Univerzita Karlova vydala studii k

modelovani energetickych scénaru
a jejich dopaduii na ekonomiku

English see below

Praha, 29. 12. 2025 — Vyzkumnici Univerzity Karlovy a Cambridge Econometrics analyzovali fadu energetickych
scénard a jejich dopady na ekonomiku a domacnosti, které slouzily jako jeden z podkladd pfi pfipravé
strategickych materialt Ceské republiky. Ve spolupraci se spoleénosti CEPS byla validovana i bezpeénost
dodavek elektriny. Kompletni studie je nyni k dispozici na webu univerzity.

Cilem modelovani bylo vyhodnotit dopady politik na vyvoj Eeského energetického systému a ekonomiky do roku 2050,
a s tim souvisejici vyvoj emisi sklenikovych plynd, spotfeby energie a dopadd na domacnosti. Studie vznikla v ramci
projektu SEEPIA a porovnavala vyvoj pro scénar bez pfijeti opatfeni obsazenych v bali¢ku Fit for 55 a bez ambice
dosazeni klimatické neutrality, s celou fadou scénait, které si kladly za cil vysoké snizeni emisi sklenikovych plyna.
Tento pfistup byl v souladu s metodikou a pokyny Evropské komise pro aktualizaci narodnich planua v oblasti energetiky
a klimatu (NKEP) i s Vychodisky aktualizace Statni energetické koncepce CR a souvisejicich strategickych dokumentt
schvalenymi vladou v dubnu 2023.

Klicové predpoklady vSech scénarll definovala statni sprava, ktera je diskutovala se stakeholdery. Modelovani téchto
scénarfu probéhlo mezi lety 2022 a 2024. ,Analytické podklady pro diskuse o navrzich NKEP a Statni energetické
koncepce byly pfipravené s pomoci Ctyf mezinarodné uznavanych modeld. Analyzy vyvoje celého energetického
systému komplexnim modelem TIMES byly dopinény o analyzy elektrizaéni soustavy realizované spoleénosti CEPS.
Ta na zakladé v té dobé nejaktualnéjSich dostupnych dat validovala zdrojovou pfiméfenost, moznosti dovozu elektfiny
i vykonovou rezervu. Ztraty v siti jsou obsaZené v obou téchto pouZitych energetickych modelech. Modelovani
ekonomickych dopad( zahrnuje jak pozitivni efekty z vyuZiti vynost z prodeje emisnich povolenek na podporu investic,
tak negativni dopady spojené se zpoplatnénim uhliku prostrednictvim systém EU ETS. Bylo to poprvé, kdy bylo takto
robustni modelové prostredi pouZzito pro tvorbu analytickych podkladi pro NKEP ¢&i SEK, “upresnil vyzkumnik Univerzity
Karlovy Milan S&asny.

Statni sprava v roce 2024 zvolila 3 scénafie pro detailni hodnoceni dopadu. Vysledky téchto scénari ukazuiji, ze unijni cil
snizeni emisi sklenikovych plyni do roku 2030 (55% snizeni oproti roku 1990) je bezpecné dosazen ve vSech scénafich.
Za danych pfedpokladu je vétSina uhelnych zdroju nekonkurenceschopna, a proto bez jejich podpory dochazi k jejich
utlumu. ,Spinéni unijnich cili v oblasti energetickych tspor a podilu obnovitelnych zdroju energie vyZaduje vyrazné
zrychleni zejména v pfFistich deseti letech. Nutnou podminkou je odstranéni bariér a rychlejsi vystavba novych zdroja,”
vysvétluje vyzkumnik Univerzity Karlovy Luka$ Recka.

Samotné emisni obchodovani bez dodate¢nych opatfeni nebude stacit k dosazeni klimatické neutrality v roce
2050. Zejména v tézko dekarbonizovanych sektorech je nutné jeho doplnéni dalSimi politikami, které budou brat v
potaz konkurenceschopnost ekonomiky CR. Makroekonomické modelovani potvrzuje potencial pozitivniho dopadu
dekarbonizace na ekonomiku oproti scénafi bez zavedeni opatfeni balicku Fit for 55. KliCové je, aby ekonomicti aktéfi
vyuZili inovacni potencial vefejnych podpor plynouci z Evropské unie efektivnim zptisobem.

