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Ukrainian workers in Polish and Hungarian
agriculture after the prolonged pandemic and the

Russian invasion of Ukraine in 2022

N I EE NS S SR R R o oS S [ e b

Shortage of labor has been observed in many industrialized nations. With the
existence of real wage differences, the mobility of workforce has been visible
from the surrounding economies to the shortage areas. Economic reasons are
main reasons for the mobility of seasonal workers from other countries
(Habchak, et al., 2019, Yaroshenko, et al., 2020, Simionescu, et al., 2021,
Ebner (2023)). The host economies in Central Europe also offered liberal

immigration policies for accepting foreign workers (Duszeczyk, et al., 2022).

Ukraine has been a large provider of seasonal workers to the European Union
member countries, but itself was a recipient of workers from Belarus,
Kazakhstan, Moldova, Russia, and Uzbekistan (Shnyrkow, et al., 2019).
Ukrainian workers were placed in the industries where labor supply from
local sources was not enough (Kruk, 2022). The objectives of this study are to
understand the current conditions of Ukrainian seasonal workers in
neighboring wealthier countries of Poland and Hungary and to derive policy

implications for Japanese agriculture.

Ukrainian seasonal workers in Polish agriculture
In late December of 2022, the author visited the Warsaw and surrounding

areas in Poland to study the changes taken place in the mobility of workers
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from Ukraine in the agricultural and food sector. The author discussed labor
markets and foreign worker issues with the experts on the agriculture and
food sector and farm owners, and interviewed Ukrainian workers working in
a horticulture farm with greenhouses. This is a research note by the author
to understand the situation surrounding foreign workers in Central Europe

after the invasion by Russia.

As of December 2022 when a study was conducted, 3 million Ukrainians were
working in Poland. 60 % was in the construction related work. This figure
includes the workers who were not formally engaged in the labor markets.
Before the Russian invasion in February 2022, about 800,000 Ukrainian
workers were in Poland. The number of Ukrainian workers increased in
Poland. Many displaced Ukrainians were temporarily staying and working in
Poland.

Because of wage differences, many Ukrainian workers had been in Poland as
seasonal workers even before the Russian invasion for the past three decades.
Many Ukrainians living in the western part of Ukraine can speak Polish
language because Polish language was their mother tongue. Poland became
seasonal workers’ popular destination for their work because of geographical

proximity and easiness in communication.

After the Russian invasion, all male workers from Ukraine went back home
to serve for the country. Some female workers went back, and some female
workers stayed in Poland. Many female workers from Ukraine newly joined
the workforce in Poland as displaced temporal immigrants escaped from the

home country which has become battel fields.

The Ukrainian female workers were engaged in plant and livestock
production. The share of the agricultural sector in the sectors of the Polish
economy in which Ukrainian workers are employed is relatively small. 20,000
to 30,000 female workers from Ukraine were working in late 2022. The

seasonal workers are now displaced temporal immigrants from Ukraine.
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These female workers are relatively young, and they prefer to stay in cities.
Agriculture, which is in operation in rural areas, is not the sector for
socializing with other people. Rural areas are not preferred by the female
Ukrainian workers. Many are now working at service, construction and
manufacturing (including food) industries in the cities (Expert Interviews,
Professor S. Figiel, December 26, 2022).

75% of Ukrainian workers are sending money to home. On average, a half of
earnings is sent every month. For the first half of 2022, USD 6.5 billion was
sent to Ukraine as the remittance from the workers. The displaced temporal
immigrants from Ukraine are receiving preferential treatment in healthcare,

and social security and income tax payments.

Foreign workers have been inevitable workforce in Polish agriculture. The
author visited a tomato producing farm, located in southeast of Warsaw by 60
km. The production of vegetables and orchard started in the 1980s. It was a
family based private farm even before 1989. Currently, 80% of workforce is
from Ukraine. 20% is from Poland. These workers are involved in simple
manual work in green houses. The area for greenhouses is 0.8 hectare in total.

The greenhouses are used for tomato production throughout the year.

The beds for tomato plants can be used for two years. In a single pot, two
plants are placed. On average 30 to 40 kg of tomatoes can be harvested from
one plant per year. 70 kg level of production per plant is technologically
feasible, but for the quality of the products the yield is kept relatively low.
Heating in green houses melt the snow during the winter season. For the
greenhouses with plastic cover, the cover needs to be replaced every three

years. The greenhouses with glasses do not require frequent replacement.

The war in Ukraine started by Russia impacted the farm operations. First,
the importation of coals from Ukraine stopped. Coals are the sources of heat
during the cold winter month for the green houses. Coals from other countries

replaced the coals from Ukraine, but the nominal coal prices jumped up by 3
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times. Chemical fertilizer prices also increased by 2.5 times. Wages have been
raised but following a long-term trend. The seeds for tomatoes are imported
from the Netherlands.

