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The military potential of unmanned cargo aircraft 

Hans Heerkens, Frank Tempelman 

Abstract 

Unmanned cargo aircraft (UCA), which we may see being developed in the 
coming years, have characteristics that make them suitable for a variety of 
military operations. The absence of flightcrew and the resulting freedom to 
use novel configurations reduce costs. The decoupling of aircraft and crew 
whereby the controller operates from a fixed site regardless of the UCA’s 
location facilitates planning and basing and increases utilization, and hence 
productivity. UCA are expected to be able to move relatively small cargo 
loads efficiently, thereby increasing flexibility of resupply. The application 
of dual-use technology may spread development cost over a relatively large 
production run and facilitate the use of support infrastructure during out-
of-area operations. There are limitations too, mostly related to the fact that 
UCA have yet to be introduced into service. In this article we investigate 
the potential and limitations of UCA and offer a development agenda. 

1: Introduction 

Unmanned Aerial Vehicles (UAVs) have been used by armed forces 
worldwide for decades for reconnaissance, communications relay, surveil-
lance, weapons delivery and other tasks. In this article, we explore a rela-
tively new role of UAVs: cargo transport. Although at present only one 
Unmanned Cargo Aircraft (UCA) is in operational use; the K-Max helicop-
ter of the U.S. Marines, several advantages of UCA promise considerable 
benefits. UCA can complement or replace surface transport and tactical 
and strategic airlift in traditional roles, but also make new types of opera-
tions possible, like various forms of sustained operations deep within en-
emy territory. In this contribution, we first describe the concept of Un-
manned Cargo Aircraft. Then we explore the various characteristics of 
UCA that define their suitability for military operations. We also address 
limitations and challenges. Finally, we present a general roadmap for the 
development of UCA. 
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Because of the research method used (see below), this paper cannot offer a 
definitive assessment of the usefulness of UCA for military operations. It is 
aimed at identifying the main factors that determine the potential benefits 
of UCA and giving a broad qualitative assessment of these factors. Only by 
setting requirements for specific types of operations and then quantitatively 
assessing the extent to which various UCA configurations would satisfy 
these requirements, can an accurate judgment of the potential of this new 
class of aircraft be given. 

2: Method 

This article is not primarily the result of research. It is the result of several 
years of developing ideas on unmanned cargo aircraft in the Platform Un-
manned Cargo Aircraft (PUCA); a group of researchers, designers and con-
sultants from both Europe and the U.S., with a wide range of expertise in 
aerospace, military operations and business (for more information, see 
www.platformuca.org). As far as the gathering of empirical data is con-
cerned, the primary research method was literature study. Also, we initiated 
several Bachelor’s and Master’s projects on various aspects of UCA at the 
Universities of Delft and Twente in the Netherlands and South Wales in 
the UK. 

3: Unmanned Cargo Aircraft 

Although there is a number of publications dedicated to UCA, a clear defi-
nition is lacking. There are many types of UCA in development: short-
range package delivery systems with a payload of mere kilograms, like the 
Amazon UCA1, helicopters, quadcopters or tailsitters2, intercontinental 
range vehicles (Hoeben, 2014), heavy-lift aircraft3, airships4 and amphibious 
aircraft5. It is possible to convert manned aircraft like the Lockheed C-130 
Hercules into UCA. In this article, for the sake of clarity, we confine our-
selves to UCA that: 
                                                 
1  http://www.amazon.com/b?node=8037720011, accessed 11-19-2014. 
2  http://www.theatlantic.com/technology/archive/2014/08/inside-googles-secret-

drone-delivery-program/379306, accessed 11-19-2014. 
3  http://www.biosphereaerospace.com/overview.htm, accessed 11-19-2014. 
4  http://www.tp-aerospace.com/#!cargo/c20r9, accessed 11-19-2014. 
5  http://singularaircraft.com/, accessed 11-19-2014. 
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- Are designed from the ground up as UCA (so, no conversions from 
manned aircraft or existing UAV’s). 

- Have a range of at least several hundred miles and a payload of at 
least a few hundred pounds. So, we exclude so-called urban delivery 
systems like the one suggested by Amazon. These vehicles may 
have their value for military operations, but their operating envi-
ronment (operating either under line-of-sight control or outside 
controlled airspace) is too different from larger, longer-range UCA 
to be covered in this article. 

