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Measuring and analyzing the impact of using robots on
unemployment rates: A study of selected countries' experiences
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Abstract:
All sectors and fields are affected by rapid developments and changes in technology, which
greatly affects labour supply and demand, as well as wage levels, productivity and work
efficiency in companies and projects, especially in unemployment rates. To diagnose the
factors affecting unemployment rates in (5) leading countries in the robotics industry,
including (China, Japan, the United States of America, South Korea, and Germany) during
the period (2000-2023), a regression was conducted on the unemployment rate as a
dependent variable on (3) independent variables (number of robots, population, GDP at
constant prices) affecting the unemployment rate for the selected countries using the (Auto
Regressive Distributed Lag ARDL) method for each country separately and the (PMG-
ARDL) model for the selected countries combined. After that, the selected model was
subjected to theoretical, statistical and standard criteria to analyze and evaluate the results

2024 /12/1 23l 5/ JsY) o508 sedi / 832aal) Page 49


mailto:uns.ahmad@univsul.edu.iq
mailto:uns.ahmad@univsul.edu.iq
mailto:Salwa.kareem@su.edu.krd
mailto:Salwa.kareem@su.edu.krd

2024 %iwa/ Jo¥1 39908 3 / 3ilai G autalh /39 pdhabhy A i A/ auaZSt_aglald Al sl Aot
2024/8/21/,&!4,43&,& Arcif =0.1538

Iraq Journal For Economic Sciences / ISSN:1812-8742 / ISSN ONLIN:2791-092X
https://doi.org/10.31272/IJES2024.83.4

obtained. In general, it was found that robots and GDP have a positive effect in reducing
unemployment rates for both the long and short-term periods for all countries, but at varying
rates. That is, these two determinants contribute to reducing unemployment rates, while the
results showed that the population has a negative effect in reducing unemployment rates,
that is, it contributes to increasing unemployment rates for the selected countries. In light of
these conclusions, the research proposes several proposals, including that governments,
specifically in selected countries, as well as decision-makers and business owners, conduct
in-depth studies on the impact of using robots in terms of the principle of economic and
social benefit and cost, instead of relying excessively on production and use of robots. It
should also take into account current and future economic, social and demographic
conditions when making decisions regarding the number and type of robots and the fields
and activities in which they are used, to ensure effective benefit for the individual, society
and the national economy in general.
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R ANIA | )G | Oh) el R | Gk, s S [ (%) o %) ol S
3.94 14.3 5.56 14.3 49.3 12.6 2000
5.92 214 7.13 17.8 42.8 4.95 2001
4.11 219 8.22 19.2 45.2 1.37 2002
5.90 18.8 8.37 16.7 42.9 7.33 2003
9.09 18.0 7.21 18.9 43.2 3.60 2004
9.32 9.29 13.6 214 421 4.29 2005
12.59 11.8 11.8 18.9 394 Bl 2006
10.82 16.3 9.30 20.2 36.4 6.98 2007
13.11 16.2 12.3 16.9 33.8 7.69 2008
13.60 18.2 16.7 18.2 22.7 10.6 2009
14.10 12.7 23.9 155 204 134 2010
18.60 14.0 18.1 145 18.7 16.1 2011
30.60 11.0 11.9 13.8 18.2 145 2012
29.60 10.3 11.8 135 14.0 20.8 2013
28.93 9.07 11.3 11.8 13.1 25.8 2014
25.15 7.85 15.0 11.0 13.8 27.2 2015
25.0 6.60 13.5 10.2 12.8 31.9 2016
25.93 5.32 10.0 8.25 11.5 39.0 2017
25.64 6.32 8.98 9.46 13.0 36.6 2018
26.77 5.77 8.53 8.53 12.9 37.5 2019
23.27 5.73 7.95 7.95 10.0 45.1 2020
21.29 4.93 5.89 6.84 8.75 52.3 2021
20.80 4.64 5.79 7.23 9.04 52.5 2022
30.03 4.38 5.29 6.42 5.08 48.8 2023
18.2 114 10.8 13.6 24.1 21.9 plall o gidll
%9.2 %-5.0 %-0.21 %-3.4 %-9.4 %6.1 S pall saill Jane

1 ) AL (2023-2000)5al @bl o lalddie) cpiald) dlas) Ga: daall
1-Cone, E. et al.(2020) How robots change the world: Their impact on regional
inequalities, Oxford Economics.

2- International Federations of Robotics, (2023). WWW.ifr.org.
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(Panel Correlation test) winiial d)lyaiwd 2.2.2

(2) Jguad! (3 Judoil @lu pasde (o yas dedsuiall Olgaially ©ULA! (3 Lylyaswdl Sde Ol
Al 73 galll (B ALl ol yiiall (Stationary test) dx ) i) JLad) gildis(2)d s

Fisher Dickey-Fuller | Fisher Dickey Fuller Fisher Philips Flshsgrllfg:]llps-
at Level at First Difference Perronat Level at First Difference el )
Intercept Trend Intercept Trend Intercept Trend Intercept | Trend
0.8731 0.0669 0.0000 0.0000 0.6823 0.0002 0.0000 0.0000 il g g ) dae
0.2141 1.0000 0.6053 0.0804 0.0011 1.0000 0.2723 0.0155 Osd) axs
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el g gadll B A )al) ) il o & yidial) Jalsill ol (Cointegration Test)LEd) gl ;(3) Jga

Alternative hypothesis: common AR coefs. (within-dimension)
SIS £ 6 Statistic Prob. Statistic Prob.
Panel v-Statistic 4.482616 0.0000 -0.383356 0.6493
Panel rho-Statistic -11.12020 0.0000 -0.868403 0.1926
Panel PP-Statistic -8.154726 0.0000 -1.303335 0.62
Panel ADF-Statistic -7.945755 0.0000 -1.619913 0.0526
Alternative hypothesis: individual AR coefs. (between-dimension)
SILEAY) £ 6 Statistic Prob.
Group rho-Statistic -1.807590 0.0353
Group PP-Statistic -1.893901 0.0291
Group ADF-Statistic -1.998145 0.0229
i LEAY) g g
Johansen Fisher Panel Cointegration Test Trace Test Max-eigen test
0.0000 0.0000 gy g ) aae
0.0000 0.0228 Sl dae
0.0022 0.0664 aa sl il
0.0009 0.0009 Akl ey 12a
Kao Residual Cointegration Test t-Statistic Prob.
1.6934 0.0452
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Pooled Mean Group (PMG) / Autoregressive Distributed Lags (ARDL)

Short Run Effect Long Run Effect
. 5all 5 giesall Clalaall &l padal) . 52all g giusall Clalaall &) aadial)
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AIC = -2.8972 S.E of Regression = 0.0450 SSR = 0.3004
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