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Abstract 
Industry convergence—the merger of previously unrelated industries—is a 
model that has had a strong influence on various industries and received sub-
stantial attention among practitioners over the past years. Despite this, indus-
try convergence has received little attention in the field of unmanned aircraft. 
As the unmanned aircraft industry is still in the infancy stage, exploring the 
industrial status may contribute to the technology’s body of knowledge and 
may be useful for entrepreneurial decision making. Thus, this research paper 
investigates the degree to which the unmanned aerial vehicle sector represents 
an example of industry convergence and predicts the consequences built upon 
it. The investigation is based on the convergence theory and evidence from 
the unmanned aerial systems industry is provided to support theoretical 
foundations. Conclusions show that unmanned aerial technology is converged 
to an undefined extent and the author calls for further related empirical re-
search. 
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1. Introduction 

The modern history of unmanned aircraft (aka drones) goes back to the Great 
War where some aircrafts were employed in the battlefield [1]. Literature shows 
though that the history of unmanned aircraft goes back to the Ming Dynasty 
around 450 B.C., where it was used both for entertainment and in battlefield [2].  

The interest in civil unmanned aerial vehicles1 (UAV) started in the 1970s, 
specifically in experiments on flying solar-powered aircraft [1]. Today, civil 
drones are being employed in hundreds of applications in different sectors. Le-
Mieux (2014) describes three-hundred current applications in telecommunica-

 

 

1Alternative terms: unmanned aerial systems (UAS), unmanned aircraft, drones. 
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tions, agriculture, conservation, disaster management, law enforcement and 
others [3]. 

The use of UAS can be of great benefit in many cases. Let us take an example 
of monitoring high tension towers where usually a helicopter carrying up to six 
personnel on-board are employed to survey thousands of kilometres [4]. The use 
of UAVs instead can hugely cut down costs of hiring the helicopter and paying 
the personnel’s wages, and may reduce the risks of injury or maybe life loss. 

The UAS industry is able to boost economies through generating hundred- 
thousands of jobs and billions of revenue [5] [6] [7] [8]. In other words, the UAS 
industry holds the promise of economic salvation for many nations. As a matter 
of fact, the EU puts big hopes on it in realizing its 2020 economic goals [9]. 
However, the broad adoption of unmanned aerial technology (UAT) seems to be 
delayed, which is resulting in huge economic losses [7]. 

Literature on unmanned aircraft is still developing and several aspects are not 
yet addressed which might be one of the reasons behind the delay of UAT adop-
tion. For instance, the literature does not discuss theory relevant to the adoption 
of unmanned aircraft; it merely discusses social acceptance and concerns, as well 
as regulations. Additionally, very little economic research exists. It is believed 
that [7], [10] and [11] conclude the economic research conducted. Relatedly, no 
research has been done on the industrial convergence of unmanned aircraft. 
Thus, this research paper aims at filling some of the literature gaps by investi-
gating the degree to which the unmanned aerial vehicle sector represents an 
example of industry convergence and by predicting the consequences of this 
convergence. 

Research Significance and Contribution 

Generally, this research is deemed important for the development and progress 
of UAS literature. It is novel and believed to be the first research that investigates 
the convergence of unmanned aerial industry. Such novelty rests its shadows on 
further development of relevant economic research. For instance, future research 
may use the analysis provided herein as a basis for a larger investigation [e.g. ex-
ploration of further UAS-specific drivers]. Moreover, as this research is cross- 
fertilized with economic [convergence] theory; it may encourage economists to 
employ or develop theory/models that explain and predict the economic influ-
ence of broadly deploying unmanned aircraft.  

The research is also timely. The topic on unmanned aircraft is globally arising; 
thus, it becomes a necessity for research to highlight relevant issues such as the 
one presented here, or other ones such as economic potentials and benefits, fea-
sibility of deploying UAS technology, … etc. Neglection of such timeliness may 
undermine the potentials of both the research on unmanned aircraft and pro-
gress of the technology. 

