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Introduction

Energy price shocks constitute a salient and recurrent macroeconomic disturbance with direct
welfare implications for households, particularly given the essential and inelastic nature of energy
consumption. This impact is inherently uneven, interacting with income, housing characteristics and
technology choices. Evaluating these shocks in conjunction with policy responses is therefore neces-
sary to both identify the extent of the shock, transmission and the effectiveness and efficiency of
mitigation measures. Such analysis informs the design of policy frameworks that balance equity, fis-
cal sustainability and energy transition objectives.

In 2022, energy prices in Poland surged in the wake of Russia’s invasion of Ukraine. Prior to the
war, Poland relied heavily on energy imports from Russia, which accounted for 35% of its total energy
demand, including 45.5% of natural gas, 76.3% of oil, and 13.4% of coal (Gradzewicz et al., 2024).
This dependence exceeded the European Union 27 countries (EU27) average for all fuels except coal.!
While domestic coal production largely serves the energy sector, many households use imported
high-quality Russian coal for heating purposes (Gradzewicz et al., 2024); the rapid withdrawal of this
heating fuel from the Polish market resulted in a rapid increase in prices in the winter of 2022,
impacting household purchasing power.

Solid fuels, primarily hard coal, remain a key heating source for the majority of Polish households
living in single-family buildings. An estimated four million homes still used outdated, low-efficiency
boilers in 2020, an anomaly in the European context and a major contributor to ambient air pollution,
notably fine particulate matter that contributes to respiratory illness (World Bank, 2020). Even
households connected to district heating are indirectly dependent on coal, which accounted for 69%
of heat generation by network providers in 2020 (URE, 2022a). The household energy mix consti-
tutes an important driver of Poland’s aggregate environmental outcomes, linking residential heating
practices to national pollution and carbon-intensity measures.

Poland faces persistent air quality challenges as a result of residential heating using solid fuel
boilers. In 2017, it had the EU’s highest annual concentrations of benzo(a)pyrene and ranked fourth
for PM2.5 pollution (Polish Economic Institute, 2019). In 2022, Poland’s carbon intensity of primary
energy consumption (2.89 t CO,/toe)? was the third highest globally, trailing only Kazakhstan and
South Africa, and significantly exceeding levels in countries like the UK (2.1) and France (1.36)
(Forum Energii, 2024). It also recorded the highest GHG emission intensity of electricity generation
in the EU (666 kg CO,/MWh) (Forum Energii, 2024).

To address these issues, Poland launched several large-scale policy initiatives that promote solid
fuel boiler replacement while strengthening energy efficiency. The Clean Air Program, introduced in
2018, aimed to support 3 million households with heat source replacements and thermal modernisa-
tion3. Under the assumption that Poland replaces 2.7 million outdated heating sources by 2030,
including through investments financed by the Clean Air Priority Program, Poland has the potential
to reach the revised EU PM2.5 standards in the 2024 revision of the EU Ambient Air Quality Directive
by 2030 (10 pg/m? annually) (Directive, 2024). This is predicted to increase the number of residents
living in areas meeting the revised ambient air quality standards from 2 million to 30 million, prevent
over 21,000 premature deaths annually, and substantially reduce coal and biomass use.

These efforts are aligned with Poland’s revised National Energy and Climate Plan (NECP), pub-
lished in December 2025. In both the “with existing measures” (WEM) and the more ambitious “with
additional measures” (WAM) scenarios, the plan confirms that, by 2040, all household heat demand
will be met by either district heating networks or by zero/low-emission individual sources. For 2030,
the NECP targets at least a 51% share of renewables in electricity, 32% in heating, and 17% in trans-
port, increasing the ambitions over the early strategy (Ministry of Climate and Environment Republic
of Poland, 2021). The NECP also maintains Poland’s commitment to phase out the use of coal for

1 Energy import dependency in the EU27 in 2021 was 55%. For solid fossil fuels it was 37% (ca. 58% for hard
coal), for oil and petroleum products it was 92%, and for natural gas it was 84% (Eurostat, 2025, 2026).
Among the EU27 energy imports in 2021, Russia accounted for 46% of coal imports, 27% of oil imports, and
45% of natural gas imports (European Commission, 2022).

