
www.rozpoctovarada.sk

The impact of unexpected inflationary shock in 2022 and 
2023 on the welfare of families: The case of Slovakia

Jana Valachyová and Matúš Senaj
in cooperation with Siebertová Z., Putzová A., Švarda N.

2nd Banca d’Italia Workshop on Microsimulation Modelling

www.rrz.sk/en/

Rome, June 16th, 2023

Note del presentatore
Note di presentazione
To thank for the invitation to the workshopHappy to present the results of our paper about the impact of inflationary shock on Slovak familiesCommon work with my colleague M.S. who is also present here Thanks goes also to other colleagues from the microsimulation unit in our institution as in the analysis we use the modelling tools that we developed together

https://www.rrz.sk/en/


2

Introduction

• Council for Budget Responsibility (CBR) is an independent authority for 
monitoring and evaluation of Slovak public finance, established in 2012

• One of CBR’s tasks is the assessment of legislative proposals
• Modelling tools were developed for the assessment of distributive effects and are 

used to quantify the impacts
• For this analysis we use the static part of our modelling tool

• SIMTASK - a microsimulation model of tax & transfer system
• indirect tax tool

• In 2022 we assessed the anti-inflationary measures adopted by the government
• In this paper we took the challenge to incorporate the effect of inflation into our 

modelling approach
• Our aim is to assess the distributive effects of inflationary shock on Slovak 

families

Note del presentatore
Note di presentazione
We work as senior analysts in the Office of the Council for Budget Responsibility in Slovakia, which is an independent authority for monitoring and evaluating Slovak public finance. One of the tasks of our institution is the assessment of legislative proposals. For this purpose, we have developed modelling tools. For the analysis, we present today, we use the static part of our modelling tool – tax benefit calcualtor SIMTASK and the indirect tax tool.We used our modelling tool in the year ‘22 to assess the anti-inflationary measures adopted by the governmentAt that time, we did not address the effect of inflation itself. In this paper we took the challenge to incorporate the effect of inflation into our modelling approach, so that we are able to assess the distributive effects of inflationary shock on Slovak families.
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What we do

• We use our modelling tool, which combines the HBS data and tax-benefit 
microsimulation model SIMTASK

• The exogenous inflationary shock is embedded into the microsimulation model 
via an increase in families’ expenditures. 

• Results presented in the paper represent direct or “day after” effects of increased 
prices on purchasing power. It is assumed there is no behavioural reaction of 
economic agents.

• We assess the net impact on purchasing power, after the cushioning effect of 
government measures and after the economic adjustments (through wage and 
valorisation channel)

• We assess impact in both 2022 and 2023 and impact at the two-year horizon

Note del presentatore
Note di presentazione
What we doWe use static part of our modelling tool, which combines the Household Budget Survey data and microsimulation model SIMTASK. We embed the exogenous inflationary shock into our microsimulation model through an increase in families’ expenditures.The results represent direct or “day after” effects of increased prices on purchasing power of Slovak families. There is a restrictive assumption of no behavioural reaction in the sense of changing consumption patterns.We assess the net impact on purchasing power, after the cushioning effect of government measures and after the adjustments in the economy through the wage channel and valorisation channel. We assess impact in both years ‘22 and ‘23, and we also look at the two-year horizon.
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Overview of modelling approach

1

2
Incorporation of price increase only 
(without price cap)

3
Incorporation of price increase & 
macroeconomic adjustments

4
Incorporation of price increase (with price 
cap) &  macroeconomic adjustments & 
government measures

The 
net 

effect

The effect 
of economic 
adjustments

The effect 
of govern. 
measures

The 'day-after' 
effect 

of price 
increase

Families' disposable income & expenditures 
in 2022 and 2023 as it would be without 
an inflationary shock.

Note: The order of scenarios matters. First macroeconomic adjustments and then government measures, as the eligibility for child 
credit depends on wages.
In 2023, in scenario 2 we model total price increase, in scenario 4 we model price increase after the price cap.