Female workers from Ukraine can now freely cross the border. Male workers
need to be more than 60-year-old. Without a visa, Ukrainian workers can stay
in Poland up to 90 days. There exist private companies which can provide
placement services for the workers from Ukraine. The hired workers can live
on farm for free. According to the owner of the farm, the workers perform well.
In the busy months, they work 60 hours a week for two months. For two to
three months, some work for apple production. The workers are receiving
between 15 to 18 zloty (586 to 703 yen) per hour. It is lower than the minimum
wage in Poland of 22 zloty (859 yen) per hour.

For the farm output of tomatoes, producer prices are not necessarily
increasing. For large farms, supermarkets are main buyers. For this farm,

the products are sold in the main wholesale markets in Warsaw.

Under the Common Agriculture Policy (CPA), the instrument such as direct

payment and advisory services to support farming activities has been applied.

For summer and fall, eight Ukrainian workers have been employed. Before
the Russian invasion in February 2022, six were male out of eight workers.
But now all are female workers. These workers are seasonal workers. They

are polite people and can be trusted according to the owner of the farm.

Tomato production is not as profitable as it used to be. This is because of the
surge in energy prices. For example, electricity prices doubled from one zloty
per kwh to two zloty per kwh. Coals are used between 40 tons to 100 tons per
month. The farm need about 400 tons of coals a year. The yield of tomatoes is
70 kg/ square meters. In total 56,000 kg of tomatoes is produced a year from

this farm. Tomatoes are sold at three zloty per kg. The total revenue is
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168,000 zloty (USD 42,412 or 6,567 T-H). The profit is about a half of the
revenue after deducting the direct operating costs including wages and
materials costs. The wife of the owner is a schoolteacher and is not engaged

in the farming activities.

During the COVID time, hiring Ukrainian workers became more difficult. No
public and private transportation means existed for the Ukrainian workers
to come to Poland. The 10 days quarantine period was required after the
crossing the border. As a result of difficulty in the mobility of workers, the
Ukrainian workers stayed longer after getting the approval from the local
police. The trend of Ukrainian workers to seasonally move to Western and
Central Europe continued (Shnyrkov, et al., 2021). Some went to Russia, but

the number 1s much smaller than the workers who west bound.

A female Ukrainian worker was interviewed. She had 10 years experiences
for her engagement in horticultural production in green houses. The
similarity in language and the convenient location with closeness to the
Ukraine border were the reasons for working on the farm which the
interviewer visited. Finding this job was done through a network of
Ukrainians who are interested in working in Poland. She did not have She
was satisfied with the living environment of this farm. Free access to Internet
and TV was offered by the owner of the farm. The interviewee told that she
was satisfied with the working and living conditions on the farm. The female
workers from Ukraine live on the farm without their families. There might
require psychological supports for the female workers and the family

members left in the home country (Danylchuk, et al., 2022).

Ukrainian workers and the impact of the Russian invasion and the pandemic

in Hungarian agriculture!

1 The information gathered here is from the experts at the Institute of
Agricultural Economics Nonprofit Kft. (AKI) in Budapest, Hungary. The
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Hungary is narrowly bordered with Ukraine. There are ethnic Hungarians
living in the Transcarpathian region, mostly western Ukraine. For the ethnic
Hungarian the communication in Hungary is easy in the Hungarian labor
market. There have been seasonal workers from Ukraine in Hungary. The
Transcarpathian region in Ukraine has been at the center of outbound

immigrants to Central Europe? (Melnik, 2021).

Some Ukrainian workers have been engaged in Hungarian agricultural
production in summer and fall when the demand on farm labor increases for

crop, especially fruit cultivation and harvesting.

Wages are significantly higher in Hungary than in Ukraine. There used to be
the cases where the seasonal workers stay for a few years for economic
reasons. After the breakout of the war in Ukraine the number of Ukrainian
workers was reduced. Besides engagement in crop production, some have
worked in livestock production and slaughterhouses. Family farms tend to
hire more seasonal workers from other countries, mainly from Ukraine and

Rumania.

Agricultural production stayed the same even after the outbreak of the
pandemic in early 2020. Crop production was normal in 2020. The supply of
inputs such as chemical fertilizer and chemaicals for plant control was delayed

because of the mobility problems for transportation. Retail shops and

interviews were held in early January 2023.

2 There have been many immigrants from the Transcarpathian region as
explained in the below. Two third of them were male before the Russian
invasion of Ukraine.

The top 5 countries receiving migration from the Carpathian region include
Hungary, Germany, Poland, the Czech Republic and Slovakia. A
comparative analysis of the sex and age structure of migrants from Ukraine
showed that about 50 per cent of migrants were aged 20-35 and about two
thirds of emigrants were men. Active migratory mobility is typical of the
rural areas of the Carpathian region. Overall, the Ukrainian village has lost
more than 10 million people over the past 50 years as a result of migration
processes (Melnik, 2021, p.202).
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restaurants were closed after April 2020. The reduction of production of

agricultural and food products was observed in 2021.