2 The carbon intensity metric reflects average CO, emissions per unit of energy consumed, regardless of its
use (heating, transport, or electricity).

3 The final target of the Clean Air Priority Program was revised to 2.5 million households in 2025.
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household heating by 2030 in urban areas and 2040 in rural areas, complemented by building effi-
ciency upgrades and the widespread roll-out of electric heating and heat pumps (Ministry of Climate
and Environment Republic of Poland, 2021).

Recent data show signs of progress. In 2023, hard coal consumption dropped to 57 million tonnes
(down 12% from 2022 and 23% from 2013) (Forum Energii, 2024). Gross GHG emissions declined
5.5% year-on-year to 364 million tonnes CO,eq, and 23.4% compared to 1990 levels (Forum Energii,
2024). Electricity and heat generation remained the largest sources (34%), followed by household
fuel combustion (8%). Over the past decade, emissions from the power sector and households fell by
19% and 24%, respectively, while transport emissions rose by 55% (Forum Energii, 2024).

Despite this progress, fossil fuel reliance remains high, leaving households particularly exposed
to energy price shocks. Following Gradzewicz et al. (2024), the energy price shock is defined as the
increase in monthly average prices in 2022 compared to the pre-pandemic period 2015-2019. In
Europe, the price of natural gas traded on the TTF platform increased by 590%, while in the United
States, the Henry Hub benchmark rose by 100%. Coal prices in Europe (measured on the ARA mar-
ket) climbed by 307%, and in South Africa (Richards Bay) by 265%. Meanwhile, the global average
price of crude oil rose by 71% (Gradzewicz et al., 2024). As estimated by Gradzewicz et al. (2024)
rising energy prices had strong pro-inflationary effect, with resulting increase of the consumer prices
by 10.3%.

In response, the Polish government implemented several support measures, beginning with the
Protective Benefit for low-income households,* and two subsequent “anti-inflation shields” (esti-
mated costs: 4 billion PLN and 15-20 billion PLN) that included Value Added Tax (VAT) and excise tax
reductions (Ustawa, 2021; Ustawa, 2022a; Ustawa, 2022c). Additional support came through the Coal
Plus program, offering a one-off 3,000 PLN transfer to coal users, later expanded into a broader
Energy Benefit (Ustawa, 2022b; Ustawa, 2022d; Ustawa, 2022e).

Energy price shocks have unequal effects. Lower-income households are hit hardest, as they
spend a larger share of their income on energy,> have limited savings, and are less able to smooth
consumption or benefit from capital income (Bobasu et al., 2024). Globally, Guan et al. (2023) estimate
that rising energy prices may push 78-141 million people into extreme poverty.

This study investigates the distributional effects of the 2022 energy price shock and the corre-
sponding policy responses in Poland. Using microdata that integrates information on household
income, consumption, and energy use, three distinct scenarios are simulated: (1) a baseline reflecting
household conditions in 2021, (2) a price shock scenario incorporating energy cost increases, and (3)
a policy response scenario that layers the implemented support measures onto the shock. The analy-
sis adopts a microsimulation approach and evaluates impacts across income quintiles to assess the
heterogeneity of effects. Specifically, the study addresses the following questions: Which households
experienced the largest losses due to rising energy prices? Who benefited the most from public sup-
port measures? To what extent did these measures compensate for the incurred losses? And finally,
what was the overall impact on income inequality? The study hypothesises that the energy price
increases disproportionately burdened lower-income households, while the extensive support meas-
ures largely mitigated the adverse effects of the shock.

The article is structured as follows: the next section discusses the data sources used in the analy-
sis. The “Research methods” section presents the approach for modelling the scenarios incorporating
energy price increases and policy responses. This is followed by the “Results” section. The last section
concludes.

4 The Protective Benefit was a means-tested transfer, with higher payments for coal-heated dwellings. All
policy instruments are described in detail in the Research Methods section (policy response scenario 3).

