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The multiple impacts of energy efficiency, often referred to as co-benefits or non-energy benefits,
encompass a wide array of advantages that extend beyond simple energy savings to include
economic growth, job creation, enhanced energy security, and significant improvements in public
health and environmental quality. By using monetization and cost-benefit analyses to capture these
effects, decision-makers can gain a more holistic understanding of the value of energy policies,
ensuring that long-term strategic goals like climate neutrality are not undermined by short-sighted
financial assessments. Ultimately, these diverse societal and economic gains frequently outweigh
the direct energy-related benefits, making their inclusion essential for comprehensive and effective
policy planning.

The MICATool

The core of this showcase is the MICATool, publicly accessible online platform designed to help
decision-makers quantify and monetize these multiple impacts. It allows users to conduct simplified
analyses for different scenarios, even with limited data, to compare the relevance of various impacts
at the local, national, and EU levels. By utilizing a structured three-step methodology—quantifying
impacts based on specific inputs, applying monetization factors, and aggregating the results—the
tool allows for both future-oriented ex-ante projections and retrospective ex-post evaluations.

The Czech Context

In Czechia, the systematic assessment of these co-benefits is currently limited. While environmental
indicators like CO; reductions are often required for grant applications, they are rarely used as
primary criteria for project selection. The showcase aims to demonstrate how tools like MICATool
can bridge this gap and support the implementation of the "Energy Efficiency First" (EE1st) principle
in Czech policy. The showcase evaluates two frameworks: deep renovations in five Czech hospitals
and a broad analysis of building stock targets.

Key Findings: Hospital Renovations: The deep energy retrofit of five major Czech public hospitals,
representing 5% of national hospital bed capacity, demonstrates the potential to decarbonize
critical healthcare infrastructure while maintaining strict operational requirements. The results
demonstrate the value of comprehensive impact assessment for evidence-based policy and support
the practical application of the EE1st principle. The photovoltaic assessment at three hospitals
further confirmed wider benefits of renewable energy measures, while adding a dedicated high-
efficiency CHP category could increase the MICATool’s relevance for Czech stakeholders.

Key Findings: Energy Efficiency Measures across the Czech Building Stock: The MICATool was also
applied to the Czech building stock using Ministry of Finance data to provide an indicative
assessment of the wider impacts of building renovation. The analysis demonstrates that renovations
generate benefits beyond energy savings, including improved energy security, reduced dependence
on imported fossil fuels and energy generation capacity, increased building value, and lower
greenhouse gas and air pollutant emissions.
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1.1 What are Multiple Impacts of Energy Efficiency and why are they
important?

Multiple Impacts (Mls) or Multiple Benefits (MBs) of Energy Efficiency (EE), indicate the full set of
advantages deriving from energy efficiency policy measures. Also called non-energy, or co-benefits,
these refer to, among others, increases in employment, GDP, productivity and energy security,
positive impacts on health, ecosystems and crops1. The calculation of the Mls is performed via
monetization and aggregation of energy efficiency outcomes, as well as cost-benefit analyses.

Capturing multiple impacts is deemed essential when assessing and comparing various investment
options, pathways, or policies to achieve energy and climate policy objectives, and notably climate
neutrality. The calculation of multiple impacts is considered invaluable, as a too-narrow scope of
analysis might lead to short-sighted decisions that may deliver higher benefits in the short term but
fail to contribute to long-term goals, or that may seem profitable in one aspect, whereas being
negative or less beneficial when considering other aspects, such as a societal viewpoint. Thus, in
many cases, measures and policies’ non-energy or non-climate benefits, can actually yield higher
value than the mere energy-related benefits?, and should, thus, be taken into consideration within
planning processes.

1.2 The MICATool — how does it work and for what should it be used?

The MICATool refers to the development of a comprehensive approach for estimating Mls of Energy
Efficiency by providing a publicly available and easily usable online tool. The goal of the tool is to
improve scientific knowledge and methods, enabling decision-makers to conduct simplified analyses
for different data and policy scenarios, in order to compare and assess the relevance of the Mls and
strengthen reporting and monitoring at three governance levels: EU, national, and local.

The overarching methodology of the tool pertains to the quantification and monetization concept
of the multiple impacts of energy efficiency improvements or renewable energy sources (RES),
which is currently under development and will be integrated into the tool at a later stage. This
concept defines the quantification chain from input data to outputs in the form of quantified,
monetized and aggregated Mls. This approach allows for ex-ante quantification of future impacts

1 Urge-Vorsatz, D., Chatterjee, S., Thema, J., Suerkemper, F., Thomas, S., Teubler, J., Couder, J., Bouzarovski, S., Mzavanadze, N., & Below, D. von. (2017). More than energy savings:
Quantifying the multiple impacts of energy efficiency in Europe. CEU Research Pure Portal. https://research.ceu.edu/en/publications/more-than-energy-savings-quantifying-
the-multiple-impacts-of-ener

2 Chatterjee, S., & Urge-Vorsatz, D. (2021). Measuring the productivity impacts of energy-efficiency: The case of high-efficiency buildings. Journal of Cleaner Production, 318, 128535.
https://doi.org/10.1016/j.iclepro.2021.128535
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https://research.ceu.edu/en/publications/more-than-energy-savings-quantifying-the-multiple-impacts-of-ener
https://doi.org/10.1016/j.jclepro.2021.128535

across various scenarios and policy measures at three governance levels (EU, national, and local), as
well as an ex-post evaluation of already achieved impacts based on input data entered by tool users.

The following steps present in a nutshell the application of the methodology within the tool:

e First step: Mls are quantified based on impact factors or functions directly linked to specific
input parameters (e.g., energy savings) - impacts = f (simple inputs).

e Second step: Monetized impacts are calculated from the quantified impacts, applying a
monetization factor (e.g. euros per tCO2 avoided) - monetized impacts = (quantified
impacts) x (monetization factor)

e Third step: Monetized impacts are aggregated to provide an overall result.

For the performance of the calculations and results prompting, the tool deducts information from
various databases (e.g. Eurostat, EU-SILCCEN, DEA Catalogues, ODYSSEE-MURE) and models (e.g.
PRIMES, GAINS), based on the preferred assessment type (ex-post or ex-ante). More information
regarding the execution and structure of the calculations can be found in this link: doc.micatool.eu.

The MICATool, providing results on impacts borne into not only the economy but also society and
the environment, enables planners and actors engaged in planning, policymaking and investment
processes to easily select the types of impacts they want to factor in the assessment.

The flexible approach of the MICATool indeed makes it possible to include Mis in any assessment,
even when the users have limited data specific to their case. They can then get a first rough
assessment and decide whether some of the impacts should be investigated further. When users
already have more data at hand, they can enter it into the tool and get more accurate results.
Moreover, users can also use the tool to explore how sensitive the results are to key parameters or
input data.

Regardless of the situation, the MICATool can be used to initiate the discussion among stakeholders
about what impacts can make a difference in the decision, and what options stand out as most
beneficial, depending on considered impacts and the sensitivity to key parameters.


https://doc.micatool.eu/
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The Czech national showcase focuses on the analysis of two cases: The first case involved applying
the MICATool to a group of hospitals undergoing renovation to reduce energy consumption,
improve the EE of the buildings and install renewable energy sources. In the second case, the
MICATool was used in cooperation with the Ministry of Finance of the Czech Republic, where it was
applied to an emerging database of buildings and served as one of the background sources for
evaluating potential building renovation scenarios.

2.1 Multiple impacts of energy efficiency and the implementation of
the Energy Efficiency First principle in Czechia

Systematic quantification of Mls from EE policies remains limited in Czech policy frameworks. While
EE measures are increasingly recognised as strategic climate and energy security tools,
comprehensive assessment of non-energy co-benefits remains underdeveloped. Czech policy
institutions currently lack standardised methodologies and analytical tools for systematic Mls
assessment, and they operate primarily with energy-focused metrics and financial viability criteria.

Grant applications to the State Environmental Fund (SEF) require applicants to report quantified
environmental impact indicators, including CO, emission reductions, primary energy savings, and
renewable energy contributions. However, the SEF does not provide a standardised methodology
for calculating these mandatory indicators; instead, applicants must independently establish
baseline and target values and document their results through energy assessments. Although these
assessments often include evaluations of pollutant reductions, such metrics are generally not used
as criteria for evaluating project suitability for grant awards.

Implementation of the Energy Efficiency First (EE1st) principle—established in the revised Energy
Efficiency Directive (EED) (2023/1791) and Energy Performance of Buildings Directive (EPBD)
(2024/1626)—remains nascent in Czech policy practice.