 
Figures 1 and 2 depict some concepts of what UCA as discussed in this 
article could look like.  
 

 
 

 

 

 

Figure 1: Source: NLR  Figure 2: Source: van der Aa, 
Euving, Kinderman, de Leede, and Lerink 

(students University of Twente) 

Now that the concept of UCA has been described, we turn to the features 
that make them suitable for military operations and that in some cases give 
them advantages over other types of transport. 

4: Potentially advantageous characteristics of UCA 

The characteristics that warrant considering the use of UCA for military 
tasks are low cost, high productivity, the potential for the utilization of 
dual-use technology and the potential for developing versions for other 
roles than transport, like airborne warning and control systems. We will 
address each of these features6. 

                                                 
6  For assessing aircraft design properties, we refer to Anderson, J.D. (1999). Aircraft 

performance and design. Boston etc., McGraw-Hill. 
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4.1: Low cost 

4.1.1: Little or no aircrew cost 

The most salient cost advantage of UCA over most other types of air 
transport is their lack of aircrew. If one considers that civilian airlines 
sometimes need twelve crews to make optimal use of long-distance passen-
ger aircraft, one can imagine that aircrew cost can be considerable. For civil 
transport aircraft, pilot costs are on average 12% of overall airplane costs 
(Swan and Adler, 2006). UCA also enable savings to be made in 'away from 
home' pay, traveling and accommodation cost and the like. For military 
transport aircraft, costs vary strongly with use (number of flight hours) but 
the figure of 12% for pilot costs for civil aircraft shows that substantial 
savings should be possible. Military aircraft sometimes fly in a hazardous 
environment, where loss of crews is a realistic possibility. Although the 
financial costs are difficult to assess, savings may be made concerning train-
ing of replacement crews. Of course, human cost is an entirely different but 
also important matter. 
 
Of course, UCA need to be controlled, but one controller on the ground 
should be able to control multiple UCA 'en route' (Cummings et al., 2007). 
For take-off, landing and taxiing, one controller per UCA may be needed, 
but these phases constitute only a small percentage of a flight. The effects 
on personnel needs for parking, loading and unloading etc. is not yet clear. 
Depending on the type of cargo, a loadmaster may be needed. 

4.1.2: Low fuel and maintenance cost 

Unlike manned aircraft, UCA that are used purely for cargo and not pas-
senger transport (more on this limitation in Section 5.1) need not have 
pressurized cabins. For cargo that needs to be conditioned, dedicated con-
tainers can be built. In discussions with various experts, opinions on the 
weight advantages of deletion of a pressurized cabin vary from marginal to 
20% of the aircraft’s empty weight. Less weight means less lift required, 
and hence lower fuel consumption. It also means less complexity, and thus 
lower maintenance cost. 
 
Fuel consumption can be further reduced by an aerodynamically efficient 
airframe. The so-called Blended Wing Body (BWB, see Figure 3) almost 
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entirely does away with a heavy and drag-inducing fuselage and holds the 
promise of a fuel burn reduction of up to 27% (Liebeck, 2004). For 
manned aircraft, minimum cabin dimensions make a BWB only attractive 
for large aircraft, but the smallest standard LD2 cargo container measures a 
mere 156x153x163 cm, whereas the ubiquitous LD3 container measures 
201x153x153 cm. A BWB that has no pressurized cabin has the extra ad-
vantage that the cargo hold need not be cylindrical, so it can be shaped to 
accommodate square containers with a minimum of unused space. 
 
Another way to reduce fuel consumption is to fly relatively slow, i.e. with a 
speed of 250-300 kts. This is at present only done by medium-range 
manned aircraft, but with UCA this is also feasible over long ranges since 
crew fatigue is not an issue. The optimum speed depends on several fac-
tors, like airframe and engine characteristics, operational needs and the 
acceptable susceptibility to variance in flight times due to wind conditions. 
Keeping cruise speeds in the 250-300 kts range makes fuel-efficient turbo-
prop engines a logical choice. It is not yet clear, however, how much fuel 
can actually be saved by flying relatively slow. 
 