5 Evidence from the analytical sample confirms this pattern. Energy expenditures account for about 8.8% of
disposable income in the lowest quintile and 1.6% in the highest quintile. Values are calculated per equival-
ized adult using the OECD-modified equivalence scale. Table 5 provides additional descriptive information
by quintile.
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Data

Empirical analysis draws on the 2021 Polish Household Budget Survey (PHBS, pol. Badanie
Budzetéw Gospodarstw Domowych), conducted by Statistics Poland, and its supplementary ener-
gy-use survey (EGD, pol. Zuzycie Energii w Gospodarstwach Domowych). The PHBS is a nationally
representative survey comprising over 30,000 households, collecting detailed information on house-
hold structure, income, and consumption expenditures. The EGD module supplies key data on heat-
ing technologies, energy sources, and energy spending, enabling analysis of energy poverty, environ-
mental impacts, and the policy relevance of household energy costs. In 2021, approximately 12% of
PHBS participants, specifically 3,825 households, also completed the EGD module, forming the core
analytical sample for this study. The analysis uses weights from the EGD module, constructed on the
basis of the 2021 Polish National Census. Thus, the core sample shall reflect the structure of 12.5
million Polish households in 2021.

The inclusion of the EGD data is critical to the research design. The EGD questionnaire asks
respondents to specify their primary, secondary, and rarely used heating systems, alongside detailed
data on annual energy consumption and expenditure. For example, the data reveal that district heat-
ing is the most commonly reported primary heating source, used by approximately half of house-
holds. 30% of households use solid fuels as their primary source. Specifically, 17.1% use coal, and
13.2% use wood or other biomass. Almost 14% of households use natural gas as their primary heat-
ing source. Electricity is used by 2.7% of households for heating purposes. Liquid petroleum gas
(LPG) and fuel oil are used by a small minority, 0.7% and 0.3%, respectively.

Overall, the joint use of the PHBS and EGD datasets allows for a robust microsimulation analysis
of energy expenditure and policy incidence. The high-resolution energy-use data is essential for accu-
rately modelling household exposure to energy price changes and for assessing the targeting and
effectiveness of compensatory policy interventions introduced in response to the 2022 energy price
shock.

Research method

Three distinct scenarios are analysed to assess the distributional consequences of the energy
price shock and the government’s response: (1) a baseline scenario, reflecting household conditions
in 2021; (2) a price shock scenario, which simulates cumulative energy cost increases; and (3) a policy
response scenario, which adds the effects of the implemented support measures to the energy shock.

In the baseline scenario 1, the socio-economic conditions of households prior to the shock are
assessed, based on the information reported by 3,775 households in the core sample. This includes
their disposable income, overall expenditures, dwelling type (single-family vs multi-family build-
ings), primary and secondary heating sources, and monthly energy expenditures. Information on
energy spending comes from the EGD module and is reported annually; it is converted to monthly
values by dividing by 12. All other expenditures are taken from the main PHBS dataset, which pro-
vides monthly consumption by COICOP 6-digit categories. For distributional analysis, households are
grouped into income quintiles, defined using disposable income per equivalent adult based on the
OECD-modified equivalence scale (OECD, 2013).

The price shock scenario is based on sector-specific price changes estimated by Gradzewicz et al.
(2024) with a dual Leontief price model. This model, grounded in the framework presented by Miller
& Blair (2009), leverages Poland’s input-output tables to capture the propagation of energy price
increases across the entire production structure. The authors introduce exogenous shocks to the
prices of three energy carriers - natural gas, coal, and oil - using average 2022 market prices relative
to the pre-pandemic period (2015-2019). Importantly, the authors differentiated the exogenous
changes in prices of imported gas, coal, and oil, depending on their origins (Russia, the EU, the rest of
the world).

These shocks were then imposed on the input-output system to quantify both the direct and
indirect effects on consumer prices. The direct (first-round) effect of the energy shocks alone was an
estimated 4.1% increase in the households’ consumption deflator. When full propagation through the
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economy is taken into account - capturing the pass-through of higher energy costs to other sectors
- the estimated total price effect rose to 10.3% (Gradzewicz et al., 2024).

