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A. Bilik

ADGXQNX QLH PLD&\ LVWRWQHJIR ZS4a\ZX QD F]DV SU]JHZR]X
GRPLQXM F URO F]\QQLNyZ ]JHZQ WU]JQ\FK Z NV]WDaAWRZDQ
4D FXFKyZ GRVWDZ Z ZDUXQNDFK NU\]\VX

6aRZD NOXWURDAH'SRUW PRUVNL ORU]JH &]HUZRQH NU\]J\V Jt
WUDQVSRUWX ab FXFK GRVWDZ

-(/l FRGHV ) /[

Introduction

ODULQH WUDQVSRUW SOD\V D NH\ UROH LQ LQWHUQDWL
PHQW RI FDUJR RQ D ODUJH VFDOH DQG HQDEOLQJ WKH C
PDMRU FRPPXQLFDWLRQ URXWHY 7KH 5HG 6HD EDVLQ LV
WUDGH ZLWKLQ PDULWLPH WUDQVSRUW DV LW FRQWDLQ
$IULFD DQG $VLD 7KH IXQFWLRQLQJ RI WKHVH URXWHYV
WR PDULWLPH WUDQVSRUW LQ WKH 5HG 6HD ZKEFK DIIHF
DWLRQ RI JOREDO VXSSO\ FKDLQV ,Q JHRSROLWLFDO WH
E\ D FRPSOH[] SROLWLFDO VLWXDWLRQ ZKLFK LQ WXUQ I
transport and creates numerous challenges for it. The movement of cargo within the Red
6HD LV VKDSHG E\ WKH LQWHUSOD\ RI PXOWLSOH IDFWRI
and environmental ones.

,Q WKH FRQWH[W RI + LQFUHDVLQJ LPSRUWDQFF
ditions affecting the duration of maritime cargo transport in this area. The significance
RI WKLV WRSLF VWHPV QRW RQO\ IURP WKH UROH RI PDUL
RI HFRQRPLF JOREDOL]DWLRQ EXW DOVR IURP LWV GLUH|I
of national economies. Maritime transport through the Red Sea is crucial for maintain-

LQJ WKH FRQWLQXLW\ RI VXSSOLHV RI HQHUJ\ UHVRXUFH
JRRGV WKDW XQGHUSLQ WKH IXQFWLRQLQJ RI PDQ\ HFRQ
PD\ OHDG WR VKDUS LQFUHDVHYV LQ HQWHUSULVHVY RSHL
ULVLQJ LQIODWLRQ DQG GLVWXUEDQFHV LQ WKH WUDG
Rl D G\QDPLFDOO\ FKDQJLQJ JOREDO JHRSROLWLFDO VLV
WKH HIILFLHQF\ RI PDULWLPH WUDQVSRUW WKURXJK WKH
RI VWUDWHILF SODQQLQJ DW ERWK WKH RSHUDWLRQDO [
7KLV VWXG\ LGHQWLILHYVY WKH VLJQLILFDQFH RI WKH 5H
YLGHY D GHVFULSWLRQ RI PDULWLPH WUDQVSRUW DQG
as well as the infrastructural conditions of the region. It also presents the role of the Red
6HD LQ LOWHUQDWLRQDO WUDGH 7KH VXEVHTXHQW VHF
DIIHFWLQJ PDULWLPH WUDQVSRUW RI JRRGV IURP $VLD W
WLRQ LV JLYHQ WR WUDQVSRUW GLVUXSWLRQV DULVLQJ
WKUHDWYV ZLWKLQ WKH 5HG 6HD UHJLRQ DQG WKH FRQVL!
RP\ DQG WKH HFRQRPLF GHYHORSPHQW RI WKH UHJLRQT
FRQFHUQV WKH DQDO\VLY RI WKH UHODWLRQVKLSV EHWZ
and the situation in the Red Sea.



Determinants of the duration of maritime cargo transport through the Red Sea...

Characteristics of maritime transport worldwide

ODULWLPH WUDQVSRUW LQ WKWYWHBRRMWMHFHKQNN FSIOBPDHIGRDL
FDQW UROH LQ KLVWRULFDO PRPUH\QXIRWU BIKD S Q QD QWMWHK.H XRX
WKH GHYHORSPHQW RI PDQ\ HRDEGIW WIKHHVS5WRPHKQ O Y § 1 \USHNV D
WLXP 2ZLQJ WR LW DW WKH WDHM RAXAWRISH D QVK DOL@®R U W R
JHRJUDSKLFDO GLVFRYHULHV L%DWWGE& ORIRH X& DLSH/ HIL R KR
LQ &KULVWRSKHU &ROXPEX®DLWHU FRIQVIPEYUHUG 6PHIQ L
*DPD LQ EHFDPH WKH ILUXWRWR BHDHR ,QQGD) HWSR. @ D C
XQGHUWRRN WKH ILUVW FLOFWRE@DMWDIDWLRE® RI XKH QD RE

International maritime transport is one of the pillars supporting the development
RI WKH ZRUOG HFRQRP\ DQG WKH SURFHVVHV RI JOREDC
PRUH WKDQ RI JOREDO WUDGH YROXPH LW LV RI IXQ(
RI LQWHUQDWLRQDO FRPPHUFH ORUHRYHU LW -FRQGLWL
SO\ FKDLQV DQG QHWZRUNV ZRUOGZLGH >*U]J]HODNRZVNIL
RI WKH JOREDO WUDQVSRUW VA\VWHP LV FRQWLQXRXVO\
LQ WKH ZRUOG HFRQRP\ > %RPEL VND @

$FFRUGLQJ WR 6DOPRQRZLF] PDULWLPH WUDQVSRUW L
DQG HQYLURQPHQWDOO\ IULHQGO\ EUDQFK RI WUDQVSRU
LQ WKH GHYHORSPHQW RI PDULWLPH WUDQVSRUW LQFOX
f KLIJK FRQFHUQ IRU VDIHW\ DQG HQYLURQPHQWDO SURYV

DUHDV
+ WKH HQYLURQPHQW RI DQLPDOV DQG SODQWY JURZLQ

VWUXFWXUH
f HQVXULQJ SURWHFWLRQ DJDLQVW WHUURULVW DQG R\

Ongoing technological developments are causing changes in maritime trans-
SRUW LQ WHUPV RI LWV FDSDFLW\ DQG UHOLDELOLW\ 7]
LQFUHDVHG RYHU WKH \HDUV VLJQLILFDQWO\ LPSURYLQ.
EHHQ D PDMRU DGYDQWDJH RI WKLV PRGH RI WUDQVSRUYV
DQRG PRUH HQHUJ\ HIILFLHQW YHVVHOV DQG WKH LQWURC
VLEOH WR RSHUDWH VKLSV ZLWK VPDOOHU FUHZV ZKLOH
7KH RQO\ FRQVWUDLQWYV IRU VKLSVY DUH WKH KDQGOLQJ
and the canals that serve them. Another aspect concerning changes in maritime transport
LV YHVVHO VSHHG ZKLFK KDV LPSURYHG VOLJKWO\ GXH \
ZKLFK DUH IDVWHU WKDQ FRQYHQWLRQDO YHVVHOV >5RC

7KH IXQFWLRQLQJ RI PDULWLPH URXWHY GHSHQGV VL
ZKLFK GHWHUPLQH ERWK URXWH VHOHFWLRQ DQG WKH F|
SRLQWV VXFK DV WKH 6WUDLW RI +RUPX] WKH %DE DO O
&«DQDOV VHUYHV DV D WRRO RI SROLWLFDO SUHVVXUH >
LQ WKH 6RXWK &KLQD 6HD DQG LQ 7XUNH\YIV %RVSRUXYV
to major disruptions rooted in political tensions.

,Q WKH FDVH RI WKH 6RXWK &KLQD 6HD WKH VWUDWH!.
DQG QDWXUDO JDV GHSRVLWYV EXW DERYH DOO IURP WKI
WKH UHJLRQ $FFRUGLQJ WR GDWD IURP WKH 8QLWHG 1D
RSPHQW RI WKH WRWDO YDOXH RI JOREDO WUDGH LV



A. Bilik

RQH WKLUG RI WKLV YROXPH SDVVLQJ WKURXJK WKH 6R
5XQGH HW DO > @ UHSRUW WKDW QHDUO\ RI &KLQDSY
WKDQ RI WKHVH URXWHV SDVV WKURXJK WKH 6RXWK &
H[SRUWV JRRGV ZRUWK DSSUR[LPDWHO\ ELOOLRQ GRO

2WKHU JOREDO WUDGH URXWHY DUH DOVR WKUHDWHQH
ILIWK Rl JOREDO RLO SURGXFWLRQ IORZV WKURXJK WKH
6HD DQG WHQVLRQV EHWZHHQ ,UDQ DQG :HVWHUQ HFRQ
WLRQV )RU H[DPSOH LQ $SULO ,UDQYV 5HYROXWLR
D WRQ FRQWDLQHU VKLS >&DUORPDJQR HW DO @

$QRWKHU PDMRU VRXUFH RI GLVUXSWLRQ WR JOREDO P
EHFDPH HVSHFLDOO\ YLVLEOH LQ LQ WKH 3DQDPD &DC
FDXVHG D SDUDO\VLV RI PDULWLPH WUDIILF DORQJ WKLYV
ORVVHV IRU WKH PRVW GHSHQGHQW FRXQWULHV LQFOX
BWDWHV ,Q VHYHUH GURXJKWVY LQ WKH 3DQDPD &DC
RI JOREDO PDULWLPH WUDGH IRUFHG RSHUDWRUV WR DC
QDJH E\ QHDUO\ RQH WKLUG >&KDPEHUYV @

Geographical location and infrastructural conditions of the Red Sea

7KH 5HG 6HD LV DQ LQODQGF D QYW & IEFFHRQAHHIH §IW D ©DEMC
ELDQ 3HQLQVXOD DSSUR[LPDWK® PD[LRRPLQLGMXIWK Z
\LHOGLQJ D WRWDO VXUIDFHNPGEHD6\RHPRWW WKDWDX O
W KDV DQ HORQJDWHG VSLQGOH VKDSHG IRUP

DQG ZDV FUHDWHG EHFDX\J _*'ﬂ“;_m://“ ~_iraq IWLQJ

RI WKH (DUWKYV FUXVW $0O .:",,.‘..’\ﬂou’% e | WKDQ
WHQ WLPHV VPDOOHU WKL~ i~ “__ DUJHVW
VHD WKH 3KLOLSSLQH 6HD g,:_ FUX
FLDO UROH LQ JOREDO WUL+ 1 & ‘H WR LW
VWUDWHJILF ORFDWLRQ $FEGYPT _ A sAUDI 3:1

(QF\FORSHGLD >(QF\NORSF . ‘= =
WKH 5HG 6HD * (U\WKUDLR P
RU WKH (U\WKUDHDQ 6HD =~ — | —.

RI WKH ,QGLDQ 2FHDQ FR | JHFW
FRQQHFWLRQ EHWZHHQ $VL .~ T HOO
DV EHWZHHQ WKH ,QGLDBQ O, 3
LWHUUDQHDQ 6HD ZKLFK ¢ /m_“-“ JWHVW
DQG IDVWHVW URXWH IRU L~ """ RXWK
LW FRQQHFWV WKURXJK WK / \;;}_ ~WUDLW
DQG WKH *XOI RI $GHQ ZLW ] /ETH.OP.Aﬂ'f‘“-’““ Q

and to the north through the Gulf of Suez / .
and the Suez Canal with the Mediterranear)LJXUH 3SROLWLEDO P-DS RI WKF
6HD )LJXUH 6HYHQ FRXd@WULHYV KDYH DFFHVYV
WR LW 6DXGL $UDELD (JOPSWKQKULWIRDODW\NODHOSD UHJ
<HPHQ -RUGDQ DQG 6XGDgerwonego

The geographical location of the Red Se8RXUFH >'HSRVLWSKRWRYV @
correlates with the maritime infrastructure'UyGarR >'HSRVLWSKRWRYV @

8
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HVWDEOLVKHG WKHUH 7KH LPSOHPHQWHG VROXWLRQV 1
LQ WKH FDVH RI FUXGH RLO WUDQVSRUW SLSHOLQH LQI
&DQDO OHDGLQJ IURP WKH OHGLWHUUDQHDQ 6HD LV FRP
DOVR VHUYHV DV WKH VWDUWLQJ SRLQW IRU MRXUQH\V
6HD WR (XURSH 7KH SRUW ZDV FUHDWHG GXULQJ WKH F
DQG W LQFOXGHYVY DPRQJ RWKHU HOHPHQWY D KLJ
VHUYHYV DV DQ DQFKRUDJH SRUW EHIRUH RU DIWHU WUDAQ
WDQW ORJLVWLFDO SRLQW RQ (J\SWYV WUDQVSRUW PDS

7TKH %DE DO ODQGDE 6WUDLW IRUPLQJ WKH VRXWKHUQ
RI $GHQ LV D FULWLFDO SRLQW JXDUGLQJ WKH JDWHZD\
RLO DQG $VLDQ PDQXIDFWXUHUV 6KDUHG E\ <HPHQ (UL\

NP ZLGH DQG GLYLGHG LQWR WZR FKDQQHOV E\ 3HULP
RI $GHQ KDV VWUDWHJILF LPSRUWDQFH 7KH JXOIl KDV WU
VPXJJOLQJ DQG LOOHJDO DUPV WUDIILFEFNLQJ $FFRUGLQ
WLRQ LQLWLDWLYHY DQG UHJLRQDO UHJXODWLRQV KDYH
PLOLWDU\ SUHVHQFH RI PDMRU ZRUOG SRZHUV LQ WKH
DQG WKH 8QLWHG 6WDWHY >+DUDODPELGHYV @

The role of the Red Sea in the international trade

The Red Sea is a major trade and shipping route through which crude oil from the Per-
VLDQ *XOIl LV WUDQVSRUWHG WR (XURSH PHHWLQJ PRU
>)DULG S @ $0 $KPDU OLHV DW WKH VWUDWHJILF FF
WDQW VKLSSLQJ URXWH DOVR IRU PLOLWDU\ IRUFHV EHW
LRXV SDUWV RI WKH ZRUOG ,W LV DGGLWLRQDOO\ VXUU
DUPHG IRUFHVY DQG PXWXDO DQWDJRQLVPV $V D UHVXOV
ERWK UHJLRQDO DQG LQWHUQDWLRQDO FRQIOLFWV 7KH
6HD DQG WKH 3HUVLDQ *XOl ZKLFK VKDUH KLVWRULFDO
RFFXUULQJ ZLWKLQ RU DURXQG WKH 5HG 6HD EDVLQ KDY
DQG YLFH YHUVD >)DULG S @

7KH LPSRUWDQFH RI WKH 5HG 6HD IRU JOREDO WUDGH
PRVW YLVLEOH GXULQJ WKH VL[ GD\ EORFNDJH Rl WKH 6
WDLQHU YHVVHO (YHU *LYHQ 7KLV LQFLGHQW WUDSSHG |
UXSWHG WUDGH IORZ ZRUWK DQ HVWLPDWHG 86" ELOC
&RQVLGHULQJ WKDW DURXQG RI JOREDO WUDGH SDVV
GLVUXSWLRQ DIIHFWHG QRW RQO\ WKH JOREDO VKLSSLC
DQG VXSSO\ FKDLQV IURP PDQXIDFWXUHUV WR GRPHVWL
7KH HVFDODWLRQ RI DUPHG DFWLYLW\ LQ '"HFHPEHU L
WKH LPSDFW RI +RXWKL DWWDFNV KLJKOLJKWHG WKH IL
maritime routes.

'DWD DQDO\WLY UHVXOWY IURPQLFDWXEQV VIKH GUID® &R
5HVHDUFK VKRZHG WKDW QHDUORRGVRE HWIH MWQ PR WC
ERULQJ FRXQWULHYV SDVV WKDA®YJKVWHKRXIHKGWEEHHD % ¥ E HD
Strait and the Suez Canal. Other estimates plaeashhre of maritime cargo passing
through this area as high as 30%. This percengmgenificant compared with other
PDULWLPH (ERWWOHQHFNV"™ 3OXD/ML EH MIKHG 5W & RovHD L\QWW

9



A. Bilik

DQG $VLDQ PDUNHWY >%XFKKRRAK $0@6 DKW S\D 00OV RHDWQKI
ERWWOHQHFN IRU RLO VXS8QXR]LRWYW @OOLOBMFWKH, @ADUEDAE WV RH
LQJ WR &KDWKDP +RXVH EHIRWH MNWMKH SUQEHY LR BRI Go Y
GDE 6WUDLW UHFRUGHG WKHBEOUDQVEW WXSHODLWHO\DQ R
RI JOREDO ZKHDW H[SRUWYV BKWLW &HHAW SR R D QOWR BLR®P |\\
SO\ FKDLQV >% XFKKRO] @

7KH +RXWKL PRYHPHQW LQ <HPHQ HTXLSSHG ZLWK ECLC
QDYDO PLQHV DQG GURQHV FRQWLQXHG WR HVFDODWH
WUDQVLW WKURXJK WKH %DE DO ODQGDE 6WUDLW LQ FR
DQG +DPDV $V D UHVXOW IRU WKH ILUVW WLPH VHYHUD
GLUHFWO\ LQ WKH FHQWHU RI WKH FRQIOLFW O0DQ\ ORJL\
+ UHVSRQVLEOH IRU Rl JOREDO FRQWDLQHU WUDQVSR
WKH\ ZRXOG QRW WUDQVSRUW JRRGV WKURXJK WKH %DE

The Red Sea has also gained importance in the geopolitics and economies of Saudi
$UDELD WKH 8QLWHG $UDE (PLUDWHYV DQG RWKHU *XOI
JROORZLQJ WKH $UDE 8SULVLQJ DQG WKH GHFOLQH LQ Fl
ELQHG ZLWK WKH QHHG WR DFFHOHUDWH HFRQRPLF GLY}I
PHQWLQJ DPELWLRXV YLVLRQV DLPHG DW FRPSUHKHQVI
DQRG UHGHILQLQJ WKHLU UROH LQ JOREDO YDOXH FKDLQ
7KH UHJLRQDO OHDGHU LQ WKH 5HG 6HD DUHD (J\SW L
LOQOWHQVLI\LQJ PDULWLPH GHYHORSPHQW SURMHFWYVY DQC(
&DQDO UHIJLRQ DQG DORQJ WKH 5HG 6HD FRDVW- &RXQWU
GDQ DQG ,vUDHO DOVR KDYH VWURQJ LQWHUHVWYVY LQ PD
VWUDWHILF ZDWHUV >1DUERQH 'LGGHUVKRYHQ S
likewise far from passive.

&KLQDTV ODUJHVW VWDWH RZQHG VKLSSLQJ FRPSDQ\
22&1/ DQQRXQFHG GXULQJ WKH '"HFHPEHU DWWDFNV
WR DQG IURP ,VUDHOL VHDSRUWY $FFRUGLQJ WR 7KH C
'HVWHUQ FRPSHWLWRUV 22&/ GLG QRW UHSRUW VXVSHQ!

7KH LPSDFW RI WKH 5HG 6HD FULVLVY HIWHQGV EH\RQG "
(J\SW ZKRVH HFRQRP\ KHDYLO\ GHSHQGY RQ UHYHQXH
D GHFUHDVH LQ LQFRPH LQ GXH WR YHVVHO UHUR>
DOVR EHLQJ IHOW DFURVV RWKHU LQGXVWULHY SDUWLEF:
maritime routes.

7KH RQJRLQJ FULVLVY LQ WKH 5HG 6HD XQGHUVFRUHV W
WR JHRSROLWLFDO WHQVLRQV $V VKLSSLQJ FRPSDQLHYV
WXUH RI LQWHUQDWLRQDO WUDGH LV OLNHO\ WR FKDQJ
DQFH SUHPLXPV DQG ORQJHU WUDQVLW WLPHV PD\ EHF
LQ WKH OLGGOH (DVW SHUVLVW &RPSDQLHV ZLOO QHHG
VXSSO\ FKDLQV WR FRSH ZLWK WKHVH GLVUXSWLRQV 7K
LQFUHDVLQJ LQYHQWRULHYVY RI FULWLFDO JRRGV RU LQY|
WLPH DQG FRVWYV RI WUDQVSRUW ,Q WKH ORQJ WHUP LI
VWUDWHILHY H[SORUH PRUH GLYHUVLILHG URXWHV DQ¢
ULVLQJ FRVWYV 7KH FXUUHQW GLVUXSWLRQV KLJKOLJKW
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Determinants of the duration of maritime cargo transport through the Red Sea...

SROLWLFDO WHQVLRQV DQG VKLSSLQJ FRPSDQLHV ZLOO
RSHUDWLRQDO FRVWY DQG LQFUHDVHG XQFHUWDLQW\ >*
The Red Sea crisis holds significant implications for international trade and poses
D PDMRU FKDOOHQJH IRU WKH JOREDO PDULWLPH HFRQRI
LQFUHDVHG WUDQVSRUW H[SHQVHY DQG LQVXUDQFH SUH
WHUP HFRQRPLF FRQVHTXHQFHY PD\ SURYH HYHQ PRUH
LQFUHDVLQJO\ GHSHQGHQW RQ VHFXUH DQG VWDEOH UR
LOQWHUQDWLRQDO FRRSHUDWLRQ WR SURWHFW NH\ PDUL
IORZ RI LQWHUQDWLRQDO WUDGH 7KH DWWDFNV WKHPVI
WR WKH FRQIOLFW EHWZHHQ ,VUDHO DQG +DPDV ZKLFK
recognize that their attacks draw international attention and divert the Yemeni popula-
WLRQYTV IRFXV IURP WKH ODFN RI EDVLF VHUYLFHV UHLQ
7KH 5HG 6HD UHJLRQ LV EHFRPLQJ DQ DUHD RI JOREDC
HFRQRPLF DQG VHFXULW\ LVVXHV ELQG WRJHWKHU ERW
DFWRUV $V D UHVXOW RI WKHVH GHYHORSPHQWY JHRS
DUH LQFUHDVLQJ SRWHQWLDOO\ PDNLQJ WKH 5HG 6HD L
DOVR EH QRWHG WKDW WKLYV EDVLQ LV H[SRVHG WR HQY
WHPSHUDWXUHYV ZKLFK OHDG WR FRUDO UHHI GHFOLQH
WUDGH HQYLURQPHQWDO SUHVVXUH PD\ LQ WKH IXWXU
and the approach of international organizations toward the protection of the marine envi-
ronment.

ODWHULDOV DQG PHWKRGYV

7KH PDLQ REMHFWLYH RI WKH DUWLFOH ZDV WR LGHQV

WUDQVSRUW WLPH WKURXJK WKH 5HG 6HD LQ WKH \HDU

DVSHFWV UHODWHG WR WKH FKDUDFWHULVWLFV RI PDUL

D IRFXV RQ GDWD FRQFHUQLQJ WKH WUDQVSRUWHG FDUJ

as well as the duration of transport. An additional element involved the inclusion of geo-

SROLWLFDO DVSHFWV RFFXUULQJ LQ WKH UHJLRQ GXULQ

RI WKHLU LPSDFW RQ WKH GHFLVLRQV PDGH E\ HQWLWLH

WRU 7ZR K\SRWKHVHV ZHUH IRUPXODWHG ZLWKLQ WKH \

the research process:

+ 7KH JHRSROLWLFDO FULVLV LQ WKH 5HG 6HD UHVXO
WLPH EHWZHHQ SRUWYV LQ $VLD DQG SRUWV LQ (XURSFH
standard transport times.

+ 7KH PDVV DQG YROXPH RI FDUJR WUDQVSRUWHG DOF
LQ WKH \HDUV + GLG QRW KDYH D VLJQLILFDQW L
7KH GDWD VRXUFHV XVHG LRHRKHWURMDLFrCBDWERBODXGWY I

GDWD ZKLFK HQDEOHG D EURDG KH BIWAREXDHPL FE HR WW KR W

FRQVLVWHG RI VXEMHFW OLWBXE®XRUMHW LRGYD XBR Q B IMILS

FOHV ZKLFK PDGH LW SRVVLEROHF WRWYQGHODMW B Q GV W KPHD

WLFV LQFOXGLQJ WKH FKDQ@QOFMMHWV IARVIORG/Z RG R MUQLEV WHKH

RI WKH 5HG 6HD IRU LQWH W®@LNW LMNRQDW LW WD 6 B O 7a&KPWKD/ HUR
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A. Bilik

DEOH GDWDEDVHV VXFK DV VWRRVYHURHIQW K HR QAWDHIH 1IDMNG
PHQW 3RUW:DWFK /OR\GYV DIQOWS RWWH) ROW A URQ O &/ MRKID
SURYLGHG LQVLIJKWY LQWR WU HREW B & IFW R RQ HW KIHQ VWA
An important source of data also included seledetd on maritime transport originat-
LQJ IURP DQ LQWHUQDWLRQDOWHRJIHEWIOF VHRRPIMQ\7KHD
specializes in providing transport and logistics/sxs in over 80 countries worldwide
DQG HPSOR\V PRUH WKDQ U RBH®R SOIHU , WQRD VW H D HYJ HRLXIW
DQG RIITHUV ZDUHKRXVLQJ VHQWLFHV VDX ZOIOPKDY QGF RP ®U
7KH DYHUDJH DQQXDO QXPEHG EN FMDKH F RXFEDVQA WIUD @ YA S
DPRXQWV WR PLOOLRQ 7(8WXGLUH/GEWHRIQV KKHGE EVWRUYVY
DQG LQVWLWXWLRQV DQDO\]|IDQUNWWHZHADUYLXWMHGE WV DWK
information on the condition and development dimts of this sector.

6HYHUDO FRPSOHPHQWDU\ UHVHDIWFKNRPHWKRGY ZADHI
7KH PRQRJUDSKLF PHWKRG HQIDPWHR @ REIHRROIIGIHNGL RR D L
6HD WDNLQJ LQWR DFFRXQQOWF H WV WISIHF LWIKFH. WO R\EIDI® M
DQG WKH LPSDFW RI JHRSRQARWLRKDIO aRPBYRUWINWRQY HWQ D
LW SRVVLEOH WR FRQWUDVAW YPRQ R XE& HRLOIIR WWKHDLUD ZW L
ORDGLQJ DQG XQORDGLQJ SR UHOQW LNGGCGWN DK \GSKRIDW ISRIQ H
WDQW HOHPHQW RI WKH UHNO\IVUKNKRZ DWUW Q M SIRVJDMW G & W DF
IRU D TXDQWLWDWLYH DVVHWFRPQWNVRH NGX\U MW MWRRQ \R [L 1T
$GGLWLRQDOO\ D UHJUHVVLREHQWWHKRGI2DW HRGORLBG ¢
LDEOHV DIIHFWLQJ WUDQVLGHWHRBRIE HRDR\L FiO V HVEY®BIlE T X HA
YDULDEOHYVY LQFOXGHG WKHFPKAYR ABO PAOKOLWDLFPHW UDWR IV
OLWLFDO WKUHDWY DQG WRKDUQV¥XOTWHQH GHODD¥YE QIQVV2Z
EDVHG RQ WKHLU VLJQLILFDQMW RQM DXH® MWK R B R D YIUA LIHJ
WDWLYHO\ DQDO\LQJ WKHLUHHPIHWWR G W\ DF RRP ISQIHEH @/
ture of the mechanisms shaping maritime cargo pamgime through the Red Sea
LQ WKH \HDUYV + ZDV REWDLQHG

Research results

Security threats to transport in the Red Sea

Q WKH +RXWKL PRYHPHQW EDVHG LQ <HPHQ LQWH!
YHVVHOV VLJQLILFDQWO\ FRPSOLFDWLQJ WUDQVSRUW R
WR GDWD IURP WKH ,QWHUQDWLRQDO 7UDQVSRUW )RUXP
D WRWDO RI DWWDFNV ZHUH FDUULHG RXW DJDI
WRZDUG $0 %DKU 7KH ,7) GDWDEDVH LQFOXGHV-RQO\ DV
FLDO YHVVHOV &RQVHTXHQWO\ LW GRHV QRW FRYHU DJ.
RU DWWDFNV WKDW ZHUH QRW DLPHG DW D SDUWLFXODU
WKH +RXWKL PRYHPHQW DQG FRPPHUFLDO VKLSY WKDW |
LQJ VLWXDWLRQV LQ ZKLFK QR YLROHQFH RU DWWHPSW
FLDO YHVVHO RFFXUUHG >,7) @
'DWD SXEOLVKHG E\ WKH ,7) VKRZHG WKDW PRUH WKDQ
XVLQJ PLVVLOHVY DQG QHDUO\ LQYROYHG PRGHUQ IRL

12



Determinants of the duration of maritime cargo transport through the Red Sea...