Low costs, however important, are but one side of the cost-benefit coin. 
The other side is high productivity, which we address in the next section. 

4.2: High productivity 

4.2.1: The Hertz business model 

When you rent a car with the Hertz company, you don’t have to return it to 
the location where you picked it up; you can leave it at any Hertz sales 
point you want. UCA can be operated in the same way because the aircraft 
and its crew can be ‘decoupled’; they need not be in the same geographical 
location. If a UCA is scheduled to fly cargo from, say, Ramstein to 
Lossiemouth, and on arrival there turns out to be cargo that needs to be 
transported to Kevlavik, the extra flight can be made without taking air-
crew scheduling into account. Of course, one or more controllers need to 
be available, but this will seldom be a problem because controllers are not 
coupled to one specific aircraft and can handle several UCA nearly simulta-
neously. Controllers can be located at convenient places all over the world, 
and their work schedules can be optimized. They should need to work only 
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during the daytime, largely eliminating relatively expensive and hazardous 
night shifts. 
 
The uncoupling of vehicles and crews offers training, basing and schedul-
ing flexibility. In today’s fiscal environment, where the pilot-aircraft ratio 
may be driven more by budget constraints than by operational needs, this is 
a major issue. Even during the Korean and Vietnam wars – major but still 
merely regional conflicts – the U.S. Air Force had to hurriedly retrain staff- 
and other pilots to fill the cockpits of its Sabre and Phantom fighters (Wer-
rell, 2005; Davies, 2008). A pilot shortage can occur suddenly, unexpectedly 
and, according to Murphy's Law, at the worst possible moment. 

4.2.2: Short turnaround times 

The absence of a flight deck means that even small UCA can have a cargo 
door in the nose, making loading and unloading easier than with a side 
door. Manned aircraft often compensate the lack of a nose door with a rear 
ramp that can also be used for airdrops. A UCA can have a rear ramp, per-
haps in combination with a nose door for rapid combined loading and 
unloading. It must be said that, to our knowledge, it has not been re-
searched whether a rear ramp is feasible and practical for a BWB configura-
tion. 

4.2.3: Flexibility in landing locations 

If a UCA has a turboprop configuration with the associated straight (un-
swept) wing optimized for relatively low cruising and landing speeds, it has 
the ability to operate from short runways. UCA are in this respect similar to 
manned turboprop aircraft. The propellers provide excellent acceleration at 
low speeds, braking power during steep descents, and high-energy airflow 
over high-lift devices (flaps). But unmanned aircraft have two further ad-
vantages. First, ride quality and pleasant flight characteristics are not impor-
tant, so the UCA can be designed for steep approaches and unflared land-
ings. Second, touchdown scatter can be minimal; the plane touches down 
on almost exactly the same spot every time. The U.S. Navy has successfully 
landed the Northrop Grumman X-47B unmanned aircraft on an aircraft 
carrier and plans to develop an unmanned combat aircraft for use aboard 
carriers. The touchdown zone on an aircraft carrier is a mere 30 meters 
long. To achieve this touchdown scatter with manned aircraft requires in-
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tensive training that is seldom worth the cost. It is not difficult to envision 
UCA operating from stretches of roads. This would require special guid-
ance equipment like differential GPS (DGPS) that is also required for un-
manned aircraft already in use. 
 
The combination of low operating cost, the absence of crew fatigue prob-
lems and the ability to land on primitive runways may make it possible to 
use UCA for strategic transport of cargo loads that are too small to be 
transported efficiently by present-day transport aircraft. Ideally, cargo can 
be transported directly from depots in Europe or the U.S. to frontline loca-
tions, without the need to redistribute cargo at local hubs. Resupply of 
Forward Operating Bases (FOBS) may be a suitable role for UCA (Van de 
Ven, 2014). Even with the relatively low cruising speed that we envision for 
UCA, the total transport time of cargo may be shortened and, perhaps 
more importantly, delivery times may be more predictable. 
 
In conclusion, UCA have the potential to deliver high productivity through 
high utilization, short turnaround times and flexibility. However, these 
benefits need to be proven in practice, which will not happen until UCA 
are developed and deployed. The chances of developing a military UCA 
may increase if synergies can be had by utilizing dual-use technologies; the 
subject of the next section. 