Dulezitym tématem pfipravy klimatickych a energetickych politik byly socialni dopady transformace. Modelovani ukazalo,
ze klimatické politiky samy o sobé energetickou chudobu plosné nezvysuji, ale mohou ji prohloubit u domacnosti, které
jsou jiz nyni ohrozené. Podpora a kompenzace by proto mély cilit zejména na nejvice ohrozené skupiny obyvatelstva, {j.
samostatné Zijici seniory/ky nad 65 let a samozivitele/ky. ,V pfipadé viastnikii nemovitosti by opatfeni méla byt zacilena
vice na podporu zavadéni tuspornych opatreni ke sniZzeni spotfeby energie nez na zvySovani disponibilniho prijmu,*
dodava vyzkumnik Univerzity Karlovy Mat&j Opatrny.

Modelovani dopadi, které tvofilo jeden z analytickych podklad(i vyuzitych statni spravou pro pfipravu strategickych
dokumenttl, bylo vytvoFeno v ramci projektu SEEPIA financovaného TA CR. Projekt ziskalo konsorcium 12 instituci ve
vefejné soutéZi Programu prostiedi pro Zivot 4. Jedna se o jeden ze 76 vystupul projektu SEEPIA.

Detaily modelovani dopadd budou pfedstaveny na odborném workshopu, ktery tym Univerzity Karlovy v ramci projektu
SEEPIA usporada na zacatku roku 2026.

Manazerské shrnuti ke stazeni zde .

Cela studie ke staZeni zde .
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Popis pristupu modelovani vyvoje energetického systému a ekonomiky v ramci projektu SEEPIA

Priprava modelovani scénafl a diskuse jejich pfedpokladi probihaly v nékolika vinach v prabéhu let 2022 az 2024.
Klicové pfedpoklady vSech scénarl byly definovany MPO a MZP na zakladé rozsahlé diskuse mezi resorty, se zahrnutim
dalSich stakeholderl (v€. asociaci a svazl) skrze Platformu pro strategie v oblasti energetiky a klimatu.

SEEPIA poskytlo statni spravé analytické podklady v Iété roku 2024 kratce po dokonéeni vlastniho modelovani. Statni
sprava tyto analytické podklady vyuzila pfi tvorbé strategickych dokumentu stejné jako podklady od dalSich vyzkumnych
tymu. Vysledky pfedchozich vin modelovani byly nékolikrat prezentovany odborné vefejnosti, mimo jiné i na vefejném
seminafi v lednu 2024.

Vysledky modelovani jsou prezentovany ve struktufe energetické bilance, ve které se napfiklad liSi kone¢na spotifeba
elektfiny od tuzemské netto spotfeby elektfiny uvadéné Energetickym regulanim urfadem. (Tuzemska netto spotfeba
zahrnuje i spotfebu pfenosové a distribuénich soustav a technologickou vlastni spotfebu elektfiny na vyrobu tepla,
konecna spotfeba v energetické bilanci nikoli.) Vyzaduji to tak metodika a pokyny Evropské komise pro aktualizaci
narodnich planu v oblasti energetiky a klimatu.

V ramci Memoranda o spolupraci se spoleénosti CEPS bylo modelovani provadéné vyzkumnym tymem Univerzity
Karlovy doplnéno o analyzy elektrizaéni soustavy realizované spoleénosti CEPS. V roce 2024 byli zdrojova pfimétenost,
moznosti dovozu elektfiny i vykonova rezerva validovany modelem PLEXOS na zakladé nejaktualnéjSich dostupnych
dat z European Resource Adequacy Assessment (ERAA 2023 Edition, publikovano na jafe 2024).

V&echny modely pouzité konsorciem SEEPIA a spole&nosti CEPS pro pFipravu analytickych podklad(i jsou mezinarodné
standardné vyuzivany pro naplnéni komplexnich analytickych potfeb koncepci v oblasti energetiky a ochrany klimatu.
Model TIMES je vice nez 20 let vyvijen Mezinarodni energetickou agenturou (IEA), model E3ME rozviji pfes 30 let
Cambridge Econometrics, ve spolupraci s nékolika zahrani¢nimi univerzitami (viz https://www.camecon.com/). V obou
pfipadech se jedna se o mezinarodné uznavané modely, které jsou pouzivany fadou dalSich nejen evropskych zemi,
ale i Svétovou bankou, Organizaci spojenych narodt ¢&i Evropskou komisi. Model DASMOD ma obdobou strukturu
jako uznavany model EUROMOD rozvijeny Joint Research Centre Evropské komise, pfitom ma aktualnéjsi data
a behavioralni parametry, které jsou relevantni pro ¢eské prostiedi. Model PLEXOS je uzivany fadou operatort
pfenosovych soustav mnoha zemi a pokryva evropskou sit ENTSO-E