JLIXUH 2Q0\ RQH YHVVHO ZDV KLMDFNHG DQG WKLV F
LQ 5HIJIDUGLQJ WKH W\SHV RI YHVVHOV H[SRVHG WR
WLYHO\ HYHQ EHWZHHQ DQG Rl WKH DJJUHVVLRQ

W\SHV LQ PDULWLPH WUDQVSRUW WDQNHUV FRQWDLQHU
WKH H[DPLQHG SHULRG RQO\ WZR DWWDFNV WDUJHWHG

1;2%

7, 16% 8; 18%

1;2% \

|

28; 62%

11;24%
14;31%

\. 3; 7%

2;5%

15;33%

= drones = missiles = tanker = cargo ship
= boats = missile/drone = car carrier = container ship
= hijacked = bulk carrier
JLIXUH 1XPEHU RI DWWDFNV E\ W\SH JLIXUH 1XPEHL

5\VXQHN /ILF]JED DWDNyZ ZHGaXJ LFK URG]DMX 5\VXQHN /L

6RXUFH DXWKRUYY HODERUDWLRQ EDVHG RQ >,7) @

6RXUFH DX\

'UyG4R RSUDFRZDQLH ZaDVQH QD SRGVWDZLH >,7) @ 'UyGarR RSUD

$FFRUGLQJ WR DQDO\WWYV IURP WKH :DVKLQJWRQ ,QV\
LQ WKH 5HG 6HD + SDUWLFXODUO\ DORQJ LWV VRXWKHU
demonstrate a clear evolution divided into five phases. Each of these phases is charac-
WHUL]JHG E\ D JUDGXDO H[SDQVLRQ RI DWWDFN WDUJHWV
URXWHYV DQG QDYLJDWLRQDO VDIHW\ >5D\GDQ 1DGLPL

7KH QXPEHU RI YHVVHOV WUDQVLWLQJ WKH %DE DO Ol
WKDQ \HDU RQ \HDU 7KH FULVLV KDV DOVR DIIHFWHG
LQJ WR GDWD IURP /OR\GTV /LVW ,QWHOOLJHQFH IHOO I

WR DERXW

LQ 2ZFWREHU

$ VLPLODU WUHQG ZDV

WKH %DE DO ODQGDE 6WUDLW ZKHUH WKH QXPEHU RI Z
,Q WLPHV RI SHDFH WKLV ILJXUH UDQJHG RQ DYHUDJH E

ZKHUHDV IURP ZHHN
>/OR\GTV /LVW @
URVH IURP W R
through the Red Sea.

WR ZHHN R LW DPRXQ

7TKH WRWDO QXPEHU RI DWWDFNYV E
LQGLFDWLQJ D VXVWDLQHG VHFXUL\

&RQVLGHULQJ WKH GLIILFXOW VLWXDWLRQ LQ WKH $C
QLHVY VXFK DV ODHUVN RSWHG IRU WKH ORQJHU URXWH
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A. Bilik

LQFUHDVHG RSHUDWLRQDO FRVWY DQG IUHLJKW UDWHYV
DV &0% &*0 FRQWLQXHG OLPLWHG RSHUDWLRQV WKURXJ|
7KH LQFUHDVHG UDWHYV SURYLGHG ILQDQFLDO EHQHILWYV
HUV + VHHNLQJ FRVW VDYLQJY + UHORFDWHG WKHLU RS
HIDPSOH WR -HEHO $OL LQ 'XEDL

7TKH +RXWKL PDULWLPH FDPSDLJQ SRVHV D VHULRXV F
JDWLRQ VDIHW\ 7KHLU VWUDWHJ\ EDVHG RQ JUDGXDOO\
DQRG RWKHU WHFKQRORJLHV LQGLFDWHV WKH JURXSTV J
WLYH UHVSRQVH UHTXLUHVY ERWK PLOLWDU\ DQG GLSORP
PXQLW\ DQG UHJLRQDO DOOLDQFHYV

,Q LWV PDULWLPH WUDQVSRUW UHSRUW ;HQHWD F
RI FRQWDLQHU VKLSV WR WKH 5HG 6HD DQG HLWKHU D S
result in outcomes ranging from a 3% increase to an 11% decrease in demand for cargo
WUDQVSRUW WKLV \HDU >6DQG 6WDXVE;ijOO @ $FFRU
o\vw DW ;HQHWD 3D ODUJH VFDOH UHWXUQ WR WKH 5HG
UHWXUQ PD\ EH SRVVLEOH DW VRPH SRLQW LQ ’

7KH %DOWLF DQG ,QWHUQDWLRQDO ODULWLPH &RXQFL
WLRQDO VKLSSLQJ RUJDQL]DWLRQV UHSUHVHQWLQJ YHV
WLQXH VDLOLQJ DURXQG WKH &DSH RI *RRG +RSH WKUR>
SHUPLWWLQJ D UHWXUQ WR UHJXODU URXWHY RQO\ LQ
DV HDUO\ DV GHPDQG IRU PDULWLPH WUDQVSRUW L\
\HDU IROORZHG E\ JURZWK RI + LQ >%,0&2 @

Organization of maritime transport in 2023-2024

7KH PDULWLPH WUDQVSRUW LQGXVWU\ KDV UHFHQWO\
IURP JOREDO HFRQRPLF FRQGLWLRQVY JHRSROLWLFDO W
URXWHV ,Q WKH \HDUV + WKH VHFWRU ZDV PDUNHC
WKH DIWHUHIIHFWYV RI WKH SDQGHPLF SRUW FRQJHVWLF
tional situation. All these factors created challenging conditions for companies dependent
RQ PDULWLPH WUDQVSRUW SDUWLFXODUO\ IRU WKRVH \
the alternative route around Africa.

7KH GDWD SUHVHQWHG LQ 7DEOH DQG )LIXUH RULJI
SLQJ ,QGHJ 4 UHSRUW DQG IRFXV RQ FKDQJHV LQ WI
RI HISRUW FDUJR DFURVV WKUHH PDLQ SRUW UHJLRQV J
ODWLRQ DOVR LQFOXGHV ILYH NH\ SRUWV LQ HDFK RI WI
on shaping the average values.

,Q DOO WKUHH UHJLRQV D VLJQLILFDQW LQFUHDVH LQ
7KH ODUJHVW JURZWK FRQFHUQHG $VLDQ SRUWV + IURP
RYHUORDGHG LQIUDVWUXFWXUH SHUVLVWHQW SRUW FR
VLRQV LQ WKH $VLDQ UHJLRQ (XURSHDQ SRUWV UHFRUG
LQ WUDQVSRUW WLPH LQ WKH IRXUWK TXDUWHU RI |
\HDU $FFRUGLQJ WR WKH DQDO\]|JHG GDWD WKH DYHUDJ
RQ WKH $VLD*(XURSH+$VLD URXWHV DPRXQWHG WR G
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Determinants of the duration of maritime cargo transport through the Red Sea...

7TDEOH SDQNLQJ RI SRUWV ZLWK WKH JUHDWHVW LPSDFW RQ \
7TDEHOD 5DQNLQJ SRUWyYZ PDM F\FK QDMZL NV]\ ZSa\Z QD Z\G:¢

3 O D Ridgion of ports Load port 2023 Q4 2024 Q4'L 11 HUH Qitahge
1 OXKDPPDG %LQ 4DVLM33DNLEWDQ 22 +51%
2 +D]LUD 3RUW ,Q@2D 58 16 +38%
3 *OREDO (QQRUH ,QGLD 41 57 16 +39%
4 $OLD+D 7<UNL\H32 44 12 +38%
5 -HEHO $O0L 8%$( 38 52 14 +37%
1 .RSHU 6ORYHQLB6 60 14 +30%
2 %UHPHUKDYHQ *HB®PDQ\ 51 12 +31%
3 European *GD VN 3RODQG44 57 13 +30%
4 5RWWHUGDP 1HWKEUODGLGYV 9 +21%
5 *RWKHQEXUJ 6ZHBHQ 61 11 +22%
1 0XQGUD ,QGLD 36 53 17 +47%
2 OXKDPPDG %LQ 4DVLM23DNLWEWDQ 21 +50%
3 Asian 9XQJ 7DX 9LHWQRP 58 17 +41%
4 1KDYD 6KHYD ,Q&G2D 53 14 +36%
5 ;LDPHQ *DRTL ,QWf048SW &XLQD 17 +38%

6RXUFH DXWKRUfVY HODERUDWLRQ EDVHG RQ >( RSHQ @

'UyGAaR RSUDFRZDQLH Z4DVQH QD SRGVWDZLH >( RSHQ @

80

55,2 56 57,8

60
v
Z 40
o

20

0
Global European Asian

mQ42023 mQ42024 mdifference
JLIXUH $YHUDJH WUDQVSRUW WLPH LQ GD\V

5\ VXQHN UHGQL F]IDV WUDQVSRUWX Z GQLDFK
6RXUFH DXWKRUYV HODERUDWLRQ EDVHG RQ >( RSHQ @
'UyG4R RSUDFRZDQLH Z4DVQH QD SRGVWDZLH >( RSHQ @

The presented data indicate growing difficulties in maritime transport along the Asia—
(XURSH+=$VLD D[LV UHVXOWLQJ IURP ERWK LQIUDVWUXF)
ELOLW\ )URP D VXSSO\ FKDLQ PDQDJHPHQW SHUVSHFWL"
IDFWRUV LQ RSHUDWLRQDO DQG VWUDWHJILF SODQQLQJ
DQRG LQWHUPRGDO VROXWLRQV LQ RUGHU WR PLQLPL]JH W
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A. Bilik

,Q WKH \HDUV * VLIQLILFDQW FKDQJHV RFFXUU
RI PDULWLPH URXWHYV ZKLFK LV FOHDUO\ UHIOHFWHG LQ
SRUWHG FDUJR WKURXJK NH\ WUDQVLW SRLQWV WKH 9
DQG WKH &DSH RI *RRG +RSH )LJXUH 7TKH GDWD XVH
WKH 3RUW :DWFK SODWIRUP D MRLQW LQLWLDWLYH RI
DQRG WKH 8QLYHUVLW\ RI 2[IRUG 7KLV SODWIRUP PRQLWEF
WLPH SURYLGLQJ GHWDLOHG LQIRUPDWLRQ RQ WUDQVS
EDVHG RQ $,6 VI\VWHPV DQG SRUW GDWD >3RUW :DWFK
LQ WUDQVSRUW YROXPHYV ZDV UHFRUGHG RQ WKH URXWH
DO ODQGDE 6WUDLW LQ WKH VRXWK DQG WKH 6XH] &DQDC(

250

m Bab Al-Mandab Strait Suez Canal  ® Cape of Good Hope
200

150
Z 100
2
5
= 50
E WAl
0
RS E 28 22 85 85 53 58 pas5E 22822 85 8 3 &
BB N R R NN
5§ &8 = 8 © 6 8 § &5 = = 5 5 5 o©
<00 <20 zg"=p < £0 z 3
A Z A A Z A
Ql Q2 Q3 Q4 Ql Q2 Q3 Q4
2023 2024

JLIXUH 1XPEHU RI FDUJRHV KDQGOHG DW D JLYHQ SRLQW LQ
5\WXQHN /LF]JED 4DGXQNyZ REVAaX*RQ\FK Z GDQ\P SXQNFLH Z C
6RXUFH DXWKRUfY HODERUDWLRQ EDVHG RQ >3RUW :DWFK @
'UyGaR RSUDFRZDQLH ZaDVQH QD SRGVWDZLH >3RUW :DWFK @

2YHU WKH FRXUVH RI D \HDU WKH DYHUDJH PRQWKO\ Y
DO ODQGDE 6WUDLW GHFUHDVHG IURP PLOOLRQ WRQ
UHSUHVHQWLQJ D GHFOLQH RI QHDUO\ 7DEOH $ V
RI WKH 6XH] &DQDO ZKHUH WKH FDUJR YROXPH GHFUHD
PLOOLRQ WRQV L H E\ 7KHVH GHFOLQHV DUH DOVR
SRUW YDOXHV )RU %DE DO ODQGDE WKH GHFUHDVH DPR

7DEOH 6XFK D VXEVWDQWLDO UHGXFWLRQ LQ W
WR QDYLJDWLRQ LQ WKLV UHJLRQ FDXVHG E\ VHFEXULW\ V
DUHD LQFOXGLQJ DUPHG DFWLYLWLHV SLUDF\ DQG JHR

'XULQJ WKH VDPH SHULRG WKHUH ZDV D VKDUS LQFUH
DURXQG WKH &DSH RI *RRG +RSH ,Q WKH DYHUDJH P
EOHG IURP PLOOLRQ WRQV LQ W R PLOOLRQ WHF
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7TDEOH $YHUDJH PRQWKO\ WUDQVSRUW YROXPHV LQ WRQV

7TDEHOD UHGQLH PLHVL F]IQH ZDUWR FL SU]JHZR]JRZH Z WRQDF
Period 5RXWH YLD WKH 5HG 6HD $OWHUQDW
erio
Bab Al-Mandab Strait 6 XH] &D Q D O Cape of Good Hope

2023-2024

PRQWKYV
2023

PRQWKYV
2024

PRQWKYV
DYHUDJH PRQWKO\ FKiDQJH + 191.8%
6RXUFH DXWKRUfV HODERUDWLRQ EDVHG RQ >3RUW :DWFK @
'UyG4R RSUDFRZDQLH ZaDVQH QD SRGVWDZLH >3RUW :DWFK @

7TDEOH $YHUDJH \HDUO\ WUDQVSRUW YROXPHV LQ WRQV

7TDEHOD UHGQLH URF]J]QH ZDUWR FL SUJHZR]JRZH Z WRQDFK

Vear 5RXWH YLD WKH 5HG 6HD $OWHUQDW!
Bab Al-Mandab Strait 6 XH] &D QDO Cape of Good Hope

2023

2024

DYHUDJH \HDUO\ FKDQJH +

6RXUFH DXWKRUYVY HODERUDWLRQ EDVHG RQ >3RUW :DWFK @

'UyGaR RSUDFRZDQLH ZaDVQH QD SRGVWDZLH >3RUW :DWFK @

an increase of more than 190%. Annual transport volumes likewise rose from 1.14 to 2.02

ELOOLRQ WRQV DQ LQFUHDVH RI 7KHVH ILJXUHV LQGI
FLDO WUDIILF TURP WKH SUHYLRXVO\ GRPLQDQW 5HG 6HL
longer sailing time and higher operational costs.

,Q VXPPDU\ WKH DQDO\]|JHG SHULRG VDZ D UDGLFDO
regarding maritime routes. The drastic decline in the volume of cargo transported through
WKH 5HG 6HD DQG WKH 6XH] &DQDO zZDV RIIVHW E\ D UH
7KLY PHDQV WKDW LQ WKH IDFH RI VHFXULW\ WKUHDWYV |
WKH &DSH RI *RRG +RSH DVVXPHG WKH UROH RI WKH PI
and Europe.

Characteristics of data on transported cargo

7KH VWXG\ ZzDV FRQGXFWHG EDVHG RQ VHOHFWHG PDL
DQ LOQWHUQDWLRQDO ORJLVWLFV FRPSDQ\ KHDGTXDUWH!
in providing transport and logistics services in more than 80 countries worldwide. Its
DYHUDJH DQQXDO YROXPH RI VHDERUQH FDUJR DPRXQWYV

7KH DQDO\|JHG GDWD FRQFHUQHG FDUJR WUDQVSRUWH
URXWH LQ WKH SHULRG IURP -DQXDU\ WR '"HFHPEHU
WKHVH ZHUH QRW WKH FRPSDQ\YVY FRPSOHWH GDWDVHWYV
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JUDQWHG IRU JHQHUDO UHVHDUFK SXUSRVHV 7KH FRPSLE
ObUJHU QHYHUWKHOHVV WKH REWDLQHG GDWD HQDEOH
REMHFWLYHV WR EH DFKLHYHG 7KH WRWDO QXPEHU RI V
RI ZKLFK UHSUHVHQWHG JRRGV H[SRUWHG IURP (XUR
concerned shipments originating from Asia.

7KH WUDQVSRUW SDUDPHWHUV LQFOXGHG VHYHUDO D\
LWHP ZDV DVVLIQHG D XQLTXH LGHQWLILFDWLR-Q QXPEH'
tion on:
¥ FDUJR W\SH )&/ RU /&/
f FRXQWU\ RI ORDGLQJ
+ FRXQWU\ RI XQORDGLQJ
T estimated loading date
1 actual loading date
T estimated unloading date
1 actual unloading date
T mass
1 volume.

7TKH GLVWULEXWLRQ RI WKH PDVV DQG YROXPH RI WKH
FRXQWULHYV IURP (XURSH WR $VLD LV SUHVHQWHG LQ )L
DPRXQWHG WR DSSUR[LPDWHO\ WRQV ZLWK )UDQFH
DQG *HUPDAQ\ DFFRXQWLQJ IRU WKH KLJKHVW VKDUH)
LQFOXGHG LQ WKH GDWDVHW ZKLOH 60RYHQLD )LQODC
WKDQ ,Q WHUPV RI YROXPH WKH VWUXFWXUH GLIIHUH
*HUPDQ\ DFFRXQWHG IRU WKH ODUJHVW VKDUH- IRO
JLXP ZKLOH WKH VPDOOHVW VKDUHV ZHUH WKH VDI

25% - 20%

20% 16% 15% 10
15% 14% 12°/ 11%
10% 5% 49,
5% 2% oo 0% 0 0 0
o 0% 0% 0% 0%
o I
© ST A I N S~ S N
& %b‘° N é@* & %Qf& S F &S S & {@90
TS S R
& <
0&\

JLIXUH 6WUXFWXUH RI FDUJR PDVV E\ FRXQWU\ RQ WKH (XUR!
5\VXQHN 6WUXNWXUD PDV\ WRZDUyZ ZHGaXxXJ NUDMX QD wWUuDV
6RXUFH DXWKRUYY HODERUDWLRQ EDVHG RQ FRPSDQ\ GDWD

'UyGaR RSUDFRZDQLH Z4DVQH QD SRGVWDZLH GDQ\FK ] SUJHGVL ELRU\

The characteristics of data for cargo transported from Asia to Europe were prepared
LQ DQ DQDORJRXV PDQQHU 1LQH FRXQWULHYV ZHUH WDNt
RI QHDUO\ WRQV RI JRRGV ZHUH VKLSSHG 7KH PRVW
ZHUH SRUWYV ORFDWHG LQ 6LQJDSRUH DQG &KLQD
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J)LIXUH 6WUXFWXUH RI FDUJR YROXPH E\ FRXQWU\ RQ WKH (X!
5\VXQHN 6WUXNWXUD REM WR FL WRZDUyZ ZHG&XJ NUDMX QD
6RXUFH DXWKRUfY HODERUDWLRQ EDVHG RQ FRPSDQ\ GDWD

‘'UyG4aR RSUDFRZDQLH ZaDVQH QD SRGVWDZLH GDQ\FK ] SUJHGVL ELRU\

UHFRUGHG IRU WKH 8QLWHG $UDE (PLUDWHYV DQG 6RXWK
WRQV RI FDUJR ZHUH GLVSDWFKHG )LJXUH 7KH YRO
WR DSSUR[LPDWHO\ PA 7KH ODUJHVW VKDUH LQ WK
WR 6LQJDSRUH DQG &KLQD ZKLFK WRJHWKHU H[SRUWH
the smallest share concerned the ports of the same countries identified as having the low-
HVW FRQWULEXWLRQ LQ WKH PDVV EDVHG FRPSDULVRQ
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J)LIXUH 6WUXFWXUH RI FDUJR PDVV E\ FRXQWU\ RQ WKH $VLD:
5\VXQHN BWUXNWXUD PDV\ WRZDUyZ ZHGAXJ NUDMX QD WUDV
6RXUFH DXWKRUYV HODERUDWLRQ EDVHG RQ FRPSDQ\ GDWD

'UyG4R RSUDFRZDQLH ZaDVQH QD SRGVWDZLH GDQ\FK ] SUJHGVL ELRU\

SUHVHQWLQJ WKH JURXSHG GDWD E\ WUDQVSRUW GLUH
SDUDWLYH DQDO\VLV ,W VKRXOG EH QRWHG WKDW WKH S
UHSUHVHQW WKH HQWLUHW\ RI HDFK FRXQWU\fV WUDGH
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J)LIXUH 6WUXFWXUH RI FDUJR YROXPH E\ FRXQWU\ RQ WKH $V
S\VXQHN 6WUXNWXUD REM WR FL WRZDUyZ ZHGaXJ NUDMX QD
6RXUFH DXWKRUfV HODERUDWLRQ EDVHG RQ FRPSDQ\ GDWD

'UyG4AR RSUDFRZDQLH Z4&DVQH QD SRGVWDZLH GDQ\FK ] SUJHGVL ELRU\

E\ WKH FRPSDQ\ DV SDUW RI VHUYLFHY SURYLGHG WR D &
GDWD PDGH LW SRVVLEOH WR YHULI\ WKH K\SRWKHVHV D

Comparison of data before and after the onset of the Red Sea crisis in 2023

JRU WKH SXUSRVH RI FRPSDULQJ PDULWLPH WUDQVSR
WKH 5HG 6HD IURP $VLD WR (XURSH DQG YLFH YHUVD D
ORDGLQJ SRUW WR WKH SDVVDJH WKURXJK WKLYV EDVLQ
ZDV GHWHUPLQHG EDVHG RQ UHJXODU YR\DJH GXUDWLR
PDMRU VHDSRUWY ZHUH DVVXPHG XQGHU RSWLPDO FR
WKH 6XH] &DQDO $00 ORDGLQJ FRXQWULHV LQFOXGHG L
SLOHG LQ 7DEOH

7KH ORQJHVW VDLOLQJ WLPH WR WKH 5HG 6HD LV 11U
WKH VKRUWHVW LV IURP FRXQWULHY ORFDWHG LQ LWV
$UDELD DQG WKH 8QLWHG $UDE (PLUDWHV $PRQJ WKH (
WR WKH 6XH] &DQDO IURP 60RYHQLD DQG ,WDO\ LV DSSU

%DVHG RQ WKH DFWXDO ORDGLQJ GDWH DQG WKH HVW
the estimated date of cargo passage through the Red Sea was calculated. The following
formula was used:

actual loading date + number of days to reach the RS =
= estimated date of passage through the RS

8VLQJ WKHVH FDOFXODWLRQV WKH GDWD ZHUH JURXS
WUDQVSRUWHG EHIRUH DQG DIWHU WKH LQFUHDVH LQ V
WKH 5HG 6HD 7KH SHULRG SUHFHGLQJ WKH RQVHW RI \
XVLQJ WKH GDWH RI WKH ILUVW +RXWKL DWWDFN RQ D F
7KXV WKH ILUVW UHVHDUFK SHULRG ZDV -DQXDU

DQG WKH VHFRQG ZDV 1RYHPEHU WR '"HFHPEHU
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7DEOH (VWLPDWHG PDULWLPH WUDQVSRUW WLPHV IURP WKH
7DEHOD 6]DFXQNRZH F]DV\ WUDQVSRUWX PRUVNLHJR ] NUDM
&]HUZRQ\P

Transport time Transport time

&RXQWUN to the Red Sea in days &RXQWUN to the Red Sea in days
6RXWK .RUHD 28 %HOJLXP 14
China 26 IHWKHUODQGV 14
Australia 22 *HUPDQ\ 13
Malesia 19 Portugal 14
Singapore 18 India 12
1RUZD\ 18 JUDQFH 11
)LQODQG 18 Spain 10
Sweden 17 ,WDO\ 9
Poland 16 Slovenia 9
Denmark 16 United Arab Emirates 3
United Kingdom 15 6DXGL SUDELD 2
6RXUFH DXWKRUTfY HODERUDWLRQ EDVHG RQ >6HDUDWHYV @
'UyGaR RSUDFRZDQLH zaDVQH QD SRGVWDZLH >6HDUDWHYV @
$ WRWDO RI FDUJRHYVY ZHUH DVVLIQHG WR WKH LU\
WKH VDNH RI UHVHDUFK FODULW\ FDUJRHV ZKRVH HV
ZRXOG KDYH RFFXUUHG DIWHU '"HFHPEHU ZHUH H[FC

RI WUDQVSRUWHG FDUJR ZDV FRPSDUHG )XOO FRQWDLQ
ORDG /&/ FDUJRHV ZHUH LGHQWLILHG DORQJ ZLWK WKH
DJH GDLO\ QXPEHU RI FDUJRHV DQG WKH UDWLR RI DOO
\HDU )XUWKHUPRUH WKH DYHUDJH DFWXDO WUDQVSRU\
FRPSDUHG E\ PRQWK DQG WKH FKDQJHV EHIRUH DQG DI

LQ 1RYHPEHU ZHUH SUHVHQWHG
/IHVV WKDQ FRQWDLQHU ORDG FDUJRHYV FOHDUO\ GF
LQ ERWK DQDO\]JHG SHULRGV 7DEOH 'XH WR WKH

WR WUDQVSRUWHG FDUJR WKHLU QXPEHU LQFUHDVHG E\
JRRGV 7KH GLVWULEXWLRQ RI FDUJR DFURVY DOO WUDC
ference in favor of LCL cargoes from period to period amounted to 0.8 percentage points.

7TDEOH &KDUDFWHULVWLFV RI FDUJR W\SHV LQFOXGHG LQ WKI
7TDEHOD &KDUDNWHU\VW\ND URG]DMyZ 4aDGXQNyZ XZ]JO GQLR(

Cargotype % HIRUH WKH RQVHW RI FULVLV Shamde PeNdktbl p&igdV HW R1 FULV

)&/ +28%

LCL +21%

6RXUFH DXWKRUYY HODERUDWLRQ EDVHG RQ FRPSDQ\ GDWD
'UyGA4R RSUDFRZDQLH ZaDVQH QD SRGVWDZLH GDQ\FK ] SUJHGVL ELRU\
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7KH DYHUDJH GDLO\ QXPEHU RI PDULWLPH FDUJRHV LQ
RQ \HDU FKDQJH LQ WKLV YDOXH IRU WKH SHULRG IURF

LV LOOXVWUDWHG LQ )LIXUH , Q WKH DYHUDJH GD|
DW DSSUR[LPDWHO\ * XQLWV UHDFKLQJ LWV SHDN LQ
LQ WKLV LQGLFDWRU RFFXUUHG LQ 1RYHPEHU ZKLFK

RI WKUHDWYV LQ WKH 5HG 6HD $Q LQFUHDVH IROORZHG |

WKH \HDU RQ \HDU ULVH LQ WKH QXPEHU RI FDUJRH\
UHGLUHFWLRQ RI PDULWLPH WUDQVSRUW DQG bDQ LQWH
HYHU IURP ODUFK RQZDUGY SHUVLVWHQW QHJDWLYH
(down to LQ 2FWREHU ZKLFK PD\ UHIOHFW SURORQJHG "
WR VSUHDG GHOLYHULHY RYHU WLPH $OWKRXJK WKH WR'
tion and routing of transport changed.