Leontief price model is also consistent with the literature on tax-benefit incidence analysis. Itis a
standard component in the Commitment to Equity (CEQ) framework (Lustig, 2016, 2022), which
provides the basis for the modelling of policy measures in this study (described in detail later in this
section). Within this approach, economy-wide cost shocks, such as energy price increases or indirect
taxes, are transmitted through production linkages and subsequently assigned to households accord-
ing to their consumption baskets. The same mechanism is commonly applied to evaluate indirect
taxes embedded in consumer prices, like excise taxes or VAT exemptions (e.g., Goraus & Inchauste,
2016; Warwick et al., 2022).

Leontief framework assumes no substitution in production (i.e., no flexibility in input mix), no
demand adjustments, and constant markups, but despite these limitations, it offers a transparent tool
for assessing the energy price shocks on consumer prices.® The specific sectoral price changes for the
model were directly adopted from Gradzewicz et al. (2024) and are reported in Table 1.

Table 1. Changes in prices in simulations from the dual Leontief model in response to the shock in coal,
gas, and oil prices

Shock type —

Sector L Coal Gas Oil
Agriculture 0.3 2.3 08
Biomass 0.2 1.5 0.6
Coal HH 130.2 1.5 0.2
Coal production 28 49 0.6
Food industry 0.2 33 0.5
Other industry 0.2 22 0.4
Qil processing 0.8 1.3 15.3
Electricity 5 8.6 0.4
Electricity RE 0 0 0

Gas 0.1 271 0.4
Heating 4.1 12.2 0.5
Heating RE 0 0 0

Construction 0.3 3 0.9
Transportation 0.2 44 26
Market services 0.1 1.5 0.2
Non-market services 0.2 34 0.3
Total price change 1.8 6.6 1.8

Source: Gradzewicz et al. (2024).

The price changes estimated by Gradzewicz et al. (2024) should not be interpreted as direct
changes in CPI or HICP, as they are based on NACE production categories, while CPI and HICP rely on
the COICOP classification of household consumption. Despite these limitations, the estimates repre-
sent the most robust available sectoral price changes for application in the price shock scenario.
To implement them at the household level, the COICOP 2018-CPA 2.1 correspondence developed by
Statistics Austria (2022) is employed, as the CPA 2.1 structure is directly linked to NACE. Such a pro-
cedure enables mapping sectoral shocks onto the consumption categories reported in the PHBS.

6  Forafull description of the modelling assumptions, data sources, and technical details, the reader is referred
to the original study, namely Gradzewicz et al. (2024).
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Importantly, and in line with the needs of the research, the shocks reported by Gradzewicz et al.
(2024) reflect cumulative, not annual, changes in prices, resulting from the energy price shock. They
should therefore be seen as upper-bound estimates of the energy price shock’s impact on household
prices that would materialise fully once the shock propagates through the economy, and would affect
households until the external reasons for the shock vanish.

In a policy response scenario 3, the effects of the Polish government’s policy responses on house-
holds are simulated, assessing both the individual impact of specific instruments and the combined
effect of the comprehensive support package implemented during the first year following the Russian
invasion of Ukraine.

The government’s initial response was the introduction of the first Anti-Inflation Shield, with an
estimated cost of approximately 4 billion PLN. This package included a reduction in excise duties on
motor fuels and electricity (including full exemption from excise tax on electricity for households),
exclusion of motor fuel sales from retail tax, a VAT reduction on natural gas from 23% to 8%, electric-
ity from 23% to 5%, and district heating from 23% to 8% (Ustawa, 2021). Alongside these tax cuts,
the government introduced the Protective Benefit (pol. dodatek ostonowy), a direct, income-targeted
transfer program with higher amounts allocated to households using coal as their main heating
source (Ustawa, 2022c).

