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The literature shows that the COVID-19 pandemic resulted in notable population-level productivity losses®:

* 0% to 2.1% of GDP lost in terms of production lost, depending on the health measure used, country and time
settings;

* 0% in Germany for excess deaths and the initial pandemic phase (until May 2020)

* 2.1%in Spain for COVID-19 deaths (until 19/04/2020)

Limited evidence, including gaps in: (1) losses from other-than-mortality components, (2) long-term estimates, (3)
work incapacity losses and (4) unpaid losses.

AIM: We estimated market (paid) and non-market (unpaid) productivity losses for excess and direct disease-
related burden of the COVID-19 pandemic in Poland during 2020-2024

1. Niewiadomski et al. (2025), Productivity losses due to health problems arising from COVID-19 pandemic: A systematic review of A E S @
population-level studies worldwide; Appl Health Econ Health Policy 23, 231-251. e T k"
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This is a population-level observational study using a societal perspective.
Time scope: 2020-2024

Valuation of losses Productivty losses components

Pandemic-related » paid (market) losses:

health burden * human capital approach
(HCA)
friction costs approach

short-term work absence
medium-term work

incapacity (rehab benefits)
long-term work incapacity

(disability pensions)
premature mortality

 COVID-19 .

* excess (FCA)
* unpaid (non-market) losses:

* opportunity costs
approach (OCA)
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COVID-19-related health burden:
 work absence and work incapacity — Social Insurance Institution data
 premature mortality — demographic database of Statistics Poland

Excess health burden:
* previous studies on excess absence, excess work incapacity, and excess mortality in Poland?34.

2. tyszczarz, Wojtasik (2025), Excess and reduced work absence during COVID-19 in Poland: insights from cause-specific time-series

models; Popul Health Metrics 23, 35.

3. tyszczarz et al (2026), Excess life-years and productive life-years lost in Poland through the COVID-19 pandemic and post-

pandemic years; Arch Public Health 84, 11.

4. tyszczarz, Wojtasik (2026), Excess work incapacity during and after the COVID-19 pandemic in Poland: evidence from population- A E S @
level social insurance data; Health Policy 168, 105614. Sociadon de Economia delasaly k’
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Results — 1

" Total productivity losses in Poland, 2020-2024

Excess vs COVID-19 burden across valuation approaches (€ million)

a) Total productivity losses (2020-2024)

11,154.0
HCA
FCA
7,609.2
OCA ;
5,218.6
0 2,000 4,000 6,000 8,000 10,000 12,000
€ million
B Excess [ COVID-19

HCA - human capital approach; FCA - friction cost approach; OCA — opportunity cost approach.
Values are totals for 2020-2024 and are expressed in € million.

Key message

e HCA produced the highest
total losses.

e FCA produced the lowest
total losses.

e Excess losses exceeded
COVID-19 losses under
HCA and OCA.

e Under FCA, COVID-19
losses were higher than
excess losses.
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Results — 2

Excess - Men

€ million

Te—e—

COVID-19 - Men

€ million

—e— HCA
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2,000

1,000

0
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Excess - Women

&

COVID-19 - Women

Sex-specific trends in productivity losses, 2020-2024

Productivity losses by burden framework and valuation approach (€ million)

a

—eo— OCA

Key message

® | osses were concentrated in
2020-2021.

® COVID-19-related losses
peaked in 2021 and declined
sharply thereafter.

® Excess losses turned negative
after 2021, most clearly among
women and under FCA.

® FCA estimates were generally
lower than HCA and OCA.
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Results — 3

Productivity losses in Poland, 2020-2024

Total losses by burden framework and valuation approach: % of GDP and per capita (€)

Total losses (% of GDP) Total losses per capita (€)

409
HCA A e -
FCA FCA
OCA OCA
0.19% 138
I I I I I I I I I I |
0.0% 0.1% 0.2% 0.3% 04% 0.5% 0 100 200 300 400
B Excess B coviD-19 B Excess B covip-19

HCA - human capital approach; FCA - friction cost approach; OCA - opportunity cost approach.