After the pandemic, demand on agricultural and food products recovered. The
recovery of production was not smooth, especially after the invasion of Russia
in February 2022. The energy prices jumped up. Natural gas prices went up
and chemical fertilizer prices were raised. Rapeseed production was
negatively affected. The shortage of cooking oil took place. Palm oil was

imported from Indonesia to temporarily replace vegetable oils for cooking.

There exists the strong correlation between oil prices and maize prices, partly
because of high share in the production costs by chemical fertilizer and
chemicals. Agricultural and food prices increased by almost 40% during the
past few years because of the pandemic and the Russan invasion of Ukraine.
For sweet corn and peas, the processing procedure has improved its efficiency
so that the price increases stayed minimum. Only the increase of 5% of the

prices was observed. This process does not utilize much labor.

With weaken Hungarian forints, exports of agricultural products increased.
Imports of input materials became smaller. Naturally, the prices of imported
natural gas and chemical fertilizer increase. Wages kept increasing reflecting
the scarcity of labor in Hungarian agriculture. Animal production is still labor
intensive. The slaughterhouses, meat packing factories, employ many
workers. On average, 800 workers are employed per meat package plant. The

minimum wages were raised by 16% to 20%.

Implications for Japanese agriculture

Ukrainian workers have been historically engaged in production activities of
Polish and Hungarian agriculture. It has been easy to cross the borders for
seasonal work. No heavy preparation has been needed. Language barriers did
not exist. The Ukrainian networks exist to obtain newest information on the
conditions of farm work. For both seasonal workers and the employers

infrastructure exists for smooth transactions. There is no evidence of hikes in
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crime rates because of the increased number of workers from Ukraine.

If border controls for Japan become not so strict, we might see more inbound
workers from other countries. If supporting organizations or networks from
the side of the seasonal workers exist as we can observe for the seasonal
workers from Ukraine in Poland and Hungary to care for the life and work in
Japanese agriculture, settlement of the seasonal workers in Japan would be

much simpler and easier.
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EHEELHA R — DIV —F K 2 2 4 4-5
R 2,493 1211 29,587 34 532
TR CF IR/ E L5 99.7% 12.1% 98.6% 90.9%
Fiar gt ENR 7774 F 2261 91% | 6297 87%| 19894 | 67%| 71318 | 21%
FNXAL Y 0 - 110.0% 304 1%| 4341 13%
JARF AL 0 - 2| 0.0% 556 | 2% | 4233 12%
RIFAH 0 - 2| 0.0% 980 | 3% | 3894 11%
FN—) 0 - 0 - 5181 2%| 2747| 8%
W7 AR 410.2% 111 0.2% 391 1% 2672 8%
E)LRA 180 7% 285 4% 865 | 3%| 2230| 6%
AV RRVT 0 - 0 - 0 - 1454 4y
N—<=7 0 - 0 - 660 | 2% 1,137 3%
IVANT 0 - 0 - 1110 4% 1029 3%
< R=7 0 - 0 - 123 0.4% 666 | 2%

ny7 471 1.9% 195 3% 2276 8% 534 | 2%

Z Ot 110.0% 418 | 6% 1,910 6% 2277| 1%

& EF : Mckinney et.al.(2023)p21 & 0N p26 % F&IZEH1ERL,

HE1:RP, % TORINTWDEIEIL, YFO e FRGHRICED L& M E
DEIGZERLTND,

20 2021 FOMEIL, FBRES . KWRABEESR | & hREI6R 25 EEYiE
HHGV)IEIF~FFG I D 2,015 BV OHEE F T,

1 3 1 2022 FFOEEIT, BHBRZER TG SN D 2,000 B OEEE 5 Te,
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x5 2016 FEITHITHEELEIA - MEBERMREM (AT UR)
(BRL: A)
wed HEE
‘ REE \Ehnv = -
wh gz _ Riy . s
i mgay iy, | #E0 | PR gmg |
wads) |V A PIN
1L4)
2| 16,586 | 14478 | 2432| 7063| 4436| 3343 48,339
BEEE 10220 14,112 2,193| 7,770| 3,342 15043 | 52,678
REEE 3956| 3.226| 1,860| 9.855| 3,237 15,103| 37,236
EWHE 1653| 1,608 287 | 1,795 520 230 | 6,093
HEHE 2319 1,795 897| 2879| 1548| 1,010| 10,447
BAEE 11,188 | 3,978 591| 5681 3374| 1444| 26256
F A (SR
A 11,127] 10,001 369 | 1524 2002| 1,772| 26,794
%ﬁﬂﬁwﬁ&ﬂﬁ) 22510 | 27344 | 1552| 5271| 5357| 3971| 66,005
BAlL 9,063 17,007 854 | 4,125| 2649 1,830| 25,529
S 912 703 281 618 170 147 2,130
AV55UREt| 88,833 | 84,250 | 11,315 | 46,581 | 26,634 | 43,894 | 301,507