Kazdy model popisuje redukovany obraz reality a ma proto sva omezeni, ale kazdy z nich ma také své prednosti. Pravé
proto byly modely rozvijené v konsorciu SEEPIA navzajem propojeny, aby zachytily rdznou granulitu a technologicky
detail modelovani. Naptiklad model TIMES-CZ optimalizuje cely energeticky systém CR v dlouhém obdobi, podrobné
gasové rozliseni je fe$eno propojenim s modelem PLEXOS s hodinovym rozli§enim. Spoleénost CEPS tak pomoci
modelu PLEXOS validovala zdrojovou pfiméFfenost, moznost dovozu elektfiny, ztraty v sitich i vykonovou rezervu
vysledkd modelu TIMES-CZ stejnou metodikou, jakou pouziva pfi stfednédobém hodnoceni pfiméfenosti zdrojové
kapacity elektroenergetické soustavy CR (MAF).

Makroekonomicky model E3ME modeluje vyvoj emisi, dopady jejich zpoplatnéni na odvétvi, ekonomiku a domacnosti,
vynos z prodeje z emisnich povolenek a jejich alokaci mezi jednotlivé Clenské zemé EU a mezi jednotlivé fondy
(Modernizacni, Inovacni, a Socialni klimaticky fond), z kterych jsou zase tyto vynosy alokovany na podporu technologii
nebo kompenzace, které maji zase dopad na ekonomicky vystup, trh prace, spotfebu domacnosti a vefejné pfijmy.
Model E3ME je také globalni model, tzn. pokryva nejen cely evropsky trh s emisnimi povolenkami, ale také svétovou
ekonomiku, ¢imz umozriuje zachytit efekty v regionalni a globalni perspektivé. Model umozriuje zachytit jak kratkodobé
dynamické zmény, tak konvergenci k dlouhodobému trendu. Dopady emisnich povolenek na ekonomiku i dopady vyuziti
vynosl z prodeje emisnich povolenek jsou endogenni, tzn. vysledkem modelu E3ME.

Charles University has published a study on modeling energy
scenarios and their impact on the economy

Prague, December 29, 2025 — Researchers from Charles University and Cambridge Econometrics analyzed a
number of energy scenarios and their impact on the economy and households, which served as one of the
bases for the preparation of strategic materials for the Czech Republic. In cooperation with CEPS, the security
of electricity supplies was also validated. The complete study is now available on the university's website.

The aim of the modeling was to evaluate the impact of policies on the development of the Czech energy system and
economy until 2050, and the related development of greenhouse gas emissions, energy consumption, and impacts on
households. The study was conducted as part of the SEEPIA project and compared the development of a scenario
without the adoption of the measures contained in the Fit for 55 package and without the ambition to achieve climate
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neutrality with a number of scenarios that aimed to significantly reduce greenhouse gas emissions. This approach
was in line with the European Commission's methodology and guidelines for updating national energy and climate
plans (NECPs) and with the starting points for updating the Czech Republic's State Energy Policy and related strategic
documents approved by the government in April 2023.

The key assumptions for all scenarios were defined by the state administration, which discussed them with stakeholders.
These scenarios were modeled between 2022 and 2024. "Analytical background materials for discussions on the
NEP and State Energy Policy proposals were prepared using four internationally recognized models. Analyses of the
development of the entire energy system using the comprehensive TIMES model were supplemented by analyses of
the electricity system carried out by CEPS. Based on the most up-to-date data available at the time, CEPS validated the
adequacy of sources, the possibilities for electricity imports, and the power reserve. Network losses are included in both
of these energy models. Modeling of economic impacts includes both the positive effects of using revenues from the
sale of emission allowances to support investments and the negative impacts associated with carbon pricing through
the EU ETS system. This was the first time that such a robust modeling environment was used to create analytical data
for the NKEP or SEK," said Milan S&asny, a researcher at Charles University.

In 2024, the government chose three scenarios for a detailed impact assessment. The results of these scenarios show
that the EU's target of reducing greenhouse gas emissions by 2030 (a 55% reduction compared to 1990) is safely
achieved in all scenarios. Under the given assumptions, most coal sources are uncompetitive and therefore decline
without support. "Meeting the EU's energy saving and renewable energy targets will require a significant acceleration,
especially in the next ten years. A necessary condition is the removal of barriers and faster construction of new sources,"
explains Lukas Recka, a researcher at Charles University.

Emissions trading alone, without additional measures, will not be enough to achieve climate neutrality by 2050. Especially
in sectors that are difficult to decarbonize, it must be supplemented by other policies that take into account the
competitiveness of the Czech economy.

Macroeconomic modeling confirms the potential positive impact of decarbonization on the economy compared to a
scenario without the introduction of the Fit for 55 package of measures. It is crucial that economic actors make effective
use of the innovative potential of public support from the European Union.

