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Ozet

Internet, birgok alanda oldugu gibi tedarik zinciri {izerinde de &nemli
bir etkiye sahiptir. Uretimde ilk Ikinci Sanayi Devriminde sz alan
internet, gelisen teknoloji ile Uglincii Sanayi Devrimi ile daha ¢ok alana
sahip olmaya baslamigtir. Endiistri 3.0 olarak da bilinen Ugiincii Sanayi
Devrimi ¢agimin dijital devrimi olmus ve internet bir¢ok alanda etkin
kullanilmaya baslanmuistir. Kas giiciinden makinelesmeye dogru egilim
artmis bu da yeni bir siirece gegisi hizlandirmistir. Endiistri 4.0 olarak
bilinen bu yeni siire¢ bize internetin normal kullanim seklinin biraz
daha genis alanda kullanilacagindan bahsetmektedir. Endiistri 4.0 yap1
tasi olan nesnelerin interneti, hizmetlerin interneti ve siber fiziksel
sistemler de internetin yeni donemin vazgegilmez bir unsuru olacagini
gostermektedir. Tim sanayi devrimlerinin isletmenin en Onemli
fonksiyonu olan {tiretimi etkiledigi gortilmektedir. Ancak bir {irtiniin
talebi karsilamasi sadece iiriiniin iiretimi ile smirli degildir. Uriiniin
iiretimden nihai aliciya teslimine kadarki siireci de icermektedir. Bu
siirecin igerisinde tedarik siireci de vardir. Tedarik siirecinin yap: tasi
lojistiktir. Tiim Sanayi Devrimlerinin iiretime etki ettigi gibi lojistige de
etki ettigi goriilmektedir. Lojistigin Endiistri 4.0 ile entegre olmasi
kaginilmazdir. Uretim ile lojistik bir biitiindiir. Endiistri 4.01n lojistige
etkisini Lojistik 4.0 olarak tanimlayabiliriz. Endiistri 4.0'in iiretim de ilk
maddeden {iriiniin nihai siirecinde miisteriye ulasmasia kadar olan
tiim siireglerde etkin kullanilmasi halinde daha hizli, hata pay1 sifira
yakin ve giivenli {iretim olabilecegi Ongoriilmektedir. Lojistikte,
Endiistri 4.0'1n en etkin oldugu alan karayolu tasimacilifidir. Karayolu
tasimaciiginda en Onemli sorun ise trafik ve kazalardir. Trafik
giivenligi, lojistik yontemlerinden karayolu tagimacilifinin verim,
karlilik ve giivenilirlik agisindan bakildiginda en énemli etkenlerinden
birisidir. Endiistri 4.0’a yapilan yatirimlar gerek bu yatirimlarin tigte
birine yakininin otomotiv endiistrisinde yer almasi, gerek lojistikteki
Endiistri 4.0 yatinmlarinin  depolama, yiikleme teknolojilerinin
arttirilmas1 ile tasimacilik sektoriiniin trafik gilivenligine siiriis
emniyeti, ylikleme emniyeti gibi unsurlara pozitif etki yapmasinin
beklenmesi dogaldir. Ayrica iiretimde Endiistri 4.0 yatirimlarinda en
onde gelen sektorlerden biri olan otomotiv sektorii hem {iretimde
kullandig1 hem de {iretilen arag i¢inde kullandig1 nesnelerin interneti
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teknolojisi gibi unsurlarla araglarin siirtis giivenligini ve dolayis: ile
karayolu tasimaciigr giivenligini de arttirmaktadir. Dolayisiyla
Endiistri 4.0 yatirimlarmin karayolu tasimaciliginda giivenligi arttirict
