Effects of distributed PV generation on California’s distribution system, part 2: Economic analysis, 
Solar Energy, Volume 128, 2016, 139–152

$0 per 
kW per 

year

$10-60 
per kW 
per year

>$60 per 
kW per 

year

Capacity benefit of distributed solar 
PV in PG&E’s network

When installed in the right locations and operated intelligently, DERs 
can bring significant benefits to the power sector



For DERs that can be deployed at different 
scales (e.g. solar PV, storage)…

Locational value competes with 
economies of scale
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10-100 
MW

1-2
MW

1-10
kW

Economies of Unit Scale Still Matter
Solar PV (2015 costs)

+57%

+146%



10-20
MW

100-200
kW

1-10
kW

+12% +68%

Economies of Unit Scale Still Matter
Lithium-ion Energy Storage (2015 costs)



• From a societal viewpoint, the locational 
value versus the incremental cost due to loss 
of economies of scale determines the best 
option

• From the customer viewpoint, the locational 
value enhances the economic viability of the 
distributed resource, which will be a factor 
among others to make a decision

Distributed or centralized?
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Will the future of the electric power 
be distributed?
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Promoting grid defection for the wrong reasons 
should be avoided













Will the future of the electric power 
be distributed?

The future will be integrated

153



How to design the energy company 
of the future here?

?



Muchas gracias

155