4.3: The utilization of dual-use technologies 

Since there are no UCA in use as yet, designers of such aircraft can literally 
start with a clean sheet of paper. This could be a good opportunity to de-
velop certain technologies for both military and civil UCA. Examples are 
configurations like the BWB discussed in Section 4.1.2, UCA control cen-
ters, landing aids, loading equipment, and software for allocation of cargo 
to UCA, making full use of the flexibility of such aircraft. It is even possible 
that survivability features that may be adaptable for UCA enable designers 
to eliminate the built-in ballistic tolerance that render many military trans-
port aircraft too heavy and complicated for the civil market. One could 
think of the stealth that a BWB configuration could bring, and of the pos-
sibility to fill every void of a UCA, including the cargo hold, with onboard-
generated inert gas (i.e. nitrogen) for fire prevention. The lack of a pressur-
ized cabin eliminates the danger of explosive decompression in case of 
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damage, and the lack of windows potentially increases the structural integ-
rity of the airframe. 
 
Making military and civil UCA look alike as much as possible also has op-
erational advantages. Logistic and support infrastructure may be shared, 
which is especially useful for out-of-area operations. In times of emergency, 
it becomes easier for the military to charter civil UCA if military and civil 
UCA are similar as far as loading equipment, maintenance requirements 
etc. are concerned. 

4.4: Development of UCA for other roles 

Like manned transport aircraft, UCA can be developed to take on new 
roles, like maritime patrol and airborne early warning. This is not in itself 
an advantage of UCA, but if a new platform for one of these roles has to 
be chosen, UCA provide an extra option. Such an option may be more 
cost-effective than derivatives of manned aircraft, given some of the advan-
tages of UCA described above. Relatively long endurance may also be an 
advantage for some roles. 
 
With this, we conclude the description of the potential advantages of UCA. 
But apart from the fact that these advantages have yet to be proven, UCA 
have several limitations and development challenges. These will now be 
addressed: vehicle limitations, safety, certification, public acceptance, and 
development dilemmas. 

5: Potential drawbacks of UCA 

5.1: Vehicle limitations 

The UCA discussed in this article have no provisions whatsoever for either 
crew or passengers. This limits their flexibility, for many cargo flights are 
used to transport personnel as well. The necessity to have aircraft that can 
transport personnel in addition to dedicated UCA creates logistical com-
plexity that one would rather avoid. Further research is needed to assess 
whether the extra logistical complexity outweighs the advantages of UCA. 
But the problem may be less than appears at first sight, because of the fol-
lowing reasons: 
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1. Major logistical operations require a variety of assets anyway. Many 
armed forces have various types of transport aircraft in use, make 
use of civil contractors, and use sealift and road transport as well. If 
viable roles for UCA are identified, it may be possible to reshuffle 
existing transport assets so as to use each of them in the roles for 
which they are best suited. For example; when a force has to be 
built up in an area far away from existing bases, sealift and heavy 
transport aircraft may be used for moving large numbers of troops, 
armor and other heavy equipment, and initial stockpiles of muni-
tions. When the new base is established, frequent resupply flights 
can be organized using UCA, while occasional transfer of personnel 
can be accomplished by helicopters or light transport aircraft like 
the C-27J. Whether this is practical or not will need to be estab-
lished. At present, personnel is often transferred using flights for 
which cargo is the main priority, simply because these flights are 
available. This need not be the most effective or efficient way to 
move personnel around. 

 
2. UCA can be developed for specific tasks, like resupply of forces 

deep in enemy territory. In fact, that is one of the roles of the Un-
manned K-Max helicopter that is being operationally tested by the 
U.S. Marines7. 