etkisinin olabilecegi ongoriilebilir. Bu sebeple Endiistri 4.0 yatirimlar:
ile tagima giivenligi arasinda pozitif yonli bir iliskinin olup
olmadigmin ve diizeyinin arastirildig1 bu makalede, cevabi aramak icin
kullanulan direkt degiskenlerin elde edilememesi nedeni ile arastirma
sorumuzdaki ilk degisken, diinyada Endiistri 4.0 yatirimlar1 yani,
iiretimde otomasyonun bir indikatorii olarak diinyada aktif kullanilan
robot sayisi almmuistir. Arastirmamizda bagimhi degiskenimiz olan
karayolu tasimacilig1 giivenligi ise diinyadaki trafik kazalarinda
yasanan Oliim vakalari olarak operasyonel hale getirilmistir. Hem
arastirilan baz degiskenlerin direkt olarak 6l¢iilememesi, hem de baz
degiskenler arasindaki iligkililik baglami, bu arastirmada bir {igiincii
degisken sorunu yasatmasi beklenebilen bir durumdur. Bu sebeple bu
degiskenler arasindaki iliskiyi etkileyecek olas1 degisken olarak niifus
oldugu ongorilmiistiir. Bu degisken kontrol degiskeni olarak
kullanilarak iligkiselligin carpitilmas1 engellenmistir. Degiskenler
arasinda kismi korelasyon yontemi kullanilmistir. Degiskenler
arasindaki kismi korelasyon c¢ok yiiksek (r=%81,9) diizeyde ve
istatistiksel olarak anlamli bulunmustur. Fakat degiskenlerimizden
kazaen oliim sayilarmin Robot yatirimlar ile bu diizeyde pozitif bir
ilinti i¢cinde olmasi, arastirdigimiz asil degiskenler arasinda giiglii bir
negatif iliski oldugu kanis1 dogurmaktadir. Diger bir deyisle, Endiistri
4.0 yatinm diizeyleri Karayolu tasimaciligindaki insan giivenligini
negatif etkiledigi ortaya ¢ikmaktadir. Her ne kadar GPS, Konumlama
gibi bilgi hizmetleri, ve ABS, ASR gibi ara¢ tizeri giivenlik
ekipmanlarina yapilan yatirimin artmasinin kisi giivenligini negatif
etkilemesi yanlis bir sonu¢mus gibi goziikse de yatirimlarin kullanim
seklindeki mekanizmalara daha yakindan bakildiginda sonucun ¢ok da
mantiksiz olmadig1 anlagilmaktadir. Yeni yatirnmlarin daha yiiksek
teknoloji icermesi ilk kurulum maliyetlerini arttirmakta, bu da
kurumlar1 daha verimli olmaya dogru itmektedir. Karayolu
tasimaciliginda verimin en 6nemli degiskeni olan hiz da bu yeni gelen
teknolojiler sayesinde daha biiylik risk istahiyla daha riskli bir
tasimaciliga yol agmaktadir. Her ne kadar yeni yatirimlar yollar1 ve
araglar1 daha giivenli kilsa da alman daha biiyiik diizeydeki yeni
riskler, kaza olasiligini diisiirmemekte, hatta kazalarin beklenen deger
hasar miktarlarin1 daha da yiikseltmektedir. Diger bir deyisle beklenen
sonuglarin istatistiksel degerlendirmede gozlemlenememesinin sebebi,
insan faktortidiir. Endiistri 3.0 da elimizde tek kalan opsiyon olan
«Egitim sart!» agmazi, Endiistri 4.0 i¢in tek opsiyon degildir. Stiriiciistiz
tasimacilik teknolojilerindeki gelismeler, insana 6zel olan risk istahini
denklemden ¢ikaracaktir. Yalniz bunun icin siirliciisiiz araglarin
toplam araglarda belirli bir kritik kiitleye karsilik gelmesi sarttir.
