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Abstract – Airships represent a transformative 
advancement in logistics, particularly for the power systems 
industry. Their unique ability to transport heavy equipment 
and personnel efficiently over remote or disaster-stricken 
areas, while requiring minimal infrastructure, addresses 
critical gaps left by traditional methods. Combining 
adaptability with environmental sustainability, airships offer a 
low-carbon alternative for routine operations and emergency 
responses. This review presents current developments in 
airship technology, such as rigid airships designed for large 
payloads, demonstrate their potential to revolutionize supply 
chains. 
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1.INTRODUCTION 
 
 The demand for innovative transportation solutions 
for industries has increased as logistical challenges continue 
to arise, particularly due to extreme weather events. In the 
power systems sector, the efficient movement of equipment 
such as transformers, breakers, or turbine blades is critical 
for ensuring reliable energy distribution and community 
resilience[1], [2], [3]. Traditional transportation methods 
often falter in scenarios involving remote locations or areas 
struck by natural disasters. Addressing these limitations 
requires new technology that can combine efficiency, 
sustainability, and adaptability. Among emerging 
technologies, airships meet both demands of versatility and 
quick response.  

 
 
Fig-1: AI-generated image of an example case for airships 

delivering transformers using DALL-E. 
 
 Timely intervention during power grid damages 
caused by disasters is crucial to prevent cascading failures 
that could exacerbate outages or infrastructure 
degradation[2], [4]. For example, the rapid delivery of 
substation transformers or emergency generators can 
stabilize grid operations and reduce downtime, avoiding 
further strain on both the interconnected system and the 
community. Delays in addressing these issues can lead to 
prolonged blackouts, higher repair costs, and extended 
disruptions to essential services such as hospitals and water 
supply systems[2]. Effective logistics mitigates immediate 
damage and accelerates recovery efforts. This paper reviews 
and explores the role of airships in modernizing the logistics 
capabilities of the power systems industry. 

 
2. TRANSPORTATION GAPS 
 
 Moving infrastructure, equipment, or humanitarian 
efforts requires a transportation system that can balance 
speed, cost, and accessibility. Freight and logistics systems 
rely on a mix of modalities, such as road, railway, water, and 
air, each with unique strengths and limitations[5]. Airplanes, 
for instance, are fast but costly and impractical for heavy or 
bulky cargo while also requiring a pristine runway to arrive 
and depart from[6]. Waterways and trucks, however, are a 
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much more economical option for large volumes of freight, 
but their slower transit times make them unsuitable for 
urgent situations. These challenges create a gap in existing 
transportation methods[7]. 
 
 Data in Fig-2 from the Climate Portal by the 
Massachusetts Institute of Technology exposes how 
underutilized air transportation is in the shipping industry. 
Despite its speed, air transportation accounted for 303 
billion ton-km of freight moved compared to the 
overwhelming dominance of waterways and road 
transport[5]. This limited use stems from the high costs and 
limited capacity of conventional air freight, which often 
makes it inaccessible for large-scale or heavy shipments. 
Airships could fill this gap by offering a cost-effective 
alternative with the ability to carry significant payloads and 
requiring minimal infrastructure.  
 

 
Fig-2: Shipments by mode data for 2023 in terms of 

billions of ton-kilometers[5]. 
 
 Rigid airships are the solution for transporting large 
and heavy cargo efficiently, with some even calling them 
“trucks of the sky”[8]. Unlike traditional blimps, which lack 
an internal framework and are limited in payload capacity, 
rigid airships are built with a solid skeleton-like structure 
that provides stability and durability[8], [9]. This design 
allows them to carry heavier loads while navigating a variety 
of weather conditions all while maintaining efficiency[8]. 
Their ability to hover and operate without the need for 
extensive infrastructure like an airport or boat ports, makes 
their versatility more appealing[10], [11]. These features 
position rigid airships as an ideal solution for logistical 
challenges, particularly in situations requiring rapid 
transport of heavy equipment to a remote or damaged area. 
 

3. CURRENT DEVELOPMENTS 
 

The current resurgence of airship technology has 
brought a variety of promising developments aimed at 
addressing the modern logistical challenges mentioned. 
Companies like Lighter Than Air (LTA) Research have 
introduced prototypes such as the Pathfinder 1, a rigid 
airship designed for disaster relief and low emissions 
transportation[9]. Pathfinder 1’s design was based around 

the need to move both people for humanitarian aid and the 
ability to transport necessary equipment and resources. 
Similarly, the Flying Whale airships, with a 60-ton payload 
capacity, was initially designed for the logging industry but 
has since been researched for military, industrial, and 
humanitarian applications as well[12].  

 
Recent research and investments into airship technology 

demonstrate the potential to handle large or awkward cargo 
that would otherwise be difficult, too slow, or expensive to 
move using traditional methods. Research supports that 
proper, early intervention in developing airship 
infrastructure and technology can mature the market, 
allowing airships to succeed in multiple roles, including 
cargo transport, humanitarian aid, and industrial 
applications[13]. These initiatives also focus on leveraging 
airships’ environmental benefits, such as reduced carbon 
emissions and fuel efficiency, providing a sustainable 
alternative to the trucking industry.  
 

4. THE CASE FOR AIRSHIPS TO THE POWER 
SYSTEMS INDUSTRY 
 

Natural disasters and energy emergencies pose 
significant threats to power grid infrastructure. Particularly, 
the issue of transporting equipment and personnel required 
to make repairs during these situations is a large barrier to 
resolution. Critical components such as substantiation 
transformers, which are among the heaviest pieces of 
equipment, often need to be transported in one piece instead 
of modules to assemble on-sight. The transportation of such 
equipment is both logistically challenging and time-sensitive, 
as delays in delivery can exacerbate power outages and lead 
to prolonged disruptions.  

Fig-3: Transformer capacity compared to the weight 
at each size[14]. 

 
Airships provide the ideal solution to these challenges 

by offering flexible mobility capabilities for materials, 
equipment, and people. They can move supplies directly to 
affected areas, bypassing damaged roads or inaccessible 
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terrain[15]. This adaptability is the key to mitigating excess 
risks during emergencies and providing rapid response 
times[3]. Additionally, airships can serve as mobile 
platforms for aerial communication networks[16], [17], 
improving coordination among repair teams and expediting 
restoration efforts.  

 
Lastly, airships are a greener solution to transportation 

than airplanes or trucks when comparing weight 
transported[18], [19], [20], [21]. A study in the United 
Kingdom suggested that airships could reduce the carbon 
footprint of short flights as opposed to an airplane by as 
much as 90%[22], making them an environmentally 
appealing alternative for both emergency and normal 
condition supply chain logistics.  

 
Despite their potential, current barriers to airship 

technologies include limited trials of new technologies and 
policy challenges that restrict market development[13], [23]. 
Addressing these obstacles through targeted research, 
regulatory support, and pilot programs could allow airships 
to fully integrate into the transport industry. 

 

5. CONCLUSION 
 

Airships represent the solution for addressing the 
logistical challenges faced by the power systems industry 
both in routine operations and disaster scenarios. Their 
ability to transport heavy equipment and personnel, 
navigate remote or damaged areas, and provide sustainable 
alternatives to traditional transportation technologies makes 
them ideal for the modern supply chain demands. By 
bridging the gaps in existing transportation infrastructure, 
airships can enable faster, safer responses during 
emergencies to alleviate disaster circumstances. Additional 
research must address technological and policy barriers to 
enable the adoption of airships in the transportation 
ecosystem. 
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