 
3. It is possible to design UCA so that passenger accommodation is 

possible. Cabin dimensions should be large enough, there should be 
heating, toilets etc. available. If flights take place below 8.000 feet, 
no pressurized cabin is required (although discomfort can result), as 
can be deduced from Muhm (2007). For long distances, this alti-
tude restriction may not always be practical, but it is entirely possi-
ble. Should a UCA with full passenger accommodation, including a 
pressurized cabin, be developed, some of the advantages over 
manned aircraft disappear, but others remain, like the flexibility that 
the decoupling of vehicle and crew gives. It remains to be seen 
whether people are willing to entrust their lives to an aircraft with 
no pilot. In the longer term this problem may disappear as people 

                                                 
7  http://www.kaman.com/aerospace/aerosystems/air-vehicles-mro/products-services/ 

unmanned-aerial-systems/, accessed on 11-20-2014. 
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get more and more used to autonomous vehicles, like cars (think of 
the Google driverless car8), and people movers. The Israeli com-
pany Urban Aeronautics is working on an unmanned cargo and 
casualty evacuation aircraft9. Anyway, the time that UCA make 
manned transport aircraft superfluous is still far off. 

5.2: Safety and certification 

There is a wide range of opinions on the safety of unmanned aircraft. The 
consensus seems to be that present-generation unmanned aircraft (UAVs) 
are not as safe as their manned cousins, but this does not say much since 
many unmanned air vehicles do not have the redundancy and safety fea-
tures that are the norm for manned aircraft. It is unlikely that safety stan-
dards for unmanned aircraft will, as a rule, be less strict than those for 
manned aircraft, especially when they concern the safety of people on the 
ground. There need, of course, be no crew safety features. We will not en-
ter the discussion about what is needed to make unmanned aircraft as safe 
as manned aircraft, because this issue does not pertain to UCA in particu-
lar, but to unmanned aircraft in general. We do want to draw attention to a 
problem that has been identified for some time: in order to assess whether 
unmanned aircraft meet safety requirements they need the opportunity to 
build up a track record, which can only be done with large-scale use. 
Manned aviation took a century to build its present safety level and the 
track record to prove it. A possible solution is to operate UCA over areas 
where the danger of casualties on the ground in case of accidents is low, 
and build a track record before operations in more challenging environ-
ments are started. 
 
An associated problem is certification, also an issue for unmanned aircraft 
in general. Since there is at present only limited experience with unmanned 
aircraft operations, it is difficult to establish certification standards. We will 
not address this issue any further, but it is clear that here lies a major chal-
lenge. 

                                                 
8  http://en.wikipedia.org/wiki/Google_driverless_car, accessed on 11-20-2014. 
9  http://www.airforce-technology.com/projects/airmule-uav/, accessed on 11-20-2014. 
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5.3: Public acceptance 

Like with every major innovation, the introduction of unmanned aircraft 
generates controversy. ‘Drones’ are associated with assassination opera-
tions in Afghanistan, with violations of privacy (being photographed and 
monitored without one’s consent or even knowledge), with terrorists taking 
over control and crashing unmanned aircraft into nuclear plants, and with 
UAVs simply crashing by accident in somebody’s back garden. These res-
ervations, justified or not, are not specific for UCA. But especially civil 
UCA do have characteristics that make them susceptible to public contro-
versy. They are likely to be larger and heavier than many existing surveil-
lance UAVs, making the consequences of accidents potentially more se-
vere. It is to be expected that many different types of actors will operate 
UCA. While manned transport aircraft are operated by a limited number of 
airlines and armed forces, any company that operates lorries now may in 
the future want to operate UCA. To certify and monitor all these actors 
and to handle the incidents and accidents that will inevitably occur could 
become a major challenge. Furthermore, many large UAVs operate from 
remote bases and can often be kept away from populated areas. But UCA 
will haul and deliver their cargo in populated areas; that is where the eco-
nomic activity takes place that generates the need for cargo transport. Mili-
tary UCA may not share all of these characteristics, but opposition to civil 
UCA is likely to backfire on their military cousins. 
 

It is no use to deny the potential hazards of UCA. Accidents will happen, 
few or many, simply because accidents can happen. Military and civil users 
should work together on proactively devising a strategy to enhance accepta-
tion of UCA. MacSween-George (2003) found 52% acceptance of un-
manned cargo transport in her sample, and concludes that ‘the public can 
be persuaded to accept unmanned aircraft technology advances when pro-
vided logical and emotional appeals’. She claims that unmanned cargo 
transport (and other uses such as firefighting) ‘can be mediums to get peo-
ple accustomed to the idea that unmanned aircraft is (sic) now and in the 
future, a certain reality’. 