2.2  Multiple impacts of energy efficiency measures

2.2.1 Selection of energy efficiency measures

The Czechia showcase evaluates two distinct frameworks for EE measures in the building sector.
These frameworks were selected because they operate within a robust institutional and financial
architecture, providing the empirical data necessary for a comprehensive impact assessment. The
selected frameworks include:

a) Comprehensive EE Measures in Czech Hospitals
b) Analysis of EE Measures Required to Fulfil the Czech Building Stock Targets under the EED
and EPBD



The selection of these frameworks is grounded in three primary considerations:

e Data availability and institutional support: All hospital renovation projects were prepared
with support by SEVEn — The Energy Efficiency Center, making the datasets available for this
analysis capturing energy savings, fuel consumption profiles, and investment expenditures.
Otherwise, it is very hard to find any programmes with publicly available data appropriate
for immediate use in MICATool.

e Sectoral focus and savings potential: Comprehensive public building renovations represent
a high-impact policy lever in Czechia's energy efficiency strategy. The public buildings
represent significant cumulative energy consumption, while the national policies emphasize
public sector buildings as a priority renovation focus.

e Application of the EE 1st Principle: Both frameworks provide a practical demonstration of
the EE1st principle. By prioritising demand-side reductions and structural efficiency over
energy supply expansion, they illustrate how optimised building performance reduces the
long-term socio-economic costs of the energy transition.

2.2.2 Framework 1: Comprehensive Renovation Projects in Hospitals

Hospitals are among the most energy-intensive building typologies in the Czech public sector.
Operating 24/7 with demanding heating, ventilation, air conditioning (HVAC), and specialised
medical equipment requirements, they consume significantly more energy per square meter than
commercial facilities. Higher energy costs have intensified pressure on hospital budgets, leading
hospitals to increasingly adopt modern EE solutions lowering overall energy consumption and
operating costs without compromising high standards of patient care.

Project Scope and Governance

Deep energy retrofit projects involving large-scale interventions were undertaken in five public
hospital buildings: Bohnice Psychiatric Hospital, Kosmonosy Psychiatric Hospital, St. Anne’s
University Hospital in Brno, Hustopece Hospital, and Bulovka Hospital. These projects serve as a
primary dataset for testing the quantification of Mils.

These renovations directly impact a substantial segment of the Czech Republic's national healthcare
infrastructure. According to data from the National Health Information Portal (2023), the five
renovated hospitals collectively operate 3,659 beds, representing approximately 4.8% of the
nation's total hospital bed capacity.

These projects are overseen by the Ministry of Health, which serves the dual role of main decision-
maker and infrastructure owner, ensuring alignment with national healthcare priorities.

Implementation and Financing Strategy

The retrofits are executed through Energy Performance Contracting (EPC). The negotiated package
of measures is designed to remain economically viable while achieving the mandatory minimum of
30% energy savings required for subsidy eligibility. The project utilises a hybrid financing structure
that combines repayments to the ESCO from guaranteed savings, subsidies from the SEF, and direct
capital contributions from the Ministry of Health and the hospitals’ own resources.
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Analytical scope and data inputs
A summary of the operational data employed in the MICATool assessment is presented in Table 1
below. The table disaggregates three classes of input data for hospital renovation analysis:

e FEnergy savings metrics: Annual and cumulative primary energy reductions (GJ/year)
disaggregated by fuel type (natural gas, electricity, district heating, biomass, etc.)

e Investment costs: Annual and cumulative capital expenditures (€) attributable to specific
efficiency measures

e Fuel displacement profiles: The percentage composition of each energy carrier eliminated

through the implementation of improvement actions, reflecting the fuel diversity typical of

hospital operations.

The tool operates with two data pathways: (1) institutional-specific parameters derived from
detailed energy audits and post-implementation monitoring, or (2) default national values.

TABLE 1: INPUT DATA FOR THE HOSPITAL PROJECT EVALUATION WITH THE MICATOOL (2021-2027)

2023+ 2024 2025 2026 2027
Improvement action 1: Building envelope
Annual end-use energy savings (GJ) 582 13,571 17,592 17,592 24,985
Annual investments (Mio. €) 17,159 9,642 0,000 12,943 0,000
Cumulative investments (Mio. €) 17,159 26,801 26,801 39,744 39,744
(CG“JT“'ati"e end-use energy savings 582 14,152 31,744 49,335 74,321
Share among fuel removed
Electricity 0.000 0.000 0.000 0.000 0.000
Oil 0.000 0.000 0.000 0.000 0.000
Coal 0.000 0.000 0.000 0.000 0.000
Gas 100.000 20.851 16.085 16.085 11.325
Biomass and waste 0.000 0.000 0.000 0.000 0.000
Heat 0.000 79.149 83.915 83.915 88.675
H2 and e-fuels 0.000 0.000 0.000 0.000 0.000
Improvement action 2: Energy-efficient heating
Annual end-use energy savings (GJ) 292 11,285 45,115 45,115 47,363
Annual investments (Mio. €) 5,392 14,010 0,000 7,109 0,000
Cumulative investments (Mio. €) 5,392 19,402 19,402 26,511 26,511
(ngr;’“'at“’e end-use energy savings 292 11,577 56,693 101,808 149,171
Share among fuel removed
Electricity 11.400 7.241 7.585 7.585 8.151
Oil 0.000 0.000 0.000 0.000 0.000
Coal 0.000 0.000 0.000 0.000 0.000
Gas 88.600 21.365 5.344 5,344 5.091
Biomass and waste 0.000 0.000 0.000 0.000 0.000
Heat 0.000 71.394 87.071 87.071 86.759
H2 and e-fuels 0.000 0.000 0.000 0.000 0.000
Improvement action 3: Electric appliances
Annual end-use energy savings (GJ) 208 2,711 4,281 4,281 5,481
Annual investments (Mio. €) 1,034 1,706 0,000 1,066 0,000
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Cumulative investments (Mio. €) 1,034 2,740 2,740 3,807 3,807
(C(;errulatlve end-use energy savings 208 2919 7201 11,482 16,963
Share among fuel removed
Electricity 71.600 97.824 98.622 98.622 98.924
QOil 0.000 0.000 0.000 0.000 0.000
Coal 0.000 0.000 0.000 0.000 0.000
Gas 28.400 2.176 1.378 1.378 1.076
Biomass and waste 0.000 0.000 0.000 0.000 0.000
Heat 0.000 0.000 0.000 0.000 0.000
H2 and e-fuels 0.000 0.000 0.000 0.000 0.000
Improvement action 4: Behavioural changes
Annual end-use energy savings (GJ) 354 2,483 8,842 8,842 9,044
Annual investments (Mio. €) 0,860 2,235 0,000 0,299 0,000
Cumulative investments (Mio. €) 0,860 3,095 3,095 3,394 3,394
:I(;:Jrrulatlve end-use energy savings 354 2837 11,678 20,520 29,564
Share among fuel removed
Electricity -0.500 -0.071 -0.020 -0.020 -0.020
QOil 0.000 0.000 0.000 0.000 0.000
Coal 0.000 0.000 0.000 0.000 0.000
Gas 100.500 200.500 200.500 200.500 200.500
Biomass and waste 0.000 0.000 0.000 0.000 0.000
Heat 0.000 100.000 200.000 200.000 300.000
H2 and e-fuels 0.000 0.000 0.000 0.000 0.000
Improvement action 5: Process-specific savings
Annual end-use energy savings (GJ) 0 153 174 174 174
Annual investments (Mio. €) 0,076 0,008 0,000 0,000 0,000
Cumulative investments (Mio. €) 0,076 0,085 0,085 0,085 0,085
(C(;errulatlve end-use energy savings 0 153 397 501 675
Share among fuel removed
Electricity 0.000 0.000 0.000 0.000 0.000
QOil 0.000 0.000 0.000 0.000 0.000
Coal 0.000 0.000 0.000 0.000 0.000
Gas 0.000 100.000 87.816 87.816 87.816
Biomass and waste 0.000 0.000 0.000 0.000 0.000
Heat 0.000 0.000 12.184 12.184 12.184
H2 and e-fuels 0.000 0.000 0.000 0.000 0.000
Improvement action 6: Heating fuel switch
Annual end-use energy savings (GJ) 0 57 57 57 57
Annual investments (Mio. €) 0,243 0,000 0,000 0,000 0,000
Cumulative investments (Mio. €) 0,243 0,243 0,243 0,243 0,243
:I(;:Jrrulatlve end-use energy savings 0 57 113 170 296
Share among fuel removed
Electricity 0.000 0.000 0.000 0.000 0.000
Oil 0.000 0.000 0.000 0.000 0.000
Coal 0.000 0.000 0.000 0.000 0.000
Gas 0.000 100.000 100.000 100.000 100.000
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Biomass and waste 0.000 0.000 0.000 0.000 0.000
Heat 0.000 0.000 0.000 0.000 0.000
H2 and e-fuels 0.000 0.000 0.000 0.000 0.000