What we thought 
in summer 2021 

about 2022 and 2023 

(June 2021 
macroeconomic 

forecast )

Scenario 
without 

an 
inflationary 

shock

Scenario
with 
an 

inflationary 
shock

What we know 
now 

about 2022 and 2023 

(February 2023 
macroeconomic 

forecast )

Note del presentatore
Note di presentazione
This scheme explains our modelling approach. It displays the scenarios we have to simulate in order to obtain all the effects we want to analyze. First, we create two worlds – one without the existence of an inflationary shock and the other one with the shock. We assume that the world without shock corresponds to the opinion of macroeconomic experts on economic development as if it was the summer ‘21. Thus, macroeconomic indicators, growth of prices and wage growth, are according to the pre-shock forecast in June ’21.The world with an inflationary shock represents the recent opinion of macroeconomic experts on economic development, or in other words, macroeconomic indicators correspond to the forecast of February ‘23. In order to disentangle the individual effects, the world with inflationary shock is built gradually:First, we want to see uncompensated effect of price increase, without any government measures or economic adjustments. Therefore, if there is a price cap on energy prices, we regard it as a government measure and, in this scenario, we introduce price increase without the price cap. In the next step, we add the effect of economic adjustments. By these we mean the difference in economic indicators according to the pre-shock and after-shock forecasts. In the final step we add the effect of adopted government measures. We chose to order this scenario at the end, because the effect of some of the government measures might depend on economic development (the wage growth, in particular). In this scenario, we want the price cap to be a part of government measures. Therefore, we assume the energy prices with the price cap. Simulating these 4 scenarios, and by it differences, we obtain the uncompensated effect of price increase, the cushioning effect of economic adjustments, the cushioning effect of government measures and we can compute the final net effect.
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Analytical approach combining the HBS data 
and microsimulation model SIMTASK

Incorporation of government measures
by adjusting the tax-benefit system rules 
and the parameters of tax benefit system

to legislative changes

Incorporation of economic adjustments
by adjusting financial values in the database 

(wage growth & valorization of non-simulated benefits)
and by adjusting the parameters of tax benefit system 

(valorization of simulated benefits)
to changes induced by inflationary shock

Disposable income

Consumption expenditures by 12 COICOP categories

Incorporation of exogenous inflationary shock
by increasing the expenditures 

(imputed into the SIMTASK model in the no-shock scenario*)
by the inflationary shock in 12 COICOP categories

& divide the households’ expenditures proportionally to disposable 
income of the families 

*We assume there is no behavioural reaction of economic agents.

SIMTASK

Adjusted 
database

&
TB system 

rules 
&

Parameters

The 
expenditure 

allocation 
model

HBS

Adjusted 
database

HBS 2015

data on HHs'
income and 

demographic 
characteristics

adjusted to the 
analyzed year

(recalibration of 
weights & 

indexation of 
financial values)

SILC 2019

data on HHs'
income, 

expenditures and 
demographic 
characteristics

adjusted to the 
analyzed years

Note del presentatore
Note di presentazione
How it is done technically, we see on this slide. We combine the Household Budget Survey data and microsimulation model SIMTASK, which runs on EU SILC data. As a first step we adjust the data sources to the analyzed years. We adjust the financial values in the databases according to the external statistics, by applying indexation and recalibration procedures. Using our tax-benefit calculator SIMTASK we compute the disposable income of Slovak households. And as Household Budget Survey data include the information on disposable income of households too, we can impute expenditures into our model. We do it by applying the parametric regression technique, and we obtain the HH’s expenditures for all twelve COICOP categories.  In our analysis we want to interpret the results on family units instead of household units, because policies are targeted at families. Therefore, we transform the expenditures imputed at household level to family level. We do it by dividing the households’ expenditures proportionally to disposable income of the families.  We  incorporate the effect of price increase by directly increasing the expenditures imputed into the no-shock scenario. The effect of government measures and the effect of economic adjustments  we incorporate by adjusting the components of SIMTASK – tax-benefit system rules and parameters or directly financial values in the database.
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Incorporation of inflationary shock 
into the model – headline

