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number of hours. In such a scenario labour input growth would be only
marginally faster than in the baseline scenario because gains in labour
productivity due to a more productive workforce and better wages will be

offset by lower average working hours (figure 8d).

5.4 Growth accounting with immigration

Our estimates of the labour input presented in the previous sections will now
be plugged in growth accounting. As argued before, until 2014 the impact of
immigration on GDP growth in Poland remained negligible (below 0.1 pp., Figure
9). Since 2014 the contribution of the labour input of immigrants rapidly grew,
though, becoming a significant part of Poland’s growth potential. In the period
2013-2018 the contribution of the inflow of Ukrainian workers to Poland’s GDP
growth ranged between 0.3 pp. to 0.8 pp. per annum (0.5 pp. per annum on
average), so that the inflow of Ukrainian workers was responsible for about 13%
of economic growth in Poland in 2013-18. In fact in 2016-18 growth in the labour
input of immigrants contributed to GDP growth more than the impact of growth

in the labour input of Polish citizens.

Figure 9: Decomposition of GDP growth including the distinction between con-

tributions of the native (PL) and immigrant (UA) workforce

8%
7%
6%
5%
4%
3%
2%
1%
0%
1%
2%
-3% —
-4%

4 kA
B b

NN
NN
PR

1
1
%
A
1
1
A
4

2%
A
%%
5559
%259
A
%%
7255

T
M\w\\\.
![&&3&&&3&

™
N

7%
992
%%
795
%%
994
%4
795
L

N 0 O ©O —“ AN MO I OV ©ON 0 OO O «— N M T OV © N~ ©

O O O O O O O O O O O O O v«“ «w « « « T T T T

O 00 OO0 OO O O O O O O 0O 0O 0O O 0O 0 oo o o o oo

— v v AN AN AN AN AN N AN AN AN AN AN NN NN NN NN
ezACapital input maUtilisation OTFP

Labour input (PL) ELabour input (UA) —GDP (yoy)

Source: Own calculations

Looking at a longer time frame, the aggregate contribution of Ukrainian im-
migrants to Poland’s GDP growth (Table 6, 7 and Appendix Table 10) in the
entire period 1996-2018 amounted to about 3%, compared to the contribution
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Table 6: Contributions of main factors to economic growth in Poland

1996*-2018 2013*-2018
Without immigrants Baseline Without immigrants Baseline
K 41.8 41.8 35.3 35.3
L (PL) 17.9 17.9 13.9 13.9
L (UA) 0.0 3.8 0.0 13.3
Util 1.5 1.5 9.9 9.9
TFP 38.8 35.1 40.9 27.6

Source: Own calculations, * Base year

Table 7: Decomposition of annual GDP growth (in %) in the baseline scenario,
2013*-2018

Year GDP Capital Labour Labour Utilisation TFP
(yoy) input input input
(PL)  (UA)
2014 3.3 1.5 1.6 0.3 -0.5 0.3
2015 3.8 1.7 1.1 0.3 -0.1 0.6
2016 3.0 1.5 0.8 0.7 0.1 -0.1
2017 4.7 1.2 0.7 0.8 0.8 1.2
2018 5.0 1.3 -0.3 0.3 0.8 2.8
Average* 3.9 1.5 0.8 0.5 0.2 1.0

Source: Own calculations. *: The average growth rate in the last five years. The

year 2013 is treated as the base year.
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of labour input of Polish workers of about 18%. However when we focus only
on the recent years (2013-18), the contributions of immigrants and natives are
almost at par: about 13% of total economic growth was due to immigrant labour
input growth while about 14% was due to labour input growth of natives.

Our baseline estimates are subject to uncertainty, though, both in terms
of the actual number of immigrant workers from Ukraine in Poland, and their
structure and productivity. Table 8 demonstrates that the possible magnitude of
impact ranges from about 9% of GDP growth in 2013-18 in our most conservative
scenario (baseline minus 20% immigration) to 19% in our alternative scenario
outlined in the previous section. As documented in the Appendix Table 11, bulk
of the difference is realized in the period of most dynamic immigration, 2015-17,
and outside of the time bracket 2013-18 the contribution of immigrant labour to
Poland’s GDP growth was very small across all scenarios, ranging from zero to

at most 0.2 pp. per annum.

Table 8: Robustness of the results - the contributions of main factors to economic

growth in Poland

2013*-2018
Baseline  Alternative Baseline - Baseline
scenario  20% + 20%
K 35.3 35.3 35.3 35.3
L (PL) 13.9 13.9 13.9 13.9
L (UA) 13.3 18.7 8.9 15.8
Util 9.9 9.9 9.9 9.9
TFP 27.6 22.2 31.9 25.1

Source: Own calculations, * Base year

Imputation of the labour input of immigrants has important consequences for
the assessment of total factor productivity (TFP) growth in the Polish economy
which is computed residually. According to our baseline findings, in 2013-18 the
contribution of TFP growth to GDP growth amounted probably not 41% (which
would be obtained if the labour of Ukrainian immigrants were disregarded) but
about 28%. In the whole period 1996-2018, after our imputations the contribu-
tion of TFP growth is corrected downwards from 39% to 35%.