* Savings are low in year 2023 because it is primarily an investment phase; only one hospital has already achieved
energy savings, so the figures for the first year are low.
Sources: Data from EPC projects, SEVEn — The Energy Efficiency Center (2025)

2.2.3 Energy Efficiency Measures Applied Across the Hospitals

The renovation measures implemented across the five hospitals were customised according to each
facility’s specific needs and operational circumstances. The interventions were generally
categorised into three primary areas: construction measures, technology measures, and energy
management systems:

e Construction measures typically included building envelope insulation (often involving loft
and roof insulation) and the replacement or refurbishment of windows to improve thermal
performance.

e Technology measures focused on modernising heating systems, installing thermostatic
radiator valves and Integrated Room Control (IRC) systems, upgrading lighting systems, and
deploying renewable energy solutions such as Combined Heat and Power (CHP) units or
Photovoltaic (PV) systems.

e Furthermore, all projects incorporated a new Energy Management and Control System
(EMCS) to ensure real-time monitoring, data analysis, and performance optimisation.

The differences in specific technical interventions for each hospital are detailed below:

TABLE 2: HOSPITALS SPECIFIC TECHNICAL INTERVENTIONS

Bohnice Psychiatric Hospital
(Implementation: 2023)

Due to the facility's monument protection status,
construction measures were limited to the thermal
insulation of attics and the replacement or
refurbishment of windows and doors.

Technology measures included the reconstruction of
distribution networks with heat exchanger upgrades
and the optimisation of the steam system for
sterilisation and humidity control in HVAC systems.
The project also involved modernisation of lighting,
and the implementation of HVAC and Integrated
Room Control (IRC) systems with thermostatic valves.

FIGURE 1: BOHNICE PSYCHIATRIC HOSPITAL
PHOTO (SOURCE: SEVEN)

Similar to Bohnice, construction measures were
restricted by monument protection, focusing on the
thermal insulation of attics and window replacement.

Kosmonosy Psychiatric Hospital
(Implementation: 2023)

A critical difference from Bohnice was the absence of
a connection to a central heating supply. Significant
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FIGURE 2: KOSMONOSY PSYCHIATRIC
(SOURCE: SEVEN)

technology upgrades included the construction of a
new boiler house equipped with gas condensation
boilers and a cogeneration unit, alongside the
renovation of the distribution network. The
renovation also included new lighting, HVAC, and IRC
systems.

Bulovka Hospital
(Implementation: 2026)

FIGURE 3: BULOVKA HOSPITAL (SOURCE:
SEVEN)

Planned construction measures include the thermal
insulation of buildings.

Technology measures focus on the installation of a
ventilation system, shading systems, and a
photovoltaic system coupled with an electricity
storage system.

Hustopece Hospital
(Implementation: 2023)

FIGURE 4: HUSTOPECE HOSPITAL (SOURCE:
SEVEN)

This project involved comprehensive construction
measures, including the insulation of the building
envelope and an attic conversion to expand hospital
space.

Technology measures were extensive, featuring the
installation of a photovoltaic power plant and a
central cooling source comprised of two reversible
outdoor units (120 kW total output) and 83 indoor
units. Other interventions included  the
modernization of heating sources and their central
controls, lighting modernization, shading systems,
and the installation of Integrated Room Control (IRC)

St. Anne’s University Hospital in Brno
(Implementation: 2025)

The renovation included additional insulation of
buildings and the replacement of windows and doors.
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A key factor was the change in the energy medium—
transitioning from steam heating (which is energy-
inefficient and obsolete in modern systems) to hot
water heating. Since sterilization processes in the
hospital require steam, this supply was secured
through the installation of two new steam gas boilers,
each with an output of 2.25 tons/hour.

FIGURE 5: ST. ANNE’S UNIVERSITY HOSPITAL
IN BRNO (SOURCE: SEVEN)

2.2.4 Framework 2: Analysis of Energy Efficiency Measures Required to
Fulfil the Czech Building Stock Targets under the EED and EPBD

Project Scope and Governance

The project of the Ministry of Finance entitled "Implementing Energy Efficiency Measures Across
the Czech Republic’s Building Stock" focuses on analysing feasible energy savings across the Czech
Republic’s building stock and identifying the scope of EE measures required to meet the country’s
commitments under the EED and the EPBD.

The project is being carried out by the Ministry of Finance for the benefit of the Ministry of Industry
and Trade (MPO).

This comprehensive approach enables Czechia to estimate the measures needed to achieve energy
savings in its building stock while fulfilling EPBD stipulations by assessing user comfort
improvements alongside energy performance enhancements through the use of MICATool.

Methodology and Approach

e For 10% of buildings in Czechia, real energy performance certificates are available. For the
remaining buildings, virtual (predicted) certificates are generated using statistical methods
based on parameters such as building purpose, age, number of floors, and other
characteristics. Buildings are then categorised into standardised states—baseline and
target—to determine measures necessary to comply with EED and EPBD requirements.

e First step is cleaning and preparation of the energy certificate database.

e To create virtual certificates for buildings without certificates, map-based data containing
details on building purpose, floor area (m?), and categorisation (healthcare facilities, schools
etc.) will be used.

¢ Inline with the EPBD, the project also includes assessing improvements in user comfort as
part of energy renovations and this is the part where MICATool is to be used. The EPBD
requirement mandates that renovation passports and EPC not only estimate energy savings
but also reflect enhancements in occupant comfort, health, and indoor environmental
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quality. Thus, the MPO has requested the Ministry of Finance to evaluate these co-benefits
alongside energy savings when planning and implementing renovation measures.

Expected Outputs

e |dentification of the number and type of measures for various building categories.

e Estimation of achievable energy savings per measure.

e Combination of measures needed to meet EED and EPBD targets, including what types of
measures (e.g., building envelope insulation) must be implemented in how many buildings.

e Total expected energy savings and costs for implementing measures.

e Evaluation of co-benefits, such as increased comfort, using the MICATool, fulfilling EPBD’s
requirement to assess user comfort improvements.

The assessment of Mls related to EE measures across the Czech building stock was performed using
the MICATool based on the renovation scenarios developed within the Ministry of Finance project.
The project evaluated the energy-saving potential and associated impacts across different building
categories to identify the measures required to support the objectives of the EED and the EPBD.

In this report, the results presented below focus specifically on the residential building sector, using
the input data and energy savings estimates developed for the “Energy efficiency > Average
residential” category.

The estimated energy savings are divided into three main categories: improvements to the building
envelope, heating fuel switching, and increased efficiency of heating systems. These inputs are used
by the MICATool to assess the wider impacts associated with reduced energy demand, including
environmental, economic, and social benefits.

TABLE 3: INPUT DATA FOR FRAMEWORK 2 - ENERGY EFFICIENCY > AVERAGE RESIDENTIAL

‘ [MWh] \ [ktoe]
Estimated Energy Savings: Energy efficiency > Average residential (2030)
Building envelope 6,993,989 601.37
Heating fuel switch 4,586,390 394.35
Energy efficiency heating 2,014,037 173.17
Total 13,594,416 1,168.89

The estimated energy savings represent the annual energy savings achieved by 2030 after the
implementation of the identified renovation measures. The total estimated savings amount to
approximately 13.6 TWh (1.17 Mtoe), representing an ambitious renovation pathway for the
residential building sector. The results reflect a scenario combining improvements to the building
envelope, replacement of existing heating systems, and fuel-switching measures. The magnitude of
the achieved savings depends on the assumed renovation rate, depth of renovation, and the extent
to which individual measures are implemented across the residential building stock.

To evaluate the long-term environmental impacts of EE measures, the MICATool requires
assumptions regarding the future development of the electricity generation mix. The electricity mix
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scenario reflects the expected transition of the Czech energy system from fossil-fuel-based
generation to lower-carbon and RES. The projected electricity mix is used to estimate changes in
greenhouse gas emissions and other environmental impacts resulting from reduced electricity
consumption due to building renovations. The scenario covers the period from 2019 to 2050 and
reflects the expected decarbonisation of electricity supply.

