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Son Mil Teslimatinda Drone Kullanimi: Egilimler ve Zorluklar

Ozet

Esma Irmak Son mil teslimati, lojistik zincirinde maliyetin en yiiksek oldugu ve miisteri

Dog. Dr., memnuniyetini en ¢ok etkileyen asamalardan biridir. Bu asamada yeni
Cag Universitesi teknolojinlerin kullanimi, teslimat siirelerini kisaltmak ve verimliligi artirmak icin
esmairmak@cag.edu.tr onemli bir noktadadir. Son yillarda insansiz hava araglari, 6zellikle e-ticaretin

biiytimesi ve hizli teslimata olan talebin artmasiyla 6ne ¢ikan ¢oziimlerden biri haline
gelmistir. Bu calisma, giincel akademik literatiirden yararlanarak son mil
teslimatinda drone kullanimina dair mevcut yaklasimlar: ve 6ne ¢ikan yonelimleri
paylasmay1 amaglamaktadir. Literatiirde 6ne ¢ikan son calismalar, drone teslima
hizini artirdigini, karbon salimini azalttig1 ve operasyonel maliyetleri diistirdtigiinii
gostermektedir (Garg et all.,, 2023). Diger yandan rota planlama ve kamyon-drone
hibrit modelleri {izerine yapilan calismalar ise bu teknolojinin daha genis 6lgekte
uygulanabilir oldugunu ortaya koymaktadir ( Gu et. al., 2023). Mevcut arastirmalar
batarya omrii, yilik kapasitesi, hava sahas1 diizenlemeleri, giivenlik ve gizlilik gibi
smnirhiliklarin oldugu vurgulanmustir. Ayrica tiiketici kabulii ve yasal altyap:
eksiklikleri de dronelarin lojistikte kullanimini engelleyen faktorler arasinda oldugu
goriilmektedir. Cogu ¢alisma teorik ve simiilasyonlara dayanmakta ve gercek saha
uygulamalarma yonelik bulgularin hala siurli oldugu dikkat ¢ekmektedir. Sonug
olarak, drone teknolojileri son mil teslimatinda hiz, maliyet ve siirdiiriilebilirlik
agisindan onemli firsatlar sunmaktadir. Ancak bu faydalarin kalic1 olabilmesi igin
diizenleyici altyapmnun gliclendirilmesine, saha uygulamalarina dayali ampirik
¢alismalarin artirilmasina ve hibrit teslimat sistemlerinin daha ayrintili olarak
incelenmesine ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: Son Mil Teslimati,insansiz Hava AraclaryHibrit Teslimat Sistemleri
Drone Use in Last-Mile Delivery: Trends and Challenges

Abstract

Last-mile delivery is widely recognized as the most costly stage of the logistics chain
and the one that most strongly influences customer satisfaction. The integration of
innovative technologies at this stage is therefore critical for reducing delivery times
and improving efficiency. In recent years, unmanned aerial vehicles (drones) have
become one of the most prominent solutions, particularly with the rapid growth of
e-commerce and rising demand for faster deliveries. This study draws on recent
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academic literature to review current approaches and highlight emerging trends in
the use of drones for last-mile delivery. Existing studies indicate that drones can
improve delivery speed, reduce carbon emissions, and lower operational costs (Garg
etal., 2023). Furthermore, research on route planning and truck—drone hybrid models
shows significant potential for broader application in logistics networks (Gu et al.,
2023). At the same time, the literature underscores continuing limitations, including
battery life, payload restrictions, airspace regulations, safety, and privacy concerns.
Consumer acceptance and gaps in regulatory frameworks are also frequently cited
as barriers to widespread adoption. Moreover, much of the existing research relies
on conceptual models and simulations, while empirical evidence from large-scale
field applications remains limited. In conclusion, drone technologies offer notable
opportunities for enhancing speed, reducing costs, and supporting sustainability in
last-mile delivery. However, for these benefits to become scalable and sustainable,
further development of regulatory frameworks, additional field-based empirical
studies, and further investigation of hybrid delivery systems will be required.
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