Invisible Energy
Made Visible:

Croatia’s 3.5 PJ
Thermal Catalyst

Integrating industrial waste heat to
decarbonise the national heating
and cooling sector.

-
3.5 PJ: The Untapped Annual Resource




Heating is Croatia’s single greatest energy vulnerability

The Imbalance The Macro Risk

Croatia’s economy is highly
exposed to imported fossil
fuels to meet this thermal

Nearly 80% of residential demand:

energy Is thermal. + Total Import Dependency:

54.5%
¢ Natural Gas Imports: 74.5%

~ Qil Product Imports: 78.3%

Takeaway: Decarbonising the residential sector must fundamentally be a strategy for decarbonising heat. |

* Space Heating: 69%
» Water Heating: 10%




The incumbent thermal system is choked by a structural bottleneck

Centralised district heating
accounts for just 6.6% of
the national heating supply.

Solid Biomass (50.94 PJ)

District Heating (9.29 PJ)

Natural Gas (43.87 PJ)

Sector Stagnation

 Static capacity stuck at ~1,800 MWth
(436 km trench).

« Overwhelming reliance on imported
natural gas.

« Stringent price regulations stifle
modernization investments.




The Governance Gap: EU mandates clash with a national policy void

The Impending Catalyst: Recast EED Article 25.6 mandates local heating and cooling
plans for municipalities >45,000 inhabitants by September 2025.

Current State: The Void Required State: The Catalyst

No legal framework in place (Energy
Cities 2024 EU Tracker).

Transposed EED framework into
national law.

National strategy for district heating
postponed indefinitely.

Mandatory Local Heating & Cooling
Plans activated.

High compliance risk; continued
reliance on unregulated biomass and
Imported gas.

Clear investment pathways mapped
to hit NECP sub-target of 47.1%
renewables in heating by 2030.




The Discovery: 12 sites holding the key to thermal decarbonisation

Technically recoverable excess heat available at >95°C.

The Inefficiency: Between 20% and 50% of total

industrial energy input is currently lost as wasted
heat.

The Baseline: This 3.5 PJ figure accounts for heat
remaining even after current internal heat recovery
within the plants is maximized.




The Heat Grade Diagnostic: Prioritising high-grade integration

The Heat Grade Diagnostic Table H
High-Grade Available Potential: ~ >°Urces: Integration Readiness: HIGH
(>95°C) 35 pJ Petrochemical, Metals, (Direct injection into existing DHC
Non-metallic minerais networks) »
= "
Medium-Grade  Available Potential: ~ S°ources: Integration Readiness: MEDIUM
Vo Food & Tobacco, Paper, . B ]
(55-95°C) 41 PJ : (Suitable for modern/low-temp DHC)
Chemicals
Low-Grade Available Potential: Sources: Integration Readiness: FUTURE
EontE] 8.0 PJ All sectors, wastewater (Requires large-scale heat pumps)

Key Insight: The petrochemical sector offers the greatest immediate potential, providing a highly reliable
baseload due to 7,900 annual operating hours and stable 220°C-255°C flue gas temperatures.
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The ‘Aha’ Synthesis: A highly concentrated urban catalyst

Total National Heat Demand (103.6 PJ) District Heating Demand (9.29 PJ)
3.5 PJ Industrial Waste Heat — 3.5 PJ Industrial Waste Heat
(accounts for just 3.4%) (aggressively covers 37.7%)

Synthesis: IWH is not a silver bullet for the entire nation. It is a highly potent,
targeted catalyst. 3.5 PJ of high-grade waste heat can satisfy 37.7% of
all current district heating supplied in Croatia.
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The Proximity Factor: Why District Heating is the essential integration vector

The Mechanism

The Proximity Rule

The sEEnergies methodology establishes
a 10km radius as the threshold for

economic viability.

Major industrial sites in Croatia are
historically co-located with urban

y
&
I'*
workforce centres, making pipeline
infrastructure highly plausible.
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Practical utilisation of large-scale point-
source heat for thousands of individual
buildings is physically impossible
without an aggregation network.

District Heating and Cooling (DHC) serves
as this necessary integration vector.

