TABLE 4: INPUT DATA FOR FRAMEWORK 2 - PROJECTED ELECTRICITY GENERATION MIX (2019-2050)

2019 2025 2030 2035 2040 2045 2050

Electricity mix

oil 0% 0% 0% 0% 0% 0% 0%
coal 48% 24% 12% 0% 0% 0% 0%
gas 8% 10% 14% 14% 3% 2% 3%
biomass and waste 5% 9% 10% 8% 4% 5% 8%
renewables 2% 5% 10% 16% 15% 21% 27%
other 36% 51% 54% 63% 78% 72% 62%

The assessment of impacts related to heating energy savings requires assumptions on the future
structure of the heating fuel mix. The heating mix scenario represents the expected transformation
of heating systems in the Czech building stock, including a gradual reduction in the use of coal and
fossil fuels and an increasing contribution of electricity, biomass, and renewable energy sources.

These inputs allow the MICATool to quantify the environmental benefits associated with changes in
heating energy consumption, including reductions in greenhouse gas emissions and air pollutants.

TABLE 5: INPUT DATA FOR FRAMEWORK 2 - PROJECTED HEATING FUEL MIX (2022-2050)

2022 2030 2040 2050

Heating mix

biomass and renewable waste 12% 36% 37% 29%
coal 54% 6% 0% 0%
electricity 0% 5% 24% 28%
gas 30% 39% 10% 0%
oil 1% 0% 0% 0%
other 3% 9% 18% 31%
RES 0% 4% 11% 12%

Energy price assumptions are included in the MICATool assessment to estimate the economic
impacts associated with energy savings achieved through building renovations. The price scenarios
represent the expected development of energy costs over time and are used to quantify financial
benefits resulting from reduced energy consumption.

TABLE 6: INPUT DATA FOR FRAMEWORK 2 - ENERGY PRICES

. 2030 2035 2040 2045 2050
End-use energy prices (€/MWh)
Electricity 3,87 4,27 4,72 5,24 5,79
Heat 1,97 2,29 2,31 2,10 1,81
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Gas 1,38 1,92 2,24 2,61 3,01
Coal 1,24 1,87 2,18 2,54 2,97
Biomass 0,58 1,96 2,30 2,69 3,15
Emission allowance 0,29 0,34 0,40 0,47 0,56

The assessment considers changes in energy prices for relevant energy carriers, including electricity
and heating fuels. These assumptions enable the estimation of avoided energy expenditures and
support the evaluation of the economic benefits of renovation measures from the perspective of
building owners and users.

2.3  Results of the analysis of the EE measures

2.3.1 Framework 1: Comprehensive Renovation Projects in Hospitals

This section presents comprehensive results from the MICATool assessment of hospital EE
measures, illustrating overarching impacts across social, economic, and environmental dimensions.
The presentation below synthesizes key findings from the complete dataset, highlighting
representative impacts and the causal pathways linking physical energy reductions to broader
societal outcomes. Graphs for each indicator are documented in Annex A.

Quantification of physical values — Social impacts

EE improvements in hospital operations generate significant social co-benefits by reducing ambient
and indoor air pollution. The quantification framework assesses two primary indicators: (1)
prevention of premature mortality and morbidity attributable to reduced air pollution exposure,
and (2) avoided occupational absences resulting from air pollution-related illness. Other social
indicators often tracked in residential retrofits (such as energy poverty alleviation) showed no
changes in the context of this hospital refurbishment.

As showcased in Table 6, the hospitals’ renovations are estimated to prevent 0.015 premature
deaths annually by 2027 through reduced air pollution exposure from facility-level and grid-wide
emission reductions as can be seen in the table below. Hospital staff and community members can
benefit from improved air quality as the facilities transition toward cleaner energy profiles.
Concurrently, the programme can allow to avoid approximately 3.42 working days of absence per
year by 2027 attributable to air pollution-related illness.

The cumulative health gains underscore the multi-dimensional value proposition of energy
efficiency, extending beyond narrow energy-cost savings to encompass productivity preservation,
healthcare system burden reduction, and population health advancement.

Further analysis on this measure can be found in ANNEX A: Comprehensive EE measures in Czech
hospitals.
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TABLE 7: QUANTIFICATION OF THE SOCIAL IMPACTS OF HOSPITAL RENOVATIONS IN CZECHIA (2023 -2027)

| . 2023 2024 2025 2026 2027
Health effects linked to reduced air pollution
Reduction in casualties \ | 0.000 | 0.004 | 0.013 | 0.013 | 0.015
Avoided lost working days due to air pollution
Avoided absences in days \ | 0.023 | 0.903 | 2.910 | 2.920 | 3.420

* Annex A, figures 6 to 7

Quantification of physical values — Economic impacts

The economic impact assessment quantifies macroeconomic and energy-system effects arising from
hospital EE investments. Assessed dimensions include energy intensity effects (primary energy
consumption per unit GDP), import dependence reduction (fossil fuel import displacement), gross
domestic product contribution (value-added through construction, manufacturing, and services),
employment generation (job-years created through project lifecycle), and building asset value
enhancement (market appreciation of retrofitted facilities).

The analytical framework acknowledges that while the renovation scope encompasses five facilities,
economic impacts scale proportionally to investment magnitude and energy savings achieved. The
assessment demonstrates that institutional building retrofits function as economic stimulus
mechanisms, mobilising supply chains in construction, manufacturing, and professional services
sectors while simultaneously improving long-term asset performance.

The estimated economic impacts reveal significant value creation through hospital EE
improvements. Gross Domestic Product (GDP) contribution from direct investment effects totals
approximately €30.47 million over 2023-2027, with the largest contribution in 2023 (€13.84 million)
reflecting peak renovation investment intensity.

This estimated added value is derived specifically from investment-related stimulus, with the
methodology conservatively excluding potential employment losses in fossil fuel sectors. Estimated
employment generation reaches 459.8 full-time job-year equivalents during 2023's intensive
renovation phase, declining as construction normalizes. Building asset value appreciates by €19.95
million by 2027, reflecting enhanced property marketability and reduced operational costs.

TABLE 8: QUANTIFICATION OF ECONOMIC IMPACTS OF THE HOSPITAL RENOVATIONS IN CZECHIA (2023 -2027)

\ 2023 2024 2025 2026 2027
Impact on energy intensity
Change ' ktoe/M€ | 0 0 0 0 0
Impact on import dependence
Reduction - Oil % 0.000 0.000 0.000 0.000 0.000
Reduction - Coal % 0.000 -0.001 -0.002 -0.002 -0.002
Reduction - Gas % 0.000 -0.001 -0.003 -0.003 -0.003
Reduction - Total % 0.000 -0.002 -0.005 -0.005 -0.006
Impact on GDP
Added value € 13,843,741 4,892,113 2,415 | 11,732,055 316
Additional employments
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Additional full-time employment | Years | 459.769 |  169.546 | 0.083|  390.671 0.011
Added asset value of buildings

Value € | 89,447 | 4,710321| 16,268,352 | 16,610,753 | 19,952,733
* Annex A, figures 8 to 13

Quantification of physical values — Environmental impacts

Environmental impacts encompass primary energy savings by carrier, renewable energy
contribution, air pollution reduction, and greenhouse gas mitigation. Primary savings quantify
energy reduction across fuel types, accounting for conversion efficiency in electricity, heat, and
hydrogen/synthetic fuel generation. The assessment employs standardised conversion factors to
translate physical energy savings into equivalent environmental benefits, including avoided
emissions and improved air quality outcomes.

Environmental benefits demonstrate the substantial decarbonization potential of hospital energy
retrofitting. Estimated annual primary energy savings reach 2.56 ktoe by 2027, with gas accounting
for approximately 60% of reductions due to heating system optimisation. Total greenhouse gas
emissions decline by 4.74 ktCO, in 2027, contributing to national climate commitments. Estimated
air pollution reduction of 4.21 tons in 2027 reflects cleaner energy supply chains and reduced
combustion at the facility level.

