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Evolutionary Dynamics

EIT?e transition process is driven by targets, but not supported by detailed and coherent
plans

U GGE are strongly linked to GDP, population and energy efficiency changes (x1.5 by 2050)

JThe demand for electricity will more than double as large parts of final energy
consumption will be electrified (x2.5-3 by 2050)

dThe renewables installed capacity will grow very fast, to create space for retiring fossil
fuels (x3.2by 2050)

L Enhanced and new electricity transmission and distribution infrastructure will be required
(x2.5 by 2050)

JEnergy storage will shift from fossil fuel and water warehousing to batteries (x40 by 2050)

L Demand for critical minerals (eg copper, nickel, cobalt) and rear earths (eg lithium,
gallium) will explode with the advent of electricity (x2.5 and x8 by 2050 )

JElectricity markets in Europe are neither efficient nor adequately integrated to cope with
the surge in demand

The transition to net zero requires colossal investment spread across technologies,
capacity build up and infrastructure enhancements ( ca$4.5tn p.a.)

(IEA estimates)



The ESEK 2050 Vision

dTotal electricity supply from 55.4TWh to 130.5TWh (x2.3)
Total electricity demand from 54.7TWh to 68.4TWh (x1.2)
RES (inc. hydro) installed capacity from 19GW to 65.2GW (x3.3)

Electricity storage capacity from 300MW to 18GW (x60) with batteries accounting for
12GW

Grid improvements and smart metering (1m in 2050)

(New interconnections with Israel via Cyprus, Egypt and Saudi Arabia
UElectrification of heating/cooling and 95% penetration of RES in buildings
(J91% penetration of RES in land transport

JNo recognition of electricity market dysfunctioning

dInvestments estimates are placed at ca €15bn p.a., of which €5bn p.a. on the supply
side



Electricity Balance

Ample and affordable electricity at any time



Constraints Blocking the Road

Electricity grid is small and topologically weak, weakly interconnected and incapable of
dealing with the surge of both the demand and generation of electricity

L Renewables contribution is limited by their diurnal and geographical variability and grid
incongruence

dSpatial distribution and small RES size raise the need for reactive power reduction
JFossil fuels are bound to remain in the production portfolio at least up to 2050

J Components, critical minerals and rare earths supply is currently limited and
concentrated in certain inconvenient geographies

PV deployment requires significantly more land, which will demand changes in zoning
regulations

dSlow RES permitting due to the handling process and currently also to system limitations
L Fuzzy, unclear and continuously changing regulatory regime for electricity

L Electricity market is inefficient and sends the wrong signals to both consumers and
investors



Investments

dThe amount of capital necessary for funding transition investments to 2050 in Greece is
grossly assessed to €430bn

[ Rough breakdown of investment in electricity (ca €95bn), of which ca 40% in grid
improvements and storage build up:

RES capacity

Fossil fuel units replacement

Grid expansion and strengthening

Storage

Smart metering

System operations

VVVYVYVYVY

JESEK provides a rough sequencing of investment cycles, but does not prioritise
investment in economic terms

Interconnection investments are over and above



Capital Application and Tools

dThere is ample liquidity in the capital markets, but investments in electricity have shown
low to modest returns historically and are competing with all other uses of capital

JInvestments need to be prioritized to remove constraints in the most economic way,
whilst securing national supplies and system stability

dPrivate capital is seeking higher returns over short periods. Typical electricity transition
projects have long set up and maturity times

dPublic capital could seed or subsidise investment projects, which may not initially attract
enough private capital (eg grid enhancements)

dGreen, interruptible, long grace, long tenor bonds/loans and conditional grants/subsidies
will be some of the tools serving the transition.

dIngenuity will bring in more clever instruments

dThe issue of national vs joint EU public funding may prove critical in accelerating
investments



Merit Order and Regulation

To facilitate investments the economic costs of electricity must be recognized and
properly defined (opportunity/real costs, long run /short term marginal costs)

(UThe economic costs of RES, hydro ,nuclear and CO2 emissions demand special
attention

(dNon stochastic reserve generation capacity is necessary for coping with faster demand
growth, night peaks, imbalances, and unforeseen events

dPrice for capacity available must be reintroduced in the market and reflected in the
prices

Full LRMC merit order in dispatch to rationalize the price signaling
dSmart metering necessary for efficient customer response to price signals

dThe overall regulatory framework for energy must be reconfigured to become attractive
to large long term investments



The Key Points |

The transition to net zero will lead to reductions in fossil fuels, the trebling of
electricity consumption, more renewables, new infrastructure and electricity
storage.

d It will need sizeable investment and will contribute to economic growth

JGreece has an “energy hub and exports” oriented transition vision, with an
extremely strong RES component

dThere are targets but no detailed plans at both the EU and national levels,
whilst significant constraints are blocking the road to net zero

JElectricity markets are not efficient and do not reflect well economic costs

dTransition investments in Greece may amount to €430bn to 2050,0f which
€120bn on the supply side and about €95bn in electricity



The Key Points |l

JAmple private and public capital and suitable financial instruments are available, but
electricity investments historically yielded low to modest returns and will be
competing with all other capital uses

dInvestment prioritization must be driven by the need to remove constraints in the
most economic way, whilst securing national supplies and system stability

dThe regulatory framework and the electricity market must rigorously apply an
economic merit order to investments and market operations

dWithout appropriate market signals and/or state or EU intervention it will be difficult
to channel large sums to the desired uses

JPublic capital could seed or subsidise investment projects, which may not initially
attract enough private capital (eg grid enhancements, interconnections)
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