On the other hand, the research has practical contributions. The industrial 
analysis conducted herewith may further the knowledge of entrepreneurs and 
policymakers interested in the industry’s status; which may encourage invest-
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ments or the implementation of more flexible policies; that would accelerate the 
progress of the UAS industry. By benchmarking with the contribution of IT 
convergence research [consulted herein] to the progress of its industry, similar 
outcomes are expected. Additionally, managers currently engaged in unmanned 
aircraft business operations may benefit by learning about drivers of conver-
gence as well as consequences ahead, as it provides them with deep insights nec-
essary for future business plans. 

2. UAS Industry Analysis 

In this section, the author relies on Porter’s Five Forces Model [12] [13] to iden-
tify and discuss factors that define the UAS industrial status. This acts as a pre-
liminary evaluation necessary for answering some of the aspects of the question 
on the convergence of unmanned aerial industry. Additionally, the section in-
cludes forecasts of UAS profitability [7] [9] complementary to the industrial 
analysis. 

2.1. Porter’s Five Forces 

1) Competition from substitutes  
Unmanned aircraft are unique in their capabilities and hence in the value they 

provide. These systems can fly anywhere and over places no other systems can 
reach. These capabilities allow them to be useful in hundreds of applications 
such as providing medical assistance [14] and Internet services in isolated area, 
search and rescue, as well as monitoring infrastructures and establishments [3], 
[15]. Moreover, unmanned aircraft provide economic value; for they are cheaper 
and easier to learn compared to their substitutes [e.g. helicopters], unmanned 
aircraft can cut down operational and overhead costs tremendously [4]. Other 
noteworthy benefits concern time saving capabilities; imagine someone is having 
a stroke, and count the time needed for both traditional and ambulance drones 
to reach for rescue. With these values explained, we can confidently claim that 
competition from substitutes should be very low. 

2) Rivalry between established competitors 
A world’s UAS production map clearly shows an unbalance in profitability 

across continents. In 2009, North America alone generated profits of $2.7 billion 
followed by Europe with $780 million while the rest of the world barely made 
$280 million [2]. Additionally, Chamata (2016a) argues there is an unbalance in 
the number of manufacturers worldwide. He shows industrial evidence that the 
number of manufacturers is overruled by the EU, Asia-Pacific and North Amer-
ica (Figure 1); while South America (i.e. 21 producers) and Africa (i.e. 6 pro-
ducers) are way lagging behind [16]. 

Thus, we conclude a few points herein: first, there is a low level of rivalry 
worldwide; however, with the absence of sufficient information, we cannot con-
firm the level of rivalry per country. It is believed there is no literature that dis-
cusses the factors yielding the low UAS industrial rivalry; however, Chamata 
(2016b) has discussed several socio-economic factors which may give a feeling  
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Figure 1. UAS Producers Worldwide—Adapted from UAV Global (2016)—Credit: Author. 
 
[17]. Second, a contradiction between the profitability levels and the number of 
manufacturers proves that they are not necessarily related. Therefore, it would 
be relevant to first seek means of increasing demand rather than increasing ri-
valry. Chamata and Winterton (forthcoming) propose factors that may increase 
consumers’ motivation to use unmanned aircraft [18]. But remains a question, 
do we need to restructure the UAS industry to balance competition? However, 
this is beyond the scope of this paper, thus is left for future research to investi-
gate. 

3) Bargaining power of buyers & suppliers 
Based on the above, we may presume that bargaining power will vary per as-

sessment criteria: if we are looking at a cross-continental and cross-country level 
then buyers’ bargaining powers exist. For instance, a user who resides in Europe 
may easily turn over to an Asian manufacturer for less expensive products; or a 
user who lives in Belgium may seek reliable German products. On the other 
hand, within the same country, suppliers’ bargaining power would rule because 
of price competition, however, this assumes a small number of manufacturers 
within the country. For instance, this is considered invalid in a country such as 
the United States which has a very large number of manufacturers [19]. 