The VAT and excise reductions were subsequently extended through the introduction of the sec-
ond Anti-Inflation Shield. Initially announced for the period from 1 February to 31 July 2022, it was
later prolonged until the end of 2022. This second package maintained the reduced VAT on electricity,
and further lowered VAT on district heating and motor fuels. It also temporarily eliminated VAT on
natural gas, basic food products, and agricultural products (Ustawa, 2022a). Table 2 summarises
major tax-related measures introduced within anti-inflation shields that are covered in the model
under indirect support, while Table 3 provides details on the Protective Benefit.

Indirect support measures

Item VAT rate Excise
Electricity 23% — 5% 5PLN/MWh — full exemption for households
District heating 23% — 5% excise does not apply
Gas, natural 23% - 0% excise does not apply
Gas, LPG 23% — 8% . . ‘
reduction to EU minimum (not covered in the model)
Motor fuels 23% — 8%
Basic Food Items 5% — 0% excise does not apply

Source: authors’ work based on Ustawa (2021) and Ustawa (2022a).

Protective Benefit

Income eligibility threshold Value of the protective benefit

Size of household (penny for penny rule applies), Households using coal for
monthly, per capita All households heating

1 2100 PLN 400 PLN 500 PLN

2-3 600 PLN 750 PLN

4-5 1500 PLN 850 PLN 1062.50 PLN

6 and more 1150 PLN 1437.50 PLN

Source: authors’ work based on Ustawa (2022c).

As the winter season approached in late 2022, the government introduced additional direct sup-
portaimed at offsetting heating costs. The first of these measures was the “Coal Plus” program, which,
following revisions to its original design, offered a one-time, non-means-tested transfer of 3000 PLN
to households using coal for heating (Ustawa, 2022d). The program was criticised for its limited
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scope, favouring coal users while excluding those who had previously invested in cleaner energy
solutions. In response, the program was expanded to include households using biomass, fuel oil,
wood, and LPG, each receiving equal or smaller, but still significant support (Ustawa, 2022b).
In December 2022, the government introduced a benefit for households using electricity as a primary
heating source. This measure provided differentiated support, 1500 PLN or 1000 PLN, depending on
consumption levels (Ustawa, 2022e). The entire suite of these direct heating-related transfers is
referred to as the Energy Benefit. Table 4 outlines the structure of this support.

Energy Benefit
The main energy source used for heating  Other conditions Value of benefit
Coal 3000 PLN
Biomass (other than wood) 3000 PLN
Fuel oil None 2000 PLN
Wood 1000 PLN
LPG 500 PLN
Usage < 5 MWh annually, no own RE micro-installation 1000 PLN
Electricity
Usage > 5 MWh annually, no own RE micro-installation 1500 PLN

Source: authors work based on Ustawa (2022b), Ustawa (2022d) and Ustawa (2022e).

In addition to these targeted interventions, Polish households were indirectly protected by regu-
lated pricing mechanisms for key utilities such as natural gas, electricity, and district heating, which
were implemented via an amendment to the energy law in December 2021 (URE, 2021a). While
these were not formally part of the Anti-Inflation Shields, they served as important buffers against
price volatility. For modelling, household gas prices are adjusted based on the tariff regulation in
force. This adjustment is crucial, as the price increase for natural gas in Scenario 2, based on Gradze-
wicz et al. (2024), reaches 271%. While businesses were indeed often exposed to much higher gas
price increases, household tariffs approved by the Energy Regulatory Office in December 2021 antic-
ipated net gas price increases of around 54% (URE, 2021b), and gross price increases were further
mitigated by VAT reductions and other shield measures. Therefore, in Scenario 3, the household net
gas price increase is first limited to 54% before applying additional support instruments.

For electricity and district heating, observed price increases in 2022 were broadly aligned with
the estimates from Gradzewicz et al. (2024), so no additional adjustments are made in the model. The
same holds for the retail price of coal, which rose from 996.60 PLN per ton in 2021 to 2329.03 PLN in
2022, a 134% increase, consistent with the Scenario 2 assumptions (Statistics Poland, 2025b).