• By inflationary shock we mean the difference between the situation with high 
growth of prices (without price cap in 2023) and the hypothetical situation 
without an inflationary shock (or in other words, what we thought about 
inflation in summer 2021)

• In order to capture the variability in the impact of inflation across families, we 
compute the inflationary shock for every COICOP category 

Forecast of headline inflation 2022 2023
Jun-21 (inflation rate without the shock) 2.9 2.4
Feb-23 (inflation rate with the shock) 12.8 19.7 (9.8 with price cap)
Inflationary shock 9.9 17.3 (7,4 with price cap)

Note del presentatore
Note di presentazione
Here we come to the exact definition of inflationary shock. We start with our view on headline inflation. Inflationary shock we compute as a difference between the headline inflation expected in the pre-shock and after-shock forecast. For the year ‘23, the forecasted value includes the price cap on energy prices for households, therefore we recompute the headline inflation without the price cap.   The inflationary shock is about 10 p.p. in ’22 and about 17 p.p. in ‘23.As we want to capture the variability in the impact of inflation across families who have different budget shares on expenditures, we need to decompose headline inflation rates by COICOP categories.  
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Incorporation of inflationary shock 
into the model – COICOP categories 

2022
The long-term deviations of inflation in each COICOP 
category from headline inflation are applied to the 
forecasted level of headline inflation in June 2021

The long-term deviations of inflation in each COICOP category 
from headline inflation are applied to the forecasted level of 
headline inflation in June 2021

Price cap is computed as the difference 
between actual energy prices and the prices set 
by Regulatory Office before the price  cap was 
adopted. 

The deviations of inflation in each 
COICOP category from headline inflation 
in  2022 are applied to the forecasted level 
of headline inflation in Feb 2023

2023

Note del presentatore
Note di presentazione
How we do it For the year ‘22 we know the actual inflation rates by COICOP categories (black dashes in the left figure). But we don’t know the hypothetical inflation rates without the shock. So, for each COICOP category we compute the long-term deviations in price increase from headline inflation and apply these deviations to the headline inflation expected in June ’21 forecast (and we get the grey bars). And then as a difference we obtain the blue bars - the inflationary shock by COICOP categories.For the year ‘23, we do the same in the case of inflation rate without the shock (we get the grey  bars).In the case of inflation rate with the shock, we compute for each COICOP category the deviation in price increase from headline inflation in the year ‘22 and apply these deviations to the headline inflation expected in February ’23 (and we get black dashes).For the year ’23 we need an additional assumption on a hypothetical inflation rate in the COICOP category Housing without the price cap. Here we use the differences between actual energy prices and the prices set by the Regulatory Office at the end of ’22, before the price cap was adopted. The price increase in category Housing without the price cap would be higher by 39 p.p. and the headline inflation would be higher by 8 p.p. 
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Economic adjustments:
Inflation-induced wage growth

• The increased price level has been partially transmitted to the wage level 
throughout 2022, although wages did not grow as fast as prices 

• We assume that the difference in the wage growth between the values expected in 
the macroeconomic forecast in June 2021 and the value in February 2023 is an 
inflation-induced wage growth

• We assume non-uniform wage increase across the income distribution
(estimated using individual data on income)

Forecast 2022 2023
Jun-21 (wage growth without shock) 4.1 4.9
Feb-23 (wage growth with shock) 8.1 10.5
Inflation-induced wage growth 4.0 5.6

Note del presentatore
Note di presentazione
The first channel through which inflation is being transferred into the increase in families’ income is the wage channel.  We assume taht an inflation-induced wage growth equals the difference in the wage growth expected in the pre-shock and after shock forecast. This includes also the special valorization of wages in the state and public sector in ‘23. In order to capture the distributional effect of wage growth in our modell, we assume non-uniform wage increase across the income distribution. Using the individual data on income from Social Insurance Agency, we estimate the wage growth for each income decile and apply the median wage growth.  
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Economic adjustments:
Extra valorization of social benefits