ZEL : Defra(2024a), Structure of the agricultural industry in England and

the UK at June |
DMERK L

TE 1 BB 2016 4F 6 A 1 H AT,
‘7}: 2 : UK Government, Farm Classification in the United Kingdom (Z X %

. EUEAPE B (standard output; EHIR RS T "
WEOIREE "THIRF SO AFER) D 3 5

YRS

2 (Cereals)| &1

)(arable crop) DAEPETH O HIL TV HRRER L 43
TR L),

90

F1F % ’Agricultural workforce by farm type’ & F&IZE
:%EE@M@%9%%*%MI@LT%@O

>D 2 LL ED3 g (cereals) & BAE & 1%
T X % EEY(combinable crops) DA FE Tl 6 H AL TV DR E A,
[ 2 %% (General cropping)] & (%, HEUEAPER D 3450 2 LU LSRR

FHEEINTWARFEILC

Iz
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F6 2023 FITHITHREEREA - MEMEBRUEFER(A TS0 F)

(B : A)
BEE HEE
- REE EhnV = N
ot T mass | 280 R mmm| H
WAL L) (=P VB4 L) A1) ]
1L)

# 17602 13,185| 2,619| 7024| 4125| 3,691| 48246
BEEE 12856 17206| 2495 6689| 2961| 10,611 52,819
R 49259| 3054 2019| 9,148| 3,132| 14,662| 36,273
AEREEl  1846] 1357 362| 1535| 494 216| 5,809
AREEl 2400| 1,884 805| 2438| 1,027 671 9,226

B 10,209 3,516 798| 5085| 3,167| 1074| 23779

FANB(GHAFM) | 11,648| 10,247 437 1,301 1659| 1431| 26,723
Fal (k)| 24745 | 27462| 1758 | 4,719| 4739 3.235| 66,658
RAl 8480 5,828 719| 2993 1882| 1,370| 21,272

Nk 195 714 153 374 91 68| 1,595
AVF5URE| 94,240 | 84,456 | 12,095 | 41,305 | 23,278 | 37,027 | 292,401

ZE} - Defra(2024a)i231F 5’Agricultural workforce by farm type’ % F:ICE#H

YRR

T Bl 2023 426 H 1 HEES,
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®1 REHEH -

MEBEBIOMEEROELATFUF) Q016 F&

L 7= 2023 FIZH 1T H1BEE)

ReE HEE
sy | REE [EHAT -
P ROAR E R
WAL 0;39 V34 L) A1) %

am 61%  -89%  TT%  -06% -T.0% 104%  -0.2%
HEEE 958% 21.9%  138% -13.9% -114% -295%  0.3%
FERE 1% 3% 86% T2% -33%  -29%  -2.6%
EREE 117% -156%  260% -145%| -4.9%|  -64%  -4.6%
FREE 35%  50% -102%| -153% -33.7%| -33.6% -11.7%
A& -87%| -116%  231% -105%  -6.1%| -25.7%  -9.4%
RO (LIAR) | 47%]  25%  185%| -14.6% -17.1% -192%  -0.3%
REH(EH) | 99%  04%  133% -105% -115%| -185%  1.0%
BA -64%| -168% -158%| -274% -28.9%| -25.2%  -16.7%
Tkl 18% 1% -45T%| -39.5%| -46.1%  -54.0% -25.1%
199598 6.1% 02%  6.9% -11.3% -12.6%| -15.6% -3.0%

&kl : Defra, Structure of the agricultural industry in England and the UK

at June (Z351F 5’ Agricultural workforce by farm type & F:(Z 5 1ERK,
E o BUEITA 6 H 1 B R TEuEL,
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57 ' SMELA & HRICERILT DR T RE CREM R ERIEHE )

®8 BEEH- -EbhIr—Trv— - - FHEORSG (12752 F) (2016 £,
2023 £)

2016F 20235

gz f_*?,fff_ phE | BEz f_*?yff;i P2

SM+HEEE  54.8% 4.6%| 40.6%|  60.2% 5.1% 34.7%
B=Egl  193% 5.0%  T5.7%|  20.9% 5.6% 74.3%
ZEl 69.0% 2.7%|  28.3%|  72.1% 3.1% 94.8%

155K 57.4% 3.8%| 38.8%| 61.1% 4.1% 34.8%
&kl : Defra, Structure of the agricultural industry in England and the UK
at June (28T %5’ Agricultural workforce by farm type’ % 512 E & 1R,
W1 BAEIEAE 6 A 1 HRFRUTLEES,
2 TRE#E) 1. Agricultural workforce by farm type’ (2355 [#&5E
FH - EMEEFEOLVE A L)) KO TREE - BEEECI— N2 A L)) OEFH
5 1E, THRIE(T V2 A L)), TERCS— 2 A 2)] KO THRRE
] D&,
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| ERREREROHE (BREFEAN) T30 ) (B A)