4) Entry barriers 
One may easily be deceived with the above analysis, and conclude that entry 

barriers to the UAS industry are low. Nonetheless, this may not be the case! Re-
cent research on the adoption of civil drones has proposed several factors as bar-
riers against the investment in unmanned aircraft. Due to the several issues as-
sociated with UAS technology, the research proposes, several societal concerns 
are leading to lawful actions towards the technology [e.g. bans, delayed regula-
tions], which in addition to investors’ fear of job replacement and skill destruc-
tion, are demotivating investment in unmanned aircraft, thus delaying its adop-
tion on organizational [and maybe individual] level [17]. We therefore interpret 
that competition alone cannot determine the entry barriers’ level to the UAS 
industry, but also additional social determinants. Thus, we consider that entry 
barriers to the UAS industry are high due to exogenous factors. 

2.2. Forecasting Profitability 

Forecasting profitability is complementary to industrial analysis as it provides a 
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feeling of anticipated profits necessary for existing and future investors or rivals. 
Nonetheless, whereas conducting an analysis of economic potentials is not in the 
scope of this research, we rely on existing reports to give a general feeling (Figure 
2). 

Industrial reports show an increasing drone sales movement. Forbes (2015), 
the prominent economic magazine, reports that over a period of one year, sup-
pliers’ sales have increased from less than 1000 aircraft/month in the beginning 
of the year to almost 9000 aircraft/month towards the its end [20]. Another re-
port shows that, regardless the volume, the sales of three prominent companies 
consistently increased between years 2013 and 2015 [21].  

On the other hand, forecasts show that the EU will have a trading movement 
of unmanned aircraft worth €15 billion per year and create up to 150,000 manu-
facturing jobs by 2050 [9]. In the United States, annual revenues would hit $13.6 
billion along with the creation of 70,000 jobs [7]. It strikes the eyes to observe 
that the EU report’s focus is on manufacturing jobs specifically, which implies  
 

 
 

 
Figure 2. Drone sales reported on different sources (Forbes, 2015; Drone Life, 2015). 
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either that there is more need for manufacturing staff or that the ambition and 
expectations of the UAS industry leaders are too high. In both cases, caution is 
recommended in forecasts because of the importance of decisions based upon 
them. 

3. Is the UAS Industry Converged Yet? 

This section answers the key research question: is the UAS industry converged? 
To provide an answer, a brief overview of the elements necessary for conver-
gence is provided then benchmarked with current insights on the industry status. 
Moreover, the section predicts consequences of the UAS industry convergence 
realising few [consequences] are already taking place. 

3.1. Overview of Convergence Theory 

The definition of industry is clearly dominated by the concept of industry con-
vergence and is essential for defining industrial boundaries [22]. Andrews (1951) 
defines an industry as “any grouping of individual … businesses which is rele-
vant when we study the behaviour of any one such business” (p. 12). He farther 
considers convergence as a main characteristic of an industry when he articu-
lates that all businesses employ similar technical processes and possess similar 
knowledge and experiences which may be extended to merging firms which are 
different on both technical and resource levels [23].  

In line with that, Bain (1968) defines convergence as a group of organizations 
which deliver products and services that are substitutes and which target a 
common cluster of customers [24]. Recent literature prefers to define conver-
gence as a “blurring” of boundaries between industries [25] which leads to the 
redefinition of these boundaries [22] and consequently to the creation of a new 
inter-industry business sector [25]. 

Industrial convergence is concerned with the degree to which industries meet 
or intersect to produce “hybrid” products or services. The process consists of 
several phases of merger including inclination, meeting, developing, moving, and 
fully merging. Thus, it is clear that industrial convergence is a dynamic process 
[26]. This dynamic process, explained in more detail by Weaver (2007), results 
in different outcomes. It may result in the emergence of a novel and fully merged 
industry with definable boundaries. A semi-merged industry is another possibil-
ity, in which both industries overlap whereas one acts as a sub-segment of the 
other. Convergence may also cause the creation of a delitescent state of merger, 
where boundaries are continually changing [22]. 