5.4: Development dilemmas 

The biggest development dilemmas that we identified in our work with the 
Platform Unmanned Cargo Aircraft (PUCA, mentioned in the Methodol-



 66 

ogy section) are: the chicken-or-egg problem and the lack of consensus 
about the specifications of to-be-developed UCA. 
 
The chicken-or-egg dilemma is, in a nutshell: potential users of UCA (the 
military, shippers, forwarders, airlines) are unlikely to be interested in an 
aircraft that does not yet exist, and that may not be introduced for a decade 
or more. Especially potential civil operators have a limited time horizon. 
One PUCA member representing a shipper told us: ‘Other shippers have a 
short-term view; they only look at the next three months. We are an excep-
tion with our long-term orientation; we look at the next six months at 
least’. He obviously was mocking us, but the message is clear. Potential 
suppliers of UCA, on the other hand, are wary of investing in a product for 
which the market demand, certification requirements and regulations for 
use are unclear. Some aerospace primes that we discussed the idea of (par-
ticularly military) UCA with, were concerned that UCA would compete 
with some of their transport vehicles available at present. A representative 
of SESAR (the European Single Sky ATC reform project) told us that he 
saw UCA as potentially the most significant civil unmanned aircraft appli-
cation (so, excluding government use of UAV’s for surveillance and the 
like), but so far SESAR seems to adopt a ‘wait and see’ attitude. No group 
of actors (potential users, aerospace manufacturers), seems to be willing to 
take the first step, apart from the U.S. Marines and small startups like Sin-
gular Aircraft. 
 
Given the above, it is not surprising that there is no consensus about the 
specifications of a UCA. Within PUCA, there have been advocates of con-
verted manned aircraft like the Lockheed C-130 Hercules, amphibious air-
craft (flying boats with wheels), airships, very large long-range UCA and 
package delivery systems. Among PUCA members there also are several 
schools of thought about the design approach that should be taken, at least 
for the first few types of UCA to be developed. Should these first UCA be 
designed with low technical risk as the foremost priority, should low oper-
ating cost compared to manned aircraft be pursued, or should the advan-
tages of ‘unmanned’ be maximized, even if that leads to higher acquisition 
cost or higher technical risk? Which approach would be most convincing to 
customers, and who are those customers? Hoeben (2014) suggests that 
smaller-sized long-range UCA are the most competitive compared to 
manned cargo aircraft on the civil market. But he took a fairly low-tech 
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UCA as a reference, and his work says nothing about the military market. 
To complicate matters; the market that may offer the greatest short-term 
potential may not be the largest market in the long term. 
 
These dilemmas make it clear that more insight is needed into the benefits 
of UCA for potential users. It is also clear that this insight can only to a 
limited extent be obtained by research. One cannot research what is not 
there yet. One can research interests of stakeholders, attributes of design 
options, historical trends etc. But this can only form a basis for predicting 
the future of UCA. Constructing a future reality is as much a matter of 
expert opinion and experience as it is the result of logical deduction of pre-
sent-day facts and knowledge. Insight does not build planes. Relevant ac-
tors need to be motivated to choose to invest in UCA. So how do we pro-
ceed? In the next section we suggest the broad outlines of a development 
agenda for UCA. 

6: A development agenda for military UCA 

The first question when generating a development agenda is: who will exe-
cute it? As far as the civil world goes, shippers are too concerned with the 
short term, while airlines like KLM (a PUCA member) generally do not see 
cargo as their priority (their focus is on passengers). Aircraft manufacturers 
are either too small to take on major projects unsupported or too pre-
occupied with their present range of products. So, the drive to invest in 
UCA should come from potential clients. National armed forces may do 
their bit (and sometimes they are doing that already), but national projects 
should be avoided since they tend to lead to duplication and lack of stan-
dardization. In the West, the NATO Research and Technology Organiza-
tion (RTO) and EDA (European Defense Agency) are obvious candidates 
for sponsoring investments in UCA. National aerospace research agencies 
and universities are also well suited for the pre-competitive phase of UCA 
development. 
 