60,000

R E A
50,000
40,000
30,000 B \
B+ PR

T
i

o RS

.'—‘\.

e

T4 PE

0

O =" N N TN OMNO IO =EH AN NN ONOOO -l N ™M
Q000000000 W = =l o == = == = N AN AN
O 0O 0O 0000000000000 0O0OO0OO0OO o O O
NN AN ANANANANANANANANANANANANANANANANGAN N N N

2k} : Defra(2024b) 2 OF Defra(2024a)1Z 351 % °Agricultural workforce by
farm type’ & F\ZEFH 1R,

W1 B4 6 A 1 AR

£ 2 0 2008 FFLART A T 2020 4F1E, BEEFABINERDS R STz,
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2 BRERE~OKEE EEREMN AT

50%
£
45%
40% /\'
35%
30%
25% B+

20% A
S

15%
ANIR A FE T NS
10% it B #E:I: &) n+
5% 0\.’0—0\‘/0——0—0—"_"—‘ S
G
0%

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

ZE} - Defra(2024a)i231F 5’Agricultural workforce by farm type’ % F:ICE#H
TERY

L BEIEAT 6 A 1 ARERO S OB EH,

T 212020 £R1F, BREERBINRD VR S THR,

T3 ARFFEE IR, BRI, ERRE B HA JE B AU CRR L TR,

95



a v S ROEERG@ B L AARREDOZ ABFT) 1

x99 SNEAFHFHICHT HHEH - BFEMEFIRECR DERRLER

HelE P NES| FA> NZ e
- EEG10.42K 2 R
- BB AF— L0 |(1)AEWRCGER#A 5 2 e
FEFIZNE —(1)3205M1 | 584008 5 54 L— gﬁﬁz;ié
SrOMEEEE, (2)Ea | N, ()i ATREZR —i% - I%l7kﬂ%®¥é
IS RN 4 (prevailing wage) . N
jege « ETIWEEIEG | £ = |(Q)AE SNICHERLH  (Rfgl2e—n . FARRFRS PRAE
. . RXFERIZK
TF )G -EE | L— b (DEE TN 5 EA L 0T
R 48R F7 B 14 DIEERIREED OB, %ﬁfg%é i
1.25%3%k (Zhudis (DRl tbikbmind AT
R TIE R <, R |0,
DWFFTH D)
- EAEIE. B~k
aximEt, Rt LEE
BT IS D (B HEE L OFERE
AN (=RUEY T e o B o~ B2
DIEHEILIR, - B O3 A I L
A TR |050% hTE T Lik | D TR e |
e E L 2 S ks . . DD, fEIAMERR| I ESES R
JEkfE R EFER S | T, BAEIX, iV E SR 2 3 HESFETD T
Do T iEfth D HFIETIHE S N AN = 92 E 5 SR L b
T CEIAEAARE BE R | TW WA AERD . ;E‘H%Iﬁ‘i%’g%’ BRE A, Lo ENE
) IRESIERNCE EA | ISR L Y CTEM T o
X | BREEENOPE . | TR
%, 7o 2R IR B LA [ 7> & Dffi 2258 S5 %
- B FE O RE L | TR, %@%’g#(:tﬁéﬂ-ﬂ‘% HONEHAE A ”
B S, - EAENE T BRI, S HH, °
- FEE OPIEE BN BT E TR ‘
BRIIHRECTER L A |ERET L fmRORE L
T5 2 LIEAH, ST L STHL © 2875,
c FRBEFIRITHA T
PNEGEIEER
SWSOH |, o ke e 160k KL 752—n 395N7Z Kb~  [3255 kL
HEH
(DHAH - 242K
v REL R 12 %880 AEHIZR(3 2 A X
w0 R s e | TR e e L
(2)EME : B 758 5 HEHE R L
v RLLE1X13.8% 1%
SWS DI B# 1%
NHS(ERMFEMEEY — | 2T ¢ 77 (&g -
BEFERER | R)~DT 7 AA[RE, | FE&E M OEFGRES RT3 D e L 1HH7s L
W ITBIMOMELR | HOWTITHERK
e~ I AHELE
e OHIR |6 A 34 180 A #190 A [ ;;/THEP”H 94 A
i
hﬁﬁﬂlﬁﬁ 338 ] 75 FA [HH7z L 9A 43 A LAN
H
Swsﬁﬁ*ﬁ IHTFA R L i L 1HOFA i L
H B EHIBR | 4RIz 72 L BODEAEIELBE (R L KRR E RS- [ L ]

%kl : Shropshire, J. et.al. (2023) & (2 ZEF 03 N4E - L L THERL,

96




TR

SHELN & SRIC RIS DR ATRE CREM R R GEIEHE )

£ 10 RNFEICETSFEHHFHEOERRAF—L. ZANER

FBEHFBHEAXF—LDHE

AEANFBEZ AN OBS

KA

< 20204RIC 7LV T L O TC E R
D P B U C R E S BE &k
L9 D Fr,

(7=77L. RAYOBEEIT, 1Z1ELT
?éﬁk%@%%w@W%@%mw
?