An important topic in the preparation of climate and energy policies was the social impact of the transformation. Modeling
has shown that climate policies do not in themselves increase energy poverty across the board, but they can exacerbate
it in households that are already at risk. Support and compensation should therefore be targeted primarily at the most
vulnerable groups of the population, i.e., seniors over 65 living alone and single parents. "In the case of property
owners, measures should be aimed more at supporting the introduction of energy-saving measures to reduce energy
consumption than at increasing disposable income," adds Maté&j Opatrny, a researcher at Charles University.

The impact modeling, which formed one of the analytical bases used by the state administration to prepare strategic
documents, was created as part of the SEEPIA project funded by TA CR. The project was awarded to a consortium of 12
institutions in a public competition under the Environment for Life 4 Program. It is one of 76 outputs of the SEEPIA project.
Details of the impact modeling will be presented at a professional workshop to be organized by the Charles University
team as part of the SEEPIA project in early 2026.
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Description of the approach to modeling the development of the energy system and economy within the SEEPIA
project

The preparation of scenario modeling and discussion of their assumptions took place in several waves between 2022
and 2024. The key assumptions of all scenarios were defined by the Ministry of Industry and Trade and the Ministry
of the Environment on the basis of extensive discussions between ministries, including other stakeholders (including
associations and unions) through the Platform for Energy and Climate Strategy.

SEEPIA provided the government with analytical data in the summer of 2024, shortly after completing its own modeling.
The government used this analytical data in the creation of strategic documents, as well as data from other research
teams. The results of previous modeling waves were presented to the professional public several times, including at a
public seminar in January 2024.

The modeling results are presented in the structure of the energy balance, in which, for example, final electricity
consumption differs from the domestic net electricity consumption reported by the Energy Regulatory Office. (Domestic
net consumption also includes the consumption of transmission and distribution systems and technological own
consumption of electricity for heat production, while final consumption in the energy balance does not.) This is required
by the European Commission's methodology and guidelines for updating national energy and climate plans.

As part of the Memorandum of Cooperation with CEPS, the modeling carried out by the Charles University research team
was supplemented by analyses of the electricity system carried out by CEPS. In 2024, resource adequacy, electricity
import options, and power reserves were validated by the PLEXOS model based on the latest available data from the
European Resource Adequacy Assessment (ERAA 2023 Edition, published in spring 2024).

All models used by the SEEPIA consortium and CEPS to prepare analytical data are internationally standardised for
use in meeting the complex analytical needs of concepts in the field of energy and climate protection. The TIMES
model has been developed by the International Energy Agency (IEA) for more than 20 years, and the E3ME model has
been developed by Cambridge Econometrics for over 30 years, in collaboration with several foreign universities (see
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https://www.camecon.com/). In both cases, these are internationally recognized models that are used by a number of
other countries, not only in Europe, but also by the World Bank, the United Nations, and the European Commission.
The DASMOD model has a similar structure to the recognized EUROMOD model developed by the European
Commission's Joint Research Centre, but has more up-to-date data and behavioral parameters that are relevant to the
Czech environment. The PLEXOS model is used by a number of transmission system operators in many countries
and covers the European ENTSO-E network.

Each model describes a reduced image of reality and therefore has its limitations, but each also has its advantages.
That is why the models developed in the SEEPIA consortium were interconnected to capture different granularity and
technological detail of modeling. For example, the TIMES-CZ model optimizes the entire energy system of the Czech
Republic in the long term, with detailed time resolution addressed by interconnection with the PLEXOS model with hourly
resolution. Using the PLEXOS model, CEPS validated the adequacy of sources, the possibility of importing electricity,
network losses, and the power reserve of the TIMES-CZ model results using the same methodology it uses in its medium-
term assessment of the adequacy of the Czech Republic's electricity system capacity (MAF).

The E3ME macroeconomic model simulates emissions trends, the impact of emissions pricing on industries, the
economy, and households, revenues from the sale of emission allowances, and their allocation among individual EU
member states and among individual funds (Modernization, Innovation, and Social Climate Fund), from which these
revenues are in turn allocated to support technologies or compensation, which in turn have an impact on economic
output, the labor market, household consumption, and public revenues. The E3ME model is also a global model, i.e., it
covers not only the entire European emissions allowance market, but also the global economy, thus allowing effects to be
captured from a regional and global perspective. The model allows both short-term dynamic changes and convergence
towards a long-term trend to be captured. The impacts of emission allowances on the economy and the impacts of the
use of revenues from the sale of emission allowances are endogenous, i.e., they are the result of the E3ME model.
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