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Swiss Energy Transition
Key Challenges

Swiss System Characteristics

■ Electricity mix dominated by:
■ hydropower (∼55–60%)
■ nuclear (∼30–35%)

■ Hydropower provides:
■ seasonal storage,
■ balancing,
■ flexibility

■ Strong European interconnection:
■ high cross-border capacity,
■ central transit role

Energy Transition in Swiss Context

■ Rapid electrification of mobility,
heating, and parts of industry

■ Expansion target of 45 TWh
renewable electricity under the
legislative package

■ Large share expected from:
■ distributed rooftop PV,
■ distribution-grid integration

Major DSO challenges in congestion, voltage management, and grid
reinforcement.
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Why PATHFNDR ?
PATHways to an Efficient Future Energy System through Flexibility aND SectoR Coupling

■ Main objective:
■ develop transition pathways for the

Swiss energy system
■ enable large-scale renewable

integration
■ achieve a net-zero energy system by

2050

■ Core focus:
■ Flexibility
■ Sector coupling
■ Demonstrate solutions through pilot

and demonstration projects

■ Led by ETH Zürich with:
■ 8 research partners
■ 25+ industry and public partners

■ Develop feasible transition pathways:
■ national,
■ regional,
■ district and city scale

■ Assess flexibility options across:
■ electricity,
■ heat,
■ transport,
■ gas and hydrogen

■ Develop:
■ planning tools,
■ operation tools,
■ market concepts,
■ policy recommendations

■ Investigate:
■ business models,
■ regulation,
■ citizen acceptance,
■ digitalisation

19. May 2026 3 / 6



PATHFNDR

sweet swiss energy research
for the energy transition

Distribution Grid Perspective
Background

■ Electricity distribution networks need to be
dimensioned for the projected peak power
injections or withdrawals.

■ Proliferation of rooftop PV and electrification of
energy demand (heat pumps and electric
vehicles) increase the peak loading in
distribution networks significantly, far beyond
today’s levels.

■ Designing the network to accommodate for the
installed capacities of PV, EV charging and HP,
will result in extremely high capital
expenditures.

■ In addition, distribution utilities face a very high
uncertainty, regarding the timing and the scale
of the required reinforcements, which are often
very much location-dependent.
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Distribution Grid Perspective
Specific findings

■ PV feed-in management brings significant
benefit (especially in rural areas), with minimal
impact on the total energy annually received
from PV

■ Distributed resources shall be mandated to
contribute to local voltage regulation (P(U) or
Q(U)) as this has a significant benefit with small
impact on the resource.

■ In addition, reduction of consumption peaks due
to EV charging and heat pumps will bring
benefit (mostly in dense urban areas), with
minimal impact on the users’ comfort. This can
be achieved by means of maximum
instantaneous consumption limits and
digitalization (including automation).

■ In all cases, smart metering is required for
monitoring contractual compliance of flexibility
providers.
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Distribution Grid Perspective
General findings

■ When performing network expansion studies, distribution utilities shall consider the
flexibility potential of distributed resources.

■ Provision of flexibility can allow them to reinforce their networks in a more economic
and timely manner.

■ Distributed resources can provide flexilibity with close-to-zero economic and comfort
impact, resulting in significant peak reduction.

■ However, contractually binding schemes for flexiblity provision are required, so that a
utility can count on the flexibilities in long-term infrastructure planning under
uncertainty.
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