ORQWKO\ FKDQJHV LQ WKH PDVV DQG YROXPH RI FDUJR
6HD RU YLD WKH DOWHUQDWLYH URXWH DURXQG-$IULFD L
RGLF IOXFWXDWLRQV DUH YLVLEOH SDUWLFXODUO\ LQ 1
LOQWR WKH SHULRGV 3EHIRUH® DQG 3DIWHU" 1RYHPEHU

12.0 0.5

04

10.0

8.0

6.0

4.0

e number of cargoes daily change y/y 2024/2023

JLIXUH $YHUDJH GDLO\ QXPEHU RI FDUJRHV SHU PRQWK ZLWI|
5\VXQHN UHGQLD G]JLHQQD OLF]JED aDGXQNyZ Z GDQ\P PLHVL

6RXUFH DXWKRUYY HODERUDWLRQ EDVHG RQ FRPSDQ\ GDWD
'UyG4R RSUDFRZDQLH ZadaDVQH QD SRGVWDZLH GDQ\FK ] SUJHGVL ELRU\
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of the Red Sea crisis. The highest cargo mass values were recorded in March and Decem-
EHU DQG LQ )HEUXDU\ ZKHQ WKH ZHLJKW H[FHHCG
UDQJHG EHWZHHA + P

$ GLIIHUHQW VLWXDWLRQ RFFEHBPHIO OQ DIRWHHP EIHRY H P E
DQG LQ -DQXDU\ ZKHQ WK PDWRQNFDO G WHIGHWR B K P
H[FHHG PA 'HVSLWH WKKMMHWKESRURHQW®HFROQWHKYV E L
UHWXUQ WR SUHYLRXV OHYKOOQI RQG G BWHQI WK R-Z\HKCEH L\OQHFU
SDUHG ZLWK WKH FRUUHVSRQGL@I WRDQW KD RIL W L P HL @/@®LDF
GHFUHDVH EXW ZDV UHGLUHKFWHG XBORY F D\RMKWIAR GU IRX W
VWUDWH IOH[LELOLW\ LQ VHXSRQEDYJILWRNKHRSR® L6WDFD K

ORQWKO\ YDOXHV RI WKH DFWXDO WUDQVSRUW WLPH
E\ VHD EHWZHHQ $VLD DQG (XURSH IURP -DQXDU\ W F
LQ )LIXUH 7KH GDWD FRPH IURP WKH PRQLWRULQJ V\
DQRG ZHUH FRPSLOHG EDVHG RQ GLIIHUHQFHV EHWZHHQ
GDWHV GHFODUHG E\ FDUULHUV DQG WKH DFWXDO GDW

'"HOD\V LQ PDULWLPH WUDQVSRUW DUH D QDW-XUDO SK
WRUV IURP ZHDWKHU FRQGLWLRQV SRUW FRQJHVWLRQ
WKH DQDO\]|HG SHULRG D VLJQLILFDQW GHWHULRUDWLF
at the turn of 2023 and 2024. The cause of this phenomenon was the crisis in the Red Sea
UHJLRQ ZKLFK IRUFHG PDQ\ FDUULHUVY WR DEDQGRQ WKF
WKH PXFK ORQJHU URXWH DURXQG WKH &DSH RI *RRG +R
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J)LIXUH &RPSDULVRQ RI PRQWKO\ FDUJR ZHLJKWYV DQG YROXF
5\VXQHN =HVWDZLHQLH ZDJ RUD] REM WR FL PLHVL F]Q\FK aC

6RXUFH DXWKRUYV HODERUDWLRQ EDVHG RQ FRPSDQ\ GDWD
'UyG4R RSUDFRZDQLH Z4DVQH QD SRGVWDZLH GDQ\FK ] SUJHGVL ELRU\
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01,2023 71
o3 66
Ty 66
T 59
07.2023 —7 66
—_— 60
12.2023 oy 86
5 88
02.2024 s 88
042024 =—— 77
=V 74
062024 =—]/—/—"T77 74
=7 83
08.2024 ™50 77
=—————y)) 74
10.2024 =——0 75

B Actual transport time in days E Delay of transport in days

YLIXUH $FWXDO WUDQVSRUW WLPH DQG GHOD\V LQ ERWK DQ]|
5\VXQHN 5]HF]\ZLVW\ F]DV WUDQVSRUWX L RSY(QLHQLD Z RE>
6RXUFH DXWKRUfVY HODERUDWLRQ EDVHG RQ FRPSDQ\ GDWD

'UyG4R RSUDFRZDQLH ZaDVQH QD SRGVWDZLH GDQ\FK ] SUJHGVL ELRU\

$V D UHVXOW D VKDUS HIWHQVLRQ RI DFWXDO WUDQV

GD\V LQ 2FWREHU W R GD\V LQ -DQXDU\ $W Wi
IURP D W\SLFDO OHYHO RI DURXQG + GD\V WR + GD\

,Q WKH VHFRQG KDOI RI D YLVLEOH LPSURYHPHQW
LQ GHOD\V HPHUJHG ZKLFK PD\ LQGLFDWH D JUDGXDO |
SRUW FRQGLWLRQV ,Q '"HFHPEHU WKH DYHUDJH WU
DQG GHOD\V IHOO WR GD\V D YDOXH FORVH WR WKH S|

7KH FRUUHODWLRQ FRHIILFLHQW EHWZHHQ DFWXDO WL
FDWLQJ D PRGHUDWH SRVLWLYH UHODWLRQVKLS $V WUI
DV ZHOO DOWKRXJK WKLV UHODWLRQVKLS LV QRW VWUR
LQIOXHQFH GHOD\V DQG WUDQVSRUW WLPH LV QRW WKH

,QGXVWU\ ZLGH GDWD SUHVHQWHG LQ WKH ( RSHQ 2FH
LQGLFDWHG D VLIJQLILFDQW GHWHULRUDWLRQ LQ PDUL\
The average transport time for cargo from Asia to Europe at ports such as Muhammad
%LQ 4DVLP LQ 3DNLVWDQ RU 0XQGUD LQ ,QGLD LQFUHDV
UHVSHFWLYHO\ UHDFKLQJ DV PXFK DV GD\V ,Q WKH (X
ZHUH DOVR UHFRUGHG IRU H[DPSOH LQ WKH 60RYHQLD:
WR GD\V 7KHVH ILIJXUHV DOLJQ ZLWK JHRSROLWLFDO D
infrastructure overload during the ongoing Red Sea crisis.
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$FFRUGLQJ WR WKH 3RUW :DWFK SODWIRUP I0ORZV WK
&DQDO DQG WKH %DE DO ODQGDE 6WUDLW + GHFOLQHG E
WKH HPHUJHQFH RI WKUHDWV IRUFLQJ RSHUDWRUV WR P
Rl *RRG +RSH &RQVHTXHQWO\ WKH DYHUDJH PRQWKO\ W
GRXEOHG FRPSDUHG ZLWK WKH SHULRG EHIRUH WKH FUL

HULILFDWLRQ RI K\SRWKHVLV + ZKLFK DVVXPHG WKD
6HD FDXVHG DQ HIWHQVLRQ RI WUDQVSRUW WLPH E\ PRU
SDULQJ GDWD IURP EHIRUH DQG DIWHU WKH RQVHW RI GL
WKH YDOLGLW\ RI WKLV K\SRWKHVLV 7KH REVHUYHG FKI|
indicating a significant impact of geopolitics on maritime logistics. The increase in trans-
SRUW WLPH ZDV QHLWKHU PDUJLQDO QRU VKRUW OLYHC
of route changes and the reorganization of shipping operations.

7KH DQDO\VLV RI PDULWLPH WUDQVSRUW GDWD EHIRUH
FULVLV LQ 1RYHPEHU PDGH LW SRVVLEOH WR IRUPXOTL
LFDQW LPSDFW RI WKH JHRSROLWLFDO VLWXDWLRQ RQ W
$V D UHVXOW RI WKH WKUHDW RI DWWDFNV RSHUDWRUV
GLUHFWLQJ YHVVHOV DURXQG WKH &DSH RI *RRG +RSH 7
WUDQVSRUW WLPH DQG DQ LQFUHDVH LQ XQORDGLQJ GHC
YROXPH GLG QRW GHFOLQH LQGLFDWLQJ KLJK IOH[LELO|
RI RSHUDWRUV WR DGDSW TXLFNO\ XQGHU GLVWXUEDQFF

7KH VWUXFWXUH RI VKLSPHQWY LQ WHUPV RI FDUJR W\
UHODWLRQ EHWZHHQ DFWXDO WUDQVSRUW WLPH DQG GF
RWKHU RSHUDWLRQDO IDFWRUV VXFK DV SRUW FRQJHVYV
RU ZHDWKHU FRQGLWLRQV DOVR SOD\ DQ LPSRUWDQW L
LQGLFDWH D JUDGXDO VWDELOL]DWLRQ RI WKH VLWXDWL
SDUDPHWHUV RI PDULWLPH WUDQVSRUW EHWZHHQ $VLD I

Relationships between cargo characteristics
and changes in transport duration

To determine which additional factors influence changes in maritime transport time
RQ WKH $VLD*x(XURSH+$VLD URXWH WDNLQJ LQWR DFFR
D OLQHDU UHJUHVVLRQ DQDO\VLV RI WKH WUDQVSRUW G
LQ WKLV PRGHO zZzDV WKH DFWXDO WUDQVSRUW WLPH PHI
LDEOHYVY LQFOXGHG WKH UHPDLQLQJ DYDLODEOH FDUJR S
¥ FDUJR W\SH )&/ [&/
f ORDGLQJ DQG XQORDGLQJ UHJLRQV FRGHG DV ELQDI
(XURSH 1RUWKHUQ (XURSH 6RXWKHUQ (XURSH

FDUJR FKDUDFWHULVWLFV ZHLJKW YROXPH

WKUHDW SHULRG FRGHG DV D ELQDU\ YDULDEOH + Q
estimated date of cargo passage through the Red Sea

WUDQVSRUW GHOD\ HISUHVVHG LQ GD\V

7KH DQDO\|JHG FRXQWULHY ZHUH JURXSHG LQWR UHJLR
VLYH QXPEHU RI LQGHSHQGHQW YDULDEOHV 7KLV UHGXF
DJJUHJDWHG UHJLRQV 7KH\ ZHUH FODVVLILHG DV IROOR.

+
+
+
+
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BRXWKHDVW $VLD + &KLQD 6RXWK .RUHD ODOD\VLD 6
OLGGOH (DVW = 6DXGL $UDELD 8$( (J\SW

‘HVWHUQ (XURSH * *HUPDQ\ )UDQFH %HOJLXP WKH 1}
BRXWKHUQ (XURSH + ,WDO\ 6SDLQ 3RUWXJDO 60ORYH
1RUWKHUQ (XURSH + 3RODQG 6ZHGHQ 1RUZD\ 'HQPDU
7KH FRQVWUXFWHG PRGHO EDVHG RQ REVHUYDWL
DELOLW\ LQ WUDQVSRUW WLPH 7DEOH 7KLV LV D JRR
LQFOXGHV YDULDEOHV GLIILFXOW WR VSHFLI\ SUHFLVHO
GLUHFW GHFLVLRQV 7R SUHYHQW WKH VR FDOOHG 3GXPF
ZDV UHPRYHG * 6RXWKHDVW $VLD 7KH DGMXVWHG 5 VT:
JHVWLQJ WKDW WKH QXPEHU RI YDULDEOHV GLG QRW FD
WR WKH DYDLODEOH GDWD DQG WKH PXOWLSOH 5 LQGL
EHWZHHQ DFWXDO WUDQVSRUW WLPH DQG WKH YDULDEC
LQGLFDWHY WKH DYHUDJH GHYLDWLRQ EHWZHHQ DFWXD¢

+H +H+ +H+ H+

7TDEOH .H\ UHVXOWYV RI WKH OLQHDU UHJUHVVLRQ DQDO\VLV
7TDEHOD .OXF]RZH Z\QLNL DQDOL]\ UHJUHVML OLQLRZHM
,QGLFDWRU 9DOXH

R-square 0.5418

Adjusted 50 0.5410

Sample size

Model standard error GD\V

) VWDWLVWLF VLIJQLILFDQFH 8§ KLIJKO\ VLIJQLILFDQW PRGHO

6RXUFH DXWKRUYVY HODERUDWLRQ EDVHG RQ FRPSDQ\ GDWD
'UyGa4aR RSUDFRZDQLH ZaDVQH QD SRGVWDZLH GDQ\FK ] SUJHGVL ELRU\

7TKURXJK WKH DQDO\VLV RI WKH UHJUHVVLRQ FRHIILFLH(
YDULDEOHVY RQ PDULWLPH WUDQVSRUW WLPH ZDV LGHQW
nificance of changes in transport duration following the emergence of threats in the Red
6HD DQG FODULILHG WKHLU SUDFWLFDO LPSOLFDWLRQV
HIITHFW ZzDV DVVRFLDWHG ZLWK WKH ORFDWLRQ RI WKH O
ZKLFK LQFUHDVHG WKH DYHUDJH WUDQVSRUW WLPH E\ D
(XURSHDQ FRXQWULHY JHQHUDWHG DGGLWLRQDO GHOD\
ZDV REVHUYHG IRU 1RUWKHUQ DQG 6RXWKHUQ (XURSH Z|
LQ WUDQVSRUW WLPH E\ DSSUR[LPDWHO\ DQG - GD\V U]
WLRQ WR WKH UHJXODU VXSSO\ FKDLQ D PRUH IDYRUDE
DQG KLJKHU HIILFLHQF\ RI VSHFLILF SRUWYV PD\ KDYH FRC

7KH VHFRQG K\SRWKHVLV + ZKLFK VWDWHG WKDW W
ported along the Europe—Asia routes in 2023-2024 did not have a significant impact
RQ WUDQVSRUW GXUDWLRQ ZDV FRQILUPHG 7KH UHJUHYV
D VWDWLVWLFDOO\ VLIJQLILFDQW H[SODQDWRU\ ¥YDULDEO
FDQW LWV HIIHFW ZDV PDUJLQDO 7KLV PHDQV WKDW WK
QRW GHWHUPLQH WUDQVSRUW GXUDWLRQ LQ WKH DQDO\’
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7TDEOH 6XPPDU\ RI WKH LPSDFW RI YDULDEOHY RQ WUDQVSRU
7TDEHOD BRGVXPRZDQLH Z2S4a\zX JPLHQQ\FK QD F]DV WUDQVSRI

Variable 6LIJQLILFDQFH (I1THFW

&DUJR W\SH significant HIWHQGHG WLPH E\ DSSUR] GL
Middle East KLJKO\ VLIJQLILFDQW HIWHQGHG WLPH E\ DS
Western Europe KLJKO\ VLIQLILFDQW HIWHQGHG WLPH E\ D!
Southern Europe KLJKO\ VLIJQLILFDQW UHGXFHG WLPH E\ DS
IRUWKHUQ (XURSH KLJKO\ VLIJQLILFDQW UHGXFHG W
"HLIJKW >NJ@ significant minimal effect

9ROXPH >PhAi@ not significant no meaningful effect

'DWH RI SDVVDJH WKURXJK WKH 5HG 6HD KLJKO\ VLJQLILFDQW ODW
Threat period KLJKO\ VLJQ\LWLL#%%WVZ\SNM';;'HFW HIWHQGHG WLP

6RXUFH DXWKRUYY HODERUDWLRQ EDVHG RQ FRPSDQ\ GDWD
'UyG4R RSUDFRZDQLH ZaDVQH QD SRGVWDZLH GDQ\FK ] SUJHGVL ELRU\

SULPDULO\ RQ RUJDQL]DWLRQDO IDFWRUV DQG -WKH JHR
LQJ FDUJR W\SH SURYHG VLJQLILFDQW WKRXJK LWV HII
VKLSPHQWY LQFUHDVHG WUDQVSRUW WLPH E\ DQ DYHUD
container-load goods.

7KH PRVW LQIOXHQWLDO YDULDEOHYVY LQ WKH PRGHO Z|
YLIXUH 7KH HVWLPDWHG GDWH RI SDVVDJH WKURXJK
UHODWLRQ ZLWK WUDQVSRUW WLPH WKH ODWHU WKH S
SRUW GXUDWLRQ 7KLV PD\ LQGLFDWH D VXFFHVVIXO DGI
WR WKH RQJRLQJ FULVLV 7KH PRVW VWDWLVWLFDOO\ VL
ZKLFK LQFUHDVHG WUDQVSRUW GXUDWLRQ E\ DQ DYHUD.
WDQW H[SODQDWRU\ YDULDEOH LQ WKH PRGHO

7KH UHVLGXDO SORW FRQILUPVY WKH UHODWLRQVKLS E
WLPH JHQHUDWHG E\ WKH UHJUHVVLRQ PRGHO DQG WKt
REWDLQHG E\ FDOFXODWLQJ WKH GLIITHUHQFH EHWZHHQ
E\ WKH PRGHO

residual=y —yJ

+t y-DFWXDO WUDQVSRUW WLPH

fyl + WUDQVSRUW WLPH SUHGLFWHG E\ WKH UHJUHVVLR
RI WKH \HDU ZHLJKW YROXPH FDUJR W\SH WKUHDW S
7KH SRLQWY DUH HYHQO\ GVV ZKUNK G MALRODUCH W KNHK PHAU R

UDWHO\ UHIOHFWV WKH OLGQKEWBEWOO MW RQ WKESH PLLI XSIDAV \

XDO GLVWULEXWLRQ VXJJHQWW DANKID W DAUKRH DNADVUXLDS)F IHR X R

LV VDWLVILHG 1R V\VWHPDWLW KIHY LZRXIOR V QA UFHD R B VAF

ification. The plot confirms that the regressiondalohas a sound statistical foundation

DQG WKDW LWV DSSOLFDWLR®V BRUWKW LFPEIDIOA WM X/V RV LFIDRUQ
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YLIXUH &RHIILFLHQW YDOXHV Rl LQGHSHQGHQW YDULDEOHV
5\VXQHN ‘DUWR FL ZVSYaF]\QQLNyYyZ JPLHQQ\FK QLH]DOH*Q\FK
6RXUFH DXWKRUfV HODERUDWLRQ EDVHG RQ FRPSDQ\ GDWD
'UyG4R RSUDFRZDQLH ZaDVQH QD SRGVWDZLH GDQ\FK ] SUJHGVL ELRU\
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JLIXUH 5HODWLRQVKLS EHWZHHQ WKH SUHGLFWHG YDOXHV I
5\VXQHN =DOH*QR U0 PL G]\ ZDUWR FLDPL SUJHZLG\ZDQ\PL D E

6RXUFH DXWKRUYV HODERUDWLRQ EDVHG RQ FRPSDQ\ GDWD
'UyG4R RSUDFRZDQLH Z4DVQH QD SRGVWDZLH GDQ\FK ] SUJHGVL ELRU\

,Q VXPPDU\ WKH FRQGXFW H GD DGHRR § VW B D WH® QWKSIRW
UHJUHVVLRQ PRGHO DFKLHYH\DDM PR BIHSWR D QW R R\ FADK
ELOLW\ LQ WUDQVSRUW WLPNIZDMERONYH GKH RKHW QF HR
FROQWULEXWLQJ WR WKH H[WHQ@WL R H IR WRXOUQMSRAHN RE X
SHULRG OLQNHG WR JHRSRQLQYWHIQW X W W6 ELROXXUMK LDI\VE
6HD UHJLRQ VLQFH 1RYHPEHUHG GRIOLW HAUK UMDRH LEQ FOUG!
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RI GD\V PDNLQJ LW WKH GRPGBHO Q9%H YDRIQD B OGL IU & UAAK
DOVR VLJQLILFDQW DV WUDBV®PRFUWD QHEQ GHMVMN HIU® WXWR
ORQJHU ZKLOH GHOLYHULHVWWRSIHR UMIKHH B R DDUDG & R X WK
transport times.

&RQFOXVLRQV

, Q + WKH 5HG 6HD UHJLRQ EHFDPH D IRFDO SRLQ\
WUDQVSRUW WKDW DIIHFWHG WKH IXQFWLRQLQJ RI JORI
IRFXVHG RQ LGHQWLI\LQJ WKH IDFWRUV LQIOXHQFLQJ W
WKURXJK WKLV EDVLQ GXULQJ WKH VSHFLILHG SHULRG
WKH JURZLQJ LPSRUWDQFH RI WKLY DUHD DV D NH\ WUDC
WLRQV WKDW DGGLWLRQDOO\ DIIHFWHG WKH HFRQRPLHYV
centered on the impact of the geopolitical situation on transport duration and on the poten-
WLDO LQIOXHQFH RI WKH SK\VLFDO FKDUDFWHULVWLFV R
WLRQV RI RSHUDWLRQDO LQVWDELOLW\

7KH UHVXOWY RI WKH VWXG\ VKRZHG WKDW JHRSROL
WKH JUHDWHVW LQIOXHQFH RQ WUDQVSRUW WLPHV 2QF
SDUWLFXODUO\ LQ WKH %DE DO ODQGDE 6WUDLW DQG C
IRUFHG WR UHURXWH YHVVHOV DURXQG WKH &DSH RI *RF
WUDQVODWHG LQWR H[WHQGHG WUDQVSRUW WLPHV ZL\
SDUHG ZLWK WKH SUH FULVLV SHULRG ZKLFK LV GLUHFW
WKH ILUVW K\SRWKHVLV + ZKLFK VWDWHG WKDW WKH J
SRUW WLPHV ZDV FRQILUPHG

7KH VHFRQG UHVHDUFK DUHD QQFMRORHEKDQDPWHQ 1L \S5
DV PDVV DQG YROXPH LQ WKYRBWR RW VGRKKRIIDUNILRED W HR Q S
VKRZHG WKDW FDUJR YROXPHLRDGWQ R | VFAFDAW LAKV. OFFD P DV
VWDWLVWLFDOO\ VLIQLILFDOW.PSDEW QKUOYIPHBEQWY WHKD
RI WKH VLIH RI WKH WUDQ V$RIUMNHGVNVDRIJ& HY KHHRD ML 8 H
FRQGLWLRQV DQG RSHUDWLRUIM OQGHIRVYS RRWYW MDORG W KW H-L
\VHV WKHUHIRUH FRQILUPHG WKHKLMKFRYEXRFHBE®R WWKHMAL VS
FDUJR SURSHUWLHYV GLG QR W BWDLDN LIP M WX UDROHS R Q W KGDXSJ
WKH DQDO\]HG SHULRG

$Q LPSRUWDQW RXWFRPH RI WKH VWXG\ ZzDV DOVR WK
LQ WKH LPSDFW RI ORDGLQJ DQG XQORDGLQJ SRUW ORFELC
GOH (DVW DQG :HVWHUQ (XURSH ZHUH DVVRFLDWHG ZLW
RI WUDQVSRUW GXUDWLRQ ZKHUHDV SRUWYV LQ 1RUWK
WR VKRUWHU GHOLYHU\ WLPHV 7KLV PD\ LQGLFDWH JUHL
WR URXWLQJ FKDQJHVY 6XFK SDWWHUQV GHPRQVWUDWH
GLVWDQFH DQG SROLWLFDO ULVNV EXW DOVR E\ WKH DC
and operators under crisis conditions.

7KH ILQGLQJV RI WKH VWXG\ FDQ EH DSSOLHG LQ SUDI
agement and operational planning in maritime transport. Since it was confirmed that
JHRSROLWLFDO IDFWRUYV ZHUH WKH PDLQ GULYHUV RI Gt
GHYHORS HDUO\ zDUQLQJ V\VWHPV IRU HPHUJLQJ WKUHD
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A. Bilik

UDWH SROLWLFDO G\QDPLFV DORQJ NH\ VKLSSLQJ URXWH
regions in their impact on transport duration can also support the optimization of logis-
WLFV QHWZRUNV 3RUWYV GHPRQVWUDWLQJ JUHDWHU RS
FDSDFLW\ PD\ EHFRPH SUHIHUUHG QRGHV GXULQJ SHULR
companies can use the results to improve customer communication and ETA forecasting.
, ] GHOLYHU\ WLPHVY DUH SULPDULO\ VKDSHG E\ SROLWLFD
SDUDPHWHUYV IRUHFDVWLQJ PRGHOV PXVW UHPDLQ DGD:
LRV RI HVFDODWLRQ RU VWDELOL]DWLRQ LQ WKH 5HG 6H
RI SUHGLFWLRQV DQG WKH WUDQVSDUHQF\ RI LQIRUPDW
VSHFWLYH RUJDQL]J]DWLRQV SODQQLQJ ORQJ WHUP RSHU
PHFKDQLVPV LQ WKH 5HG 6HD WR GHVLJQ GLYHUVLILHG
UHGXFH GHSHQGHQF\ RQ FULWLFDO FKRNHSRLQWV VXFK
7KLY QRW RQO\ PLWLIJDWHYVY FXUUHQW ULVNV EXW DOVR F
GHOLYHU\ VWDELOLW\ XQGHU FULVLYVY FRQGLWLRQV

7KH FROOHFWHG PDWHULDO DQG IRUPXODWHG FRQFO.
IXUWKHU UHVHDUFK RQ WKH UHVLOLHQFH RI PDULWLPH '
DV ZHOO DV IRU GHYHORSLQJ VWUDWHJLHV WR PLQLPL]H
UHYHDOHG QRW RQO\ TXDQWLWDWLYH FKDQJHV-LQ GHOL"
SOH[] DQG PXOWLIDFWRULDO WKH VWUXFWXUH RI GHWHL
FLHQF\ WUXO\ LV
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6WHZDUW , &) 5DVX0O 10 $ *HRORJLFDO 6HWWLQJ 3DO
RI WKH 5HG 6HD 6SULQJHU ,QWHUQDWLRQDO 3XEOLVKLQJ

81&7%' 5HYLHZ RI ODULWLPH 7UDQVSRUW KWWSV XQF\
time-transport-2024>DFFHVVHG @

<HH 9 *RRGPDQ 3 6 6XH] &DQDO %ORFNHG $IWHU *LDQW
<RUN 7LPHV KWWSV Z7ZZZ Q\WLPHV FRP -OHDUQLAQ
QDO EORFNHG DIWHU JLDQW FRQWDLQHU VKLS JHWV VWXF

=LHOL VND ( \EUDQH DVSHNW\ Z IDNUHVLH WUDQVSRUW:?:
WUDQVSRUWX $XWREXV\ 7THFKQLND (NVSORDWDFMD 6\V)\

=X]LDN O .RQIOLNW QD ORU]X 3RAXGQLRZRFKL VNLP =DU

EOHPyZ QDWXU\ SROLW\F]QHM L SUDZQHM ]JH V}IF]HIJYyOQ\P
OLW\A\NL ]DJUDQLF]QHM &KLQ 1RZD 3ROLW\ND :VFKRGQLD
npw20181807
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G. Dzieniszewski i in.