The first instance of “convergence” applied to industries was by Nathan 
Rosenberg in 1963. In his article “Technological change in the machine tool in-
dustry, 1840-1910”, he referred to technological convergence. He noted that dif-
ferent products such as firearms, sewing machines and bicycles, are produced 
using the same technology and even machinery. Nathan Rosenberg concluded 
that certain products, which may be unrelated by nature or use, are actually very 
closely related from a technological point of view [27]. Thus, different processes 
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normally used by different sectors at different stages of production, can now be 
used to develop different products [or services] [26]. 

3.2. Drivers of Convergence 

Different factors are responsible of directing an industry towards convergence. 
While the literature is rich in describing drivers in various sectors, it is observed 
they are broadly categorised into exogenous and endogenous factors. Exogenous 
factors relate to unpredictable environmental and technological changes, whereas 
endogenous ones are somehow foreseeable and rely on corporate leaders’ deci-
sion-making. 

3.2.1. Exogenous Elements 
Environmental considerations such as economic need and increased or decreased 
competition induce the need for a particular industry to survive and uphold its 
competitiveness [28]. An instance of economic need was evident during the start 
of the economic crisis in 2008, when the EU experienced numerous mergers in 
the finance sector (government-private, private-private) aiming to rescue banks 
at risk of failure [29]. The influence of rivalry is clear in how the telecommuni-
cation industry evolved over the past two decades. When traditional telephony 
systems (i.e. PSTN) were becoming obsolete for both households and organiza-
tions, IP telephony systems emerged for many reasons among which were pro-
ductivity, efficiency [30], cost effectiveness and flexibility [31].  

Technological drivers are the result of either scarcity of certain products [i.e. 
technological need] which motivate an industry to search for alternatives; or the 
readiness of integrative platforms that allow merging different products into a 
new hybrid output. For example, because of petroleum scarcity, there is an in-
clination in the United States to merge green chemistry with biotechnology for 
the sake of synthesizing aromatic products from bio-based chemicals instead of 
materials derived from benzene, toluene or xylene [28]. A prominent model of 
integrative platforms is the Internet [32]. It is notable how several technologies 
appeared after the rise of the Internet and which mostly use it as a platform (e.g. 
blogs, wikis, social networks, instant messaging) [33]. 

3.2.2. Endogenous Elements 
Obviously, industrial convergence is also an outcome of decision-making proc-
ess at the firm level. Managers pursuing new business opportunities often rely on 
innovative ideas which may require the merger with another firm from a differ-
ent industry [22]. For instance, the late Steve Jobs revolutionized the mobile 
phone technology as he merged it with computer technology, thus resulting in 
the introduction of smart phone technology. Examples of smart products he in-
troduced are the iPhone and iPad [34]. The choice of a market strategy is an-
other factor that influences industrial convergence. Corporate leaders willing to 
enter a new market may for example adopt diversification as a strategy [35]. A 
famous instance is the Finnish telecom industry converging IT and telecom in-
dustries [22]. 
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3.3. Evidence of Convergence 

The history of unmanned aircraft can be traced to World War I [1] but its in-
dustrial development is rather neglected in literature. However, the author through 
a review of the economic research on drones and the examination of current in-
dustrial status; could draw conclusions concerning the convergence of the UAS 
industry. 

Existence of economic need: Economic advancement and the creation of more 
jobs are common aspirations for nations. One example of economic need, is the 
EU which aims at a 75% overall employment rate by 2020 [36]. Literature claims 
the UAS industry is able to contribute to these economic objectives [37], through 
promoting entrepreneurship, introducing new businesses [8] and creating job 
opportunities [5]. Moreover, previous reports, as shown above, show potentials 
of profitability and job creation [see Section 2.2]. 

Lack of global industrial rivalry: Section 2.1 provides evidence of low and un-
balanced rivalry. 

Technological Necessity: The emerging number of applications alone is in-
dicative of the technological need for unmanned aircraft. Aside from use in 
military contexts to reduce casualties and deaths of military personnel, an in-
creasing number of applications is apparent from the extant literature. LeMieux 
(2013) non-exclusively describes thirty applications for engineering, agriculture, 
transport and other purposes [15]. Later on, LeMieux (2014) showed that there 
are currently 300 drone applications in a large variety of industries [3].  