LB - . BRI CHERI307 A
=N

e e e A R
7) DI L

A5y

CEH LEZ EICFHBBE O AN
T E L CEY (7 4—214l)

<4005 NFLE DANE N BB E

7T VRAR

CEH LE & o TE R BERICES
WTHEH - EH

c KI2TH6T ANDZEHFME, Kby
TEw v g i EE

ALV

< A LUEICK T 2B E RSB
(gestion colectiva de
contrataciones en origen) DftLiH%
WU CEHTBFELEN, EHLEE
O_EMERYErbICESE, EHLE
2RI AEE - EA ISR T A4

- K150 NDOZFEH @A, Ko
ErnyvaHyu®E, TomF o=
e 3

< A LUEE o T EBWE ORI

« A (KI3T~5T N) b DFHi %

ey T2 TRV, HEEETEMN SNy o . ) s
X'jl 7_/ 5Nuﬁi’§®”¥%%'ﬁk§%&:;ﬁ‘bf é%{ﬁ%a\—jﬁ%<{Kﬁo U i’ﬁi\‘[’lﬂ
BBl gk o5 © Y & 36 HG
T TA T D EESEE
N—F R — WCRE K, NU—%H - VY 31X
S
- FEIGHB N 7y B AF— LR
X —AITHEO X 34,532 A FZ AN
« 2019 I /I E N A v v b A X —|(20224F)
%@.A%ﬁﬂxm U7 TATEOIRY | - B B L

E., WEKGEE, 7T RENDZA
ﬂo

(EUBERLRTIL . F755F AFLE o 2
T &% AdL, T DX & A EIXEU
JME(V—~=T « ZAH U TN
)65 A

ZEHL : Augére-Granier (2021) N OZEH (2022¢) (23D X FEE1EM,
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F8E

BERSFICHE T DR EXRRERIEDFREICEAT 5 —FE
—EEVOHERAE 2 FMRFICHFED

—RRABA T4 %&b ELT—

JCIE LA E R R

PRL Bk

(IR YIE:D,

Ta - 7uvey MplREEARIBEEERE
A =

(W FEt 7174

1. iR
1.1 [ZC®IC

IR FEFCMIRETICBN T, K4 Ao iaE -7 RSN 7B o RS
FOJFAGEH | 1ZRERERTHY | HOFERROMRIIFF > 7272 LR &
2oty MZTHRBRNTNDHFTE 2, BHBEIC & > THENF#E O
RIZEE R T —~D—2>ThHD,

ANMARRZfRHET D720, —EDOHMM: - Rz AT 204EANEZIT AN
HZEABARE LT, 20194 4 HICHEA SN B EEERIEICHOWT, ZhE
THEMILE, [E2ZWmE O B O bR B O S E R HBUR 2R
L, (ENBREPEL TE, —FH, SRERFEPREST D Z L Lo EHTR
FRE, BRI - BB O R E & LT, #% < O/ EEO/MNE N
FEE L b . FRT 2022454 H 13 BT, REVIOERRERK THEHHE 2
5 ZEUS L7247 (Weng Fei) KEFDREMAETHDLaL 7 U —FRUTER
Nt 2 3R L CE 238 a2 b L2, ZORECHEEZ POICHGEET 52 & &
ol
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DL DAL, TREHRE2 5] BREIET501F, B TH, FF
EERE 1 ORI HIM 5 245 UEBRRZ +0#k72 2024 < BV ThH A
D ETHIL T\, EFMLORBFICIX, THIERRMGE S DT 34T,
REHAETE OO0 EWHIEBXOFEN LR, TO% LRI TREHRE
2 5] ZBAFT EAS Y2 HABEEREBTICE S &, 2023 4F 12 AR
ik, BB T 30 AL FER - M RS Te A, JEESBITL AL
STWDL AT, TOSEERD Z L, WNCRERRE 2 5 EEHE N
EFENTEODET B —ARAZT ¢ bRz, IR TR DB ORF O
HEE2 GO TILT L& LT,

FI T, F2wmE LT, AR ORERRERE & B0 & < ESBRERE O
B 7p Ea £ &, HI3FEE LT, HRKD A ARG ORFELRE 2 & Bt L
T L REICOWTARAN EEHEOHEIMY K== - my =7 MRk
BORERZ S L ITHFET 5, LT, F48E LT, FEREHRIEIZBNT
XS THIRTFAETH D THHESE ] OFRBRICOVWTETOREEE LD
Thb, FIZ, @daxoEn BEANGEE O ANEBER] 2B W TRy 77~
T2 0ED (B2 2 THFHl) 220 Th@mB ez THI,