QD NRQLHF]QR it GDOV]HM PRGHUQL]DFML URGNyZ WUDQYV
VWUXNWXU\ RUD] ZGUD*DQLD WHFKQRORJLL SURHNRORJLF]
SUHVM WUDQVSRUWX L PHFKDQL]DFML QD URGRZLVNR SU]

64ARZD NOXHFNRDHRPLND WUDQVSRUWX NRV]JWA JHZQ WU]JQH
dowiskowe

$ E VW Uiz Famicle presents an assessment of the environmental impact genera-

WHG E\ WUDQVSRUW PHDQV DQG ZRUNLQJ PDFKLQHU\ WKU
from production and operation to decommissioning and disposal. The aim of the

VWXG\ LV WR LGHQWLI\ WKH PDLQ VRXUFHV RI HQYLURQPH
PHWKRGY HQDEOLQJ TXDQWLWDWLYH HYDOXDWLRQ RI WKH
VLV RQ HQYLURQPHQWDO ORDG DVVHVVPHQW OLIHF\FOH
VRIRLQGH[ 7KH PHWKRGRORJLFDO VHFWLRQ GLVFXVVHV
HQYLURQPHQWDO LPSDFW DQDO\VLV FDWHJRULHV RI HQY
DSSURDFKHV XVHG LQ HFREDODQFH DVVHVVPHQW 7KH UHV
LV UHVSRQVLEOH IRU WKH KLJKHVW HQYLURQPHQWDO EXL
DQG,1BPLVVLRQV QRLVH ODQG XVH DQG WKH JHQHUDWL
WR DFFLGHQWY DQG DLU SROOXWLRQ 7KH VWXG\ DOVR VK
WLRQV DGYDQFHG FRPEXVWLRQ FRQWURO V\VWHPV DQG
IXHOV FDQ VLIJQLILFDQWO\ UHGXFH HPLVVLRQ OHYHOV 7Kl
IRU IXUWKHU PRGHUQL]DWLRQ RI WUDQVSRUW V\VWHPV LP
DQG ZLGHU LPSOHPHQWDWLRQ RI SURHFRORJLFDO WHFKQ
SUHVVXUH H[HUWHG E\ WUDQVSRUW DQG PHFKDQL]DWLRQ |

Keywords: WUDQVSRUW HFRQRPLFV H[WHUQDO FRVWV HQYLUF
Kody JEL: 4 5 4

Wprowadzenie

2FKURQD URGRZLVND SUJ\URGQLFJHJR Z ;;, ZLEHNX MH\
PyZ SU]JHG MDNLPL VWRL REHFQLH ZLDW (PLVMD V]NR
SRZVWDM F\FK ]JDUYZQR Z ID]JLH SURGXNFML L HNVSORDWI
GyZ ] UXFKX L SUIHGRVWDM F\FK VL GR DWPRVIHU\ JOHE
FML URGRZLVND L RJUDQLF]HQLD ]JDVREYZ QDWXUDOQ\Fk

,QWHQV\ZQD HNVSORDWDFMD QDWXUDOQ\FK NRQZHQF
SRZRGXMH LFK VIVWHPDW\F]QH Z\FJHUS\ZDQLH -3RPLPR |
QLD QRZ\FK (UyGHa HQHUJLL RUD] HNVSORDWDFML URGH!
GRZLVNR QLH MHVW FKURQLRQH SU]JHG GHJUDGDFM =+ HP
lini S\ayZ LQIUDVWUXNWXU GURJRZ RGSDGDPL PRWRU\]
VND*HQLHP FKHPLF]Q\P OXE UDGLRORJLF]Q\P F]\ GHZDVW

'IL NL QDXNRZHPX SRGHM FLX G RF&UREQHPRE HBRGR Z2A[
ZLH NV]WDAWRZDiU SURSRUFMHWHF&RLEDQ\WR F U RRSELyHE NW!
L PDV]\Q URERF]\FK D QLHSRHYQMYD OJR GALW R OF IS UHO IRK
2FKURQD URGRZLVND Z\PDJD VWRWRZDD @IXD QR ZHRWHI |
ZDUWR FLRZDQLD L SURMHNWRKIDQED =RWHB] R \SRDRIGXQIDZ
MHVW ]JDAR*HQLH *H LVWQLHQHHRNDRGHV R QRAELHH KWK |\ HPF |
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2FHQD RGG]LD4\ZDQLD URGNyZ WUDQVSRUWX L PDV]\Q URE

RG ID]\ MHJR Z\WZDU]DQLD GIR IIlD]]\L QWNZIHEDL.PVMREBEQBDW i 7
XPR*OLZLD PLQLPDOL]DFM V]NRGONRAW & HIRXRONG VL DEKZ B 6
FIHQLH L URGRZLVNR SU]\URDQDF]H REJBINY BB & ® EWONRIZ D\
SURMHNWRZDQLH QRZRF]HVQ\FKQ URGANR/Z] \WK QNSRRI \K i
Z]1JO GQHJR SUJHVWU]HJDQLD HDVDGURGRDIOARR }, V@R QIO
WHPX HNVSORDWDFML RELHNWGR WHE KRR G | QDFH/-IM HY/I FS* ¢
ZLD L *\FLD OXG]NLHJR LQQ\HR®RZDWONDPEZRORFKFLQHJIR
ZRG\ JOHE\ OLQLPDOL]DEMOD]BHIROH L] JHDZQDRWKWHP E H
VWZD MDNR FL L HIHNW\ZQR AR WK WV WRZMER@M B R O R A DKK

ODWHULDA\ L PHWRG\

. UDPDFK SH&4QLHMV]HJR L GRNADGQLHMV]HJR RNUH O
NWyUH X]DOH*QLRQH MHVW Z GX*HM PLHU]JH RG UR]JZRMX
RGG]LD4&\ZDQLD Z\WZRUyZ F]JARZLHND QD URGRZLVNR Ql
Z\]QDF]DQLD SURFHGXU\ QDN4aDGyZ URGRZLVNRZ\FK &k
NLHJR URG]DMX F]\QQLNyZ QD URGRZLVNR SUJ\URGQLF]H
+ SRELHUDQLH VXURZFyZ L PDWHULDAayZ ]JH URGRZLVND
$ SU]JHND]\ZDQLH GR URGRZLVND ]DQLHF]J\V]F]H L RGSD

1D U\WXQNX SUJHGVWDZLRQR SUYE DQDOL]\ RGG]LDa\
GRZLVNR Z SRVWDFL HNRELODQWXRGHEOHN @ =XEHU

S3UREOHPDW\ND RFHQ\ REHMPXM FHM ZDUWR FLRZDQLI
RELHNWYZ WHFKQLF]Q\FK QD URGRZLVNR MHVW RG NLOI
=QDF] FD OLF]JED RELHNWYZ WHFKQLF]Q\FK SRMD]GyZ P
REHFQLH X*\WNRZDQ\FK L SURGXNRZDQ\FK X]DVDGQLD F
QDXNRZHJR >0DUWHOOL L LQ @ L *H VL ] W\P NRQLF
4\ZD RELHNWyZ QD URGRZLVNR SUJ\URGQLF]H SU]\ Z\NR
ODQVRZDQLD NWyUH Uy*QL VL PL G]\ VRE SRGHM FLHP
ZHJR REFL *HQLD >7DUQDYV @

'R PHWRG RFHQ\ HNRELODQVX QDOH*\ ]DOLF]\i
+ URGRZLVNRZH RV]DFRZDQLH F\NOX *\FLD RELHNWyZ L

ZHJR REFL *HQLD
+ analiz F\NOX *\FLD HW\NLHWRZDQLH RELHNWYZ JQDNLHP
+ metod HNRELODQVRZDQLD )HFNHUD W\ONR HNRELODQVR
+ metod ekopunktow ZVSYy4aF]\QQLN HNRORJLF]Q\ RNUH ODM F\ ]

GRZLVND
+ metod VXPDU\F]Q\FK QDNabDGyZ URGRZLVND Z\]QDF]DQ

i RFHQD

.U\WWHULXP RFHQ\ VRFMRORJLF]QHM MHVW LVWRWQ\P H
PXMH VL VXPDU\F]QH QDN&4DG\ URGRZLVNRZH 616 'R
RELHNWYZ WHFKQLF]Q\FK Z\NRUJ\WW\ZDQH V ZVND(QLN
: SUJ\SDGNX NU\WHULXP VR]JRORJLF]QHJR SUJ\MPXMH VL

URGRZLVNRZD SRQLHVLRQ\FK QDN&aDGyZ RNUH ODQD PI
> . ORV ODUF]XN L LQ @
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G. Dzieniszewski i in.

Pobieranie surowcdw i materialow Przekazywanie do Srodowiska

1. nicodnawialnych Srodowisko zanieczyszezen i odpadow
- surowcow energetycznych przyrodnicze - zanieczyszczenie powietrza, wody
- cieczy eksploatacyjnych 1 gleby
- metali tradycyjnych - uszkodzenie elementow
- materiatow budowlanych itp. srodowiska
2. odnawialnych - profilaktyka ochrony srodowiska
- powietrza Zasoby surowcow ) (urzadzenia i srodki ochrony)
- wody - udzial elementéw Srodowiska
- Sumv\\‘cé“- na biopaliwa w likwidacji zanieczyszczen
- lasy — zmiana ekosystemu na agrosystem
Produkcja przemystowa 4
1 rolnicza

Y
Srodki transportu
1 maszyny rolnicze

A
f Procesy wytwarzania \
'k obicktow technicznych )

A
Pojazdy 1 maszyny
rolnicze

5\WXQHN &KDUDNWHU RGG]LDa\ZDQLD Uy*Q\FK F]\QQLNyZ QD
JLIXUH 7KH QDWXUH RI WKH LPSDFW RI YDULRXV IDFWRUV RQ
'"UyG4AR RSUDFRZDQLH Z4DVQH

6RXUFH RZQ HODERUDWLRQ

1D SRGVWDZLH SRZ\*V]HJR VWZLHUG]HQLD MDNR ]DVDC
RELHNWYZ WHFKQLF]Q\FK SU]J\MPRZDQ\ MHVW VWRVXQHN
GR SDUDPHWUX FKDUDNWHU\]XM FHJR HIHNW X*\WNRZ\ S
VSRVYE ZVND(QLN VR]JROBIBLF]Q\ + VR]JRLQGHNYV

616

6,6E
gdzie:
SNS+ VXPDU\F]Q\ QDN4ADG URGRZLVNR2Z\
WPO + ZROXPHQ SUDF\ RELHNWX WHFKQLF]QHJR FKDUDNW
X*\WNR Z\

OLPR WDN Uy*QHM QDWXU\ RGG|SWHOXW\FHRG RZYVNBR\K
WANILNDFML ZDUWR FLRZDQLD RWW\WFBEQGRKN YRR ENYK RGO
ZD AQLHPDWHULDOQ\FK™ NW WHU RKG FIHIDAN P DI H B WY JRMDJUH\ F

FHOX XPR*OLZLHQLD SURZDG]B&RZD QNID RWLHNWFKL BF
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2FHQD RGG]LD4\ZDQLD URGNyZ WUDQVSRUWX L PDV]\Q URE

WUDQVSRUWX PDV]\Q URERF]\FKN V¥ SOWRDGV B F\RIWGD F K LB BP]\
VNR ZSURZDG]JRQR SRM FLH QBN abH\XW WDRE®RNYDVO\RIRER D
SUJHND]DQ\ GR URGRZLVND HQ@HDRHQW DQS H ¥ XV RZ]IHHOL R L
SRSURGXNF\MQH RGQLHVLRQ\MGRHM HDWFE F Ld&RE R ZIDWNDH
NDWHJRULL QDN4DGyZ : SU]\SDOGQAW KNXQBZRRSDOHRGNIS?
F]\ URSD QDIWRZD ZDUWR i SRZLNWRZGHRRF&DNBN®X
QDVW SXM FD UHODEMD

Lo ,OR U SREUDQHORWXPRIFD
" 8GRNXPHQWRZDQD LOR i ][00VRBEYEZ

$QDOL]XM F Uy*QH IRUP\ RGG]LD&4\ZDQLD QD WRGRZLV]
JRULL QDNaDGyZ WDNLEFK MDN
+ PDWHULDA\ L VXURZFH
$ QR QLNL HQHUJLL
+ ]DVRE\ SUDF\ OXG]NLHM
+ RGG]LD4\ZDQLH DQWURSRSUHV\MQH

3U]\ VSRU] G]DQLX ELODQVX RGG]LD4a\ZD RELHNWyZ WH
SRVAaX*\ii VL XN&4DGHP KLHUDUFKLF]Q\P VWZRU]JRQ\P ]H Z]
LFK LVWRWQR i *ayZQ\P Z\]QDF]JQLNLHP LVWRWQR FL MH'
XMDZQLDM FD VL Ja ERNR FL ]PLDQ Z QLP ]DFKRG] F\FK
QDOH*\ ]JGHNRPSRQRZDi GR SRVWDFL SRGV\VWHPyZ L ]DN
WR ]QDF]QLH SURFHGXU DQDOL]\ L SR]ZDOD GRNADGQLHI
a\ZD >%RMDUVNL @

1DOH*\ ]D]JQDF]\i *H SRZVWDMH Z WHQ VSRVYE QLH]Z\N¢
4\ZD QDWXU\ SV\FKRIL]\FJQHM 20EU]J\PLD OLF]ED RELHN\
SRUWX PDV]\Q URERF]\FK XU] G]JH RGG]LDA&XM F\FK QD
ZDQ\FK L XVWDZLF]QLH SURGXNRZDQ\FK X]DVDGQLD FHC
=DVDGQLF]H SUREOHP\ ZVER]WDHMH NURAHHQ LZ ZDUWR FLRZL
ZD RELHNWyZ QD URGRZLVNR JRVWDA&\ ][DSUH]JHQWRZDQ*F

ORWRU\]DFMD L PHFKDQL]DFMB SRPQRBWIB]RWDZRUR GV
wNWyU\P MHGHQ F]\QQLN RG G FIKIRUDA G HQID G IUKKR ]V ] B OGN L
VNR D NRQLHF]QR i RFKURQ\ WRG\RZEMN R JUDNETFGHDQQ D
QRUP RNUH ODM F\dfisj GRSX@ IR RO 4ayZ SRILRP ELRGHJUD
MyZ L S4\QyZ HNVSORDWDF\MQ@\WK RUDP DG K] WNR NFVS E]RARH
FML RELHNWYZ WHFKQLF]Q\FK D NDFOZHA*W \Z FlA NiOSIRRX XAZDBL OF
FKRPLHQLD SURGXNFML D* SR]JQBRPRZD.QGIL B DRFS IR B FLLHWRRWY
HQHUJLL L RFKURQ\ URGRZLVISD BEXNWRGQLMNEYRFMULR SK
JARPRZDQLH XW\OL]DEMD FLHBWZONMSQRDWDE\N GEXVMWD!
ZLHOX VXEVWDQFML |JDQLHF]\UF]DMIFREKRIZRSBZLVBR >%

'OD ]DU\WRZDQLD FDAR FL |DJBGQWIPQ@L B GLHOR E W] BbiyWwAA
U\FK QDOH*\ SRV]XNLZDiU ]DJURMHM G OAK URGRZE KNG B\QL
XU] G]JH WHFKQLF]Q\FK $QDOE[XMVFy B W\D-SR ISkpéMy QL\F & LD
FLH RGG]LDA4\ZDQLD QD URGRZHGHR Z\QDWOWK\L Z\ H }NABLAIR
i Z\WZDU]JDQLH RUD] OLNZLGDFM LEWQEHRGD R BLP NAWWIZS |
]ZUDFD VL V]F]HJyOQ XzZDJ Qb MSHAKMDRFQA\EK XAJDG]UR
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SUJ\URGQLF]HJR 2GG]LD&\ZDQLHK RIEJLHNINWZ BVUHPIQQ IDF ] & }
atacjii NDVDFML PR*H Z\VW SRZDU SUDNWP\IFDULBIFEH IR G\R I\
>3LHNDUVNL L LQ @

WARTOSCIOWANIE ODDZIALYWAN OBIEKTOW TECHNICZNYCH I STRATEGIA
OGRANICZEN ZAGROZENIANA SRODOWISKO PRZYRODNICZE

- Srodowisko przyrodnicze

TN

. . L System eksploatacji Czynniki zagrazajace
_|  Polityka ekologiczna | Producenci pojazdow — P , -
. . . pojazdow i maszyn $rodowisku
panistwa i maszyn rolniczych . .
rolniczych przyrodniczemu
Dziatania przyjazne Ocena oddziatywania Zagrozenia $rodowiska w — wyczerpanie zasobow abio-
srodowisku: w fazach istnienia: uzytkowaniu: tycznych
— ekonomiczne wsparcie — wartosciowania — zanieczyszczenie powietrza — wyczerpanie zasobow bio-
dziatan proekologicznych | Lyt — konstruowania - zanieczyszczenie gleby tycznych
— ckologiczne rozwigzania — wytwarzania ~ zanieczyszczenie wody ~ spadek zawartosci ozonu
techniczne — cksploatacji — hatas i wibracje w atmosferze
- Tecykling materiatow ~ likwidacji P — ofiary wypadkow — efekt cieplarniany
P isuroweow — uszkodzenie elementow — ckotoksycznos¢ wod i gleby
— paliwa niekonwencjonalne srodowiska (okrywy — toksycznos¢ dla cztowieka
— katalizatory i chwytacze Wybor metod ograni- roslinnej, zdrowotnosci N izwierzat
czastek statych czajacych oddziatywania: ludzi i zwierzat) ~ zakwaszenie $rodowiska
— utylizacja cieczy — optymalizacyjnych — zmiana ekosystemu na naturalnego
eksploatacyjnych $rodowisko rozwigzan agrosystem — potencjat smogu fotoche-
— ekologiczna likwidacja technicznych micznego
obiektow — optymalizacyjnych zabie- — potencjat nitrofikcyjny
P gow rekonstrukcyjnych Zabiegi rekonstrukcyjne (nadprodukcja biomasy)
— ekologicznych rozwigzan istniejacych obiektow — utrata powierzchni
technicznych w warunkach w obstugiwaniu uzytkowych
konkursu — naprawy biezace i glowne — zapach tworzony przez
— wprowadzenie dla produk- — optymalizacja nastaw emitowane substancje
tow znaku srodowisko- regulacyjnych
wego ‘Blekitny Aniot’
Metody ekobilansowania: Etapy realizacji metod ekobilansowania:
— $rodowiskowe oszacowanie cyklu zycia obiektow — definicja celu
— analiza cyklu zycia - inwentaryzacja
— ckobilansowanie Feckera —> - klasyfikacja oddziatywan
— ckopunktowa — oszacowanie wartos$ci
— sumarycznych naktadow srodowiska — propozycje poprawy

5\WXQHN :DUWR FLRZDQLH LQRFIHYZ B @D3/|8BKHHQGH ZQVWDFML
JLIXUH 9DOXDWLRQ DQG LPSDFW DVVHVVPHQW RI IDFWRUV LC

'UyGA4R RSUDFRZDQLH Z4DVQH QD SRGVWDZLH >3LHNDUVNL @
6RXUFH RZQ HODERUDWLRQ EDVHG RQ >3LHNDUVNL @
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2FHQD RGG]LD4\ZDQLD URGNyZ WUDQVSRUWX L PDV]\Q URE

'R GHJUDGDFML URGRZLVND GRFKRG]L ]JDUYZQR Z F]DV
URGNYZ WUDQVSRUWX PDV]\Q URERF]J\FK L XU] G]JH WD
FLHF]\ HNVSORDWDF\MQ\FK JA4yZQLH ROHMyZ L V\PDUyZ
FIDM URGRZLVNR SUDNW\F]QLH QD ZV]\WVWNLFK HWDSDF
GR X*\WNRZQLNyZ GA&XJLHJR PDJD]\QRZDQLD SRGF]DV S
SU]J\ JELYUFH L XW\OL]DFML >*XWRZVNL @

7TDEHOD 6]DFXQNRZD HPLVMD VXEVWDQFML VINRGOLZ\FK ]H Z
URERF]\FK

7DEOH (VWLPDWHG HPLVVUR@P? ROODRHDOV RX BWWDRFSRWW D Q

(PLVMD VXEVWDQFML WM R GOC®\FK CH NO, Pb SCh
(PLVMD >W\V WRQ@ 1040 13 350 270 290 54
8G]LD4 SURFHQWRZ\
SRMD]G\ VDPRFKRGR Z38 94 76 35 45 44
FL JQLNL L PDV]\Q\ URSOQLF]RL 6 20 - 31
kolej 1 2 2 6 - 8
*HJOXJD 1 1 1 4 -

'UyGAR RSUDFRZDQLH Z&4DVQH
6RXUFH RZQ HODERUDWLRQ

DN ZVSRPQLDQR ZF]H QLHM G]L NL FRUD] SRZV]HFKQ
PDW\NL URGRZLVNRZHM QD SLHUZV]\ SODQ Z\VXZDM VL
NVI]WDAWRZDQLD SURSRUFML PL G]\ ZDUWR FL RELHNWYy?Z
UJIDOQ ZDUWR FL HOHPHQWYZ URGRZLVND = WHJR SRZ
J\FML V]JHUV]HJR QL* GRW\FKF]DV DQDOL]RZDQLD HWDSyZ
URGRZLVNRZHM SRGHM FLH WHJR W\SX Z\GDMH VL FHOR
Z\WZDU]DQH Z GX*\FK LOR FLDFK ZLHONRVHU\MQLH

. ZDUWR FLRZDQLX EDUG]JR LVWRWQH MHVW SR]J\WNLZE
WRZ\FK SURGXNF\MQ\FK F]\ WH* HNVSORDWDF\MQ\FK Gl
'R ZDUWR FLRZDQLD UR]ZL |D WHFKQLF]Q\FK FRUD] F] F
ODM F\FK LFK HIHNW\ZQR i >/RQpDUHYLU L LQ - @ : S
QHJR E G]JLH WR RJyOQLH PyZL F HIHNW\ZQR i URGRZL
RNUH ODQ\FK PLDQHP QDN4DGyZ URGRZLVNRZ\FK

: ID]JLH ZDUWR FLRZDQLD HNRORJLF]JQHJR SRMD]GyZ L P
FHQFL Z\NRU]\VWXM QDMQRZV]H RVL JQL FLD WHFKQLNL
nazGRW\FKF]DVRZHM HNVSORDWDFML EDGD HNVWVSORDWD]
Q\FK ZH ZV]\WVWNLFK ID]DFK LVWQLHQLD RELHNWYyYZ

5R]ZD*DM F HNRORJLF]QH DVSHNW\ RELHNWyZ SURGX
XZDJ QD SRZVWDZDQLH QDN&aDGyZ URGRZLVNRZ\FK Z Uy
= |DVDG HNRUR]JZRMX SURFHVyYZ ]DFKRG] F\FK Z SURGXNF
VL RQH FKDUDNWHU\]RZDiG Z\WVRN VR]JRORJLF]JQR FL NV
Im VR]JRLQGHNYV MHVW PQLHMV]\ W\P VRJRORJLF]QR (i RELI
OL]REHQ VR]JRORJLF]QR FL RELHNWyYZ L SURFHVYZ UROQ
Z Uy*Q\FK ID]JDFK LFK LVWQLHQLD FR JRVWDAR SUJHGVWI
SURGXNFMD SUJHP\VARZD L UROQLF]D L HNVSORDWDFML
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Warto$ciowanie .
Eksploatacja
! I Zbi6r plodéw rolniczych
Konstruowanie Wytwarzanie
Planowanie Produkcja rolnicza
8 ) Likwidacja

5\VXQHN )D]\ SRZVWDZDQLD QDNabGyZ URGRZLVNRZ\FK
J)LIXUH 6WDJHV RI HQYLURQPHQWDO FRVW IRUPDWLRQ

'UyGRBUDFRZDQLH Z4aDVQH QD SRGVWDZLH >3LHNDUVNL @
6RXUFH RZQ HODERUDWLRQ EDVHG RQ >3LHNDUVNL @

1DOH*\ ]D]JQDF]\ii *H ZS4\Z PRWRU\]DFML L PHFKDQL]D
MHVW EDUG]R Uy*Q\ JayZQLH ]JH Z]JO GX QD JUY*QLFRZD
LFK HNVSORDWDFML X*\WNRZDQLD L REVAXJLZDQLD DO
JH ZV]\WVWNLPL GJLHG]LQDPL JRVSRGDUNL NUDMRZHM L P
]ZL ]DQH ] PRWRU\]DFM L PHFKDQL]DFM SUDF RGG]LD&X
SUJHGVWDZLRQR QD U\WVXQNX

Infrastruktura
komunikacyjna

Obiekty techniczne,
pojazdy i maszyny robocze

Materiaty, paliwa
i ciecze eksploatacyjne

Srodowisko

Wytwdrnie obiektow technicznych, Wytwornie materiatow, paliw
pojazdow i maszyn roboczych i cieczy eksploatacyjnych

5\VXQHN 2GG]LDA\ZDQLH PRWRU\IDFML L PDV]\Q URERF]\FK QL
J)LIXUH (QWLWLHYV DIITHFWHG E\ WKH HQYLURQPHQWDO LPSDF\
'UyGAR RSUDFRZDQLH Z4DVQH QD SRGVWDZLH >3LHNDUVNL @
6RXUFH RZQ HODERUDWLRQ EDVHG RQ >3LHNDUVNL @

OR*QD ]DXZD*\ii ]QDF]QH Uy*QLRFHRBBRDLRR XS U R/GIXED W X ZHWP:
SUJH] URGNL WUDQVSRUWX L PIDRGQLFEKRERG WV B XN DM E QU
QLND =DVWRVRZDQLH NRPSOHNVRRAK \UR]JEH JR]ZZRR\RA E
ORZDQ\FK QDVWDZ XN4aDGX GR @MW& R P H RRV ADHIKLER FIDAR B (7
Z\FK L Z\ORWRZ\FK ]ZL NV]HQ@DZPL RSWQRDOAWRRMNXSBRF
L IDSARQX SDOLZD UHF\UNXSQUD)HMLQV 6 IBR. @ RAODSG P R 'RV W]
]X*\FLD SDOLZD FR Z NRQVHN HEQQHAMRSRZRG KMHVNPIQ VIS B €

3DOLZD PDWHULDA\ L FLHF]JH VWDQRZL GX*H-]DJUR*H(
GRZLVND QD ND*G\P HWDSLH HNVSORDWDFML 6]F]HJyOQ
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VIWXDFMH DZDU\MQH NDWDVWURI\ SRGF]DV SURGXNFML
G]LHG]LQLH MHVW | MHGQHM VWURQ\ Ritig¢srene Qszz SRZR G
WyZ SURGXNFML D] GUXJLHM VWURQ\ QLHVLH RJURPQH

ODWHULD&\ HNVSORDWDF\MQH WM SDOLZD L-FLHF]H
FI\WWV]JFIHQLX URGRZLVND 3RZVWDM FH SURGXNW\ LFK VS

+ ]IDQLHF]J\V]F]H Z GX*\FK DJORPHUDFMDFK RPRLHMVNLF
SRUWX VXEVWDQFML VINRGOLZ\FK GOD RUJDQL]PYZ *\Z\F
S\ayZz L PHWDOL ZUD] ] QIWVGRIWMDBDOSRPYWMZRADLX HIHNWX
w atmosferze.