Although the model focuses on the 2022 policy instruments, it is important to note that several
measures were later extended or reintroduced. The Protective Benefit was reinstated for the first half
of 2024, thus with values halved (adjusted for inflation). In the second half of 2024, it was replaced
by the Energy Voucher (pol. bon energetyczny), featuring slightly increased income thresholds (from
1500 to 1700 PLN for multi-person households and from 2100 to 2500 PLN for single-person house-
holds). Importantly, the voucher offers double the benefit for households relying on electricity for
heating - whereas previously coal users had received the higher amount (Ustawa, 2024). Meanwhile,
most components of the Anti-Inflation Shields were phased out in 2023, except for the 0% VAT on
basic food items, which remained in effect until 31 March 2024 (Spurgiasz, 2025).

Finally, it is worth emphasising that Polish households were significantly shielded from energy
price surges in 2023 via price caps regulations (URE, 2022b). This is confirmed by the consumer
price index for energy carriers, which rose by only 17.5% compared to 2022 - substantially lower
than the 32.5% increase observed in 2022, and far above the more typical inflation rates of 7.1%
(2021),4.9% (2020), and below 2% in the 2015-2019 period (Statistics Poland, 2025a). Hence, while
the analysis focuses on the year 2022, it can be concluded that in 2023 households continued to be
shielded against the energy price shock.
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The modelling of policy measures follows the CEQ framework (Lustig, 2016, 2022), building in
particular on its earlier application to Poland (Goraus & Inchauste, 2016). To simulate direct trans-
fers, benefits are assigned to households based on detailed information on their composition, income,
and use of energy sources. For VAT modelling, before and after the rate reductions, expenditure data
from PHBS 2021 are used, with spending classified according to COICOP codes. Since VAT rates in
Poland were set according to the Polish Classification of Products and Services (PKWiU) and later
following the Combined Nomenclature (CN), which aligns with the EU’s Classification of Products by
Activity (CPA) and the NACE activity classification, the analysis again applies the COICOP - CPA 2.1
correspondence developed by Statistics Austria (2022) to link tax rates to household spending. After
modelling the VAT reductions for electricity and other items, the electricity excise tax exemption
introduced for individual households is likewise incorporated.

For the assessment of the redistributive effects, income quintiles are constructed using popula-
tion weights from the EGD and the original PHBS variable for disposable income. Income, expendi-
tures, or benefits are calculated per equivalized adult usingthe OECD modified scale.

Results of the research

The simulation of three scenarios - baseline, price shock, and policy response - allows for assess-
ing the initial situation of households by heating type, quantifying the impact of energy price
increases, and evaluating the effectiveness of policy interventions.

Poorer households are more likely to rely on coal for heating, while wealthier households more
frequently use district heating. Energy expenditures represent a larger share of income for lower-in-
come groups, making them especially vulnerable to energy price increases.” During the shock, coal
prices rose by 130%, and gas prices surged by 271% (Table 1), while district heating prices remained
relatively stable. Consequently, the largest financial burdens were borne by the poorest households,
especially those using coal or gas for heating.

The magnitude of this burden is visible in monthly household budgets. Among first-quintile
households using district heating, total monthly expenditures increased by 126 PLN per equivalized
adult (approximately 11% of disposable income), with 51 PLN attributable to energy price increases.
In contrast, first-quintile households using coal experienced a rise of 282 PLN (20% of disposable
income), with 150 PLN due to energy costs. The relative burden was substantially smaller for high-
er-income households. Among fifth-quintile households using district heating, total monthly expendi-
tures increased by 167 PLN per equivalized adult (about 3% of disposable income), of which 39 PLN
was energy-related. Even among fifth-quintile coal users, the increase amounted to 386 PLN but rep-
resented only around 6% of disposable income (257 PLN energy-related), while households using
other heating systems experienced an increase of 340 PLN (about 5% of disposable income). Thus,
although the absolute increases in expenditures were often comparable or even larger in richer
households, the price shock imposed a far greater relative burden on lower-income households
(Table 5). This pattern is consistent with international evidence. For example, Ari et al. (2022) esti-
mate that the surge in fossil-fuel prices increased the cost of living for European households by about
7% of consumption on average and, importantly, had predominantly regressive effects across coun-
tries.

