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A Systemic Market Failure An Indigenous Energy Reserve

I82.7TWhTotaIThermal Demand (2015) 5.1 TWh I year

of technically recoverable industrial waste heat.

I 54.2% Fossil Fuel Dependency
Equal to the entire hot water demand of

Portugal’s residential and tertiary sectors
District Heating supplies exactly 0.0% combined. 1,..ting this waste as a sovereign asset
of residential heat demand. offers a cost-effective decarbonisation pathway.
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The Catalyst: The 2023 Recast
Energy Efficiency Directive (EED)

The Mandate: Article 25.6 introduces a legally
binding obligation for regional and local authorities to
prepare local heating and cooling plans for
municipalities with >45,000 inhabitants.

The Paradigm Shift: Moves energy policy from
abstract national targets to granular, spatial,
place-based planning.

Deadline: Full
transposition by
September 2025

PORTUGAL: No legal
framework in place
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The Linear Energy Baseline:
297.6 PJ of Decentralised Combustion

Inputs The Sink Outputs

Residential ([

Tertiary

Millions of unintegrated, individual boilers lock the nation into high
carbon costs and geopolitical price volatility.




WAL

| l, lII
..............
..........
ssabpn

T

'ﬁ"' I_I-.-'”-'"_“'j"' e | ”'TI I]Ilmll um&wﬂﬂﬂﬂ&
; """" - "“.ﬁ‘dj.'.lI.I"11.‘|‘||'|111'.'H'.‘.'.'5'
] .:.::;.'.'.:'.'.:'.'.;;':i'.".i'ﬁi'.I S
e L
.
ey .
: fi-_ Reframing ‘Waste’ to ‘Asset’

This resource is predictable,
quantifiable, and immune to
international fuel market shocks.

Represents approximately 18.4 PJ
of technically available, indigenous

secondary energy.

Calculated using the rigorous
Pan-European Thermal Atlas (PETA)

methodology and sector-specific
Waste Heat Fractions.



Precision Matching: Temperature Grades Dictate Viability

100-200°C: 110 TWh

—

Thermal Stratification Pillar

Prime candidates for on-site
Industrial re-use or electricity
generation (ORC).

2.15 TWh combined
Low-Temperature Potential.
Ideal for modern District Heating
and Domestic Hot Water.

Almost half the national potential sits below 200°C—perfectly matched for supplying
the built environment via insulated thermal networks.




The Source Profile:
Identifying Prime Targets

P

Non-metallic Minerals (e.g., Cement, Glass)

ﬂﬂ Chemicals & Petrochemicals 1.05 TWh

o))
5 E] Pulp, Paper & Printing 0.80 TWh

1.90 TWh

éﬁ Iron & Steel 0.75 TWh
Food, Beverages

Strategic Focus: Non-
metallic minerals,
chemicals, and paper
account for nearly 75% of
the total available thermal
resource. These heavy
industries represent the
priority anchor points

for early-stage
urban-roan-industrial
symbiosis projects.



Bridging the Gap: 22.2% Hot Water - ':' i i
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Coverage Potential B 111

CATEGORY DEMAND VS SUPPLY COVERAGE
Demand = 7.0 TWh | Supply Pool = 215 TWh
Residential Hot Water TR | Supply 30.7%
Demand = 2.7 TWh | Supply Pool = 2.15 TWh
79.6%
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Demand = 9.7 TWh | Supply Pool = 2.15 TWh

Aggregated Hot Water
ez L

Takeaway: The 2.15 TWh of low-temperature waste heat is not a niche contribution. If harnessed, it
represents a direct, technologically proven substitute for one-fifth of the nation’s building hot water

needs, bypassing fossil fuels entirely.



The Geographical Symbiosis:

Mapping the 10km Feasibility Zone

10km Radius @ Aveiro
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© Cities (Heat Sinks)

© Industrial Zones
(Heat Sources)
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) 10km Radius

Architectcural circle

Heat exchange rate

The 10km Rule

Heat cannot be transported
economically over vast
distances. The viability of
district heating relies on the
PETA-established "10km rule'—
the maximum viable distance
between a source and a sink.

The Portuguese Advantage

Major emitters in cement,
chemicals, and paper are
naturally co-located near dense
population centres along the
coastal corridor. This presents
immediate ‘low-hanging fruit’ for
synergy regions.




The 4-Pillar Policy Architecture