2GG]LDa\zbQLH URGNyZ WUDQVSRUWX PRWRU\]DFML 1
]JPLDQ SURFHVYZ QDWXUDOQ\FK Z URGRZLVNX SUJ\URGC
SUJHGVWDZLRQR QD U\WXQNX >3LHNDUVNL @

Xnﬁ’c\sﬁukmr

Architektura
Powietrze \krajobrazu
m Sro - Wi Sko @

Infiag truktura komunikacy na

a komunikacyjna

5\WXQHN 2GG]LDA&\ZDQLH PRVBRDWYDFMH Q HPHFKWQ LUBBREZLVND ¢
JLIXUH ,PSDFW RI PRWRUL]WWRRQRRQFRERR § HFMWKIRQ LWIKXH QDV
'UyGRBUDFRZDQLH Z4DVQH QD SRGVWDZLH >3LHNDUVNL @

6RXUFH RZQ HODERUDWLRQ EDVHG RQ >3LHNDUVNL @

=DQLHF]\V]F]HQLD SRZLHWU]D JOHE\ ZyG SRZLHU]FKQC
FI\W]F]JHQLD URSRSRFKRGQH SRZRGRZDQH SU]JH] RGG]LD:
F\IMQHM PR*H QLHNLHG\ SURZDG]LU GR JPLDQ HNRV\VWHP
HNRV\VWHP X

Zapotrzebowanie

Projektowanie
(marketing i badania rynku)

(konstruowanie wyrobu)

Recykling

Logistyka

Srodowisko
przyrodnicze

Obstugiwanie
i pomoc techniczna

Produkcja

Sprzedaz
i dystrybucja

Badania
rozwojowe

Parkowanie
i przechowywanie

5\VXQHN 'ILDADQLD ]ZL |DQH ] WUDQVSRUWHP ZSa&a\zZzDM FH QD
J)LIXUH 7UDQVSRUW UHODWHG DFWLYLWLHY DIIHFWLQJ WKH H

'UyGA4R RSUDFRZDQLH Z&DVQH QD SRGVWDZLH >3LHNDUVNL @
6RXUFH RZQ HODERUDWLRQ EDVHG RQ >3LHNDUVNL @
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,QIUDVWUXNWXUD NRPXQLNDF\MQD L |[DNaDG\ SUJHP\V
ZLDGXNW\ L VWDFMH SDOLZ RUD] VNADGRZLVMDtoORGSDGY?Z
U\]DFM PRJ VWDQRZLU SRZD*QH ]DJUR*HQLH GOD NUD
ZzPRWRU\]JDFM NWyUH PDM LVWRWQ\ ZS4\Z QD URGRZLYV
]JDSRWU]JHERZDQLH QD GDQ\ RELHNW WHFKQLF]Q\ SURMH
REVaxXxJ SRVSUJHGD*RZ U\V

7UDQVSRUW L PHFKDQL]DFM UROQLFWZD QDOH*\ MHGQ
RGG]LD4\ZDQLH QD URGRZLVNR DOH XSDWU\ZDi Z QLHM
]D]Z\F]DM QLH V Z\UD(QLH ]DXZD*DQH U\V 6]NRGOL?Z
QD URGRZLVNR PR*QD QDWRPLDVW SRG]JLHOLG QD EH]JSR

Oddzialywanie infrastruktury komunikacyjnej na srodowisko przyrodnicze

Szkodliwe Korzystne
I | I
Bezposrednie Posrednie Oddziatywanie
spowodowane
[ [ czynnikami
) _socjologicznymi
Wypadki transportowe Oddziatywanie i cywilizacyjnymi
: : infrastruktury
Zar_neczyszc%_eme ; komunikacyjnej Techniczne $rodki
powietrza spalinami Oddziatywanie realizacji dziatan
Wytwarzanie hatasu procesoéw projektowania, n? ] %opr;lvls(ry
i drgan nawierzchni wytwarzania, zuzycia SHAILSIO00wiska.
; i zniszczenia pojazdow,
i szn}/&arfi%a;;géw infrastruktury 1 bazy
obstugowe;j transportu
Wycieki i parowanie - X
paliw i cieczy Oddziatywanie .
eksploatacyjnych powodowane czynnikami
socjologicznymi
Promieniowanie i cywilizacyjnymi
elektromagnetyczne

5\WXQHN 3U]\N4aDG RGG]LD&\ZDQLD PRWRU\]DFML QD URGRZL)\
JLIXUH $Q H[DPSOH RI WKH HQYLURQPHQWDO LPSDFW RI PRW
'UyG&RLHNDUVNL &KARSHN @

6RXUFH >3LHNDUVNL &KARSHN @

\QLNL EDGD L G\WNXVMD

7TUDQVSRUW GURJRZ\ D GHJUDGDFMD URGRZLVND &

=DJUR*HQLD GOD URGRZLVND SRZVWDM QD HWDSDF|
WUDQVSRUWX RUD] SR]\WNLZDQLD L SUJHWZDU]DQLD VXU
]ZL ]1DQ\P ] ROEU]J\PL PDV RGSDGYZ SRFKRG] F\FK ] WUD
QR FL NRPXQDOQHM MHVW LFK VNADGRZDQLH RG]J\VN L X
QHJR RGG]LD4aXM QD V]JHUHJ SRZL ]JDQ\FK JMDZLVN WDNL
+ FKRURE\ QRZRWZRURZH

+ NZD QH GHV]F]H

+ Z\PLHUDQLH ODVyZ
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2FHQD RGG]LD4\ZDQLD URGNyZ WUDQVSRUWX L PDV]\Q URE

+ ]DQLN ZDUVWZ\ RIRQRZHM Z VWUDWRVIHU]H
+ HIHNW FLHSODUQLDQ\
+ ]PLDQ\ NOLPDW\F]JQH L ZLHOH LQQ\FK
'\QDPLF]Q\ UR]ZYyM WUDQVSRUWX GURJRZHJR ]DQLHF]\V
SRZD*QH ]DJUR*HQLH GOD UyZQRZDJL HNRORJLF]JQHM ]C
L SRV]F]JHJYOQ\FK UHJLRQyYZ >6DUQD @ ninREEe-G\UHNW!
SLV\ NUDMRZH Z\UD(QLH ZVND]XM *H WUDQVSRUW PD E\i
Z\JRGQ\ L S4\QQ\ D WDN*H JRULHQWRZDQ\ QD QRZRF]HVQ
ZJURVWX OLF]E\ MHJR ]DGD JUYyZQRZD*RQ\ UR]JZyM
1HIJDW\ZQ\ ZS4\Z WUDQVSRUWX QD URGRZLVNR QDWXU
SRFL JD ]D VRE ]QDF]QH NRV]W\ ]DUYZQR SR UHGQLH S
ZDQLD Z\WZDU]DQLD HNVSORDWDFML L NDVDFML URGN
i EH]SR UHGQLH NROL]JMH GURJRZH ]DQLHF]\V]F]JHQLD SI
SDOLZD LWG
%H]SR UHGQLH VNXWNL RGG]LD&\ZDQLD WUDQVSRUWX
Z\PLHUQH MHGQDN FRUD] F] FLHM SRGHMPXMH VL SUYE\
SRV]F]HJYyOQ\FK JD& JL WUDQVSRUWX Z RJyOQ\FK NRV]W
QD URGRZLVNR SUJHGVWDZLRQR Z WDEHOL
3ULRU\WHWRZD VWUDWHJILD UR]JZRMX JRVSRGDUF]HJR .
WUDQVSRUWX Z GHJUDGDFML URGRZLVND Z\PX\V]D SRGM
FIHQLH WHJR QLHNRUJ\WWQHJR RGG]LD4\ZDQLD -6WRSLH
SRUWX QD URGRZLVNR |DOH*\ RG ZLHOX F]\QQLNyZ P LQ
f WHFKQRORJLL WUDQVSRUWX
f QDW *HQLD L SA\QQR FL UXFKX
I VWUXNWXU\ JD& [LRZHM VI\VWHPX WUDQVSRUWRZHJR
+ SRJLRPX WHFKQLF]JQHJR L WHFKQRORJLF]JQHJR URGNY:

7TDEHOD 8G]LDa SURFHQWRZ\ SRV]F]JHJYyOQ\FK JDa ]JL WUDQVSR
7TDEOH SHUFHQWDJH VKDUH RI HDFK WUDQVSRUW PRGH LQ WR

8G]LDA SRV]F]HJyOJ?m@LéFWolej )HJOXJDVTEr)aFr,‘SFE"I’:”KRGF?JLJ\]HP
=DQLHF]\V]F]HQLH SRZLHWU]D 4 3 o1 100
+DADV 26 10 0 64 100
Zajmowanie terenu 1 7 1 91 100
JRV]W\ EXGRZ\ L XWU]2PDQLD 37 5 56 100

Kolizje 1 1 0 98 100
'UyGAR RSUDFRZDOQLH Z4DVQH QD SRGVWDZLH S0DWHULD&\« @
6RXUFH RZQ HODERUDWLRQ EDVHG RQ >0DWHULDA&\« @

3R UHGQLH VINRGOLZH RGG]LD4\ZDQLH QD URGRZLVNR
WRZ Z\QLND JayZQLH ] SR]J\WNLZDQLD L Z\WZDU}DQLD VX
URZDQLD ]X*\W\FK URGNyZ L PDWHULD&yZ RUD] SURGXNF
'HJUDGDFMD URGRZLVND SU]H] WUDQVSRUW
1. Z\ZR4XMH V]HUHJ ORNDOQ\FK QHJDW\ZQ\FK VNXWNyZ ]
SUDF\ L Z\SRF]J\QNX KD&DV PLHMVFRZH ]JDQLHF]\V]F]HGC
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G. Dzieniszewski i in.

2. JHQHUXMH VNXWNL R ]DVL JX PL G]\QDURGRZ\P WDNLH
F]\ JDQLHF]\V]F]JHQLH ZyG PRUVNLFK
3. SUJ\F]\QLD VL GR SRZVWDZDQLD JOREDOQ\FK SUREOH
G]LXU\ RJRQRZH JOREDOQH RFLHSOHQLH LWS
&KDUDNWHU\VW\ND L VNDOD RGG]LDAa\ZDQLD Uy*Q\FK JD
]JDSUHJHQWRZDQH Z WDEHOL :JURVW OLFJE\ URGNyZ W]
SRUWRZ\FK QLRV ]D VRE ]ZL NV]JHQLH HPLVMBW]\NRGOL?Z
F]I\QLD VL GR WDN LVWRWQ\FK ]JDJUR*H GOD OXG]NR FL
ZDUVWZ\ R]JRQRZHM .ROHMQH 6]F]\W\ =LHPL L NRQIHUHQ
QLU SUREOHP\ SUJHG MDNLPL VWRM VSRAHF]H-VWZD QT
VND Z W\P 3ROVND SRGM 4D ZLHOH G]LD&D Z UDPDFK S
GRILQDQVRZDQLH EDGD ZSURZDG]DQLH SRGDWNyZ SUR
Z SUJ\SDGNX SDOLZ HNRORJLF]JQ\FK FR ]ZL NV]D LFK SRS

7TDEHOD &KDUDNWHU\VW\ND RGG]LDA\ZDQLD URGNyZ WUDQVS
7TDEOH &KDUDFWHULVWLFV RI WKH LPSDFW RI WUDQVSRUW RC

&KDUDNWHU\WW\ND RGG]LD&\ZDQLD

'S4a\z =DQLHF]\V]FHD@LH F]\V]F] drowie
QD URGRZLV powietrza ZRG\ JUXQWRH% l(r{/lh'"Q\ OH QEHIsLHFIH vwZR

=DM FLH WHUHQX
6WDa\ ZSa\z ]JDQLHF]\V]F]HQLH
NUDMREUD]X

Emisja CQ
:Sa\zZz Z FIDVILHLQQ\FK JBdyptzestrzenianie ?_Z| GNL KD&abvVv
eksploatacji ~ Z\ZRaXM F\FK HHH®DWLHF]WARRM GHVIF] LEUDFMH
FLHSODUQLDQ\

5\]\NR Z F]D{? rzestrzenia- Rozprzestrzenia- Rozprzestrzen\llaXEV éﬂsﬁ Z\FLHNL
SU]HéDGXQt%( VL VXEQWPED(S/FEML/XE :% H]l\éll'_HF] R*DUX
HEH]SLHFQLHREH]SLHF N R SR*DUBFkSpIOZJ'

5DQJD RGG]LD&\zDQLD ZJ HOHPHQWYZ URGRZLVND L JD& ]JL V

Transport x

VDPRFKRGRZ\

7UDQVSRUW NRO®MMRZ\ ** *

7UDQVSRUW ZRGWQ\ A *

7UDQVSRUX ORWTQLF]\ * *

3R]LRP RGG]LDA4\ZDQLD QD URGRZLVNR i VADE\ i LVYWRWQ\ i ED
AfzZSa\zZz PR*H E\iU ]QDF]Q\ JG\ ¥RMSAa\HE GRHZMID/GWNEREU]H UR]JSR]QDQ\
'UyG4R RSUDFRZDQLH Z4ADVQH QD SRGVWDZLH >0DWHULDA&\« @
6RXUFH RZQ HODERUDWLRQ EDVHG RQ >0DWHULDA&\« @

URGNL WUDQVSRUWX L PDV]\Q\ URERF]JH D HPLVMD WRN

3RGVWDZRZ\P SUREOHPHP ]ZL ]DQ\P ] WUDQVSRUWHP N\
VND SUJ]\URGQLF]HJR JAGHBLHMNMRZUHWU]PHLVL FL OH ]H
JLL SDOLZD :JURVW XGRQ@UXPWEMQWIRRQWNKyZ HQHUJLL
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2FHQD RGG]LD4\ZDQLD URGNyZ WUDQVSRUWX L PDV]\Q URE

ZV]\WWNLP | G\QDPLF]JQHJR UR]JZRMX U\QNX SUDF\ FR MH\
UR]J]ZRMX WUDQVSRUWX JayZQLH GURJRZHJR L ORWQLF]!
QDMZL NV]\P ]X*\FLHP SDOLZD

. NUDMDFK R UR]ZLQL WHM PRWRU\]DFML L PHFKDQL]DF

(CO, Z\QRVL RG GR + SRFKRG]L RQ SUJHGH ZV]\VWNL
1DMZL FHM GZXWOHQNX Z JOD SRG Z]JO GHP PDV\ SRQD
WR RN FDaNRZLWHM ZLDWRZHM HPLVML WHJR JD]X

ze spalinami przez infrastruktudrogow PD FKDUDNWHU ZLHORZ\PLDURZ
ERZLHP Z VSRVYE EH]SR UHGQL QD URGRZLVNR SRZLHV
*\FLH ELRORJLF]QH 3RZD*Q\ SUREOHP URGRZLMWNRZ\ VWI
]DQD ]JH ] X*\FLHP HOHPHQWYZ SRMD]GX RSR®\ VS@] JaD

1HIDW\ZQ\PL Z\Uy*QLNDPL NUDMRZHJR SDUNX SRMD]G
WHFKQLF]Q\ Z\FLHNL L Z\]JLHZ\ QDGPLHUQH ]X*\FLH HQH
SUJI\JRWRZDQLD L VSDODQLD RUD] NDWDOL]DWRU\ L ILOW

:\VRNL SR]JLRP HPLVML ]DQLHF]\V]F]H SU]JH] SRMD]G\ L
GRzZDQ\ SU]H]
tf Z\VRNL UHGQL ZLHN SRMD]GyZz ZS&a4\zZzDM F\ QD SRJRUV
¥ LPSRUW X*\ZDQ\FK SRMD]GyZ F] VWR QLHHNRORJLF]Q\
¥ QLHZ4AD FLZ MDNR U0 VI\IVWHPX NRQWUROL WHFKQLF]QH
+ QLHX]DVDGQLRQ\ VI\VWHP RV]F] GQR FL QD NRV]WDFK +
Z\PLDQ\ ]X*\W\FK F] FL JHVSR4yZ QS RSRQ QDVWDZ\ |
*ayZQH NLHUXQNL G]LDaD ]J]PLHU]JDM FH GR JPQLHMV]HQ
ZGUD*DQLH [IDRVWU]JRQ\FK VWDQGDUGYZ KRPRORJDF\M
ZGUD*DQLH ]DRVWU]JRQ\FK VWDQGDUGYZ HNRORJLF]Q\F
PRQWRZDQLH Z VDPRFKRGDFK F]IXMQLNyZ $G%OXH
SRSUDZD SR]JLRPX REVaAXJL L NRQWUROL WHFKQLF]JQHNM
SRSUDZD MDNR FL SDOLZ VPDUyZ L FLHF]\ HNVSORDWI
SRSUDZD LQIUDVWUXNWXU\ GURJRZHM L S4A\QQR FL UX
1DMZL NV]J\P |IDJUR*HQLHP GOD URGRZLVND QPWXUDORQ
PLF]Q\ UR]JZyM WUDQVSRUWX GURJRZHJR >=DE&aRFNL @
GURJRZ\P SR]JLRP HPLVML L VN&4DG ]DQLHF]J\V]F]H ]DOH*
QHJR VLOQLND VSDOLQRZHJR URGNL WUDQVSRUWX ] VI
ponad WUJ\NURWQLH 2DWRML®YW SRMD]G\ ] |DSarRQHP VDP
HPLWXM JQDF]QH LOR FL F] VWHN VWDA\FK QD NWyU\FK
Z JORZRGRURZ\FK VNabDGQLNyZ VSDOLQ 1DOH*\ |D]QDF]
VWX OLF]JE\ URGNyYyZ WUDQVSRUWX L PDV]\Q URERF]J\FK S
NyZ VSDOLQ QLH XOHJa LVWRWQHPX ZJURVWRZL JARZQL]
Z NRQVWUXNFML VLOQLNYyZ VSDOLQRZ\FK XNabGyzZ QDS «
L HOHNWU\F]QH >"]LHQLV]JHZVNL @ 3URGXFHQFL ZSUR
RJUDQLF]DM F\FK VINRGOLZH HPLVMH VSDOLQ V\VWHP\
NDWDOL]DWRUUYKOXNKQMLBMNM RHD] VI\VWHP $G%OXH F]J\VW\
WOHQNL DIRWXULQVS >@D]JLPHN L

: NUDMDFK HXURSHMVNLFK (UyG4D PRELOQH V- RGSRZL
NRZLWHM HPLVML WOHQNX Z JOD L SUDZLH WOHQNyZ
PDM zZ\UD(Q WHQGHQFM Z]JURVWRZ Z HPLVML JDQLHF]\

+H + H+ +H+ H +H+
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G. Dzieniszewski i in.

ZL NV] OLF]E DOH QDGDO Z\WRNL MHVW XG]LDa-SUJHP\\
G]DQLD QRZ\FK HQHUJRRV]F] GQ\FK WHFKQRORJLL SURG X
RIJUDQLF]DQUKRYWRRBDADIOD >(& &RPPLVVLRQ D E@

3U]\N4ADGRZH ZLHONR FL QDM ZD *QRIHWIR/ZTFX\ A QGR FD\W P
wW3ROVFH ] SRG]LDAHP QD SRG\WRFERRIHQUIXSU[HGEMDLZER C

7TDEHOD &DANRZLWD HPLVMD JayZQ\FK ]JDQLHF]J\V]F]JH-SRZLHW
sce w 2023 .

7DEOH 7RWDO HPLVVLRQV RI PDMRU DLU SROOXWDQWYV E\ W\S
(PLVMD JD]yZ >W\V 0J@

UyGaR SO, CO, NO,
3URFHV\ VSDODQLD HQHUJHW\ND BBOJHP\V4 2FODHSA&RZ QMG W ZR
3URFHV\ SURGXNF\MQH 40 60 30
7UDQVSRUW GURJRZ\ 70

,QQH SRMD]G\ L (UyG4abD PRELOQH 30

=DJRVSRGDURZDQLH RGSDGYyZ 20 900 250

2JyaHP 1960 5220 1470
'UyG4R RSUDFRZDQLH Z4DVQH QD SRGVWDZLH >0DWHULDA&\« @
6RXUFH RZQ HODERUDWLRQ EDVHG RQ >0DWHULDA&\« @

= DQDOL]\ GDQ\FK SBW\FGEFWKZ&ERQ\FK QD U\WXQNX Z\
GURJRZ\ HPLWXMH WHJR JD]X D LQQH SRMD]G\ L (U
12 MHVW WR RGSRZLHGQLR L

URGNL WUDQVSRUWX Z 3ROVFH Z\NRUJ\WWXM MDNR (L
NWyUH PDM ]QDF] F\ XG]LD& Z |DQLHF]\V]F]}D@LXOBWRRV I}
dorami G+, F] VWNDPL VWDa\PL 3\@DPLF]QPMZRERVW SU]JHZR]Yy
UyZ L RVYE Z RVWDWQLFK ODWDFK SU]J\F]\QLa VL GR ]ZL
GR ZL NV]JHM HPLVML SRV]F]HJYOQ\FK VNADGQLNyYZ ]DQLH

1DOH*\ |D]QDF]\i 3HZHBUYVHMLAPHQLX QD MHGQHJIR PLH
w 3ROVFH SRJLRP HXURSHMVNL >3LHNDUVNL L .XUDQF
NyZ DJRWX Z\QLND JAyZQLH ]JH VSDGNX XG]LDaX SUJHP\VAa.
ORJLH SURGXNFML V\VWHP\ RF]\V]F]DQLD VSDOL®Q LWS
VIMQ\FK Z (UyGADFK VWDFMRQDUQ\FK

'RPLQXM F\ ZS4\Z QD SR]JLRP ]DQLHF]\V]F]JHQLD SRZLHW
ZJURVW HPLVML ]JH (UyGHa PRELOQ\FK GX*D G\QDPLND Z
t PR*QD RJUDQLF]\U G]JL NL VWRSQLRZHM Z\PLDQLH SRMD
MDNR FLRZR SDOLZD L VPDUYZ RWB S VOLWBF KZ VEHEPQLHV I
GDFK VDPRFKRGRZ\FK SRZV]HFKQLH PRQWRZDQH-V F]XM
QLD SDOLZD $G%OXH NWyUH ]QP BUFRMHIGORL]H DM PHPW ¥
SDUDPHWUDPL SURFHVX VSDODQLD Z VLOQLNX >%HGQDU!

. NDWDOL]DWRU]H ]DFKRG]L UHHDPSRNW BRFE]HIDR 2V LW Gl
G]JL NL FJHPX VINRGOLZH JD]\ SZRBRV]WDHFW Q HH¥ K @ RSMRJJ L
VWRVRZDQD Z NDWDOL]DWRU]NX&E QIRZDAIH D*HGRL R QL NI
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2FHQD RGG]LD4\ZDQLD URGNyZ WUDQVSRUWX L PDV]\Q URE

PDOQHJR XVWDZLHQLD G]L
] ROHMX QDS GRZHJR SR]\VNI
PDNV\PDOQD HQHUJLD SU]J\ N
PDOQ\P ]X*\FLX =PQLHMV]HQ
FLD SDOLZD Z\QRVL UHGQLR
MHGQRF]JHVQ\P RJUDQLF]HQ!
spalin.

SURGXFHQFL VDRRFKRGYyZ
*DURZ\FK Z\EUDOL -PHWRG
czania spalin w technologii SCR ze
Z]JO GX QD MHM OLF]JQH ]DO
¥ PHWRGD MHVW SURVWD L
¥ REQL*D NRV]W\ HNVSO

VDPRFKRGX
¥ zZ\GaX*D RNUHV VHUZLV

NDWDOL]DWRUD 6&5 $G%O
f VSHaQLD zZz\PDJDQLD SU]J\V

Z\FK QRUP GRW\F] F\FK H

JD]yZ
. 2 lF é * W Z 3ROV
5\VXQHN &DANRZLWD HPLVMD GZFé\éd?é%\i FL\
FIH SRZLHWU]D ZHGaXJ URG]DNﬁé)'ia'XG]L lo&y?ﬁ’\q\ﬁl_é LV SUL
sce w 2023 . DM FH P LQ SDUDPHWU\
JLIXUH 7RWDO HPLVVLRQV RYWBZRRQBPL S RMBIGRPD oNW Yy U
E\ W\SH RI DFWLYLW\ LQ 3RODQ®JIWDQLF]\4\ SR]LRP-HPLVML

'"UyGAR RSUDFRZDQLH Z4aDVQH QD@s &M (Y] N @ RPb-H\FHK VNaDGQL
6RXUFH RZQ HODERUDWLRQ EDVHG RB6& opwH SR X\QFLE@« @

(PLVMD KDa4abVvVX SUJH] URGNL WUDQVSRUWX .
FI\QQLN JUR(Q\ GOD URGRZLVND SUJ\URGQLF]F

(PLVMD KD4aDVX MHVW MHGQ\P ] QDMF] VWV]\FK QLHSR
REHFQLH UR]JZRMRZL F\ZLOL]DFML OLPR *H GOD URGRZ
SR ZL FD VL MHM ]QDF]QLH PQLHM XZDJL QL* LQQ\P ]DJUTF
KDaDVX XVWDZLF]QLH UR QLH D VNXWNL MHJR RGG]LD&\:
GaxXJLP FIDVLH L PRJ E\il QLHVWHW)\ QLHRGZUDFEDOQH >&

ILFIED RVYE FLHUSL F\FK QD VFKRU]JHQLD VSRZRGRZDQ
V]F]HJYyOQLH GRW\F]\ WR DJORPHUDFML PLHMVNLFK 6]DF)
DOQLH RGSRZLHG]LDOQ\ ]D ZV]\WWNLFK ]JDJUR*H DNXV
1D SR]JLRP KD4DVX GURJRZHJR ZSa\zZD V]JHUHJ HOHPHQW
VWDQ WHFKQLF]Q\ URGNyYyZ WUDQVSRUWX
FKDUDNWHU\WVW\ND FL JyZ NRPXQLNDF\MQ\FK VWDQ QI
RUJDQL]DFMD UXFKX QDW *HQLH S&4\QQR i L SU GNR i
URG]DM VWRVRZDQ\FK URGNyZ WUDQVSRUWX- URG]DM
VWUXNF\MQ\FK SRV]F]HJYyOQ\FK JHVSRAayZ LWS

+H +H+ H +H
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37,40%

B <60 dB
B 60-65 db
B 6570db

70-75 db

12,80%/ >75db

12,40%

12,60%

5\VXQHN BUJ]\NaDGRZD HPLVMD KDa4bDVX GURJRZHJR-Z FL JX GF
UDFML PLHMVNLFK

JLIXUH ([DPSOH RI GDLO\ URDG QRLVH HPLVVLRQ IUHTXHQF\
'UyGRBUDFRZDQLH Z4DVQH QD SRGVWDZLH >0DWHULDA&\« @

6RXUFH RZQ HODERUDWLRQ EDVHG RQ >0DWHULD&\« @

+D4DV VSRZRGRZDQ\ UXFKHP SRMD]GyZ PR*QD-]QDF]QL}
]JDFML LQIUDVWUXNWXU\ WUDQVSRUWRZHM SROHJDM FHN\
+ SRSURZDG]JHQLX GURJL WXQHOHP OXE Z Z\NRSLH
$ SURZDG]HQLX GURJL ] GDOD RG REV]DUyYZ JDJUR*RQ\FK
+ stosowaniuekragZ ELRORJLF]Q\FK SRNU\FLH UR OLQQR FL W
$ VWRVRZDQLX HNUDQYZ G(ZL NRFKARQQ\FK

URGNL WUDQVSRUWRZH SRGF]DV SUJHPLHV]F]DQLD JH
SRZVWDM QD VW\NX Nya ] QDZLHU]JFKQL SU]JHNaDGQLD
QDZLHU]JFKQL XNADGX ]DZLHV]HQLD RJXPLHQLD LWS RI
QDZHW NLONDNURWQLH ZL NV]H SRGF]DV UXFKX-SRMD]Gy



[%]
90 84,1

80 H transport kolejowy
70
60,8 M transport rurociggowy
60
50 M transport wodny
srodlagdowy
40 378 ® transport morski
30
transport drogowy
20
12,4
10 W transport lotniczy
. 2,7 g4 %% ) 02 01 11
0
przewozy towaréw przewozy pasazerow
5\VXQHN 6WUXNWXUD JDa&a JLRZD XG]LDaX WUDQVSRUWX Z S
w 2024 roku
JLIXUH WUDQFK VWUXFWXUH RI WUDQVSRUWYV VKDUH LQ IUH
'UyG&SUDFRZDQLH Z4DVQH QD SRGVWDZLH >0DWHULDA&\« @

6RXUFH RZQ HODERUDWLRQ EDVHG RQ >0ODWHULDA&\« @



JLIXUH ([DPSOH RI WKH VWUXFWXUH RI HQYLURQPHQWDO Dt
WUDQVSRUW

'UyGAR RSUDFRZDQLH Z4DVQH QD SRGVWDZLH >0DWHULDA&\« @
6RXUFH RZQ HODERUDWLRQ EDVHG RQ >0DWHULD&\« @

7DEOH (VWLPDWHG PDJQLWXGH RI HQYLURQPHQWDO DQG KXP
WUDQVSRUW LQ

Transport drogowy Transport kolejowy
5RG]DM VWUDW Kwota 6 WUXNW X U Rwota 6WUXNWXUD
>POQ 3/1@ > @ >POQ 3/1@ > @

=DQLHF]\V]F]JHQLH DWPRVIHU\
=DQLHF]\V]F]HQLH ZyG L JOHE
(PLVMD KDA&aDVX

\SDGNL WUDQVSRUWRZH

=DM FLH WHUHQX
'UyGa4aR RSUDFRZDQLH Z4DVQH QD SRGVWDZLH >0DWHULD&\« @
6RXUFH RZQ HODERUDWLRQ EDVHG RQ >0O0DWHULD&\« @



J)LIXUH $XWKRUVIV VAIVWHP IRU WKH RSHUDWLRQ RI WUDQVS
'UyG4AR RSUDFRZDQLH Z&4DVQH
6RXUFH RZQ HODERUDWLRQ



J)LIXUH ([DPSOH RI WKH UHF\FOLQJ SURFHVV RI WHFKQLFDO |
'UyGAR RSUDFRZDQLH Z4DVQH
6RXUFH RZQ HODERUDWLRQ















:Sa\Z Z\EUDQ\FK VA\VWHPyZ EH]SLHF]H V\

Z VDPRFKRGDFK FL *DURZ\FK QD ]DSREL|

Z\SDGNRP GURJRZ\P Z RSLQLL SROVNLFK |
FL *DUYZHN

$EV W UlizBiwdy aimed to find out the opinions of professional drivers on the
impact of selected active safety systems on minimizing the risk of road accidents.
The data for the study were collected using a questionnaire. Kendall’s tau corre-
lation coefficient was used to analyze the data. The study showed that the vast
majority of drivers rated the systems positively in terms of ensuring road safety.
The only exception was traditional cruise control; in this case, most drivers felt
it had no impact on safety. In the case of some assessments of individual active
vehicle safety systems, correlations have been found with sociodemographic
variables and the nature of the work performed. Thus, correlations exist between

sociodemographic variables and between the EBS ( 2 i DQG $&&

(p 2 i VI\VWHPYVY DQG DJH ,Q WXUQ LQ WKH FDVI
work performed, there are correlations between the type of vehicle driven by the
driver and traditional cruise contrg ( 2 i DQG WKH SURIHVVLRQDO
ULHQFH RI GULYHUV pPQG WKH $i65 V\VWHRV.WHP

2 i DQG (%6 VI\VWHZ i $Q LPSRUWDQW REVHUYDW

the study is the drivers’ opinions: despite pointing out the positive impact of active
vehicle safety systems in most cases, they also identified several disadvantages.
The study'’s results fill a research gap regarding users’ assessments of active vehicle
safety systems and may provide valuable insights into their effectiveness for truck
manufacturers.