• An extra valorization of social benefits due to high inflation in 2023 
• No extra valorization effect in 2022 due to the delay in valorization mechanism
• Extra valorization for pensioners higher than extra valorization for other social 

transfers recipients
Forecast of pensioners' inflation 2022 2023
Jun-21 (without the shock) 1,3 * 3,0
Feb-23 (with the shock) 1,3 11,8
Extra valorization of pensions 0,0 8,8

Forecast of minimum subsistence growth 2022 2023
Jun-21 (without the shock) 1,5 * 2,9
Feb-23 (with the shock) 1,5 7,5
Extra valorization of  social transfers 0,0 4,6
* Value in 2021 is fixed the same for both forecasts

Note del presentatore
Note di presentazione
The second channel, through which inflation is being transferred into the increase in families’ income, is the valorization channel.  As there is a delay in valorization mechanism, there is no extra valorization effect in the year ‘22 but only in ‘23.  An extra valorization for pensioners is higher than extra valorization for other social transfers recipients, because the valorization mechanisms are different. 



10

Government measures:
in the year 2022

Two anti-inflationary packages 
• one-off benefits paid to vulnerable households (100-euro support) 

One-off income support targeted at pensioners
• the so-called 14th pension benefit
• a COVID vaccination incentive bonus

Income support measures targeted at families with children (initially a political 
target, later interpreted by the government as an income support to families to cope 
with high inflation)
• a permanent increase of the child tax credit 
• a permanent increase of child benefit 

Note del presentatore
Note di presentazione
In the year ‘22 government adopted several income support measures, which we regard as measures related to the inflationary shock.We include into our analysis two anti-inflationary packages consisting of one-off benefits paid to vulnerable households. The support was about 100 euro.  We also include one-off income support targeted at pensioners -  the so-called 14th pension benefit and a COVID vaccination incentive bonusFurther, we include the income support measures targeted at families with children - a permanent increase of the child tax credit and child benefit. These measures, initially being a political target, were later interpreted as anti-inflationary measures.
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Government measures:
in the year 2023

Price cap on energy prices for households
• the government caps energy prices for households in 2023 at a cost of almost 2.64 

billion euros, via subsidies and a contract with the main electricity supplier 
• the measure holds electricity prices for households flat, while natural gas and 

heating prices will rise by 15 %

Pro family measure
• additional permanent increase of the child tax credit and child benefit

Note del presentatore
Note di presentazione
In ‘23 the most significant measure to be assessed is the price cap on energy prices for households. This measure holds electricity prices for households flat, while natural gas and heating prices rise by 15 %. Estimated cost of the measure is 2.64 billion euros. In ‘23 we also include a pro-family measure – an additional significant increase of the child tax credit and child benefit.
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The effect of an inflationary shock: deciles
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Note del presentatore
Note di presentazione
Here we can see the results – how the inflationary shock affected purchasing power of Slovak familiesThe figures show families ordered by equivalized income into ten deciles. We see that in ’22 the extra growth of prices due to the shock led to the decrease in purchasing power by 10% for an average family. The inflationary shock was stronger for low-income families.The compensating effect of government measures had a regressive pattern. The regressivity is stemming from one-off income support scheme (we see it in the light golden bars). The effect of pro-family measures depends on the occurrence of families with children in the income deciles. (we see it in the dark golden bars) On the other hand, we see progressive pattern in the effect of economic adjustments. In ‘22 it is only through the wage channel. Families with higher income gain more, as larger part of their income is labour income.In ‘22 the compensating effects were not sufficient to offset the negative effect of price increase. Thus, an average family faced a net drop in the purchasing power by 4.6 %.We see net drop in purchasing power in all income deciles.  In ‘23 the negative effect of price increase was more prominent. Without the price cap, the shock would lead to the drop in purchasing power by 19 % for an average family. The inflation inequality would rise, inflation would hit the low-income families much more than those with higher income.  We see the regressive effect of government measures in this year, too. This time it is stemming from the price cap on energy prices. The effect of economic adjustment consists of 2 parts – the progressive effect of an extra wage growth and a regressive effect of an extra valorization of social transfers. In ‘23 the compensating effects more than offset the negative effect of price increase. Thus, in net, an average family would face an increase in the purchasing power by 6.6 %.
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The effect of an inflationary shock: families