This means that having factored in the contribution of immigrant workers
from Ukraine, the last five years were in fact characterized not by above-average,

but below-average contribution of TFP to economic growth in Poland. In reality,
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recent growth was in fact much more labour-intensive, and much less technology-
driven than previously interpreted. In 2013-15 the contribution of TFP growth
to GDP growth was very low at below 1 pp. per annum, in 2015-16 it was none
at all, and it picked up only in the last two years, 2017-18 (Figure 10).

Figure 10: Impact of the correction of the labour input in the Polish economy

on annual growth of GDP and TFP

(a) Contribution of immigration to GDP (b) TFP growth under different migration
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Chapter 6

6 Conclusions

Large-scale immigration of Ukrainian citizens to Poland after 2013 is an un-
precedented phenomenon in Poland’s modern history. This paper sheds new
light on one of its important effects: the impact on economic growth in Poland.
Unfortunately, earlier decompositions of economic growth in Poland did not ac-
count for the inflow of immigrants, thereby systematically underestimating the
contribution of the labour input and overestimating the role of TFP. This is a
problem which our paper aims to rectify. We do this by imputing the labour
supply of Ukrainian workers, estimated with the help of a number of auxilliary
data sources. We believe this is an important contribution to the literature not
only looking from the Polish or Ukrainian perspective, but also more broadly
because similar problems are likely to arise also in other countries witnessing
rapid immigration.

According to our baseline estimates in the peak of immigrant inflow (2016-
17) economic growth in Poland was increased by additional 0.7-0.8 pp. in each
year due to immigration. More broadly, in the period 2013-2018 immigration
contributed on average about 0.5 pp. per annum, or 13% of total GDP growth
in the Polish economy. Estimates presented in this paper also show that when the
labour input is corrected for immigration, residual TFP growth is significantly
less important in explaining GDP growth. This suggests that recent growth in
Poland has been in fact much more labour-intensive than previously interpreted.

By taking into account the heterogeneity of labour supply in the economy
this paper also proposes a method of assessment of the role of human capital of
immigrants in the host country. The method allows to take into account not only
the skills of immigrants (their educational attainment, and age as a proxy for
work experience) but also the level to which these skills are utilized (occupations
and wages of immigrants in comparison to natives). Majority of immigrants all
over the world tend to work in bottom occupations in the host countries even
if they are university graduates. A similar tendency is observed in Poland; its
influence on total labour input growth seems to be relatively limited, though.
The simulation under the assumption that the immigrants would have the same
features and the same productivity as the Polish workers resulted in a higher
total labour input growth of only about 0.3 pp. in the peak year 2017.

The analysis carried out in this paper has two main limitations. The first is
the availability of reliable data about immigrants in Poland and their character-
istics. The available data in this respect are rather limited and official estimates

do not exist. We fill this gap with our own calculations based on different data
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sources, including in particular dedicated surveys carried out by the NBP in se-
lected cities in Poland. Hopefully in the future the results of the Census, efforts
of Statistics Poland and an improved system of registration of immigrants in
Poland would result in availability of more precise official data. Second, this pa-
per presents a method of accounting for the sources of past growth but does not
offer a model that would allow to simulate the reaction of enterprises to changes
in the availability of production factors. Further work is still needed to under-
stand how firms would have coped with the problem of a shrinking native labour
force in the absence of immigration, for example to what extent automation and
robotization of production would have substituted for the labour of immigrants.
Another area for potential future extensions of the analysis would be to compare
the current immigration effects to the effects of a large wave of emigration from
Poland in 2004-08 (Holda et al., 2011).

In our opinion estimates presented in this study are essential in the discus-
sion about the contemporary drivers of growth in the Polish economy and the
ramifications of immigration policy, both in Poland and elsewhere. We find that
large-scale immigration from Ukraine was a significant factor behind Poland’s
dynamic economic growth in the recent years. However, such dynamic inflow of
immigrants from Ukraine cannot be sustained much longer. In 2018 for the first
time since 2014 the inflow of new immigrants slowed down. For one thing, popu-
lation aging is visible not only in Poland but also in other countries of our region
including Ukraine and the potential for further migration is limited. Improv-
ing economic situation in Ukraine — if taking place — should also deter decisions
about emigration. Accordingly, increased availability of work in other countries
such as Germany may encourage Ukrainian migrants to skip Poland and move
further west. Moreover the unstable situation of majority of immigrant work-
ers in Poland (Chmielewska et al. (2019)) creates also a risk of their potential

outflow if external conditions change.
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A Appendix