. H\ Z R UrGad safety, truck drivers, behavior, vehicle safety systems, risk, lorries,
active safety, passive safety

7THUHVD * GHN-MazsaHJQilzersity of Life Sciences — SGGW, Dépant of Logistics; e-mail:
WHUHVDBJDGHN KDZOHQD#VJJZ HGX SO KWWSV RUFLG RUJ

:HUR QLN B Wargaw University of Life Sciences — SGGW,Hedar’s degree graduate; e-mail: weronika_
jac@sggw.edu.pl






7TDEOH 7UDIILF DFFLGHQWYVY FDXVHG E\ WUXFN GULYHUV IURP
7TDEHOD \SDGNL GURJRZH ] ZLQ\ NLHURZFyZ VDPRFKRGyYZ FL "

Year 1XPEHU RI DFFLGHQW \Dead ,QMXUHG
2021 244
2022 221
2023 193
2024 186
2025 86

6RXUFH RZQ ZRUN EDVHG RQ >.*3 * @
'UyGAR EDGDQLD ZzaDVQH QD SRGVWDZLH >.*3 + @

Antov etal. 2011@ $V WKH (& 5SHSRUW LQGLFDWHV W

Rl URDG DFFLGHQWYV IRU WKH (8 FRXQWULHV H[FOXGLC(
IRU SDVVHQJHU WUDQVSRUW DQG % ELOOLRQ IRU URLEL
VLRQ @ 7KHUHIRUH NQRZLQJ WKH FDXVHV DQG HIIHF
VLV RI WKH VRXUFHV RI KD]DUGV VKRZV WKDW WKHUH D
PRVW I[UHTXHQWO\ FDQ EH JURXPESH®@ D QW R %HKW MO RFYMWHHWY |
.RIDOYL @ DUWLILFLDO KD]DUGV KD]DUGV KD]DUGYV
UDLQIDOO VQRZ EOL]]DUGV DQG IRJ DQG KD]DUGV FD:
cavities in the road surface.

+XPDQ IDFWRUVY DUH WKH PRVW LQIOXHQWHEUStaF DXVH RI

+U\F *R G O H Z@Reé8erarchers have indicated that inappropriate driving

EHKDYLRU LV RQH RI WKH PRVW VLIJQLILFDQW IDFWRUV
:DVKEXUQ HWP®LH HW D®DVKPL ODULVDP\A@doondikd Q @
WR 1DGHUL HW DO > @ LQDSSURSULDWH GULYLQJ EHI
FDWHJRULHY PLVWDNHV HUURUV DQG WUDIILF YLRODW
GXH WR PHPRU\ SUREOHPVY VKRUWFRPLQJV DQG QHJOL
HQWHUY DQ LQWHUVHFWLRQ RU D ODQH LQFRUUHFWO\ 'l
PHQW DQG OLPLWHG YLVLELOLW\ IRU H[DPSOH -ZKHQ D (
WHUV D F\FOLVW RU PRWRUF\FOLVW LQFUHDVLQJ WKH U
IDLOXUH WR FRPSO\ ZLWK QHFHVVDU\ UXOHV ZKLFK DUH

$FFLGHQWY LQYROYLQJ +*9 GULYHUV SULPDULO\ RFFX
QRQ FRPSOLDQFH ZLWK WUDIILF UXOHV DV ZHOO DV SRR
DQG PDNH LW GLIILFXOWY%WR GFRROMND 8 B UW KHHWYBIRLFOH ?U
et al. 2017@



O0R QW X R Wllauer
3D ODWAccoramgto)HUUHMUDO > @ DPRQJ DOOLNWDWHJIRI
ZHOO NQRZQ WKDW WUXFN BWLEKEE&HWRUMKIDUWNKXKONVAFI
WLRQ GXH WR HIWHQGHG GUQDWQU KRRAUWKBQG BWKWHNVROLYV
'XH WR QXPHURXV LQVWDQFHYV RI LPSURSHU EHKDYLRU
EHFDPH QHFHVVDU\ WR LQWURGXFH GHVLJQ VROXWLRQV
WHPV DUH GHVLIJQHG WR PLQLPL]JH QHIJDWLYH GULYHU D((
URDG VDIHW\ >-HUPDNLDQ 3IXWKDQ HW DO - 7ULJH
FLDO WR LQVWDOO GHYLFHVY WKDW HQKDQFH ERWK DFWL
,Q WKLV UHIJDUG FDU PDQXIDFWXUHUYV DUH LQWURGXF
DOVR DOLJQHG ZLWK (8 UHTXLUHPHQWY 6LQFH WKH |
WKH *HQHUDO 6DIHW\ 5HIXODWLRQV SDFNDJH 7KLV SDF
7KH PDLQ REMHFWLYH RI WKH *65 LV WR LPSURYH URDG
LOQWURGXFWLRQ RI QHZ PDQGDWRU\ HTXLSPHQW IRU WU.
PXVW EH LQVWDOOHG LQ QHZO\ UHJLVWHUHG YHKLFOHYV
$FWLYH DQG SDVVLYH VDIHW\ VA\VWHPV XVHG WR PLQL
OLVWHG LQ 7DEOH
$FWLYH VDIHW\ VA\VWHPVY DUH GHVLIJQHG WR UHGXFH W
LQJ RWKHU URDG XVHUV 7KHVH V\VWHPV SURYLGH GULY
DQ XQGHVLUDEOH HYHQW RFFXUV >/MXQJ $XVW (QJVW
WKH IXQFWLRQ RI SDVVLYH VDIHW\ VA\VWHPV LV- WR SUR)
WHPV SURYH LQVXIILFLHQW >1LHEXKU HW DO @ 7KEF
KHDOWK RI SDVVHQJHUV DQG RWKHU SHRSOH LQYROYHC



7TDEO6HHOHFWHG DFWLYH DQG SDVVLYH YHKLFOH VDIHW\ VA\VWHP
7TDEHOD \EUDQH DNW\ZQH L SDV\ZQH V\VWHP\ EH]SLHF]H VWZ

System Type of system &KDUDFWHULVWLFV

WKH YHKLFOHYV ZKHHOV IURP ORFI
$QWL(§W§6FN EUD’\,I\INangUG%\N/%JQHG WR HQDEOH VLPXOWDQHRXYV E

EUDNLQJ ZKLOH VWLOO DOORZLQJ WKH FDL

7TKH WUDFWLRQ FRQWURO VA\VWHP LV RQH RI WK

Acceleration slip GULYLQJ VDIHW\ ,WV SULPDU\ UROH LV WR FF

UHJXODWLRQ $¥5D UHVXOW $65 LQFUHDVHV WKH WUDFWLRQ |
various maneuvers.

(OHFWURQLF VWDELOLW\ SURJUDP (63 DQG G\(
'6& :KHQ FRUQHULQJ WKLV VA\VWHP WDNHV FR
(OHFWURQLF VWDE$% 6 WD\ QEEROBWNRUWHPY W DFWLYDWHY DXWRP!
(6& DSSURSULDWH VHQVRU GHWHFWY WKH SRVVLELC
RI WKH FRUQHU 7R SUHYHQW WKLV WKH HOHFW
EUDNHV RQH RU PRUH ZKHHOYV

Acive  (OHFWURQLF EUBKMM WVRUWHIP LV UHVSRQVLEOH IRU WKH HOHFWU
VI\WWHPGLVWULEXWLRQR(U%SHRBKLFK LV DYDLODEOH LQ DOO PRGHUQ (X

(%) VLIQLILFDQWO\ LPSURYHV VDIHW\ GXULQJ EUD
- . A feature in a car that allows the driver to maintain a constant speed
Traditional cruise control ; L
while driving.
Adaptive cruise control ,W LV DQ DGYDQFHG GULYHU DVVLVWDQFH V\VWt}
$&& WKH YHKLFOHYVY VSHHG WR WUDIILF FRQC

H LPDU\ WDVN LV WR GHWHFW SRWHQWLD (
SXWRPDWHG HPHE@%(fFIL_J\I QHFHVVDU\ LQLWLDWH EUDNLQJ LQGH:
EUDNLQJ $(% . . .
accident or mitigate its effects.

$ VIVWHP WKDW PRQLWRUV ZKHWKHU WKH GULY!
WKH ODQH W ZRUNV E\ OLQNLQJ D FDPHUD XV
Lane assist windshield at the height of the rearview mirror (sometimes assisted
E\ FDPHUDY ORFDWHG LQ WKH VLGH PLUURUV .
LQ IURQW RI WKH FDU ZLWK WKH VWHHUL

7KH\ NHHS WKH SDVVHQJHUYV ERG\ LQ SODFH G’
6HDW EHOW D FROOLVLRQ SUHYHQWLQJ WKHP IURP PRYLQJ
DQG KLWWLQJ SDUWV RI WKH FDELQ

Devices that fill with gas in a fraction of a second in the event of
F%%#L(g\g 7KH\ FUHDWH D VRIW EDUULHU EH
$SLUEDJV DQG DLBUQ I'F SOH[ HOHPHQWY RI WKH FDU LQWH
WKH ULVN RI LQMXU\ WR WKH KHDG FKHV\

Passive +HDGUHVWYV "KHQ SUR_SHUO\.SRV'LV\./I._RQHG WKH\ VXSSRUW W
VA\VWHP risk of cervical spine injuries.

7KHVH DUH VSHFLDOO\ GHVLJQHG DUHDV RI WK|
SUHGLFWDEO\ GXULQJ D FROOLVLRQ 7KHLU SUL
LPSDFW HQHUJ\ EHIRUH LW UHDFKHV WKH SDVVH

reducing the forces acting on occupants.

Crumple zones

Steering column with ,Q WKH HYHQW RI D VXEVWDQWLDO LPSDFW WK|
controlled deflection RU GHIRUPVY LQ D FRQWUROOHG PDQQHU UHGX
function LQMXU\ WR WKH GULYHUfNV FKHVW DQG I

Source: own research
'UyGaR EDGDQLD zaDVQH



.UJ\VINRZVNDEWX@LHV RQ WKH LPSDFW RI VD
reducing road traffic risks indicate their great potential. According to elmpact (high-risk
VFHQDULR IURP HOHFWURQLF VWDELOLW\ FRQWURO
RI IDWDOLWLHY DQG LQMXULHV DSSUR[LPDWHO\ IDW
LOQMXULHV i SHU \HDU 6SHHG ZDUQLQJ V\VWHPV ZLW
H&DOO i DQG ODQH GHSDUWXUH ZDUQLQJ VA\VWHPV i
WKH QXPEHU RI IDWDOLWLHYVY $W WKH VDPH WLPH WKHVFE
FRQJHVWLRQ DV DSSUR[LPDWHO\ RI DOO WUDIILF MDI
>(XURSHDQ &RPPLVVLRQ Q G @

2QH DUHD RI DFWLYLW\ DLPHG DW UHGXFLQJ WKH QXPF
FRQVHTXHQFHYV LQYROYLQJ +*9 GULYHUV LV WKH LQVWI
$W WKH VDPH WLPH WKH LQWURGXFWLRQ RI QHZ VROXW
LOQYROYHV RQ WKH RQH KDQG QXPHURXV WHVWV E\ PDQ
PHQW RI WKHLU VXLWDELOLW\ IURP WKH XVHUfV SRLQW F

GULYHU EHKDMHY\L WD > OHWGD {DH®DHKW DOS5DVKPL
ODULVDP\QDWWIEQEDED®RU RQ WKH HYDOXDWLRQ RI V\V
GULY H UCuWangianAAW> D OGalal @ EXW WKHUH DUH QR VWXG

UHIHUULQJ WR WKH H[SHULHQFH RI SURIHVVLRQDO GULY|

$FFRUGLQJO\ WKH DLP RI WKH VWADBWEZR Y VW R SH EDRLAY
GHPRJUDSKLF YDULDEOHV DQBUGHDR¥FHU\DV SUHROBDV VY RW B
PHQW RI WKH LPSDFW RI VHOWHARWHWS UXFWNNVYRQV D HOX\FNVE®
of traffic accidents.

Research method

7KH HPSLULFDO DQDO\VLY ZDV FRQGXFWHG EDVHG RQ
ZDV GLYLGHG LQWR IRXU JURXSYV GHPRJUDSKLF YDULI
DQRG VLWXDWLRQV WKUHDWHQLQJ URDG VDIHW\ -DQG R
WLRQDOO\ WKH ODVW TXHVWLRQ ZDV DQ RSHQ HQGHG T
WKHLU YLHZY RQ WKH DGYDQWDJHYV DQG GLVDGYDQWDJH

The research was conducted in the first half of4&202e CAWI method was used
in the data collection process. The online questae was prepared using a Google
IRUP DQG GLVWULEXWHG YLDOXRBERDO IPFHHHRPR NKDQ® HOWR
GULYHU JURXSV 2QH KXQGUH®ODWGFWZMHWHNE UG WERK I
DQDO\]LQJ WKH YDOLGLW\ RIUWMKH FRP3IDWWIHREQ DOHVWVR
IRU IXUWKHU DQDO\VLV 7KH\LEZHQB WROIQWK RBUWW YWHHIWVY &
3RODQG DQG DFURVYV (XURSH HARVDQ QXH WV WKW LYWMMH D OF
FRQGXFWHG XVLQJ ([FHO DQG ,6WRBNVWIHKD WR RAROWXQO
GHVFULSWLYH VWDWLVWLFW DDIGH. M QIEPLO DAY QW Bl XO HRHHIO|
ZDV VHW DW .



7TDEHOD &KDUDNWHUWW\ND UHVSRQGHQWYyZ

Variables JUHTXHQF\ SHUFHQWDJH > @
Gender
Women 9 8.40
Men 98 91.59
Age
18-25 4 3.74
26-35 23 21.50
36-50 55 51.40
$ERYH 24 23.36
Education
9RFDWLRQDO HGXFDWLRQ 42 39.25
6HFRQGDU\ HGXFDWLRQ 49 45.80
+LJKHU HGXFDWLRQ 16 14.95
Residence
9LOODJH 40 37.38
7RZQ ZLWK XS WR LOQKDELW®QWYV 26.17
TRZQ ZLWK WR LQKDEL®WDQWYV 28.04
&LW\ ZLWK RYHU LQKDELWDQWYV 8.41
7\SH RI| WUDQVSRUW SHUIRUPHG
Domestic 42 39.25
International 25 23.37
Domestic and international 40 37.38
([SHULHQFH DV D GULYHU
8S \HDUV 13 12.15
+ \HDUV 24 22.43
+ \HDUV 43 40.19
ORUH WKDQ \HDUV 27 25.23
7\SH Rl WUXFN GULYHQ
Tractor unit with semi-trailer 90 84.11
7TUXFN ZLWK YDQ ERG\ 4 3.74
7UXFEFN IRU ERG\ZRUN 10 9.35
Special truck 3 2.80
‘RUN VAVWHP
(YHU\ GD\ DW KRPH 32 29.91

ORQGD\ WR )ULGD\ RQ WKH URDG ZBPHNHQGV DW RR#®IH
7ZR ZHHNV RQ WKH URDG RQH ZHAN DW KRPH 2523
7TKUHH ZHHNV RQ WKH URDG RQH IBHHN DW KRPHA4.02

(YHU\ GD\ DW KRPH 1 0.93
Source: own research

'UyG4R EDGDQLD Z4DVQH






Driving under the influence of alcohol

Driving under the influence of intoxicants or
psychotropic drugs

Falling asleep

Surroundings of roads, e.g. trees,
barriers, etc.

Road surface

Technical condition of the vehicle
Fatigue

Other road users, e.g. pedestrians, cyclists
Weather conditions

Irresponsible behavior of other drivers

5\WXQHN
ZLHORNURWOQ\

Source: own research
'UyGaR EDGDQLD zZzaDVQH

Running a red light

Failure to give way to a bus leaving a bus
stop in a built-up area

Failure to give way to pedestrians waiting at
a crossing

Failure to give way
Exceeding the driver's working time
Talking on the phone while driving

Speeding

JLIXUH 7KH PRVW FRPP
5\VXQHN

ZLHORNURWOQ\
Source: own research
'UyGaR EDGDQLD zZzaDVQH

B 2336

B 2523

B 2397

[ EIWE
I 4299
I 4953
N 57.94
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I 70.09
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7TDEHOD :VSyaF]J\QQLNL NRUHODFML .HQGDOOD PL G]\ JPLHQQC
ZzSa\ZX VI\VWHPyZ EH]SLHF]H VWZD SRMD]GyZ QD EH]SLHF]H VWZ

YDFWRUV 7DX .HQGDOO )DFWRUV 7DX .HQGD@O
Gender Age
$%6 0.09 0.17 $%6 0.01 0.90
(%6 0.04 0.57 (%6 i 0.00
ASR i 0.75 ASR i 0.01
(%' i 0.34 (%' i 0.01
Traditional cruise control 0.05 0.45 Tradlég):t?(l)lcrwse 0.01 0.92
ACC 0.10 0.14 ACC i 0.00
$(% 0.06 0.36 $(% i 0.37
Lane assist 0.08 0.22 Lane assist i 0.00
Education Residence
$% 6 i 0.25 $%6 i 0.21
(%6 i 0.04 (%6 0.02 0.79
ASR 0.06 0.34 ASR 0.13 0.05
(%' 0.09 0.15 (%' 0.15 0.02
Traditional cruise control i 0.06 Tradlég):t?(l)lcrwse i 0.60
ACC 0.00 0.99 ACC 0.25 0.00
$(% 0.19 0.00 $(% 1 0.09
Lane assist 0.13 0.03 Lane assist i 0.43

Source: own research
'UyGaR EDGDQLD ZabVQH

'KHQ DQDO\]LQJ WKH GDWD R BWID\ HRGX QG ZBHDVWZ FIRI QU B
WKH LPSDFW Rl WKH (%6 VI\VWBRWR®Q HM DZD VIPIRWNV R KW HI
E\ SHRSOH RYHU \HDUV R| DOJW LQ WKHZK+OH SBHHREBRXS
LQGLFDWHG WKDW WKH (%6 VWW H R HVHG SHIR S @8 DFFHA iR @
RIWHQ XQDEOH WR GHWHUPLRE& WRKBIGHVIIFW \RI WKLV $VW
GLVWULEXWLRQ RI UHVSRQVHAPEZQW RE WHKIK H® SLDJF W/ KRH
VIVWHP RQ URDG VDIHW\ DFURWQVLRFW HDRIXGY QXREH D JR
DQVZHUHG 3\HV ~ 7KH KLJKHVW DXV BHYHR E\H® U IDYHULH €

,Q WKH FDVH Rl GULYHUNVDJHG VBLG DWKPBQWK LV
KDG QR LPSDFW RQ URDG VDIHW\

2Q WKH RWKHU KDQG WKH HIIHFW Rl ODQH DVVLVW RQ
JURXSV EXW DPRQJ WKRVH DJHG + WKH 3QR°~ UHVSR
PRQ &RQVLGHULQJ WKH ORFDWLRQ RI UHVLGHQFH DQG



7DEHOD 'VSY4aF]\QQLNL NRUHODFML .HQGDOOD PL G]\ FKDUDU
URZFyZ D RFHQ ZSa\zZX V\VWHPyZ EH]SLHF]H VWZD SRMD]GyZ Q

go (N

JDFWRUV 7DX .HQGDRPOO J)DFWRUYV 7DX .HQGDMOO
7\SH Rl WUDQVSRUW SURYLGHG ‘RUN H[SHULH
$%6 0.01 0.90 $%6 i 0.51
(%6 i 0.59 (%6 i 0.00
ASR i 0.74 ASR i 0.00
(%" i 0.52 (%' i 0.00
Traditional cruise control 0.09 0.19 Traditional cruise control 0.17 0.01
ACC i 0.44 ACC i 0.02
$(% 0.06 0.36 $(% i 0.73
Lane assist 0.05 0.44 Lane assist i 0.12
9HKLFOH W\SH ‘RUN VA\VWHP
$%6 0.13 0.05 $%6 i 0.37
(%6 i 0.03 (%6 0.01 0.83
ASR i 0.17 ASR 0.19 0.00
(%' i 0.13 (%' 0.24 0.00
Traditional cruise control i 0.00 Traditional cruise control i 0.96
ACC i 0.02 ACC 0.07 0.28
$(% i 0.20 $(% i 0.57
Lane assist i 0.09 Lane assist 0.02 0.75

Source: own research
'UyG4R EDGDQLD Z4DVQH

'RUN H[SHULHQFH LQIOXHQ F HV WDHK H WD AN WWHPPHVQ V& RRQ WLH
$65 VIVWHP LW FDQ EH QR WRHIE MWK \& R&WIL W HSH/U Z HW R HWX
LQGLFDWHG WKDW WKLV VORWHE B!l8BWWHWRDZL WER I HW\ \IH
H[SHULHQFH ,Q FRQWRBB QW ZILQV W IOHH J U RAXKSDR)I S\H D U
DV PDQ\ DV RI UHVSRQGH®KDY D @QVZ IRSH Q L\R R D'W7 KALK/H
PD\ VXJJHVW WKDW VXFK D WWH M A KLF QR W IGLVMDE QF B
EDVHG RQ OHQJWK RI VHUYEPN H RQ \WRM R %E'HVVVM B PL G WY



2%

[ 1 have not had any
experience with such
systems

B No

38%

60%
[ Yes

J)LIXUH $FWLYH VDIHW\ VA\VWHPV LQ YHKLFOHY DQG WKH SUHY
5\VXQHN $NWVZQH V\VWHP\ EH]SLHF]H VWZD Z SRMD]GDFK D ]I

Source: own research
'UyGaR EDGDQLD Z4DVQH

6L[W\ SHU FHQW Rl UHVSRQGHQWY UHSRUWHG WKDW V
LQGLFDWH WKDW WKH VDIHW\ VAVWHPV ZHUH IXQFWLRQL
RI GULYHUV UHSRUWHG QHYHU KDYLQJ H[SHULHQFHG VX
EHFDXVH WKH\ KDG QHYHU EHHQ LQ D VLWXDWLRQ WKD\
PRGHUQ V\VWHPV 5HVSRQGHQWY ZHUH WKHQ DVNHG ZKH
WKHLU YHKLFOHV WKH\ KDG HYHU H[SHULHQFHG D VLWX
QRW ZRUNHG SURSHUO\ UHVXOWLQJ LQ DQ DFFLGHQW
VXFK D VLWXDWLRQ KDG HYHU RFFXUUHG 7KLV TXHVWLR
FRUUHFWO\ LQ PRVW FDVHV 7KH VXUYH\ DOVR LQFOXGH
RQH RU PRUH LQVWDQFHV RI VIVWHP PDOIXQFWLRQ



HYes MENo

5\ VXQHN $NW\ZQH VA\VWHP\ EH]SLHF]H VWZD SRMD]GyZ D Z\VW
Source: own research
'UyGaR EDGDQLD zZzabDVQH

7R VXSSOHPHQW WKH VXUYH\ UHVXOWY GULYHUV ZHU}I
DQRG GLVDGYDQWDJHV RI DFWLYH YHKLFOH VDIHW\ V\VWH

7TDEOH $GYDQWDJHYVY DQG GLVDGYDQWDJHV RI DFWLYH VDIHW)\

7TDEHOD =DOHW\ L ZDG\ DNW\ZQ\FK V\VWHPyYyZ EH]SLHF]H VWZCL
$GYDQWDJHYV

3,0 P\ RSLQLRQ WKH\ KDYH D VLIQL¢,{FDQW LPSDFW RQ LPSURYLQJ VDI

3([FHOOHQW UDWLQJ 6DIHW\ VAVWHPY DUH HVVHQWLDO DQG LPSURYH

S9HU\ QHFHVVDU\ HYHQ HVVHQWLDO LQ D VLWXDWLRQ RI FRQVWDQWO

37KH\ VKRXOG EH VWDQGDUG HTXLSPHQW LQ DOO WUXFNV’

S0ORVW RI WKHP DUH YHU\ XVHIXO’

8, WKLQN WKHVH DUH EHQH¢{¢FLDO V\VWHPV WKDW LPSURYH WUDI¢,F VDI

37KH\ KHOS PH LQ P\ GDLO\ ZRUN ZKLFK LV ZK\ , FRQVLGHU WKHP XVHI

37KH\ IDFLOLWDWH DQG LPSURYH VDIHW\"’

8, EHOLHYH WKDW WKHVH V\VWHPV DUH FULWLFDO LQ WKH ZRUN RI HY|
PH DQG RWKHU URDG XVHUV IURP GDQJHU"

37KH\ LPSURYH VDIHW\ DQG PDNH ZRUN HDVLHU , IHHO VDIH"
'LVDGYDQWDJHYV

“Average rating. The sensors often see things that are not there or are afraid of road signs or overpasses.
,Q DGGLWLRQ WKH\ WXUQ RIl LQ EDG FRQGLWLRQV UDLQ VQRZ ~

37KH HPHUJHQF\ EUDNLQJ V\VWHP DFWLYDWHV ZKHQ LW VKRXOG QRW
37KH FXUUHQW $&& DQG HPHUJHQF\ EUDNLQJ V\VWHPV QHHG UH¢QHPH(

$6RPH VIVWHPV QHHG LPSURYHPHQW EHFDXVH WKH\ VWLOO GR QRW ZR
PRPHQWYV ~

Source: own research
'UyG4aR EDGDQLD Z4DVQH

$V FDQ EH VHHQ IURP WKH RSLQLRQV SUHVHQWHG LQ V
RQO\ SRVLWLYHO\ HYDOXDWHG IRU WKHLU LPSDFW RQ L
working conditions.


