The protective benefit was well-targeted toward lower-income households but limited in scale,
amounting to approximately 3% of disposable income for the poorest quintile. In contrast, the energy
benefit provided significant support to low-income coal users, reaching about 12% of their dispos-
able income. Regulated gas prices limited household gas price increases to 54%, compared to the
271% predicted by the external shock, resulting in a substantial indirect benefit comparable in size
to the direct energy subsidy. However, while the subsidy was a direct transfer, the gas price “benefit”
is model-derived and based on counterfactual assumptions, making the two only partially compa-
rable.

7 In the analytical sample, the share of energy expenditures in disposable income equals 8.8%, 4.9%, 3.7%,
2.7%, and 1.6% across income quintiles (from lowest to highest). Values are calculated per equivalized adult
using the OECD-modified equivalence scale; Table 5 reports broader descriptive statistics by quintile.
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VAT reductions and the electricity excise tax exemption generated similar monetary gains across
quintiles. As a result, they had a relatively larger effect on poorer households, contributing to a mod-
est equalising impact®.

Overall, the policy response protected most households from the adverse effects of the energy
price shock. However, households using district heating were relatively less shielded. In terms of
inequality, the price shock would have increased income inequality modestly, by about 1 percentage
point in the Gini index, if increased expenditures were treated as a reduction in disposable income.
This effect was largely offset after accounting for the full set of policy measures.

Table 5. Model results

Baseline scenario Price increase scenario

Income Heating type Disposable  Expenditures  Expenditures Increase of expenditures Increase of expenditures
quintile (% of all households) income (total) (energy) (total) (energy)
PLN PLN PLN PLN % income PLN % income
District heating (9%) 1198 1900 73 126 1% 51 4%
1 Other (6%) 1149 1906 106 230 20% 150 13%
Coal (5%) 1374 1639 186 282 21% 213 16%
District heating (10%) 2351 1859 91 135 6% 63 3%
2 Other (6%) 2331 1864 108 221 9% 141 6%
Coal (4%) 2329 1770 176 286 12% 210 9%
District heating (10%) 2948 1950 81 139 5% 59 2%
3 Other (6%) 2989 1940 m 250 8% 164 6%
Coal (3%) 2971 1944 191 317 11% 230 8%
District heating (12%) 3686 2204 80 144 4% 54 1%
4 Other (5%) 3703 2371 109 296 8% 191 5%
Coal (3%) 3724 2191 176 313 8% 215 6%
District heating (11%) 5979 3208 72 167 3% 39 1%
5 Other (7%) 6660 3210 115 340 5% 204 3%
Coal (2%) 5985 3075 208 386 6% 257 4%
Policy response scenario
:]nu(;ﬁ;?lz Heating type Energy subsidy Protective subsidy Gas price regulation
PLN % income PLN % income PLN % income
District heating 32 2.6% 33 2.8%
1 Other 55 4.8% 31 2.7% 110 9.5%
Coal 166 12.1% 38 2.8% 10 0.7%
District heating 14 0.6% 40 1.7%
2 Other 58 2.5% 21 0.9% 97 4.2%
Coal 146 6.3% 30 1.3% 17 0.7%

8  This result stands in contrast to multiple international examples that show that broad-based energy price
subsidies and tax reductions tend to be regressive because higher-income households consume more
energy in absolute terms; as a result, they capture a larger share of fiscal support (World Bank, 2010; World
Bank, 2014). The distributional impact of such measures depends critically on the underlying distribution
of energy use across income groups, dwelling types and heating technologies. In contexts where poorer
households consume less energy or rely on different fuels, universal subsidies may provide limited relief
relative to targeted income support (World Bank, 2022). This underscores the need to conduct analysis of
consumption patterns to align energy affordability measures with the consumption profile of vulnerable
groups.
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Income
quintile

