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Background and objectives

Under Article 25(1) of the recast Energy Efficiency Directive (EED, (EU) 2023/1791), all EU Member States are
required to carry out a comprehensive assessment of the potential for efficient heating and cooling. These
assessments must be updated every five years and are intended to support long-term planning efforts that align
national infrastructure and investment decisions with the EU’s broader energy efficiency and climate targets. The
comprehensive assessment on heating and cooling shall now be attached to Member States’ National Energy and
Climate Plan (NECP), linking in practice the assessment on heating and cooling with the umbrella planning on energy
and climate.

Annex X of the EED outlines what these assessments should include—such as an overview of heating and cooling
demand across sectors, an evaluation of cost-effective efficiency measures, and an analysis of the potential for
integrating renewable energy, high-efficiency cogeneration, and district energy systems. Importantly, the
assessments should also take a forward-looking view, exploring future scenarios while incorporating spatial data and
regional development plans.

Although cooling is explicitly part of the scope, it has often been underrepresented in past assessments (in 2015
and 2020). This is partly due to the low share of cooling in most Member States’ final energy consumption (compared
to heating), but also due to a lack of robust data, and because cooling demand tends to be more fragmented and
harder to forecast than heating. However, rising summer temperatures, growing urban populations, and increasing
demand for indoor comfort are making space cooling a more pressing policy issue—both in terms of energy demand
and grid impacts.

Austria’s 2024 Comprehensive Assessment makes a conscious effort to address this gap. With support from the
CooLIFE project, the assessment includes a detailed and structured analysis of current and future cooling needs,
providing a practical example of how space cooling can be better integrated into national energy planning.
This document presents Austria’s experience as a good practice case, with the aim of supporting other Member
States in developing their own approaches to cooling within the framework of Article 25 EED.

Methodology

Austria’s assessment of space cooling demand was based on a structured, bottom-up modelling approach
developed in the CooLIFE project. The main tool used was the Invert/EE-Lab model, an established simulation
framework designed to assess energy demand and efficiency potentials in the building stock. The model combines
national building data, climate assumptions, technology characteristics, and behavioural parameters to estimate
current and future demand under different scenarios.

The methodology follows a multi-step process. First, it defines the physical characteristics of Austria’s building stock
using archetypes differentiated by construction period, renovation status, and building type (residential and non-
residential). These archetypes are then linked to passive parameters (e.g. thermal mass, insulation, window
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performance, shading devices) and active cooling systems (e.g. air conditioners, heat pumps), allowing for the
simulation of both useful and final energy demand for space cooling.

Second, several scenarios were developed to explore how demand could evolve toward 2050, depending on the
uptake of passive measures, the market penetration of active technologies, and the level of technological
improvement. The “WEM” (With Existing Measures) scenario reflects a conservative pathway based on current
trends, while the “Transition” scenario assumes more ambitious renovation and adaptation efforts in line with climate
neutrality goals. Climate change effects are also accounted for using a projected temperature increase of 0.8°C by
2050.

In terms of indicators, the model calculates useful energy demand (the energy required to meet comfort needs),
final energy demand (after accounting for technology performance), and related costs. The cost analysis includes
capital costs for passive and active systems, operational costs (especially electricity use), and considers the effect
of different efficiency levels. This enables a comparison of the cost-effectiveness of passive cooling solutions
against the provision of cooling through active systems.

Data sources include EUROSTAT (for sectoral energy use), national statistics from Statistik Austria, prior studies
(e.g. Krutzler et al., 2023; Kranzl et al., 2022), and outputs from the Austrian NECP. For the service sector, where
data on installed cooling systems is limited, estimates were derived from previous EU-funded research using stock
inventory methods and assumed energy performance levels.

The methodology is transparent, modular, and designed to be transferable. It can be applied by other Member
States using their national data and adapted to regional planning contexts. While the CooLIFE platform also supports
spatial visualization of energy indicators, the analysis done for Austria’s comprehensive assessment on heating and
cooling focused primarily on aggregated national-level results.

Implementation

In Austria, the comprehensive assessment is coordinated by the Federal Ministry for Climate Action,
Environment, Energy, Mobility, Innovation and Technology (BMK), which holds responsibility for submitting the
report to the European Commission. For the 2024 update, the ministry commissioned TU Wien and e-think energy
research to provide technical support, particularly for modelling energy demand and evaluating the role of space
cooling.

TU Wien and e-think research applied the Invert/EE-Lab model to simulate current and future cooling demand,
using national statistics, building archetypes, and technology data. Two main scenarios were developed over
multiple rounds of discussions with BMK: the “With Existing Measures” (WEM) scenario, reflecting current trends,
and the “Transition” scenario, which assumes more ambitious renovation activity, higher uptake of passive measures,
and improved technology performance.

The analysis included sensitivity tests on behavioural changes, market uptake, and efficiency levels. Compared to
previous assessments, this version represents a clear evolution by integrating cooling more systematically into
national planning, using methods developed through the CooLIFE project.
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Results and impacts

The results show a potentially sharp increase in cooling energy demand, especially in the residential sector, in the
absence of policy or technical interventions. However, even moderate implementation of passive measures
significantly reduces energy use and delays the need for active system expansion.

Key findings include:

e In most scenarios, the cost of saving energy through passive measures is lower than the cost of
supplying space cooling via active cooling systems.

o Passive measures help mitigate peak demand, supporting grid stability and reducing long-term
infrastructure needs.

e Efficiency improvements in active cooling technologies (e.g., higher seasonal performance factors) have
a strong influence on total energy and cost outcomes.

e The Transition scenario, which includes more ambitious uptake of both passive and efficient active
technologies, results in substantially lower final energy demand by 2050.

For more details, see the report of Austria’s 2024 comprehensive assessment (in German).

Lessons learnt

From the implementation side, integrating cooling into the CA required additional data sources, new modelling
routines, and close coordination between national statistics, technical modelling teams, and policymakers. One
challenge was dealing with limited historical data on cooling systems, especially in the service sector. This was
addressed using disaggregated technology stock estimates and assumptions from previous EU-level studies (e.g.
Kranzl et al. 2022).

From a policy perspective, the inclusion of space cooling improved the comprehensiveness and policy relevance of
the assessment. It helps highlight the role of energy efficiency and demand-side measures in the cooling sector, and
it provides a transparent framework for evaluating future investment needs and strategies.

The Austrian case shows that it is feasible—and valuable—to integrate cooling into national energy planning using
structured methods and realistic scenarios. The approach developed through the CooLIFE project is applicable in
other Member States and can support the broader effort to align national planning with EU climate and energy
objectives.
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