Green logistics in agricultural holdings implementing
pro-environmental measures

6\QRSYLLHMV]H RSUDFRZDQLH QDXNRZH PD-QD FHOX UR]SI
Q\FK Z IDNUHVLH JLHORQHM ORJLVW\NL Z JRVMSRGDUVWZDFFk
tami interwencji rono-URGRZLVNRZR NOLPDW\F]Q\FK .UDMRZ\ 30DQ
GOD :VSyOQHM 3ROLW\NL 5ROQHM + : JUXSLH JRVS
OL]RZDQ\FK Z PDNURUHJLRQLH SR4AXGQLRZR JDFKRGQLP SL
SD(G]JLHUQLN+=JUXG]LH EDGDQLD NZHVWLRQDULXV]RZH
GbuvwzD UROQH E G FH EHQHILFMHQWDPL LQWHUZHQFML
Q\FK Z VIJHURNLP |[DNUHVLH ZzGUD*DM |DVDG\ |JLHORQHM OR.
PDJD]\QRZDQLH JRVSRGDUN RGSDGDPL RSDNRZDOQLFWZ
EXFM L KDQGHO UROQLF]\ 3UJHGVL Z]L FLD WH SURZDG] G
EyzZ QDWXUDOQ\FK UHGXNFML HPLVML VXEVWDQFML V]INRG
PDWHULDaRZ\FK D WDN*H ]JDP\NDQLD RELHJyZ VXURZFyZ L
JRVSRGDUND R RELHJX |]DPNQL W\P

6ARZD NOXdnjeddvdbH]LHORQD ORJLVW\ND G]LDADQLD SUR URGH
LOQWHUZHQFMH UROQR URGRZLVNRZR NOLPDW\F]QH

$EVWUKHWFLHQWLILF VWXG\ DLPRHW R HG H@WW K HD FAVMIORE) R |
JUHHQ ORJLVWLFV LQ DJULHFEBMRUDOL KR CR3 LIDIWL VHIQDW URW)
FOLPDWH LQWHUYHQWLRQV FRQGEXMNWHE OPIRQUH V BOUY HE XD
UDO IDUPV ORFDWHG LQ WK H XRXWKWHIN \8 H U QRED FURRAU B B AR
WR 'HFHPEHU 7KH UHVHDW BK ULHFYXOOOWXW D Q GKLRFMGMH) WK B H

OLFKD4& .UXVi\OMVMNG]\QDURGRZD :\*V]D 6]NR&D /RJLVW\NL L 7UDQVSRUYV
/IRIJILVWANL L 7UDQVSRUWX H PDLO PNUXV]\QVNL#PDLO PZVO HX KWWS'
$IQLHVIND %6 BNDWBHPLD :RMVN / GRZ\FK LP JHQ 7DGHXV]D .R FLXV]NL Z
G]DQLD H PDLO DJQLHV]ND EHNLV]#DZO HGX SO KWWSV RUFLG RUJ
.DWDU]J\QD R$YWDGEHPLD %YLDOVND LP -DQD 3Dzab ,, Z %LD&4HM 3RGODVN
H PDLO N GRVWDZ#G\G DNDGHPLDELDOVND SO KWWSV RUFLG RUJ


















lokalizacja magazynow i punktow
zatadunku w sposdb minimalizujacy h

transport wewnetrzny

ograniczenie transportu
dalekodystansowego - 21,3

wspoldzielenie transportu i maszyn
rolniczych _ 31,9

stosowanie paliw alternatywnych _ 5

optymalizacja tras przejazdu m 100,0

0,0 20,0 40,0 60,0 80,0 100,0 120,0

-
—

J)LIXUH 6KDUH RI DJULFXOWXUDO SURGXFHUYV LPSOHPHQWLQJ
WLRQ RI WKH VR FDOOHG JUHHQ WUDQVSRUW RQ IDUPV > @

'UyGAR RSUDFRZDQLH Z&4&DVQH
6RXUFH RZQ VWXG\



ogrzewanie infrastruktury magazynowej
pompami ciepla

stosowanie systemow wentylacji

i klimatyzacji z odzyskiem ciepta

stosowanie technologii monitorowania

warunkow przechowywania ptodow rolnych (IoT, czujniki)

stosowanie systemow odzysku wody
deszczowej

instalacja o$wietlenia LED i systemow
sterowania oswietleniem

stosowanie biodegradowalnych lub
nadajacych si¢ do ponownego uzycia opakowan i palet

zasilanie infrastruktury magazynowe;j
instalacjami OZE - ! } } . }

0 10 20 30 40 50 60
5\VXQHN 8G]LD4 SURGXFHQWYZ UROQ\FK UHDOL]XM F\FK SRV]F
Z UHDOL]DFM W]Z JLHORQHJR PDJD]\QRZDQLD Z JRVSRGDUVWZ

J)LIXUH 6KDUH RI DJULFXOWXUDO SURGXFHUV LPSOHPHQWLQJ
RI WKH VR FDOOHG JUHHQ VWRUDJH RQ IDUPV > @

'UyG4R RSUDFRZDQLH Z4DVQH
BRXUFH RZQ VWXG\

wykorzystanie energii stonecznej h 2.5
do suszenia ptodow rolnych ’

zakup maszyn i ciagnikow o wyzszej _ 319
efektywnosci paliwowej 1 nizszej emisji ’

modernizacja o$wietlenia na LED _ 38,3

zasilanie infrastruktury gospodarstw _ 511
instalacjami fotowoltaicznymi ’

stosowanie izolacji energooszczednej 57 4
w przechowalniach, magazynach i halach m ’

0 10 20 30 40 50 60 70

5\VXQHN 8G]LD4a SURGXFHQWYZ UROQ\FK UHDOL]XM F\FK SRV
Z\NRUJ\WWDQLD 2=( L HIHNW\ZQR FL HQHUJHW\F]QHM Z JRVSRGL
YLIXUH 6KDUH Rl DJULFXOWXUDO SURGXFHUV LPSOHPHQWLQ
HQHUJ\ VRXUFHV DQG HQHUJ\ HIILFLHQF\ RQ IDUPV > @

'UyGa4R RSUDFRZDQLH ZaDVQH

6RXUFH RZQ VWXG\




stosowanie upcyklingu drewnianych palet H 29,8

odzyskiwanie wody deszczowej 29,8

kompostowanie resztek roslinnych

racjonalne wykorzystanie nawozow _ 5111
organicznych

oddawanie opakowan po $.o.r.
. iney, NN c5.!
i nawozach do recyklingu

I I
(%5
&0
(9

oddawanie folii rolniczych do recyklingu 85,1

0 10 20 30 40 50 60 70 80 90

5\VXQHN 8G]LD4a SURGXFHQWYZ UROQ\FK UHDOL]XM F\FK SRV
JRVSRGDUNL RGSDGDPL L UHF\NOLQJX Z JRVSRGDUVWZDFK URC
J)LIXUH 6KDUH RI DJULFXOWXUDO SURGXFHUV LPSOHPHQWLQ
RQ IDUPV > @

'UyGaR RSUDFRZDQLH ZaDVQH

6RXUFH RZQ VWXG\

7HQ VDP SUR URGRZLVNRZ\ Z\PLDU PD RGGDZDQLH RSI
UR OLQ SHVW\F\GDFK L QDZR]DFK V\QWHW\F]@\FK GR
NOLQJX + UREL WDN EDGDQ\FK 5DFMRQDOQH Z\NRL
GRW\F]\ ] NROHL JRVSRGDUVWZ UROQ\FK =DJRVSRG
Z UROQLFWZLH RJUDQLF]D P LQ ]X*\FLH DJRWRZ\FK QDZJ
GXNFMD QLH MHVW RERM WQD GOD URGRZLVND SU]J\URC
MHVW UyZQLH* NRPSRVWRZDQLH UHV]J]WHN UR OLQQ\FK
GHV]F]JRZHM ] SUJH]QDF]HQLHP GR QDZDGQLDQLD XSUDZ
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stosowanie workow jutowych 6,0
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5\VXQHN 8G]LD&4 SURGXFHQWYZ UROQ\FK UHDOL]XM F\FK SRV
VWRVRZDQLD JLHORQ\FK RSDNRZD L ORJLVW\NL RSDNRZD Z JR
)LIXUH 6KDUH RI DJULFXOWXUDO SURGXFHUV LPSOHPHQWLQJ
JLQJ DQG SDFNDJLQJ ORJLVWLFV RQ IDUPV > @

'UyGaR RSUDFRZDQLH ZaDVQH

6RXUFH RZQ VWXG\

3UDZLH SR&RZD EDGDQ\FK Z\NRUJ\VWXMH Z SURF
VW\F]Q\FK RSDNRZDQLD ] WHNWXU\ IDOLVWHM D SRV
Q\PL ] SDSLHUX SRFKRG] FHJR ] UHF\NOLQJX * SU]\NaDG
L SUJHFKRZ\ZDQLD MDM NXUJ\FK =DWHP JRVSRGDUVWZD
]JDVDG\ [JLHORQHM ORJLVW\NL Z REV]DU]H RSDNRZDOQLF
]JQ\FK URGRZLVNX VSU]\MD RJUDQLF]DQLX QHJDW\ZQHJI
QD HNRV\WWHP Z V]F]HJYyOQR FL G]L NL UHGXNFML RGSD
UJ\WVWDQLX ]DVREyZ

'VWRWQ\P HOHPHQWHP JLHORQHM ORJLVW\NL JRVSRGD
W\]DFMD NWyUD SUJHMDZLD VL P LQ Z VWRVRZDQLX V\
W\A\F]Q\FK PRQLWRUXM F\FK ]X*\FLH SDOLZD L WUDV\ SUJHI



stosowanie dronow do monitorowania
upraw

stosowanie systemow informatycznych
do planowania zapaséw

stosowanie systemow informatycznych
do zarzadzania gospodarstwem

stosowanie zautomatyzowanych systemow
nawadniania

korzystanie z platform sprzedazy
internetowej dla ptodéw rolnych

stosowanie czujnikow loT w monitorowaniu
parametréw magazyndow, chlodni

stosowanie GPS 1 systemow
telematycznych
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5\VXQHN 8G]LD4a SURGXFHQWYZ UROQ\FK UHDOL]XM F\FK SRV
F\IU\]DFML L DXWRPDW\]DFML Z JRVSRGDUVWZDFK UROQ\FK > @
JLIXUH 6KDUH RI DJULFXOWXUDO SURGXFHUV LPSOHPHQWLQ.
PDWLRQ RQ IDUPV > @

'UyGaR RSUDFRZDQLH ZaDVQH

6RXUFH RZQ VWXG\

*RVSRGDUVWZD VWRVXM WDN*H FIXMQLNL ,R7 GR PRQ!
Z\FK ZLOJRWOQR FLRZ\FK L LQQ\FK Z PDJD]\QDFK L FKAaARC

WA\FK NRUJ\VWD EDGDQ\FK SRGPLRWyZ WDNL VDP RG\
Z SURFHVDFK VSU]J]HGD*RZ\FK SODWIRUP\ LOWHUQHWRZH
GORZHM S4RGyZ UROQ\FK UROQLNYZ VWRWXMH ]DX\

QLD XSUDZ RUD] UR]ZL |DQLD LQIRUPDW\F]QH ZVSRPDJDI
Mniejsz SRSXODUQR FL FLHV] VL V\VWHP\ LQIRUPDW\F]QH
VyZ RUD] Z\NRUJ\VWDQLH GURQYZ GR PRQLWRURZDQLD V\
BURFHV\ F\IU\]DFML L DXWRPDW\]DFML JRVSRGDUVWZ U
QHM ORJLVW\NL SU]J\F]\QLDM F\P VL GR UDFMRQDOL]DFN
SURGXNF\MQ\FK RUD] SRSUDZ\ HIHNW\ZQR FL SURFHVyZ «
QLX VA\VWHPYZ PRQLWRURZDQLD DQDOL]\ GDQ\FK L ]GDO«
=LHORQD ORJLVW\ND Z UROQLFWZLH SROHJD WDN*H QL
NRZDQ\FK QD JLHORQ G\VWWU\EXFM L KDQGHO : W\P RE'
VSU]JHGD*\ ZSLVXM FH VL Z NUyWNLH 4D FXFK\ GRVWDZ
WDUJL D WDN*H SODQRZDQLH UR]JPLHV]F]JHQLD 4aDGXQN
PDNV\PDOL]DFML Z\NRU]J\VWDQLD SUJHVWU]JHQL



sprzedaz ptodow rolnych do lokalnych punktow
gastronomicznych i innych

stosowanie elektronicznych kanatow sprzedazy ptodow
rolnych

stosowanie opakowan biodegradowalnych;
prosrodowiskowych

stosowanie w dystrybucji ptodéw rolnych srodkow
transportu napedzanych biodieslem

stosowanie maksymalizacji wykorzystania przestrzeni
tadunkowej w transporcie

stosowanie krotkich tancuchow dostaw
(sprzedaz bezposrednia, targi lokalne)
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5\VXQHN 8G]LD4 SURGXFHQWYZ UROQ\FK UHDOL]XM F\FK SRV]F
ORQHM G\WWU\EXFML L KDQGOX Z JRVSRGDUVWZDFK UROQ\FK >
JLIXUH 6KDUH RI DJULFXOWXUDO SURGXFHUV LPSOHPHQWLQ
IDUPV > @
'UyGAR RSUDFRZDQLH Z&4DVQH
6RXUFH RZQ VWXG\

3UDZLH SR4RZD EDGDQ\FK ORGWR\GAMW Z\ EDPNDIE IR $IDHN F
UDNWHU]H ELRGHJUDGRZDOQ\P SUURZDBRRYSVNRZDP | Z\NF
QLHP SODWIRUP HOHNWURQL&F]D\WK 2D OR NBO@AB K MK QUIWED
*\ZLHQLD :SLVXMH VL WR Z AKR/QFGIBYW DK UNW NURK] & FXL
QR U SDOLZD L RJUDQLF]HQLE FH PDWIL ¥ WPE\DW DHONFRIQ. RV IINFR G

'GUD*DQLH SU]JH] JRVSRGDUVWZD UROQH G]LD4D SUR L
- URGRZLVNRZR NOLPDW\F]QH ILQDQVRZDQ\FK Z UDPDFK
PR*H NRUJ\WWQLH ZS4&a\zDi QD VWRVRZDQLH UR]ZL ]D ] ]I
FLX QDXNRZ\P |DOH*QRjikoWP HFR D@L |RSZWBLHUDM.F\ L Z]PI
© W\P NRQWHN FLH QDOH*\ JZUyFLU XZDJ QD VSYyMQR i Ft}
ZLVNRZH :35 V ]JRGQH ] |DAR*HQLDPL JLHORQHM ORJLVW
QLDM FHPX Z\PDJDQLD SUR URGRZLVNRZH 4DWZLHM VSH:
UHGXNFML VJHURNR UR]XPLDQHJR ODGX URGRZLVNRZH
PHQWDUQR FL G]LD&4&D UROQLF]J\FK L ORJLVW\F]Q\FK D.
QLD JLHORQHM ORJLVW\NL Z UROQLFWZLH J]QDF]JHQLH PD
PRGHUQL]DF\MQH UHDOL]RZDQH Z UDPDFK , ILODUX :35 N









Digitalization and automation in logistics — determinants
of service quality and operational efficiency.
A systematic literature review

6\QRSSRVW SXM FD F\IU\]DFMD L DXWRPDW\]DFMD WR NOXF
PDFML ZVSY4aF]HVQ\FK VIVWHPyZ ORJLVW\F]Q\FK ]H Z]JO GX
UHDOL]DFML SURFHVyZ ORJLVW\F]Q\FK RUD]-MDNR (i ZLDG
NX4X MHVW LGHQW\ILNDFMD L VIQWH]D Z\QLNyZ EDGD GRV
F\IURZ\FK RUD] UR]ZL ]D DXWRPDW\]DF\MQ\FK QD MDNR & L
Z EUDQ*\ XVaxJ ORJLVW\F]Q\FK : WRNX DQDOL]\ [JLGHQW\IL
QDQW\ ZDUXQNXM FH VNXWHF]QR i ZGUR*H WHFKQRORJLF
ORJLVW\F]Q\FK %DGDQLH SUJHSURZDG]RQR { Z\NRUJ\VWDQ
QHJR SUJHJO GX OLWHUDWXU\ NWyU\ REHMPRZD& UHFHQ
Z\WWHOHNFMRQRZDQH QD SRGVWDZLH ]JGHILQLRZDQHM VWUEL
Z\4a FIHQLD L Z& FJHQLD RUD] ZLHORHWDSRZHM SURFHGXU
RWUJ\PDQ\FK Z\QLNyZ PLDaD FKDUDNWHU WHPDW\F]Q\ L NR
VWRVRZDQ\FK WHFKQRORJLL F\IURZ\FK REV]DUyZ SURFHVy
UJ\WW\ZDQ\FK PLDU MDNR FL L HIHNW\ZQR FL RSHUDF\MQHM
*H WHFKQRORJLH F\IURZH L UR]ZL ]DQLD DXWRPDW\]XM FH ¢
UJ\WVWDQLD ]DVREyZ SUJHGVL ELRUVWZ VNUYFHQLD F]DVX L
Q\FK Z]JURVWX QLH]DZRGQR FL RUD] UHGXNFML NRV]WyZ R
HIHNW\ WH V VLOQLH X]DOH*QLRQH RG GHWHUPLQDQW RU
L SURFHVRZ\FK 1D SRGVWDZLH VI\QWH]\ OLWHUDWXU\ ]DS
NRQFHSF\MQ\ SUJHGVWDZLDM F\ UHODFMH PL G]\ ZGUR*HQI
WUDQVIRUPDFM SURFHVyZ ORJLVW\F]Q\FK RUD] RVL JDQ\P
FL XVA4XJ L HIHNW\ZQR FL RSHUDF\MQHM 3UH]HQWRZDQH Z
LQWHJUDFML WHFKQRORJLL F\IURZ\FK ] GRMU]DAR FL SURF
FMDPL SUDFRZQLNyZ RUD] ZVND]XM NLHUXQNL GDOV]\FK E
HIHNWDPL ZGUR*H

ODWHXV] ORWMINRA&D *ayZQD +DQGORZD Z :DUV]DZLH 6]NR&bD-'RNWRUVNI
UbQW VJK ZDZ SO KWWSV RUFLG RUJ












7TDEOH *URXSV RI NH\ZRUGV XVHG LQ WKH OLWHUDWXUH VHDL

*UXSD , *UXSD ,, *UXSD ,,,
NRQWHNVW ORJLVW\RPFKQRORJLH F\IURMBNR U L HIHNW\ZQR U
L DXWRPDW\]IDF\MQRSHUDF\MQD SURFHVyYZ

logistic* digital* TXDOLW\
transport* automation* performance
LQGXVWU\

'UyGAR RSUDFRZDQLH Z4DVQH
6RXUFH RZQ HODERUDWLRQ

1D SRGVWDZLH JGHILQLRZDQ\FK JUXS VayZ NOXF]RZ\FK
QDFML Z\V]XNLZDZF]\FK RG]JZLHUFLHGODM F\FK JDOH*QR
Q\P WHFKQRORJLDPL F\IURZ\PL RUD] DQDOL]JRZBDQ\PL UH]
W\ZQR FL RSHUDF\MQHM =DVWRVRZDQLH W\FK NRPELQDF
RNUH OLU OLF]JE SXEOLNDFML VSHAQLDM F\FK SUJ]\M WH
JHVWDZLHQLH Z\NRUJ\WWDQ\FK NRPELQDFML RUD] OLF]E
ZLRQR Z WDEHOL

a4 F]QD OLF]ED SXEOLNDFML X]\WNDQ\FK Z Z\QLNX ]D
NRPELQDFML Z\V]XNLZDZF]\FK ]JRVWDA4aD SRGGDQD SURFH\
NU\WHULDPL Za FJHQLD L Z\4 FIHQLD 1D W\P HWDSLH GF
1487 SR]\FML : FHOX RJUDQLF]JHQLD JELRUX GR SXEOLNDFM
Z\P Z ED]JLH :HE Rl 6FLHQFH |]DVWRVRZDQR ILOWU AKLJKO
SXEOLNDFMH FKDUDNWHU\]XM FH VL SRQDGSUJHFL WQ
GJLHG]LQ\ :\VRND OLF]JED F\WRZD PR*H ZLDGF}iU R ]QDI
NDFML QD UR]ZyM EDGD Z DQDOL]JRZDQ\P REV]PU]H D W
niuw G\WNXUVLH QDXNRZ\P =DVWRVRZDQLH WHJR ILOWUD
QD SXEOLNDFMDFK X]QDZDQ\FK Z OLWHUDWXU]H ]D V]E]H
FIH QLH RJUDQLF]\i EDUG]JR GX* SRF] WNRZ OLF]JE UHN



7TDEOH

Nr
Z\V]XNLZDQLD

1. logistic*
2. logistic*
3. logistic*
4. transport*
5. transport*
6. transport*
7. logistic*
8. logistic*
9. logistic*
10. logistic*
11. logistic*
12. logistic*
13. transport*
14. transport*

.H\ZRUG VHDUFK FRPELQDWLRQV DQG QXPEHU RI

6aRZD NOXF]RZH

UHWL

:DVWRVRZB/gﬁ(]g\%%%\}‘y%DFMH

- 76 ORJLVWLF '
*
digital 76  GLIJLWDO 365
automation 76 ORJLVWLF %il)
76 DXWRPDWLR
76 ORJLVWLF '
LQGXVWUL 76 LQGXVWU\ $7%
. 76 WUDQVSRUW 1'
*
digital 76 GLIJLWDO 347$
. 76 WUDQVSRUW 1'
automation 76 DXWRPDWLR6)5$
76 WUDQVSRUW $1°
LQGXVWU\ 76 LOGXVWU\ 37
76 ORJLVWLF $1°
digital* TXDOLW\ 76$1,GLJLWDO 34
76 TXDOLW\
76 ORJLVWLF $1°
digital* performance 6 $1 ,G LIJLWDO 86
76 SHUIRUPDQFH
76 ORJLVWLF $1
automation TXDOLW\ 76 DXWRPDWLRQ %1'
76 TXDOLW\
76 ORJLVWLF $1°
automation  performance 76 DXWRPDWLRQ 281"
76 SHUIRUPDQFH
76 ORJLVWLF $1
LQGXVWU\ TXDBLWLQGXVWU\ sa’
76 TXDOLW\
76 ORJLVWLF $1
L Q G XV W pérformance 76 LQGXVWU\ 48"
76 SHUIRUPDQFH
76 WUDQVSRUW $1°
digital* TXDOLW\ 76$1,GLJLWDO 34
76 TXDOLW\
76 WUDQVSRUW $1°
digital* performance 76 $1 ,G LILWDO 51
76 SHUIRUPDQFH



FG WDEHOL
TDEOH FRQW

Nr

. _ I
Z\V]XNLZDQLD 6aRZD NOXF]RZH _DVWRVRZBQ_fg(g\/BVPD%\}'y%DFMH

76 WUDQVSRUW $1°
15. transport*  automation TXDOLW\ 76 DXWRPDWLRQ 3$1"'
76 TXDOLW\

76 WUDQVSRUW $1°
16. transport*  automation performance 76 DXWRPDWLRQ 6%1"'
76 SHUIRUPDQFH

76 WUDQVSRUW $1°
17. transport* LQG XV WU\ TXDBLWLQGXVWU\ 1
76 TXDOLW\

76 WUDQVSRUW $1°
18. transport* L Q G XV W Pérformance 76 LQGXVWU\ %1
76 SHUIRUPDQFH

'UyG4R RSUDFRZDQLH Z4DVQH
6RXUFH RZQ HODERUDWLRQ

7TDEOH 6WXG\ VHOHFWLRQ FULWHULD

Okres *
- ]J\N SXEOLNDFML angielski
]DU] GIDQLH
ELIQHYV
transport

.DWHJRULH :HE RI 6FLHQFH N ]
nauki i technologie transportowe

ekonomia
EDGDQLD RSHUDF\MQH L QDXNL R DU
transport
IDU] GIDQLH
aD FXFK GRVWDZ L ORJLVW\ND

ekonomia

THPDW\ F\WRZD

'UyG4R RSUDFRZDQLH Z4DVQH
6RXUFH RZQ HODERUDWLRQ



JLIXUH SURFHGXUH RI WKH VA\VWHPDWLF OLWHUDWXUH UHYLH
'UyGa4R RSUDFRZDQLH Z&4DVQH
6RXUFH RZQ HODERUDWLRQ
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'UyG4aR RSUDFRZDQLH Z4DVQH

6RXUFH RZQ HODERUDWLRQ
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JLIXUH JUHTXHQF\ RI UHVHDUFK PHWKRGV LGHQWLILHG LQ Wt
'UyG4R RSUDFRZDQLH Z&4DVQH
6RXUFH RZQ HODERUDWLRQ

DQDOL]RZDQ\FK SXEOLNDFMDFRZDGH QMR GHM ZD Q RP H
ORJLF]QH REHMPXM FH ]DUyZDR LDEOPSLLYN FPVGIHR UH WER] GH +
HPSLU\F]Q\FK GRPLQRZDA&\ DQDPH [P RO ROM. R/ZWD WR\KE MW PPQM
]JDOH*QR FL PL G]\ JPLHQQ\PL FI\ REDHIDFL B QH NN R ORVE Z
Q\FK >:X L LQ *DUFtD 'DVWS{XSH AQUHRIICHP EA\& EDGD (
FLRZH NRQFHQWUXM FH VL @D &WBREKDRFKIBQL\DFEWQ XF K
WUDQVIRUPDFML F\IURZHM >ELEFKRYRDQY) @ @ODWERNXH S
Z\NRUJ\WWXM FH SRGHM FLD P IPHM\WY B G HL CiRFF LFRZ WG HLP W@\
>, KDQ L LQ &\SOLN L LQELR@E VWWWDRRGLF] UYyZQLH* F
SUJHJO GRZH V\VWHPDW\]XM RH.VWINL ZL HGW UDID WIHRRIP\D F
w EUDQ*\ XVaxXJ ORJLVW\F]Q\FK > $BDGEHOK® XV . U LAYV
ZVND]XMH QD ZFL * UR]ZLMDM REM]DEKDUDNWHU EDGDQH.