FEMILIC LD 2023 - 1 HOHREE )DL, DTN TELIMES THRVD
(. TECRESE B M K O EHRERIE OLE Y I+ 2 Akl * (LR,
(HikE S & T5) Zihd, ZHEEEL OMEHR A ZETRICHER L
TEHEIT. IRETEBB IR T2 TR I D, AikE 2@k bt
M EINTZERPERER DO E ¥ U TEREII K2 b D THY | EFHIZL -
THRWVICHIRICAR D 1ETH -T2 W k9, E@EmoRic, [Elks
HFIEE) LW TR ANBORD T O S 572 8 ZALDEEE 233V R T
b, INOEFLIEETSZ LIIHHHRER, W OnKSE DT
WTHI AL R LTHRIZN,

VSRR - PESEREMR - FEACE I B R S B, 2023 AF 8 AT TRpEHRE
297 ] OXGIEFRIBI S L7,

CMAEERE T FESEERAE AL (505 4F 12 HREUE) BEEER

PpRILIERR (2022) M

PAMEAM ZEIEICZ I AN D TRz R L. BRI SEICH L TE R 2l
RLHZEHFHME LT, 2022 4F 11 A 22 HICHARBUFIC & - Tkl S =ik
Rk 16 [BIZOT Y Bl S NI A RRE 2 T Orkim & B £ A ook iR
23, 2023 4F 11 H 30 B, BIREIEEREOLFRER TH HiEFREICEE S
7=,
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5 8 T R EFITIS T 2 R EBLREM EE D FRMEIC B9 2 — B R @ IIETR - EEE)

B, ARMIBT2RECEROMSIE, MEICET 20 TIE R, EE
SDOENNZR A THD Z L LA D,

1.2. TR EBM

e E A RBHI IR 2 AT 201, FEEEEXE DT T L Db OB L, REMR
gt e L Cin - 2019) 1%, ER¥ETIE TRERRE) & EBEOMF EotsE
EDORNZIIHEDOF v v IR D L L, iR, EOBFEO LT EE A TH
AN DOAIENIN =Y ZROANXITEEIZ DN ITHZ D LB~ TWH
D, HEES & A (2021) %, EREFEEZHETOAARL T AU I OIEBEO
WA U C, AAROER IS TIE, 23 2a=7 4 LV THEBEEE EZ2H
DETLEBRTEBE~OBE DT VRENTHD LEFLLTWD, MKIEE
(2022) 1, LB OZ ANOFLNIKETHE T, RO TZ O E T H
DA, AbiEE, BAeH . PEMDT O BAYER,  SWUNHG O PR T O A
FUTAB R A 7000 & BRI R I S W CTHRREE T B 70 & VA OBLR % 4
rLTuna,

Fo. FERRE 2 5 IZOWTIBREUR & ORE & fE DT 2478032 < |
ZOHATHIRITFR A (2020) 0 EARTHEF (2020) 282 &EFT LW, RIFE L,
(FEHRE 2 BZ oW T, FROFOLENAETH Y | FEMLBRL LD
ATRBMEDS RV ERE . BRAIE, RRERGRERIEICIX 3 R (T IF ANUAEIZEE
BEEDRWIO CTHASINTZZ &) [ ANEFH DI T AFUIRFE O BRE 23 7
bNDZ & 2T ANIANE N T EE OEFEAD AREPEIC OV THID T Z DOFF
ERREHIE AR BiF722 b)) OBRBORICHADBERNDBEV IAEN TS,
RN, ks, TREEHRE 2 5 ICRHE L7 AT R RORR Y R4 7= 5 7
VY,

ZZ CAR T SMNEANDEAREZTASI L TEEWZ D TR 23,
BT REZEISCE B OFAVEICOWTHEET 5, BARMICIE, THEHEE 2 5
wIEH Lica 7 U — bR THRASHO 1 3EITH2 D AMBRA~D BGEL A
RpR & & b, BRI - B eI B OBEREDY & 72 b T HBIBIRIC DV TR
AEL. O TH R THEEEFEEHIE ) & TFEERedIE ) 121 2 @ ER

P EA (2019) &=
CEFRS & (2021) MR
TOngEE (2022) &
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BHOMBEZH LML, ERSFICBITAEHRTO -T2 L5281
E95, F LT, BIZANE NG @BFE DG CE 2 FHL RS OB I —n a2k
CloWEFE D,