Figure 11: Decomposition of GDP growth including the distinction between

contributions of the native (PL) and immigrant (UA) workforce: alternative

scenario
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Table 9: Decomposition of annual growth of the labour input (in %) in the

baseline scenario

Year Total E(PL)  H(PL)  Q(PL)  E(UA)  H(UA)  Q(UA)
1996 2.3 1.3 0.8 0.3 0.0 0.0 0.0
1997 2.4 1.7 -0.3 1.0 0.0 0.0 0.0
1998 1.2 1.3 1.1 1.0 0.0 0.0 0.0
1999  -3.0 2.9 0.6 0.5 0.0 0.0 0.0
2000 -2.5 2.4 0.5 0.5 0.0 0.0 0.0
2001 -2.2 2.2 0.9 0.8 0.0 0.0 0.0
2002 -2.7 3.1 -0.3 0.8 0.0 0.0 0.0
2003 3.2 0.4 0.1 2.6 0.0 0.0 0.0
2004 3.7 1.2 0.1 2.4 0.0 0.0 0.0
2005 3.0 1.6 0.2 1.5 0.0 0.0 0.0
2006 3.2 2.8 0.0 0.3 0.1 0.0 0.0
2007 3.9 3.8 0.0 0.0 0.1 0.0 0.0
2008 4.1 4.1 0.4 0.1 0.3 0.1 0.1
2009 1.6 0.8 1.0 1.5 0.2 0.0 0.0
2010 15 0.4 0.2 1.3 0.0 0.0 0.0
2011 0.9 1.0 0.5 0.1 0.3 0.1 0.1
2012 15 0.2 0.0 1.2 0.1 0.0 0.0
2013 0.7 0.1 0.2 0.9 0.1 0.0 0.0
2014 3.2 1.9 0.3 0.5 0.5 0.1 0.1
2015 2.5 1.4 0.2 0.4 0.6 0.2 0.2
2016 2.5 0.7 0.1 0.4 1.1 0.3 0.2
2017 2.4 1.4 1.1 0.8 1.3 0.3 0.3
2018 0.1 0.4 14 0.5 0.6 0.1 0.1

Source: Own calculations. E: number of employees; H: hours worked per employee;

Q: composition of hours worked. PL: Polish workers, UA: Ukrainian workers.
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Table 10: Decomposition of annual GDP growth (in %) in the baseline scenario

Year GDP Capital Labour Labour Utilisation TFP
(yoy) input input input
(PL)  (UA)

1997 6.3 2.0 1.7 0.0 0.1 2.5
1998 4.5 2.3 0.8 0.0 -0.3 1.8
1999 4.5 2.3 -1.5 0.0 -0.5 4.3
2000 4.5 2.1 -2.7 0.0 -0.4 5.5
2001 1.2 1.6 -1.6 0.0 -0.4 1.7
2002 2.0 1.1 -1.9 0.0 1.0 1.9
2003 3.5 0.9 2.1 0.0 -0.1 0.6
2004 5.0 1.0 2.4 0.0 1.2 0.4
2005 3.4 1.2 1.8 0.0 -0.3 0.7
2006 6.0 1.5 1.9 0.0 0.6 1.9
2007 6.8 2.0 2.4 0.1 1.1 1.3
2008 4.2 2.2 2.3 0.2 -0.5 -0.1
2009 2.8 2.0 0.9 0.1 -2.0 1.8
2010 3.5 1.7 1.0 0.0 0.7 0.2
2011 4.9 1.7 0.4 0.2 0.4 2.3
2012 1.6 1.6 0.9 0.0 -0.6 -0.4
2013 1.4 1.4 0.4 0.1 0.2 -0.7
2014 3.3 1.5 1.6 0.3 -0.5 0.3
2015 3.8 1.7 1.1 0.3 -0.1 0.6
2016 3.0 1.5 0.8 0.7 0.1 -0.1
2017 4.7 1.2 0.7 0.8 0.8 1.2
2018 5.0 1.3 -0.3 0.3 0.8 2.8

Source: Own calculations
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Table 11: Comparison of contributions of the labour input of immigrants to

annual GDP growth (in %) in different scenarios

Year Baseline  Alternative Baseline Baseline Like PL
scenario —20% +20%
1997 0.0 0.0 0.0 0.0 0.0
1998 0.0 0.0 0.0 0.0 0.0
1999 0.0 0.0 0.0 0.0 0.0
2000 0.0 0.0 0.0 0.0 0.0
2001 0.0 0.0 0.0 0.0 0.0
2002 0.0 0.0 0.0 0.0 0.0
2003 0.0 0.0 0.0 0.0 0.0
2004 0.0 0.0 0.0 0.0 0.0
2005 0.0 0.0 0.0 0.0 0.0
2006 0.0 0.0 0.0 0.0 0.0
2007 0.1 0.1 0.0 0.1 0.0
2008 0.2 0.2 0.1 0.2 0.2
2009 0.1 0.1 0.1 0.1 0.1
2010 0.0 0.0 0.0 0.0 0.0
2011 0.2 0.1 0.2 0.3 0.2
2012 0.0 0.0 0.0 0.1 0.1
2013 0.1 0.0 0.0 0.1 0.1
2014 0.3 0.2 0.2 0.4 0.3
2015 0.3 0.5 0.3 0.4 0.3
2016 0.7 0.9 0.6 0.8 0.7
2017 0.8 1.1 0.6 0.9 0.8
2018 0.3 0.6 0.0 0.4 0.3

Source: Own calculations. Like PL: scenario assuming that all characteristics of
immigrants are the same as the characteristics of natives, and the number of

immigrants is the same as in the baseline.
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