7

Key message

® HCA produced the highest
losses, while FCA produced
the lowest.

® Excess losses exceeded
COVID-19 losses under HCA
and OCA.

e Under FCA, COVID-19 losses
were slightly higher than
excess losses.

® The same pattern was observed
for both % of GDP and per
capita estimates.
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Distribution of productivity losses in Poland, 2020-2024

Breakdown by loss category, age, sex, and year across burden frameworks and valuation approaches (€ million)

Excess COVID-19
6,000 -
10,000 -
5,000 -
8,000 -
= 4,000 -
= 6,000
e 3,000 -
W 4,000+
2,000 -
2,000
__
0 —
T T T 0-
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BN Short-term absence BN | ong-term incapacity

s Medium-term incapacity BN Premature mortality
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Results — 5

BN 0-39

Distribution of productivity losses in Pola'nd, 2020-2024

Breakdown by loss category, age, sex, and year across burden frameworks and valuation approaches (€ million)

COVID-19
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Results — 6

€ million

Distribution of productivity losses in Poland, 2020-2024

Breakdown by loss category, age, sex, and year across burden frameworks and valuation approaches (€ million)
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€ million

Distribution of productivity losses in Pola'nd, 2020-2024

Breakdown by loss category, age, sex, and year across burden frameworks and valuation approaches (€ million)

12,000
10,000
8,000 -
6,000 -
4,000 -

2,000 -

-2,000

-4,000

Excess COVID-19

6,000

5,000

4,000

3,000

2,000

1,000

1 Ll ]
HCA FCA OCA HCA FCA OCA

BN 2020 e 2021 B 2022 B 2023 N 2024



Ecor

Datos
gener
ylas|

Sevilla, :

Results — 8

1. Discount rate 0% (HCA)

2. Discount rate 0% (OCA)

3. Discount rate 2% (HCA)

4. Discount rate 2% (OCA)

5. Discount rate 3.5% (HCA)

6. Discount rate 3.5% (OCA)

7. Future economic growth 0% (HCA)

8. Future economic growth 0% (OCA)

9. Future economic growth 2% (HCA)
10. Future economic growth 2% (OCA)
11. Activity impairment - lower bounds (OCA)
12. Activity impairment - upper bounds (OCA)
13. Friction period - 90 days (FCA)

Stability of productivity loss estimates: one-way sensitivity analysis

Percent change from base scenario (2020-2024 total losses)

® +76.4%

® +79.4%

@ Excess
B COovID-19

W +38.5%
M +53.8%
W +19.1% ® +42.9%
W +26.3% ® +40.7%
W +8.5% ® +25.0%
H+11.7% @ +20.8%
-18.2% @ M -8.5%
-16.3% @ W-11.5% -
-6.4% ® W -3.0%
-5.4% @M -4.0%
-0.7% @X -0.8%
+0.7% (W +0.8%
+0.8% W @ +3.1%
T T T —x T T T T T T T T
=30 -20 -10 0 0 20 30 40 50 60 70 8 90 L

Key message: Results were most
sensitive to discounting, moderately
sensitive to future growth assumptions,
and minimally affected by impairment
bounds or the friction-period
assumption.

Excess-based estimates were generally
more sensitive than COVID-19-based
estimates.

% change from base scenario
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1. Productivity burden was substantial (up to 1.25% GDP in 2020 HCA excess framework), but strongly method-
dependent.

2. Excess burden usually exceeded direct COVID-19 burden — unsurprising given limited testing capabilities.

3. Mortality dominated HCA and unpaid losses, while short-term absence dominated FCA.

4. Losses concentrated mainly in 2020-2021 — pandemic impact declined, and the harvesting effect of the early
pandemic and reduced mortality later.

5. Post-2021 excess losses turned negative for some categories.

Limitations:

* HCA and FCA reflect different perspectives, not one true cost.

* Excess estimates depend on baseline and modelling choices.

* Presenteeism and some subgroup details could not be captured.
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Thank you...
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