1.3 ERBERIEDME

ANFRENE LWREEEST 25502, 2019 /£ 4 A 1 HIZBRMA L7 FrEH:
REHIEE 1T, — O DIEREERRNOI Y S>> TW5, Fhid, fTEREHIR S @B TR
SEETO IFEHRE 1 &) &, fEEBIM O LIPS EEOHKFRNTE 5 [Ff
EAE2 5] Th D,

BRIG U IRFDORFERERE S TFIX 1 4 0B Th o7, 202245 A 25 BIT, 3778
(2O DIVTW T BOEZE S B & | FRTEHS - PEZERSIR - 55U 715 R B B 36 00 B
ELTIDIEHEALL 208 EloTc, £, 1 208505 6 TREHBE 2 )
DXFGT B IR 0 B & 3 - A LR B O 2 58 Th - 7275, 2023 4F 8 H
31 BfIT1 0B nBmEin, M#ESHFLUNAO 1 1 58T FFEHIE2 5] ~
DO FRBIV-, FIZ, 2024 4 3 A 29 AfF T, FEH - EEXEEK - BRETFH
HWEE LGSy B 2 [ LR ROEZE B ) (PR L. BREZE, Pamdianidin, Wk
HMEZE. FIRIZE, IREZER ENIVI S Z ENAREL 22D Z LTI A, BT 72fFE
PEXEEY (FREHGRE 1 wo0Ak) & LT, THEhFEEIE), $hE), THRE], TR
MPEZ] DB, 2 T1 608 L7enZ ENARINTS,

(FFEHRE 1 B OEFEKZ IS 51213, O B AGERE /AN 4 & 43 EFR]
FE e 1 5B A% 2 TRBL— b, T, @ 3EMOHEREFE & Bif
Ik 2D THERFEE LV — N O oD FENRD 5, Bk Oy B RlFFEHRE 1
SRR (ERO) (oW TiE, oy E L BT, 2020 4 8 A ZHIE
EH LTV D (B 2T R LSS BRI, 2019 4F 9 H £ TIZ 3 RIEHEH
ZIN

[RFETRE 2 5] OIEREZEUST 272D12i%, O BrRlfFELEE 2 53k
B, XE, @HERERE 1 BOUTHRERE H—FE RO WT NI BT D LE R H
DI, BERDFIZONTE, I, IRELIIHE L LT, ERXEANE
D5 W (RIS CT0.6~34) OFEBRBRART, F¥v VT 7 v IV RT

2024 4F 3 29 HERREIREIZ LD TRFEHREDIE R B ITAR 2 il BE D I
BT D EEARTTE) BAER,
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5 8 T R EFITIS T 2 R EBLREM EE D FRMEIC B9 2 — B R @ IIETR - EEE)

L (LR, TeCus) &3%) "o L~r 3MY (FRE L~V 4 BERE) DHEEIC
ETHNEND D,

Z LT, fEHEE 15 OFEEEKRZIIF L TWAHAEAN (LT, 11 558E
BRESMNEIND &9 D) 1T 2 3 RIE. TSR OB A TR EA~DFRAT -
B DIE D> W oA TE EOFIRINTR e & 1 OAERRB LI TS, Zih
DARIT, JEMETH 2K EHREFTBHER RO BTV D A3, £ O SRIKHI
WA EIZIX, EBEAORREZ X TR EEE~Z b2 A2 R
RETAZENTEL LIRS TND,

7k, TRFEHRE2 &) ZHUS LTV A 4MNEAN (LLF, 2 SR EHRESME A
EF D) Ik LTEL 1 BARERRANE A O L O RIEE SR ITFB LI T
VY,

2. BN BHOREREZD CHRAEDIKR
21 EXRBEDELGEE

ErzsmE (UUF, TERE] £95) Tk, AEAGEHFIC RN D
WE] Th YT D720 ORMAEFBmRIIZIT> T\ D,

ZD—2l%, 2017 FITHL Lm0 KA BSHR IC K 5 — R R i R B O 1Y
KRIZKHET 2 72 DICRFIRAVHE & L CAlRR S e TANE N EERR sy &= A F
) (BT, Ty EHE] £95) O—RE LTHIA L EHHE AR
At EEE] JREERE) 2, 2023 EnLERKEREEZ M LT L2 &
7o ZOREHIEIL, YHEEICL-oTZITANLNE [HE AR H )
DEFEERETDHIZODO LD TH oA, 2022 FFI1C THEHHBE 2 5 23V#EA:
L7l bbb THIBEZILR LI D Th D, £z, BEAIEOLHE [HE
NTf@E &S DR KE (ELREREE) ) EE X, SMNEANEREEE
EANTZT TR Bl ALK RESRE LI LB ERP DD
A9, ZHUTED ., 2023 412 HITiE, AMNE NSRS TT 4, XA
3R CREN 9N ZE LT D,

CoOBE, &GOS ESKREFE RO E L E D EIHST A0, By
HOHRKO BN TWD TR AGHE] % 2023 428 HMh b A 74 Ak
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