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Abstract

The internet has a significant impact on the supply chain like in many
areas. Internet, which appeared in the first Second Industrial
Revolution in production, started to have an impact in more areas with
the developing technology and the Third Industrial Revolution. The
trend from manpower to mechanization has increased, which has
accelerated the transition to a new era. This new era, known as Industry
4.0, tells us that the normal use of the internet would be used in a
slightly wider area. The internet of things, the internet of services and
cyber physical systems, which are the building blocks of Industry 4.0,
also show that the internet will be an indispensable element of the new
era. It is seen that all industrial revolutions affect the production, which
is the most important function of the business. However, meeting the
demand of a product is not limited to the manufacture of the product.
It also includes the process from production to delivery to the final
buyer. Inside there is a procurement process. The building block of the
procurement process is logistics. It is seen that all the Industrial
Revolutions affect logistics as well as production. It is inevitable that
logistics will be integrated with Industry 4.0. and to the production and
logistics as a whole. We can define the effect of Industry 4.0 on logistics
as Logistics 4.0. If Industry 4.0 is used effectively in all processes from
the first item in production to the delivery of the product to the
customer in the final process, it is predicted that it can be faster, with
close to zero error and safe production. In logistics, the area where
Industry 4.0 is most effective is road transport, and the most important
problem in road transport is traffic and accidents. Traffic safety is one
of the most important factors in terms of efficiency, profitability and
reliability of road transport, as one of the shipment methods. Nearly
one third of investments in Industry 4.0 are in the automotive industry,
by increasing the storage and loading technologies of Industry 4.0
investments in logistics it is natural that the transportation sector is
expected to get a positive impact on traffic safety, such as driving safety
and loading safety. In addition, the automotive sector, which is one of
the leading sectors in Industry 4.0 investments in production, it
increases the driving safety of vehicles and consequently the safety of
road transport with elements such as the internet technology of objects
used both in production and in the manufactured vehicle. Therefore, it
can be claimed that Industry 4.0 investments may have a positive effect
on road transport. For this reason, in this article, which investigates
whether there is a positive relationship between Industry 4.0
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investments and transport safety and its level. Since the direct variables
used to search for the answer are intangible, the first variable in our
research question Industry 4.0 investments in the world is
operationalized with the number of robots used actively in the world
as an indicator of automation in production. Road transport safety,
which is our dependent variable, has been operationalized by death
cases in traffic accidents around the world. Both the fact that the
investigated base variables cannot be measured directly and the
correlation context between the base variables can be expected to cause
a third variable problem in this study. For this reason, it is predicted
that the possible variable that will affect the relationship between these
variables is the population. By using this variable as control variable, it
is expected to prevent from distorting the actual correlation. Partial
correlation method was used between variables. Partial correlation
between variables was found to be very high (r =% 81,9) and statistically
significant. However, the fact that the number of accidental deaths, one
of our variables, is positively correlated with Robot investments at this
level suggests a strong negative relationship between the main
variables we investigate. In other words, Industry 4.0 investment levels
appear to have negative relation with human safety in road transport.
Although it seems that increased investment in information services
such as GPS, Positioning and on-board security equipment such as ABS
and ASR negatively affects personal safety, it is understood that the
result is not very unreasonable when the mechanisms in the use of
investments are examined more closely. Including higher technology
in new investments increases the initial setup costs, which pushes
organizations to be more efficient. Speed, which is the most important
variable of efficiency in road transport, also leads to a riskier
transportation with a greater risk appetite thanks to these new
technologies. Although the new investments, make roads and vehicles
safer, the greater new risks taken do not reduce the likelihood of
accidents and even increase the expected value and damage amounts
of accidents. In other words, the reason why expected results cannot be
observed in statistical evaluation is the human factor. The only option
we have in Industry 3.0, "Education is a must!" it is not the only option
for Industry 4.0. Advances in driverless transport technologies will
remove special to human risk appetite from the equation. Only for this,
driverless vehicles must correspond to a certain critical mass in total
vehicles.

Industry 4.0, Logistics, Logistics 4.0, Road transport, Transport safety,
Traffic Accidents
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