TABLE 9: QUANTIFICATION OF ENVIRONMENTAL IMPACTS OF THE HOSPITAL RENOVATIONS IN CZECHIA (2023
-2027)

2023 2024 2025 2026 ‘ 2027
Primary savings by energy carrier
Qil ktoe 0.0004 0.0102 0.0052 0.0051 0.0069
Coal ktoe 0.0079 0.1322 0.2487 0.2341 0.2643
Gas ktoe 0.0266 0.5563 1.4096 1.3802 1.5392
Biomass and renewable waste ktoe 0.0015 0.0539 0.1827 0.2007 0.2452
Renewables ktoe 0.0006 0.0117 0.0237 0.0272 0.0388
Other ktoe 0.0082 0.1537 0.3390 0.3626 0.4603
Electricity ktoe 0.0000 0.0005 0.0018 0.0016 0.0014
Total ktoe 0.0452 0.9185 2.2107 2.2116 2.5562
Reduction in air pollution
Oil kt 0.00001 0.00035 0.00106 0.00108 0.00131
Other kt 0.00002 0.00080 0.00248 0.00243 0.00279
Electricity kt 0.00000 0.00003 0.00009 0.00009 0.00011
Total kt 0.00003 0.00118 0.00363 0.00360 0.00421
Reduction in greenhouse gas emissions
Reduction ktcO2 | 0.032 | 1.261 4.350 4.223 4.736
Impact on RES targets
Change in RES share | %-points | 0.0000001  0.0000025 | 0.0000065 | 0.0000069 | 0.0000084

* Annex A, figures 14 to 16

Monetisation — Results of the monetization of the physical values

Monetisation translates physical impacts into economic values using standardized valuation
methodologies for health co-benefits, environmental damages, energy cost reductions, and asset
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appreciation. This approach enables the aggregation of diverse benefits into comparable monetary
terms, which can be used also in comprehensive cost-benefit assessment.

Monetised benefits demonstrate substantial estimated value creation across multiple dimensions.
In 2027, estimated annual benefits include energy cost savings of €1.67 million, greenhouse gas
mitigation value of €1.55 million, building asset appreciation of €19.95 million, and health co-
benefits of €26,119. The monetisation framework confirms that EE in healthcare facilities can
generate significant returns exceeding conventional financial investment criteria, while
simultaneously advancing climate and health policy objectives.

TABLE 10: MONETISATION OF THE MIS OF THE HOSPITAL RENOVATIONS IN CZECHIA (2023 -2027)

Monetisation

2023 2024 2025 2026 2027

Reduction of energy costs

Electricity € 5,767 187,294 477,813 485,268 622,328
oil 75 3,857 3,948 4,143 5,892
Coal 20 976 1,892 1,978 2,866
Gas 4,310 105,736 171,246 179,083 248,976
Biomass and Waste 114 5,387 10,580 10,925 15,847
Heat 738 111,716 695,556 707,044 776,402
H2 and e-fuels 0 0 0 0 0
I:::‘s' reduction of energy 11,023 414,966 = 1,361,035 1,388,441 1,672,310

Reduction of greenhouse gas emissions

Value €| 4,832 | 378226 | 1,343,157 | 1340915 | 1,545,144

Health effects linked to reduced air pollution

Value € 34 | 2,601 | 13,025 | 17,612 | 26,119

Avoided lost working days due to air pollution

Value € | 1| 93 | 452 | 469 | 567

Impact on RES targets

Value €| 737 | 15,636 | 39,309 | 41,069 | 49,462

Impact on GDP

Value € | 13,843,741 | 4,892,113 | 2,415 | 11,732,055 | 316

Added asset value of buildings

Tertiary € 89,447 | 4710321 | 16,268,352 | 16,610,753 | 19,952,733

Residential € 0 0 0 0 0

Total added assetvalue | € 89,447 | 4,710,321 | 16,268,352 | 16,610,753 | 19,952,733
* Annex A, figures 17 to 23

2.3.2 Framework 2: Analysis of Energy Efficiency Measures Required to
Fulfil the Czech Building Stock Targets under the EED and EPBD

Compared with the hospital case study, Framework 2 demonstrates the aggregated impacts of EE
measures when implemented across a significant share of the national residential building stock.
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This framework assesses the Mls of EE measures required to achieve the renovation objectives for
the Czech residential building stock under the EED and the EPBD. Unlike the hospital case study,
which focuses on the impacts of individual renovation projects, this assessment applies a building
stock perspective based on renovation scenarios developed within the Ministry of Finance project.

The analysis uses input data obtained from the Czech Ministry of Finance, which maintains a
database of buildings and employs a renovation modelling methodology developed to assess the
measures necessary to improve the energy performance of residential buildings. The MICATool was
used to quantify the broader impacts associated with the implementation of these measures,
including the social, economic, and environmental benefits resulting from reduced energy
consumption, improved energy performance of buildings, and the replacement of inefficient
heating systems. The results represent the estimated impacts that will be achieved by 2030
following the implementation of the identified renovation measures across the entire residential
building stock. This assessment should be interpreted as an estimate based on a scenario that
reflects the projected renovation trajectory, the scope of renovation, and the implementation of EE
measures necessary to achieve national climate and energy goals.

Quantification of physical values — Social impacts

TABLE 11: QUANTIFICATION OF THE SOCIAL IMPACTS - EE ON CZ BUILDINGS OF RESIDENTIAL SECTOR (2030)

2030
Health effects linked to reduced air pollution
Reduction in casualties - Mortality 66.61
Reduction in casualties — Hospital admissions 43.29

Avoided lost working days due to air pollution
Avoided absences in days ‘ 24,050.54
* Annex B, figures 24 to 25

The social impact assessment demonstrates the wider benefits of residential energy renovations
beyond direct energy savings. The MICATool quantifies health-related effects associated with
reduced air pollution exposure, including avoided premature mortality and reduced productivity
losses caused by air pollution-related illness. By 2030, the implementation of the assessed energy
efficiency measures is estimated to prevent approximately 110 premature deaths annually and
avoid around 24,000 lost working days related to air pollution exposure. These results highlight the
contribution of building renovations to improved public health and demonstrate that energy
efficiency policies can generate significant societal benefits in addition to climate and energy
savings.

Quantification of physical values — Economic impacts

TABLE 12: QUANTIFICATION OF ECONOMIC IMPACTS - EE ON CZ BUILDINGS OF RESIDENTIAL SECTOR (2030)

| | 2030

Impact on energy intensity
Change  ktoe/M€ | -4.366
Impact on import dependence
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Reduction - Gas % | -1.188
GDP

Added value € | 731,555,242.57
Additional employments

Additional full-time employment ‘ Years ‘ 25,124.21
Added asset value of buildings

Value € | 35,454,728,793.09
Reduction of additionally needed generation capacity

Reduction MW | 1,339.16
* Annex B, figures 26 to 31

By 2030, the assessed renovation pathway generates an estimated GDP contribution of
approximately €732 million and supports more than 25,000 full-time job-year equivalents. In
addition, renovated residential buildings are estimated to increase in value by approximately €35.5
billion, reflecting the broader economic benefits of improved energy performance, enhanced
building quality, and reduced operating costs. The analysis also indicates a reduction in natural gas
import dependence of approximately 1.2 percentage points and a reduction in required additional
electricity generation capacity of around 1,340 MW due to lower energy demand resulting from
renovation measures.

Quantification of physical values — Environmental impacts

The environmental impact assessment quantifies the contribution of residential energy renovations
to decarbonisation and improved environmental performance. The MICATool evaluates primary
energy savings, reductions in local air pollutants, greenhouse gas emission reductions, and the
contribution of EE measures to renewable energy targets. The assessed renovation pathway results
in primary energy savings of approximately 1.34 Mtoe by 2030. Reduced energy consumption and
replacement of inefficient heating systems lead to annual reductions of approximately 10 kt of local
air pollutants, including SO,, NOx, and particulate matter. Greenhouse gas emissions are reduced
by approximately 2.77 MtCO,, demonstrating the significant role of energy efficiency improvements
in achieving national climate objectives.

TABLE 13: QUANTIFICATION OF ENVIRONMENTAL IMPACTS - EE ON CZ BUILDINGS OF RESIDENTIAL SECTOR
(2030)

| 2030

Primary savings by energy carrier

Change ‘ ktoe/M€ | 1,343.02
Reduction in air pollution

S0O2 kt 5.24
NOX kt 2.52
OM_2_5 kt 2.35
Reduction - Total kt 10.11
Reduction in greenhouse gas emissions

Reduction ' ktCo2 . 2,773.01
Impact on RES targets

Change in RES share ‘ %-points | 0.528
* Annex B, figures 32 to 34
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Monetisation — Results of the monetisation of the physical values

The monetisation assessment translates the physical impacts of residential energy renovations into
economic values, enabling comparison of different benefit categories and demonstrating the wider
value generated by energy efficiency investments.

The results show that by 2030 the assessed measures generate annual energy cost savings of
approximately €1.58 billion. Additional estimated monetised benefits include avoided greenhouse
gas emissions valued at approximately €929 million, health-related benefits of approximately €229
million, and benefits related to avoided excess cold weather mortality estimated at €435 million.