District heating
Other

Coal

District heating
Other

Coal

District heating
Other

Coal

Heating type

District heating
Other

Coal

District heating
Other

Coal

District heating
Other

Coal

District heating
Other

Coal

District heating
Other

Coal

46 1.6%
146 4.9%
39 1.1%
139 3.7%
39 0.6%
148 2.5%
VAT reductions
PLN % income
28 2.3%
51 4.5%
38 2.17%
28 1.2%
52 2.2%
39 1.7%
29 1.0%
54 1.8%
39 1.3%
29 0.8%
58 1.6%
43 1.2%
31 0.5%
) 1.0%
45 0.8%

10
15

A~ N O oo o

PLN

Lo W W N oo O o wu o

—_
—_

9
17
16
15

0.2%
0.3%
0.5%
0.1%
0.2%
0.2%
0.0%
0.0%
0.1%

Policy respose scenario c.d.

Electricity excise exemption

% income

0.8%
0.8%
0.5%
0.4%
0.4%
0.3%
0.3%
0.3%
0.3%
0.3%
0.3%
0.3%
0.3%
0.2%
0.2%

39
121
16
35
145
17
23
157
18

PLN

102
256
258
92
235
239
84
240
224
78
261
216
71

279
231

10

1.3%
4.0%
0.5%
0.9%
3.9%
0.4%
0.4%
2.4%
0.3%

Total support

% price

% income increase

coverage
9% 81%
22% 111%
19% 91%
4% 68%
10% 107%
10% 84%
3% 60%
8% 96%
8% 1%
2% 54%
7% 88%
6% 69%
1% 42%
4% 82%
4% 60%

Notes: Income quintiles were created using population weights from EGD, and the original PHBS variable for disposable income. Both
income and all other variables are presented per equivalized adult using the OECD modified scale. Expenditures do not include taxes,
capital and financial expenses, or spending related to running own farm.

Source: authors’ work based on merged Statistics Poland (2021, 2023).

Conclusions

This study assessed the distributional consequences of the 2022 energy price shock in Poland
and the effectiveness of the government’s policy response. Lower-income households, particularly
those not connected to district heating, would be disproportionately affected. For the most exposed
households, the increase in expenditures attributable to the energy price shock accounted for as
much as 20% of disposable income. The policy measures, including energy subsidies, gas price regu-
lation, and tax relief, largely offset these effects and prevented an increase in inequality. However, this
protection came at a high fiscal cost. The findings suggest that better targeting systems for reaching
the energy poor and those at risk of poverty in a reactive manner, including through relying on inte-
grated administrative data and advancing social registries, could enhance the effectiveness and effi-
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ciency of future interventions by focusing support on the most vulnerable households while limiting
budgetary pressure.
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£ AGODZENIE WZROSTOW CEN ENERGII W POLSCE:
EWALUACJA POLITYK

STRESZCZENIE: W artykule oceniono wptyw szoku cenowego na rynku energii z 2022 roku na gospodarstwa domowe
w Polsce oraz skuteczno$¢ odpowiedzi polityki publicznej. Wykorzystujgc mikrodane z Badania Budzetéw Gospodarstw
Domowych oraz modutu energetycznego, symulujemy scenariusz szoku cenowego oparty na zewnetrznym wzroscie
kosztéw, a nastepnie scenariusz odpowiedzi polityki obejmujgcy subsydia energetyczne, wsparcie dochodowe uzalez-
nione od dochodu, ceny requlowane oraz obnizki podatkéw. Wyniki pokazuja, ze najbardziej dotkniete wzrostem cen byty
gospodarstwa ubozsze, szczegdlnie korzystajace z wegla, dla ktérych wydatki na energie wzrosty nawet do 20% dochodu
rozporzadzalnego. Ukierunkowane transfery oraz regulacja cen gazu znaczaco ograniczyty obcigzenie, a ulgi podatkowe
miaty umiarkowany efekt réwnowazgcy. Catosciowy pakiet polityczny zrekompensowat wzrost nieréwnosci wywotany
szokiem.

StOWA KLUCZOWE: szok cen energii, efekty dystrybucyjne, instrumenty polityki, Polska
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