UAS as integrative platforms: an unmanned aerial system is by nature an in-
tegrative platform for different technologies. Observing the system as described 
by Barnhart et al. (2011) [38], it is obvious that it requires the merge of different 
industries to build an advanced unmanned aerial system. In addition to the de-
velopment of the aircraft as a mechanical procedure, the complete system con-
tains command and control (relies on computer software), communication (re-
lies on GPS and/or WiFi) and payload (e.g. cameras, sensors) elements.  

Managerial Innovation: It is evident that the design of smarter drones in re-
cent years reflects innovative behaviours of organizations. For instance, organi-
zations in 2015 began to develop drones that autonomously follow the person as 
they move, ski, hike or do whatever activity. Examples are the Lily, Hexo+ and 
Solo smart drones [39] [40] [41]. Most recently, a diversification strategy was 
evident in the creation of supersized drones (aka flying cars) capable of carrying 
passengers. A prominent instance is the Ehang184 equipped with a fail-safe sys-
tem and powered by electricity [42].  

Based on the above, we may conclude then that the unmanned aerial indus-
try is converged and has all the elements of convergence satisfied. Next, re-
mains one objective; that is predicting the consequences of this convergence, 
presented in the following section. 

3.4. Consequences of Convergence 

Any industry which undergoes convergence experiences effects on both industry 
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and firm levels. From an industry perspective, convergence (of the unmanned 
aerial industry) is anticipated to result in market growth represented in elevated 
competition and rivalry [43] observed in an increase in the number of UAV 
manufacturers and traders [17]. Relatedly, strategic alliances are more likely to 
develop further, such as the current partnership between NASA, Google and 13 
other firms to design an unmanned aerial system (UAS) traffic management 
system. Along with 100 businesses and academic institutions, they have signed 
an agreement for the execution of the project [44]. The UAS industry is also ex-
pected to restructure its value chain depending on the manufactured product. 
Different products may require altering or removing manufacturing processes 
(e.g. the case of smart and supersized drones) hence influencing the added-value 
of the unmanned aircraft. In addition, the regulators [of unmanned aircraft] will 
more likely be obliged to implement more relaxed flight rules and restrictions 
[45] as is the current situation in Canada, Australia and most recently the United 
States.  

Industry convergence is a dynamic process as concluded earlier, and dyna-
mism by definition implies the absence of a static state. New and existing UAS 
firms are expected to encounter high uncertainty, resulting in business risks such 
as the decision to invest or choose a business strategy [22]. However, to reduce 
business risks, firms are advised to cooperate in research [25] and to network 
with producers to create value that may outweigh risks [22]. Another consequence 
concerns the firms’ resources. There are threats that technological change asso-
ciated with industry convergence may lead to the destruction of staff competen-
cies. In such case, organizations are recommended to implement relevant human 
resources strategies, raising flexibility through deploying staff skills in ways ap-
propriate to the altered situation [22]. 

4. Conclusion 

This paper has discussed and examined the convergence of the UAS industry 
based on literature on strategic management and theory of convergence. Con-
clusions show that the UAS industry is converged on different economic, tech-
nological, and managerial levels. The convergence of unmanned aircraft indus-
try is expected to have consequences on both macro and micro economics levels, 
from increased rivalry and establishment of alliances to elevated business risks 
and threats concerning labour. 

5. Research Limitations and Future Research Directions 

Like is the case for most industry convergence research, this research lacks em-
pirical analysis. It is important that future research works on empirical evidence 
as it is essential for validating research conclusions and providing more reliable 
results. This research also, meant to be brief, has not broadly discussed the con-
vergence theory found essential in laying the grounds for future research. A 
broad discussion may provide deeper insights on understanding the research 
topic and interpreting results. Finally, the conclusions presented herewith are 
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limited to the influence of industrial and technical factors. In the future, the in-
clusion of socio-political factors may enrich research and provide a different 
perspective of the UAS industry convergence. 
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