The total value of increased residential building assets reaches approximately €35.5 billion,
representing the largest monetised benefit identified in the assessment. These results demonstrate
that comprehensive residential renovation programmes provide benefits extending far beyond
energy savings, contributing to economic development, public health improvement, energy
security, and climate objectives.

TABLE 14: MONETISATION OF THE MULTIPLE IMPACTS - EE ON CZ BUILDINGS OF RESIDENTIAL SECTOR (2030)

Monetisation

| | 2030
Reduction of energy costs
Electricity € 495,281,598.26
oil € -
Coal € 187,904,930.77
Gas € 508,565,764.25
Biomass and Waste € 108,807,342.42
Heat € 277,175,795,59
H2 and e-fuels € -
Total reduction of energy costs € 1,577,735,431.29
Reduction of greenhouse gas emissions
Value €| 928,959,515.04
Health effects linked to reduced air pollution
Value e | 229,281,213.05
Avoided asthma cases
Value € 3,454,695.79
Avoided excess cold winter mortality
Value €| 434,690,497.66
Avoided lost working days due to air pollution
Value €| 4,120,295.01
Impact on RES targets
Value € 29,029,516.74
Impact on gross domestic product
Value €| 731,555,242.57
Added asset value of buildings
Residential €| 35,454,728,793.09

* Annex B, figures 35 to 41
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2.4 Multiple impacts of supply side measures

The assessment of supply-side measures focuses on the multiple impacts of photovoltaic (PV)
installations implemented as a complementary measure to the energy efficiency interventions
assessed in the hospital renovation programme. The analysis examines the wider social, economic
and environmental benefits of renewable energy generation, including health effects, employment
and economic activity, resource requirements, energy security, and reductions in greenhouse gas
and air pollutant emissions. By applying the MICATool to the same hospital buildings, the
assessment enables a comparison of the multiple impacts of supply-side renewable energy
measures with those generated by demand-side energy efficiency measures, providing a more
comprehensive view of the overall benefits of the hospital renovation programme.

2.4.1 Selection of supply side measures

The supply-side assessment focuses on photovoltaic (PV) installations as a complementary measure
to the energy efficiency interventions implemented in the selected hospitals. PV was selected due
to the hospitals’ significant and relatively stable electricity demand and the potential for rooftop
solar generation to reduce electricity purchased from the grid, increase the share of renewable
energy, and contribute to decarbonisation. The assessment covers installations implemented
between 2023 and 2027, with the key technical and economic input data for the MICATool
presented in Table 15.

TABLE 15: INPUT DATA FOR THE HOSPITAL PROJECT EVALUATION WITH THE MICAToOL CZECHIA -
INSTALLATION OF RES (2021-2027)

PV installation
Technology Solar PV
Starting Year 2023
2023 2024 2025 2026 2027
Rooftop
Total installed capacity (MW) 0,045 | 0,045 | 0,416 | 0,416 | 0,814
Advanced
Capital investments (Mio. €) 0,13 1,02 0,00 0,67 0,00
Running costs (Mio. €) Predefined 0,00 0,00 0,01 0,01 0,01
Capacity factors Predefined 0,12 0,12 0,12 0,12 0,12
Average technology lifetime (years)
Predefined 25
Affected Fuels Predefined
Oil 0,13 0,13 0,13 0,13 0,13
Coal 89,96 89,96 89,96 89,37 88,77
Gas 0,00 0,00 0,00 0,23 0,47
Biomass and renewable waste 0,00 0,00 0,00 0,00 0,00
Renewables 0,00 0,00 0,00 0,00 0,00
Other 9,91 9,91 9,91 10,28 10,64
Electricity 0,00 0,00 0,00 0,00 0,00
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2.4.2 Renewable Sources Measures Applied Across the Hospitals

Chapter 2.2.1 provides a detailed description of energy efficiency measures in hospital buildings
from a case study selected in the Czech Republic. The MICATool was used in the Renewables section
for the same buildings described in this chapter.

Photovoltaic panels were installed on the following buildings: St. Anne’s University Hospital in Brno
Hospital, Hustopece Hospital, and Bulovka Hospital. In these cases, the photovoltaic power plant
was installed on the roof structure.

TABLE 16: INSTALLED RENEWABLE SOURCES

Hustopece Hospital (Implementation: 2023)

Installed capacity 50kWp
Year of investment 2023
Investment amount 0.129Mio. €
Estimated savings (start from 2023) 162G)J per year / 45SMWh per year

St. Anne’s University Hospital in Brno (Implementation: 2025)

372,54kWp

Installed capacity (299,04kWp + 73,5kWp)

Year of investment 2024
Investment amount 1.021Mio. €
Estimated savings (start from 2025) 1 335G) per year / 370,83MWh per year

Bulovka Hospital (Implementation: 2026)

425,4kWp

Installed capacity (52,4kWp + 70kW)p + 160kW)p + 90kW)p + 53kWp)

Year of investment 2024
Investment amount 0.6685Mio. €
Estimated savings (start from 2027) 1434 GJ per year / 398,3 MWh per year

Measure: Installation of photovoltaic systems on hospital buildings

Photovoltaic systems were selected as a complementary renewable energy measure supporting the
decarbonisation of hospital operations. Hospitals represent energy-intensive public buildings with
significant and relatively stable electricity demand, making rooftop photovoltaic installations a
suitable measure for reducing electricity consumption from the grid and increasing the share of
renewable energy in public buildings.

Rooftop photovoltaic systems were installed on three hospital buildings in Czechia: Hustopece
Hospital, St. Anne’s University Hospital in Brno, and Bulovka Hospital. The systems were
implemented as part of broader hospital renovation activities. The measure was implemented by
the respective hospital operators/investors and targeted the public healthcare sector. The
installations consist of rooftop solar photovoltaic panels designed primarily for on-site electricity
generation.
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The photovoltaic installations contribute to reducing electricity demand from conventional energy
sources, lowering greenhouse gas emissions, and increasing the share of renewable energy
generation in the energy mix. In addition to direct energy and environmental benefits, the measure
generates wider socio-economic benefits assessed through the MICATool, including health-related
impacts from reduced air pollution, economic effects, and contributions to renewable energy
targets.

The renewable energy assessment was conducted for the same hospital buildings analysed under
the energy efficiency measures framework, allowing comparison of the multiple impacts
generated by demand-side and supply-side interventions.

2.4.3 Results of the analysis of the supply side measures

The MICATool was applied to assess the Mls associated with the installation of renewable energy
sources (RES) as a supply-side measure within the hospital renovation programme in Czechia. The
assessment complements the analysis of energy efficiency measures by quantifying the wider social,
economic, and environmental impacts resulting from the deployment of renewable energy
technologies. The analysis focuses on the impacts generated during the implementation period of
the RES installations (2023-2027) and considers effects that extend beyond direct energy
production, including health benefits, emission reductions, changes in resource demand, and wider
economic effects. The results demonstrate the additional value of renewable energy investments
when assessed through a multiple-impact perspective.

Quantification of physical values — Social impacts

The social impacts assessment captures the effects of RES installation on public health and social
well-being through reductions in air pollutant emissions associated with lower fossil fuel
consumption. The MICATool estimates the potential health benefits resulting from improved air
quality, including avoided premature mortality, reduced hospital admissions, and avoided
productivity losses related to air pollution.

The results indicate that the RES installations have the potential to generate positive health impacts,
although the magnitude of these effects remains limited due to the relatively small scale of the
intervention compared with the national energy system. No significant impacts related to energy
poverty, asthma cases, or excess cold-weather mortality were identified, reflecting the specific
nature of the measure and the characteristics of the assessed buildings.

TABLE 17: QUANTIFICATION OF SOCIAL IMPACTS OF THE HOSPITAL RENOVATIONS IN CZECHIA - INSTALLATION
OF RES (2023 -2027)

Social impacts

| 2023 2024 2025 = 2026 2027
Health effects linked to reduced air pollution
Mortality Reduction | 00001/  0,0001| 0,0011| 0,0011  0,0021
Hospital admissions in 0,0001 0,0001 0,0007 0,0007 0,0014
Total casualties 0,0002 0,0002 0,0018 0,0018 0,0036

27



Avoided lost working days due to air pollution

Avoided absences in days ‘ days ‘ 0,049 | 0,047 ‘ 0,405 | 0,407 ‘ 0,799

Quantification of physical values — Economic impacts

The economic impacts assessment evaluates the contribution of RES deployment beyond direct
energy system effects. The MICATool quantifies impacts related to energy system resilience,
reduced dependence on energy imports, economic activity, employment generation, and material
requirements associated with the installation of renewable technologies.