6]F]HJYyaRZD NODV\ILNDFMD PHWRG EDGDZF]\FK REHMP)

t EDGDQLD LOR FLRZH Z\NRUJ\WWWXM FH P LQ- DQDOL]
QD VWUXNWXUDOQ\FK RUD] PHWRG\ HNRQRPHWU\F]QH

t SUDF SUJHJO GRZ\FK REHMPXM F\FK UyZQLH* SU]JHJC

+ EDGD MDNR FLRZ\FK RSDUW\FK J4yZQLH QD VWXGLD
]DF\MQ\FK

+ EDGD ] ]DVWRVRZDQLHP PHWRG PLEHPP\FiK SRGH M L

FLD MDNR FLRZH L LOR FLRZH
T SUDFH Z\NRUJ\WVWXM FH LQQH SRGHM FLD WDNLH ML
scenariuszowe.
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5\ VXQHN 'RPLQXM FH NLHUXQNL EDGD Z DQDOL]JRZDQ\FK SXE!
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6RXUFH RZQ HODERUDWLRQ
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JLIXUH &RQFHSWXDO PRGHO RI WKH LPSDFW RI GLJLWDOL]DYV
RSHUDWLRQDO HIILFLHQF\ LQ WKH ORJLVWLFV VHUYLFHV VHFW

'UyG4R RSUDFRZDQLH Z4DVQH
BRXUFH RZQ HODERUDWLRQ

ORGHO WHQ SRND]XMH *H WHFKQRORJLH F\IURZH RGG]I
L HIHNW\ZQR 4 RSHUDF\MQ SU]JHGH ZV]\VWNLP SRSU]JH] V
Q\FK REHMPXM F ]ZL NV]JHQLH ZLGRF]JQR FL RSHUDFML
F\MQ\FK RUD] DXWRPDW\]DFM G]LDaD RSHUDF\MQ\FK -















Natalia Sobieska
Akademia Sztuki Wojennej w Warszawie

&HQWUDOL]DFMD |DNXSyZ Z SUJHGVL EL
XVaXJIJRZ\FK % %

SHQWUDOL]DWLRQ RI SXUFKDVLQJ
in B2B service companies

6\QRS¥RV]XNLZDQLH RV]F] GQR FL WRIMHGGRAFNDXF]RZ\FK
VQ\FK SUJHGVL ELRUVWZ G]LD&BIB F\FEHR SRPVYYHYR N WRNVIRO
ZDQ\FK Z EL]QHVLH MHVW FH@WUDUIRZD 6 MDQ LHNXBWX WIN ZEK
SURFHVYZ ]DNXSRZ\FK GR JRUJDGQU]ERRA@BM M B GUDPVDEKL
VWUXNWXU SUJHGVL ELRUVWZDWIRHROWRIZRGDQLD EABDWRFE
VRZDQR PHWRG VRQGD*X GLDJQRWVWAPJWHGR D DWNRXINJDW L
Z\ZLDGX VNLHURZDQHJR GR GZYyFXLHRWRNLEMIYTL]DMM XM F\F
SyZ Z SUJHGVL ELRUVWZDFK XV &XIRZEML G loD aHVZRER Z
VNDFK ZVND]DQR *H QDMZL NV]\PUDFRZRQQNPPLZREHRyU
]JPLDQ RUD] SRSUDZQR i SU]\JRWRZDQLD ZGUR*HQLD

64RZD NOXMBEZB]DQLH ]JPLDQ ]DRSDWU]JHQLH PHWRGD 60§

$EVWUDG®LQJ VDYLQJV LV RQH RI WKH NH\ FKDOOHQJHV ILC
HQWHUSULVHY 2QH DSSURDFK XVHG LQ EXVLQHVV LV SXI
LQYROYHVY FRQVROLGDWLQJ DOO SXUFKDVLQJ SURFHVVHV |
WKH RUJDQL]DWLRQTV VWUXFWXUH 7KH DLP RI WKLV VWX
$ GLDIJQRVWLF VXUYH\ ZDV XVHG XWLOL]JLQJ DQ LQWHUYL
H[SHUWV FXUUHQWO\ LQ WKH SURFHVV RI FHQWUDOL]LQJ S
nies. 7KH FRQFOXVLRQV LQGLFDWH WKDW WKH JUHDWHVW FK
to change and inadequate preparation for implementation.

Keywords: FKDQJH PDQDJHPHQW SURFXUHPHQW 60$57
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7DEOH 6XPPDU\ RI H{SSHUW LQWHUYLHZ UHVSRQVHV
Zakres pytania (NVSHUW Ekspert 2
FHQWUDOL]DFMD ]DVDG QRUP L NRQWUROL FDAI
&HQWUDOL]DFMDy HONOXSDPFMD |DNXSyZ SU]JH] G]LDA\
RSHUDF\MQH

(WDS ZGUR*HQLD SU]\JRWRZDQﬁ-r]ésPRVdg\@LNHbéﬁgﬂ-éf‘/ﬁWD*xW\JRGQ

QLHFK U SUDFRZQLNyZ GR |PLDQ RSyU SUDFR.
UR]JSURV]HQLH RUJDQL]DF\MQH NRQLHF]JQR U JPL
%DULHU\ L Z\]ZDQLD ]ZL NVIHQLH OLF]E\ |DGD G]LD:

]DNXSyZ QLHZ\VWDUF]DM FD OL
SUDFRZQLNyZ

L NV]D PDU*D

XMHGQROLFHQLH S v/
HSV]D NRPXQLNDQQEU] SODQRZDQLH ]DNXSyZ L \

D&D
W\ ILQDQVRZH HIHNWW@@%ROD NRVIWyZ
OHSVID NRQWUROD DXEMD 7vsSyasubFD ] GRVWDZF

3 FLZD SRG ZDUXQNLHYPaX\GIQBWIFADOH QDOH*D&aR VL O
2SLQLD Qw G%EPJMLZGUR*HQLD SUJ\JRWRZDI

'UyG4AR RSUDFRZDQLH Z&4&DVQH
6RXUFH RZQ HODERUDWLRQ

2F]JHNLZDQH HIHHNI















Assessment of ground handling at Polish airports
from the perspective of passengers

6\QRSVDNR i REVaxXxJL QD]JLHPQHM VWDQRZL LVWRWQ GHW!
FL SRUWyZ ORWQLF]\FK RUD] GR ZLDGF]H SDVD*HUyZ MDN
SUJHSURZDG]RQHJR EDGDQLD E\4D GLDJQR]D MDNR FL REV
SRUWDFK ORWOQLF]J\FK ] SHUVSHNW\Z\ SDVD*HUyZ RUD] L
ZLDGF]HQLD Z\PDJDM F\FK ]PLDQ L XVSUDZQLH : FHOX R
FHOX ]JDVWRVRZDQR PHWRG VRQGD*X GLDJQRVW\F]QHJR S
DQNLHW\ : EDGDQLX XFJHVWQLF]\4R UHVSRQGHQWYZ NW
FIHQLDPL L RSLQLDPL GRW\F] F\PL SUJHELHJX SRGUy*\ ORYV
VNLFK SRUWYZ :\QLNL EDGDQLD SRWZLHUG]L4\ KLSRWH]

REVaXJL QDJLHPQHM Z SROVNLFK SRUWDFK ORWQLF]\FK GF
'\ND]DQR UyZQLH* *H RJyOQD RFHQD REVAXJL QD]LHPQHM
RFHQ V]F]HJYyaRZ\FK FJWHUHFK Z\EUDQ\FK REV]DUYZ MHM :
V]F]HJyaRZ\FK SR]ZROL4D XVWDOLU KLHUDUFKL ZHGAaXJ C
WyZ REV]DUyZ REVAaXJL QDJLHPQHM Z\PDJDM-F\FK LQWHUZ}
WHWRZ\P REV]DUHP Z\PDJDM F\P SRSUDZ\ SRJRVWDMH V]\EI
SRGF]DV RGSUDZ\ ELOHWRZR EDJD*RZHM RUD] ERDUGLQJX
JRVWDA&\ VNRQIURQWRZDQH SUJHGH ZV]\WWNLP ] UH]XOWDW
IDNFML SDVD*HUyZ WUDQVSRUWX ORWQLF]HJR SUJHSURZDG
=UJHV]HQLH 3U]JHZR(QLNyZ 3RZLHWU]Q\FK ,$7$ Z URN X

6ARZD NOX¥FUDZAH/ SRUW ORWQLF]\ REVAXJD QD]JLHPQD SRUYV
FL XVaxJ GR ZLDGF]HQLD SDVD*HUyZ

SEVWUKHWT XDOLW\ RI JURXQG KDQGOLQJ VHUYLFHV LV DV
DLUSRUW FRPSHWLWLYHQHVY DQG WKH SDVVHQJHU H[SHU
WR DVVHVV WKH TXDOLW\ RI JURXQG KDQGOLQJ VHUYLFHV
JHU SHUVSHFWLYH DQG LGHQWLI\ DUHDV UHTXLULQJ FKDQJ
VXUYH\ DSSURDFK ZDV XVHG WR DFKLHYH WKLV JRDO 7KH
HQWV ZKR VKDUHG WKHLU H[SHULHQFHY DQG RSLQLRQV U}

$JQLHVIND :LOF]\ WNONOVEHPZID 6]WXNL :RMHQQHM Z :DUV]DZLH :\G]LD:
G]HQLD H PDLO D VWUDZD#DNDGHPLD PLO SO KWWSV RUFLG RUJ






7DEOH 7RSLFV Rl WKH DQDO\]JHG VFLHQWLILF SXEOLFDWLRQV
NH\ZRUG 3JURXQG KDQGOLQJ’
'UyGaR ELEOLRJUDILF]QH 2EV]DU SUREOHPDW\F]Q\

_ UDZQH SRGVWDZ\ IXQNFMRQRZDQLD REVAXJL QD]JLHF
LOFIV VND 6WUDZB o\ £)2Pk\P RERZL [NL GRVWDZFyZ XVaXJ RUD] ZDU

s.63-73 GR LQIUDVWUXNWXU\ SRUWX ORWQLF]JHJR

2EVaxXJD SDVWDNBVINDNRWQ\ HOHPHQW REVA&XJL QD]LHE
=QDF]JHQLH ZVSYy4A4SUDF\ SRGPLRWYyX P SSRRJF-D HD OHRQWQD

REVaxXJL QD]JLHPQHM

ZDVLERUVND :gNuﬁv FI\QQR FLRZ\ R E W teXninalSmnuDotiicdegol L H M
2SW\PDOL]DFMD FYDWR FEMAXUN GHWHUPLQXM F\ SU]JH
WHUPLQDOL SDVD*HUVNLFK

SI]D%'(ED'T_'UL L_anRYi :é I\é ]JDQLH HIHNW\ZQR F poREMSMNAMNIE@B]LHP QHM
v N 's kﬂ JYOQ\FK SRGSURFHVYZ REVaXJRZ\FK

:QDFéi-(QLH SURFHVYZ GHF\]\MQ\FK Z RUJDQL]DFML RE
JLWRXUL 7UDEHOVE S e 701l HQLH RGSRZLHGQLFK JDVREYZ GR REVAX.

5. 17-31 ,
, ORWRZ\FK RUD] RSW\PDOL]DFMD VL&\ URERF]HM
Doof20LR L 'ROL&%]aDGXQNx EDJD*X



FG WDEHOL
TDEOH FRQW

3UJ\WV]4R FLRZH NLHUXQNL JPLDQZVRP®VA4XG]H QD]JLHPC

DXWRPDW\]DFMD JUYyZQRZD*RQ\ UR]ZyM Z Z\PLDU]H H

'DQ ORKDPHG LWSRAHF]Q\P L URGRZLVNRZ\P RUD] HOHNWU\ILNDFMD
-DOLO V +

'UyG4R RSUDFRZDQLH Z4DVQH
6RXUFH RZQ HODERUDWLRQ

.ROHMQ\P HWDSHP E\4R ]DVWRVRZDQLH Z\V]XNLZDQLC
PL G]\QDURGRZHM SODWIRUP\ 5HVHDUFK*DWH ] Z\NRUJ\V
RUD] ASDVVHQJHU VDWLVIDFWLRQ  6]F]JHJYyOQH JQDF]JHQL
FIHM PLDA4D SXEOLNDFMD +DWLSR+0OX (UJ+O L -HSWL >
]JDQR *H REVAXJD QD]JLHPQD RGJU\ZD NOXF]RZ -URO Z N
JDQLD XV&axXJ SU]JH] SDVD*HUyZ 'R ]JPLHU]JHQLD Uy*QLF\ P!
D SRVWU]JHIJDQLHP SU]JH] QLFK OLQLL ORWQLF]\FK L XV
PHWRG 6(5948%/ 1D SRGVWDZLH DQDOL] JLGHQW\ILNRZD
SRSUDZ\ ZaD FLZ L WHUPLQRZ REVAaXJ EDJD*% ]DDQJD
ZDQLH SUREOHPYZ F]DV GRVWDZ\ EDJD*X Z GRFHORZ\P
OL]DFM REVaxJL SRGF]DV RGSUDZ\ ELOHWRZR EDJD*RZ}
EDJD*X %DGDQLH RJUDQLF]JRQR GR U\QNX WUDQVSRUWX

ODWHULDA\ L PHWRG\

%H]SR UHGQL LQVSLUDFM GR RSUDFRZDQLD SURFHGX
SU]JH] SUH]JHVD :HOFRPH $LUSRUW 6HUYLFHV 6S-] R R G|
]JDQ\FK |H ZLDGF]HQLHP XVaXJ REVAXJL QD]JLHPQHM Z SF
XZ]JO GQLHQLHP REVAXJL SDVD*HUVNLHM 7UH &+ UR]JPRZ\
ILL QDXNRZHM SW A3DVD*HU Z SRUFLH ORWQLF]\P :\EUD



7TDEOH 7KUHH VWHS UHVHDUFK SURFHGXUH DQG PDLQ DFWLYL
(WDS SURFHGXU\ EDGDZF]HM :\ND] SRGM W\FK G]LD&D (1

$QDOL]D OLUWBNDWXX\WHPDW\NL
EDGD

'LDJQR]D DNWXDOQHM Vi %’ﬁ ihgp[;abim?eﬁiEQLD
SUJ\JRWRZDQLH EDwmBE®@WwE GRW\F] FHM SU]
EDGDOLD yZ IDNUHVX L PHWRGROF

'RQVXOWDFMH z IDNUHVEM'NRGENsERRFHEXUY EDGDZ
badania

3R]\WNDQLH GDQ\FK
"\WWU\EXFMD NZHVWLRQDORXM]R ZDRK L HVFK

E] XSRU] GNRZDBILMUDQLH
3U]HSURZDG]HQ“FRE§\E>§O% FMH GRW\F] FI6BQVFKE IRGI Z\EUDQH M

UHDOL]DFML SURFHGXU\JEXEGD IHWSMRQGHQWYZ RUD]
SUJ\JRWRZDQLH LFK GR DQDC

$QDOL]D GDQ\FK L Z\QLN3ZHEPGWQED D Z\QLNyZ EDGD
2PyZLHQLH JHEUDQ\FK G B RQORKN DR #hicRie

LNyZ EDGDQLD L ZVW SQD LQWHUSUHWDFMD
JLQDOLIDFMD EDGL:DIISSQ'EDRSRQRZDQLH Z\NRUZ\FMO®XQ RFHQ\ IXQNFMRQDO Q!

SR]\WWNDQ\FK GDQ\FK L ZQDUWy@&]L EDGDZF]\FK
Z GDOV]\FK EDGDQLDFK L ZHU\ILNDFML KLSRWH]\

'UyG4R RSUDFRZDQLH Z4DVQH
6RXUFH RZQ HODERUDWLRQ

ZHVWLRQDULXV] DOQNLHW\ Z\NRU]J\VWDQ\ GR RFHQ\ VNZ
PHWU\FI]ND LQIRUPDF\MQD GHPRJUDILF]JQHM PHWU\F]NI
' F] FL PHU\WRU\F]IQHM RSUDFRZDQR S\WD GRW\F] F\F
¥ MDNR U L VDW\VIDNFMD SDVD*HUyZ ] REVaxJL-QD]JLHPQ

Q\FK SURFHGXU REVaXJRZ\FK
¥ SR]JLRP DNFHSWDFML DXWRPDW\]DFML REVAXJL QD]LHP
¥ SURIHVMRQDOL]P L NRPSHWHQFMH SUDFRZQLNyYZ REVa
¥ Z\1ZzDQLD ]ZL ]DQH ] REVaXJ QD]JLHPQ Z SRUFLH ORWQ



7TDEOH &KDUDFWHULVWLRNY RI WKH UHVHDUFK VDPSOH

6RXUFH RZQ HODERUDWLRQ

5HVSRQGHQFL ZVND]DOL ] NWyU\FK SRUWyZ ORWQLF]\
SRGUy*\ ORWQLF]J\FK E\4\ WR 3RUW /RWQLF]\ *GD VN LP
W\Q 0D]XU\ 3RUW /RWQLF]\ 3R]QD aDZLFD LP + :LHQLD
V]DZD ORGOLQ /RWQLVNR &KRSLQD Z :DUV]DZLH 3RUW /R
0 .RSHUQLND OL G]\QDURGRZ\ 3RUW /RWQLF]\ .DWRZLFH
5]HV]yZ -DVLRQND 3RUW /RWQLF]\ .UDNyZ %DOLFH LP -LC
QLVNR &KRSLQD Z :DUV]DZLH ZVND]DQH SU]JH] RN Uk
X*\WNRZDQH : UDPDFK EDGDQLD RFHQLRQR REV&XJ QD
] FHUW\VILNRZDQ\FK ORWQLVN X*\WNX SXEOLF]QHJR >8/.

%LRU F SRG XZDJ *H Z SLHUZV]\P NZDUWDOH- URN X
*\ 4\ SDVD*HUyZ >8/& E@ Z\PDJDQD OLF]ED R
Z DQNLHFLH GOD |DSHZQLHQLD UHSUH]JHQWDW\ZQR FL MF
XIQR FL ZLHONR FL IUDNEML RUD] E4 G]JLH PDNV\P
GRERUX SUYE\ 1DXNRZLHF RUJ



61%

= bardzozle w®zle = przecietnie = dobrze = bardzo dobrze
5\VXQHN 5RINaDG RGSRZLHG]L UHVSRQGHQWYZ GRW\F] F\FK R
JLIXUH 'LVWULEXWLRQ RI UHVSRQGHQWVY DQVZHUV UHJDUGL
'UyGAR RSUDFRZDQLH Z4DVQH QD SRGVWDZLH X]J\WNDQ\FK Z\QLNyZ EDG
6RXUFH RZQ HODERUDWLRQ EDVHG RQ REWDLQHG UHVHDUFK UHVXOWYV

I

1% me—

1%

‘\WRND RFHQD REV&4XJL QDJLHPQHM Z SROVNLFK SRUWD
Q\P ]DGRZROHQLHP SDVD*HUyZ ] SRGUy*\ ORWQLF]\FK G
URNX Z UDPDFK NWyUHJR DQNLHWRZDQ\FK VWZLHUG]
OXE UDF]HM ]JDGRZRORQ\FK >,$7$ @

6SRU] G]JRQR WDN*H FKDUDNWHU\VW\N UHVSRQGHQWYy?Z
REVA4XJ QD]JLHPQ Z SROVNLFK SRUWDFK ORWQLF]\FK XC

A(OH” OXE ASU]JHFL WQLH " : WHM JUXSLH GRPLQRZDA&\ N|
ODW SRGUY*XM F\ NLOND UD]\ Z URNX RUD] X*\
Z :DUV]DZLH \QLND ] WHJR *H F] VWV]H NRUJ\WWDQL

ZL NV]\FK SRUWYZ ORWQLF]J\FK PR*H VL ZL ]Di ] QL*V]\PL
.ROHMQ\P NURNLHP E\4aD RFHQD REVAaXJL QD]J:HPQHM Z
JYaRZ\FK
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24%

20%

18%
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bardzo krotki krotki odpowiedni dtugi bardzo dtugi
5\VXQHN 2FHQD UHVSRQGHQWYZ GRW\F] FD F]DVX REVaxJL ZzZ
ZDQLD GR SRGUyYy*\ ORWQLF]HM
JLIXUH (YDOXDWLRQ RI VHUYLFH WLPH ZLWKLQ WKH VXEVHTX
cording to respondents
'UyG4AR RSUDFRZDQLH Za4aDVQH QD SRGVWDZLH X]\WNDQ\FK Z\QLNyZ EDG
6RXUFH RZQ HODERUDWLRQ EDVHG RQ REWDLQHG UHVHDUFK UHVXOWYV

,U\WHULXP V]FIHDBREMF]QR it REVAXJL QD]JLHP-QHM Z SR
FI\FK L ]JGROQR it GRVWRVRZDQLD VL GR QLHSU]JHZLG]LD
1D S\WEDQLRFHQLD 3DQL 3DQ HODVWOP[QR RIQH MG R G@R \il
SRUWDFK ORWQLF]\FK GR GRG&M RQRZ @ 1L\UMAF BERRD G HIQIW]Z
XG]LHOL4R RGSRZLHG]L SR]\W\ZQREID ] ABIREW[M GREUHV
.U\WHULXP V]F]HOWRRZHMRQDOL]P XSU]JHMPR &+ L NRPXQ
QLNyZ REVAXJL QDJLHPQHM Z SROVNLFK SRUWDFK ORWQL
1D S\WODQLRFHQLD 3DQL 3DQ SURIHVMRQDOL]P XSU]JHM
FRZQLNYZ REVAXJL QDJLHPQHM Z SR UWNISRRQ SRIQWD E KX G R\
RGSRZLHG]L SR]\W\ZQ\FK A]GHF\GRZDQLH SURIHVMRQDC
RUD] AUDF]JHM SURIHVMRQDOQD XSU]JHMPD L NRPXQL
.U\WWHULXP V]F]H®6ARZG|LDAD REVAaXJL QD]JLHPQHM QD ¥
a FIQLH UHVSRQGHQWYZ RFHQL4R *H G]LD&DQLD RE
WDFK ORWQLF]\FK QLH PDM ZS&\ZX QD RSy(QLHQLD ORW:\
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20%

14%
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bardzo dobra dobra przecietna staba bardzo staba

JLIXUH $VVHVVPHQW RI IOH[LELOLW\ DQG DELOLW\ RI JURXQ((
situations according to respondents

'"UyG®&BUDFRZDQLH Z4DVQH QD SRGVWDZLH X]\WNDQ\FK Z\QLNyZ EDGD
6RXUFH RZQ HODERUDWLRQ EDVHG RQ REWDLQHG UHVHDUFK UHVXOWV

zdecydowanie nieprofesjonalna,

) S . 0%
nieuprzejma i niekomunikatywna

raczej nieprofesjonalna, nieuprzejma I 2%
(o]
i niemita

trudno powiedzieé - 12%

zdecydowanie profesjonalna, uprzejma
. . 28%
i komunikatywna

0% 10% 20% 30% 40% 50% 60%

J)LIXUH 5HVSRQGHQWVY DVVHVVPHQW RI WKH SURIHVVLRQDO
ground handling staff

'UyGAR RSUDFRZDQLH ZaDVQH QD SRGVWDZLH X]\WNDQ\FK Z\QLNyZ EDG
6RXUFH RZQ HODERUDWLRQ EDVHG RQ REWDLQHG UHVHDUFK UHVXOWYV

2JyOQD RFHQD REVAaXJL QD]JLHPQHM Z SROVNLFK SRUWI
Z\*V]D QL* UHGQLD RFHQ Z SRV]F]HJYOQ\FK NU\WHULDFK
FR ZVND]XMH QD GRPLQDFM LPSUHVML ]ZL ]DQHM ] SURIF
QLNDW\ZQR FL SUDFRZQLNyZ REVaxJL QD]LHPQHM QDG
GRVWRVRZDQLD VL GR QLHSU]JHZLG]LDQ\FK VI\WXDFML



70%

60% 58%

50%

40%

30% 27%

20% 1b|)°

nie wptywa nie wiem wptywa

5\VXQHN 2FHQD UHVSRQGHQWYZ GRW\F] FD Zzsa\zX G]LD&4D RE
JLIXUH $VVHVVPHQW RI WKH LPSDFW RI JURXQG KDQGOLQJ R
spondents

'"UyGRBUDFRZDQLH Z4DVQH QD SRGVWDZLH X]\WVNDQ\FK Z\QLNyZ EDGD
6RXUFH RZQ HODERUDWLRQ EDVHG RQ REWDLQHG UHVHDUFK UHVXOWYV

10%

0%



elastycznos¢ i szybkos$¢ reagowania na M 16%
nieprzewidziane sytuacje (np. opdznienia, zmiany lotéw) °

koordynacja dziatarn miedzy réznymi 0
podmiotami obstugi naziemnej - >%

profesjonalizm i uprzejmosc¢ personelu I 1%
. . . (1]
obstugi naziemnej

Obsfuga bagaiu (beZpiecZeﬁStWO, SZykaS’é, _ 22
wtasciwe oznaczenie) ’

komunikacja i informowanie pasazeréw _ 9%
. (]
przez personel naziemny

jak0§é i stan teChniCZny sprzetu _ 12
()

obstugowego

terminowos$¢ i punktualnos¢ operacji _ gb
. (]
naziemnych

szybko$¢ obstugi pasazeréw podczas k%
odprawy biletowo-bagazowej i boardingu W ?
0% 5% 10% 15% 20% 25% 30%

5\VXQHN 2FHQD UHVSRQGHQWYZ GRW\F] FD R PLX REV]DUyZ Z
VNLFK SRUWDFK ORWQLF]J\FK Z NRQWHN FLH SLOQR FL ZSURZDC
JLIXUH $VVHVVPHQW RI HLJKW DUHDV RI JURXQG KDQGOLQJ V
WKH XUJHQF\ RI LOQWURGXFLQJ FKDQJHY DQG LPSURYHPHQWYV D
'UyGaR RSUDFRZDQLH ZaDVQH QD SRGVWDZLH X]J\WNDQ\FK Z\QLNyZ EDG
6RXUFH RZQ HODERUDWLRQ EDVHG RQ REWDLQHG UHVHDUFK UHVXOWYV




50% 46%

45%
40%
35%
30% 27%
25%
20%

15% 12% 12%

10%
5% 2%
0% _—

zdecydowanie raczej tak ani tak, ani nie raczej nie zdecydowanie
tak nie

YLIXUH 5HVSRQGHQWVYT VXSSRUW IRU JURXQG KDQGOLQJ DXW
'UyG4R RSUDFRZDQLH Z4DVQH QD SRGVWDZLH X]\WNDQ\FK Z\QLNyZ EDG
6RXUFH RZQ HODERUDWLRQ EDVHG RQ REWDLQHG UHVHDUFK UHVXOWV

2EV]DU\ ZLDGF]HQLD REVaxJL QB ]MHDMNGRHE\RDGB K VF\H L
SLOQLHMV]\FK J]PLDQ L XOHSV]HJHDWD {rRFAML SBRHAHSRKL
EOHPRZHM SRGUy*\ ORWQLF]JHMQRIRRIWUWH QNWGRHHQHDMHF
L XVvSUDzZQLDM SRGUy* SRSUBPLBIMH FSREBK IV SCSRB\WXPR
ORWQLF]\P 1DMEDUG]LHM VWBHQXWN KR QDN SVKCI\W\Q\E X
ZHM FLHP QD SRNADG D SR]ILRIHYMXUWWYXI VBPDGIR SR y]'D N>R

@ =D V]JF]JHJyOQLH VWUHVXM LFH QWDLSD BM |\ IRRNGRIAD
Z SROVNLFK SRUWDFK ORWQLRQMUIREB YV ERQSIHFGFH YWY
RGELyU EDJD*X RUD] RGSUDZ EULOBWRZWR X PDODPYRE]\
*H NRQWUROD EH]SLHF]H VWZIRQUIHHGYIFIK®Q RL FA | DNHIHWV YR
naziemnej.

SUJ]\SDGNX NRQW\QXDFML EDGD DXRMRHD W\HXKF DN FRHE
QD]JLHPQHM Z SRUFLH ORWQLF]|GCHQQDWRWR X GPRFOHQLHEH R\
VIFIHJy4aRZ\FK QS Z IRUPLH NRPHQAWMBRIH\ >: E@MGORWXF] |
ZSa\zZzX F\IU\]DFML L DXWRPDWSDV¥DM1HQDZ GAR NI IM&HR H OHL |
UHVSRQGHQWYZ F]XMH VL SHWQEH XWRAX{IVAI DM E\F IS OXE
$QDOL]ID NRPHQWDU]\ XMDZQLA&DL MGHRGQLIDNG B]RHM®D. W N R Y N DF
QD SRWU]JHE ZVSDUFLD SDVD*HOYZ2DRUJMH]|GRHUWVYRAQROE
RIJUDQLF]JRQ\ GRVW S GR XVaXM@LAKWX UNER BUXE B$WOGLU
L QLHNRUJ\WVWDM F\FK ] QDU] G]JL F\MIURZ\FK