1.0

12.8
18.3

22.0

2.6
8.8

15.0
20.0

6.6

22

32
38

41

22
26

31
36

25

-21 -19 -20 -19 -19 -17 -16 -16 -19

-50

-40

-30

-20

-10

0

10

20

30

40

50

C
ha

ng
e 

in
 p

ur
ch

as
in

g 
po

w
er

 in
 %

The effect of uncompensated inflationary shock Compensation through wage channel
Compensation through valorization channel Compensation by family income support
Compensation by one-offs (2022) / Price cap (2023) Net effect of inflationary shock
Effect of gov. measures & macro adjustments Increase in expenditures

-5.9

-3.1 -2.6

1.0

-4.9 -4.1
-3.1 -2.9 -4.6

4.6

7.1 7.7

11.4

5.3 5.7
6.6 6.9

5.5

-10.5 -10.2 -10.3 -10.3 -10.2 -9.8 -9.6 -9.8 -10.1

-15

-10

-5

0

5

10

15

C
ha

ng
e 

in
 p

ur
ch

as
in

g 
po

w
er

 in
 %

2022 2023

Note del presentatore
Note di presentazione
Here we look at the effect on families according to the number of children they haveIt is obvious, that the more children a family has, the better of it is. It holds for both years.That is a result of generous family income support measures. 
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The effect of an inflationary shock: 2-years

-4.9

9.7
15.8

23.0

-2.3
4.7

12.0
17.1

2.0

-31 -30 -30 -30 -29 -27 -26 -26
-29

26

39
46

53

27
31

37
43

31

-40

-30

-20

-10

0

10

20

30

40

50

60

C
ha

ng
e 

in
 p

ur
ch

as
in

g 
po

w
er

in
 %

The effect of uncompensated inflationary shock Compensation through wage channel
Compensation through valorization channel Compensation by one-offs
Compensation by family income support Price cap
Net effect of inflationary shock Increase in expenditures
Effect of gov. measures & macro adjustments

family types income deciles

2.9 2.0 0.7 0.6 0.4 2.6 3.3 4.6
2.1 0.4 2.0

-34 -33 -33 -32 -31 -30 -28 -27 -26 -25
-29

37 35 34 33 32 32 32 32
28

25
31

-40

-30

-20

-10

0

10

20

30

40

50

1 2 3 4 5 6 7 8 9 10 All

C
ha

ng
e 

in
 p

ur
ch

as
in

g 
po

w
er

 in
 %

Families by income decile

Note del presentatore
Note di presentazione
A major role of pro-family-oriented policy is confirmed if we look at the 2-year horizon.Worse-off are only families without children.Without generous permanent family measures, all types of families would be worse off on the 2-year horizon.
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Concluding remarks

Interpretation of the results
• The results represent net effect of inflationary shock on purchasing power
• An “upper bound” effect due to the assumption of no behavioral change
• Dependency on considered set of anti-inflationary policies

Work in progress
• Beyond the effect of inflationary shock, we analyze YoY changes in purchasing 

power
• Distinguish 2 sets of measures

• Adopted as anti-inflationary
• Other measures with impact on disposable income of families

Note del presentatore
Note di presentazione
To conclude, it is important to remind how the results should be interpreted. The results represent net effect of inflationary shock on purchasing power.They represent an upper bound of the effect due to the restrictive assumption of no behavioral reaction. And the resulting net effect depends on the set of government policies, which we consider to be related to the inflationary shock.Therefore, we work on extension of our  analysis. We want to look at the YoY changes in purchasing power and to distinguish 2 sets of measures according to the purpose of their adoption.We want to ensure that only anti-inflationary measures are related to inflationary shock. The other measures affecting disposable income will be included but not related to inflationary shock.



Thank you for your attention!
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