We envision a UCA development agenda in three phases: basic research, 
setting specifications, and actual development. Only the first phase can at 
this stage be described in any detail. We take the perspective of NATO. 
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Phase 1: Basic research 
 
The first step in research about UCA for military use should be, in our 
view, exploring and quantifying the general benefits and challenges of 
UCA. When these are clear, relevant actors can hopefully be persuaded to 
invest in UCA. Therefore the following questions should be answered 
(broadly, not in detail, for there can be many types of UCA, each with their 
own capabilities): 

1. Which challenges do NATO forces face in the coming 10 to 50 
years? This question does not need to be researched; the required 
knowledge is available, possibly in, for example, the Joint Air Power 
Competence Center (JAPCC), but we need it for answering the 
next question. 

2. Which logistical/transport needs can be derived from these chal-
lenges? This question can be answered by literature study and inter-
views with experts. Note that needs are identified, not yet priori-
tized. That will come in question 6. A potential problem here is that 
interviewees may define need on the bases of means presently 
available to meet those needs, whereas UCA may yield completely 
new transport capabilities. So, creative sessions could be organized 
in which the following issues are addressed: 
� If supplies could be available anywhere in, say, half the time it 

takes now, what new capabilities would that yield for NATO 
forces? 

� If the minimal efficient payload of present-day means of trans-
port would be halved, and if crew scheduling would no longer 
be an issue, how much extra transport capability would this 
yield (expressed in tons of goods transported, and number of 
transport requests that can be honoured within a certain time). 

� If risk to crews were no longer an issue (enemy threats, trans-
port of hazardous goods), how much extra transport capability 
would this yield? 

� If the minimum payload for which direct instead of hub-flights 
are feasible would be, say, halved, how much extra transport 
capability would that yield? 

3. What can be the technical and operational characteristics of UCA in 
the coming 20 to 50 years? This should not lead to a detailed tech-
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nical description of UCA, but to broad indications of: 
� The capabilities that UCA can be expected to have, compared 

to manned aircraft. For example: short take-off & landing 
(STOL) capabilities, minimum and maximum efficient payload 
and range, crew (ground controller) requirements and mission 
rates. 

� The general trade-off between relevant characteristics of UCA. 
For example; the trade-off between payload and cost per ton-
mile. 

On the basis of this, two or three generic UCA can be defined that 
will figure in the subsequent questions below. Question 3 can be 
answered by running simulations, but a more effective short-term 
solution may be expert meetings. 

4. Which of the needs identified in question 2 can be efficiently and 
effectively met by the generic UCA as defined on the basis of the 
answers to question 3? This question can be answered best by ex-
pert meetings. 

5. What are the general requirements concerning support and infra-
structure for the generic UCA when they are used to meet the 
needs as identified in question 4? This question can be answered by 
literature study and interviews with experts in air transport and lo-
gistics. 

6. Which, if any, types of UCA should be developed in the coming 10 
to 20 years? This is not so much a question but a set of recommen-
dations based in the answers to questions 4 and 5. Based on these 
recommendations, a roadmap can be formulated for starting the 
development of UCA. 

 
Phase 2: Setting of specifications 
 
In this phase, the type or types of UCA to be developed should be speci-
fied in terms of user requirements. How this should be done is beyond the 
scope of this article, but there are many organizations with experience in 
requirements engineering. This phase can only be further defined when the 
first phase is well underway. It is vital that not only research organizations 
like RTO, JAPCC and universities are involved, but also aircraft and sup-
port systems manufacturers, certification authorities and, of course, end-
users. 
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Phase 3: Development 
 
In this phase, the first type of UCA is developed. This phase can initially 
take the form of a technology demonstration. How this phase is shaped 
goes beyond the perspective of this article. 

7: Conclusion 

Unmanned Cargo Aircraft can have several advantages over other means of 
transport: low cost, high productivity, the potential for utilizing dual-use 
technology, and the potential for development into, for example, airborne 
warning and control systems. At present, it is not possible to say how great 
these advantages are. This is perhaps one of the reasons why UCA are not 
yet in use. But the potential advantages are too great to ignore. A multina-
tional program should be set up to asses and quantify the advantages, and 
disadvantages, of UCA, to develop doctrines for their use, to write specifi-
cations for the various types of UCA that have enough potential to be con-
sidered for further development, and, if so desired, to set up an organiza-
tional structure for the design and production of UCA. 
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