The results show that RES deployment contributes positively to economic activity through
investment-related value creation and employment effects during the implementation phase. The
assessment also captures the material demand associated with photovoltaic technologies, including
the use of specific materials required for equipment production. These indicators provide additional
information on resource requirements and potential supply-chain considerations linked to
renewable energy deployment.

TABLE 18: QUANTIFICATION OF ECONOMIC IMPACTS OF THE HOSPITAL RENOVATIONS IN CZECHIA -
INSTALLATION OF RES (2023 -2027)

Economic impacts

‘ 2023 2024 2025 2026 2027
Impact on import dependence
Reduction - Qil % 0,000000 | 0,000000| 0,000000| 0,000000| 0,000000
Reduction - Coal % -0,000001 | -0,000001 | -0,000007 | -0,000007 | -0,000013
Reduction - Gas % 0,000000 | 0,000000| 0,000000 | 0,000000| 0,000000
Reduction - Total % -0,000001 | -0,000001 | -0,000007 | -0,000007 | -0,000013
Impact on gross domestic product
Added value € . 0068 0463 0000 0348 0,000
Additional employments
Additional full-time employment 'years | 0,000002| 0,000017 0,000000  0,000013  0,000000
Added asset value of buildings
Value € | | | | | :
Reduction of additionally needed generation capacity
Reduction ‘ MW ‘ - ‘ - - ‘ - -
Material demand
Aluminium kg 1699,56 1699,56 | 15711,49 | 15711,49| 30743,15
Gallium kg 0,01 0,01 0,07 0,07 0,14
Magnesium kg 2,30 2,30 21,25 21,25 41,59
Manganese kg 0,00 0,00 0,00 0,00 0,00
Neodymium kg 0,00 0,00 0,00 0,00 0,00
Niobium kg 0,00 0,00 0,00 0,00 0,00
Praseodymium kg 0,00 0,00 0,00 0,00 0,00
Silicon kg 171,90 171,90 1589,12 1589,12 3109,48
Titanium kg 0,00 0,00 0,00 0,00 0,00
Vanadium kg 0,00 0,00 0,00 0,00 0,00
Total ke 1873,77 1873,77 | 17321,93 | 17321,93 | 33894,36
Supply risk factor
Factor 2272,37 2272,37 | 21006,75| 21006,75 | 41104,56
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* The limited impact on national import dependence reflects the relatively small scale of the assessed RES installations
compared with total national energy consumption.

Quantification of physical values — Environmental impacts

The environmental impacts assessment evaluates the contribution of RES installations to
decarbonisation and improved environmental performance. The MICATool estimates primary
energy savings by energy carrier, reductions in air pollutants, greenhouse gas emission reductions,
and other environmental effects associated with replacing conventional energy sources with
renewable generation. The results demonstrate that the installation of RES contributes to reducing
fossil fuel consumption, particularly coal use, and has the potential to lead to measurable reductions
in greenhouse gas emissions and local air pollutants. These impacts highlight the role of renewable
energy investments as a complementary measure to EE improvements in achieving climate and
environmental objectives.

TABLE 19: QUANTIFICATION OF ENVIRONMENTAL IMPACTS OF THE HOSPITAL RENOVATIONS IN CZECHIA -
INSTALLATION OF RES (2023 -2027)

Environmental impacts

| 2023 2024 2025 2026 2027
Primary savings by energy carrier
oil toe 00123| 00123  0,1139| 0,093  0,2050
Coal toe 8,9552 | 88896 81,5853 80,3951 155,0243
Gas toe 0,0000| 0,0000 00000 01473 05764
Biomass and renewable waste toe 0,0000 0,0000 0,0000 0,0000 0,0000
Renewables toe 0,0000| 0,0000  0,0000| 0,0000  0,0000
Other toe 1,0175|  1,0204| 94594 |  9,8288 | 19,9576
Total toe 9,9850|  9,9223 | 91,1586 90,4804  175,7633
Reduction in air pollution
502 t 0,02272| 0,02131| 0,18415 0,18699 | 0,37123
NOX t 0,02604  0,02435| 0,20980| 0,20869  0,40617
PM_2_5 t 0,00094  0,00093 | 0,00854 0,00840 0,01619
Total t 0,04969  0,04659 | 0,40249 | 0,40408  0,79358
Reduction in greenhouse gas emissions
Reduction 'kkcO2 | 0037 0036 0332 0328 0634
Impact on RES targets
Change in RES share  %-points | 0,0000000 | 0,0000000 | 0,0000003 | 0,0000003 | 0,0000006
Net land use change
Absolute change | | -0,04107 | -0,04118 | -0,38176  -0,37937 | -0,73760

* The limited impact on national import dependence reflects the relatively small scale of the assessed RES installations
compared with total national energy consumption.

Monetisation — Results of the monetisation of the physical values

The economic impacts assessment evaluates the contribution of RES deployment beyond direct
energy system effects. The MICATool quantifies impacts related to energy system resilience,
reduced dependence on energy imports, economic activity, employment generation, and material
requirements associated with the installation of renewable technologies. The results show that RES
deployment can contribute positively to economic activity through investment-related value

29



creation and employment effects during the implementation phase. The assessment also captures
the material demand associated with photovoltaic technologies, including the use of specific
materials required for equipment production. These indicators provide additional information on
resource requirements and potential supply-chain considerations linked to renewable energy
deployment.

TABLE 20: MONETIZATION OF THE MULTIPLE IMPACTS OF THE HOSPITAL RENOVATIONS IN CZECHIA -
INSTALLATION OF RES (2023 -2027)

Monetisation

| 2023 2024 2025 = 2026 2027
Reduction of greenhouse gas emissions
Value € | 5487 10876 102577 104153| 206790
Health effects linked to reduced air pollution
Value € | 72| 137|  1813]  2459| 6115
Avoided lost working days due to air pollution
Value € | 3 5 63 | 65 | 133
Impact on RES targets
Value € | 163 | 169 1621 1680 3401
Impact on gross domestic product
Value € . 0068 0463 0000 0348 0,000

2.5 Comparison of Energy Efficiency and Supply Side Results

The MICATool assessment demonstrates that EE and renewable energy measures generate
complementary, but different, multiple impacts. The comprehensive EE renovations are estimated
to deliver significantly broader impacts due to their larger intervention scope, including substantial
reductions in energy consumption, greenhouse gas emissions, and operational costs, together with
considerable economic effects related to renovation investments, employment generation, and
increased building asset value.

The installation of photovoltaic systems represents a targeted supply-side measure with a smaller
overall scale of intervention. Nevertheless, the analysis confirms that renewable energy
investments have the potential to generate additional benefits beyond renewable electricity
production, including avoided emissions, improved air quality, contributions to renewable energy
targets, and wider socio-economic benefits. Due to the limited size of the photovoltaic installations
compared with the overall hospital energy demand, the quantified estimated impacts are lower in
absolute terms than those associated with comprehensive energy efficiency renovations.

By 2027, the energy efficiency measures achieved annual primary energy savings of approximately
2.56 ktoe and greenhouse gas emission reductions of 4.74 ktCO, per year. In comparison, the
photovoltaic installations assessed under the renewable energy module resulted in primary energy
savings of approximately 0.18 ktoe and greenhouse gas emission reductions of approximately
0.63 ktCO, in 2027. The difference reflects the scale and nature of the interventions, as energy
efficiency measures reduce overall energy demand across the building systems, whereas
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photovoltaic installations primarily replace a share of electricity supplied from the grid. The
comparison is made at the level of the entire five-hospital portfolio and reflects the assessed
potential for PV deployment. In practice, the installation of PV systems may be constrained at
individual hospital buildings by technical conditions, available roof space, heritage protection
requirements etc. The results therefore represent the potential contribution of PV as a
complementary supply-side measure across the hospital portfolio, rather than a direct comparison
of the effectiveness of energy efficiency and renewable energy measures.

The wider socio-economic impacts follow a similar pattern. The energy efficiency renovation
programme is estimated to generate approximately €30.47 million in cumulative GDP contribution,
around 460 job-years during implementation, and to increase building asset value by approximately
€19.95 million by 2027. The photovoltaic installations are estimated to generate more limited
economic impacts due to their smaller investment scale, while contributing to renewable energy
targets, emission reductions, and avoided environmental impacts. EE improvements can reduce
energy demand and deliver broad economic and social co-benefits, while renewable energy
measures can support the decarbonisation of remaining energy consumption. The MICATool
provides a valuable framework for evaluating these complementary pathways and supporting policy
decisions based on the full range of impacts rather than only direct energy savings or investment
costs.
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The comprehensive energy efficiency retrofit of five Czech hospitals—representing 5% of national
hospital bed capacity—demonstrates substantial potential for decarbonizing critical healthcare
infrastructure operating under strict operational and service-quality constraints. The €74 million
cumulative investment generates sustained annual energy savings of 87 TJ from 2027 onwards and
delivers benefits extending far beyond energy cost reductions. The programme provides empirical
evidence supporting Czech policy objectives for deep renovation of public building stock and
contributes substantively to national climate commitments under EU directives.

The MICATool enabled rapid calculation of social, economic and environmental benefits, such as
0.015 prevented deaths annually, 460 job-year generation (in 2023), and GDP contribution €30.47
million cumulative, 2.56 ktoe primary energy reduction and 4.74 ktCO, greenhouse gas mitigation
annually.

Application of the MICATool reveals that comprehensive impact assessment is essential for
evidence-based policy design, as narrow financial metrics substantially underestimate intervention
value. The flexible architecture enables policy makers to compare multiple effects of different
policies and programmes across national, regional, and local levels.

The MICATool addresses a critical lack of capacity and tools for Mls assessment of EE and renewable
energy policies in the Czech Republic.

To further enhance the MICATool’s relevance for Czech stakeholders, we suggest adding a dedicated
category for high-efficiency Combined Heat and Power (CHP). In the Czech energy landscape, CHP
represents a major opportunity for EE improvements, given its central role in the national heating
strategy and the substantial volume of recent investments.

Planned photovoltaic evaluation at three hospitals using the renewable energy module of the
MICATool will enable comparison of MBs from EE and renewable energy measures. All hospitals are
compared collectively as a whole, given that it is not always possible to install renewable energy
sources (whether for technical reasons or due to historic preservation requirements). A comparison
of data from hospitals highlights the potential of the entire field of hospital renovations.

The hospital retrofit programme provides a practical example of applying the EE1st principle
through comprehensive building renovation supported by Energy Performance Contracting. The
results demonstrate that EE investments should be evaluated not only by direct energy savings, but
also through their estimated contribution to public health, employment, economic development,
and climate objectives. For broader implementation in the Czech Republic, the use of standardised
multiple-impact assessment frameworks could support evidence-based policy design and improve
communication of the wider benefits of energy efficiency measures among decision makers,
investors, and other stakeholders.
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3.1 Decision-support instrument

Overall, the analyses demonstrate that building renovations generate benefits extending well
beyond direct energy savings. In addition to reducing energy consumption, they can strengthen
energy security, increase the value of the building stock, reduce greenhouse gas and air pollutant
emissions, and contribute to improved public health. While the magnitude of these impacts
depends on the underlying assumptions and input data, the results consistently illustrate the broad
socio-economic and environmental benefits associated with energy-efficient building renovation.

Reducing energy consumption contributes to improved energy security, lower dependence on
imported fossil fuels, and a reduced need for additional energy generation capacity. Renovations
can also increase the value of buildings, as energy efficiency improvements are typically
accompanied by broader modernization and refurbishment measures. Furthermore, building
renovations generate positive environmental and health outcomes. Lower energy consumption
leads to reduced greenhouse gas emissions and air pollutant emissions, improving air quality and
creating healthier living conditions for the population.

The application of the MICATool demonstrates its value as a decision-support instrument for
policymakers by providing a structured assessment of benefits that are not captured in traditional
energy or financial analyses. By quantifying Mils, including economic activity, employment, health
improvements, environmental benefits, and energy security effects, the tool supports a more
comprehensive evaluation of policy options and investment priorities.

The analysis of Mls can contribute to the refinement of EE policies by improving the understanding
of the wider value generated by renovation measures. This broader perspective can support the
design of more targeted support schemes, improve the prioritisation of measures with the highest
overall societal benefits, and strengthen the justification of public investments beyond direct energy
savings or financial returns.

The comparison of different pathways towards climate neutrality highlights the importance of
considering both demand-side and supply-side measures within energy policy planning. While
energy supply measures contribute to decarbonisation of the energy system, EE measures reduce
overall energy demand, improve resilience, and generate additional socio-economic benefits at the
local level. The MICATool provides a framework for consistently comparing these pathways and
supports the implementation of the EE1st principle.

As next step, SEVEN expects the incorporation of the selected results within the National Renovation
Plan, which must be submitted by December 2026.
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ANNEX A: QUANTIFICATION OF MULTIPLE IMPACTS OF THE
COMPREHENSIVE ENERGY EFFICIENCY MEASURES IN CZECH
HOSPITALS

Social Impacts
FIGURE 6 HEALTH EFFECTS LINKED TO REDUCED AIR POLLUTION
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FIGURE 7 AVOIDED LOST WORKING DAYS DUE TO AIR POLLUTION
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Economic Impacts

FIGURE 8 IMPACT ON ENERGY INTENSITY
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FIGURE 10 IMPACT ON GROSS DOMESTIC PRODUCT
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FIGURE 11 ADDITIONAL EMPLOYMENTS
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FIGURE 12 ADDED ASSET VALUE OF BUILDINGS
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FIGURE 13 PRIMARY SAVINGS BY ENERGY CARRIER
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Environmental Impacts

FIGURE 14 REDUCTION IN AIR POLLUTION
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FIGURE 15 REDUCTION IN GREENHOUSE GAS EMISSIONS
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FIGURE 16 IMPACT ON RES TARGETS
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Monetisation of Impacts

FIGURE 17 REDUCTION OF ENERGY COSTS - MONETISATION

1.8M
1,672,310.18
1.6M
1,388,440.52

S 1,361,035.07

12M
T M
w
o
=
% 800K
w

600K

41496563
400K
200K
11,023.49
0 ——————————
2023 2024 2025 2026 2027
I Electricity [N Ol Coal [ Gas M Biomass and Waste [l Heat H2 and e-fuels

FIGURE 18 REDUCTION OF GREENHOUSE GAS EMISSIONS - MONETISATION
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FIGURE 19 HEALTH EFFECTS LINKED TO REDUCED AIR POLLUTION - MONETISATION
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FIGURE 20 AVOIDED LOST WORKING DAYS DUE TO AIR POLLUTION - MONETISATION
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FIGURE 21 IMPACT ON RES TARGETS - MONETISATION
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FIGURE 22 IMPACT ON GROSS DOMESTIC PRODUCT - MONETISATION
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FIGURE 23 ADDED ASSET VALUE OF BUILDINGS - MONETISATION
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ANNEX B: QUANTIFICATION OF MULTIPLE IMPACTS FOR THE
ANALYSIS OF ENERGY EFFICIENCY MEASURES REQUIRED TO
FULFIL THE CZECH BUILDING STOCK TARGETS UNDER THE EED
AND EPBD

Social Impacts

FIGURE 24 HEALTH EFFECTS LINKED TO REDUCED AIR POLLUTION
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FIGURE 25 AVOIDED LOST WORKING DAYS DUE TO AIR POLLUTION
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Economic Impacts

FIGURE 26 IMPACT ON ENERGY INTENSITY
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FIGURE 27 IMPACT ON IMPORT DEPENDENCE
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FIGURE 28 IMPACT ON GROSS DOMESTIC PRODUCT
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FIGURE 29 ADDITIONAL EMPLOYMENTS
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FIGURE 30 ADDED ASSET VALUE OF BUILDINGS
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FIGURE 31 REDUCTION OF ADDITIONALLY NEEDED GENERATION CAPACITY
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Environmental Impacts
FIGURE 32 PRIMARY SAVINGS BY ENERGY CARRIER
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FIGURE 33 REDUCTION IN GREENHOUSE GAS EMISSIONS
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FIGURE 34 IMPACT ON RES TARGETS
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Monetisation of Impacts
FIGURE 35 REDUCTION OF ENERGY COSTS - MONETISATION
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FIGURE 36 REDUCTION OF GREENHOUSE GAS EMISSIONS - MONETISATION
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FIGURE 37 HEALTH EFFECTS LINKED TO REDUCED AIR POLLUTION - MONETISATION
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FIGURE 38 AVOIDED LOST WORKING DAYS DUE TO AIR POLLUTION - MONETISATION
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FIGURE 39 IMPACT ON RES TARGETS - MONETISATION
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FIGURE 40 IMPACT ON GROSS DOMESTIC PRODUCT - MONETISATION
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FIGURE 41 ADDED ASSET VALUE OF BUILDINGS - MONETISATION
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