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Abstract 

The aim of this study is to explore, understand and elucidate the factors that influence the 

adoption of drones for safety purposes on outdoor construction sites, as well as to determine 

how these factors influence adoption. This contributes to the role of modern technologies in 

the construction industry as well as fill a gap in existing literature of drone adoption for safety 

purposes. In order to investigate this, eleven semi-structured interviews were conducted with 

people representing eight different companies of varying size, all active in the construction 

industry. The results indicate that the major factors influencing adoption are: 1) Awareness, 2) 

Organization, 3) Workers, 4) Feasibility and 5) External environment. All these factors could 

influence the adoption both positively and negatively. How the factors influence the adoption 

has been modelled in the proposed framework Drone Adoption Model (DAM). The adoption 

process starts with Interest being spread throughout the firm. Once an interest is established, a 

Feasibility assessment is conducted. Depending on the result from the feasibility assessment, 

the technology is Pilot tested, which then lays the foundation for the Diffusion. The different 

factors influence adoption in different phases. Awareness primarily influence adoption in the 

Interest phase, whereas the factors Feasibility and Organization influence adoption mainly in 

the Feasibility assessment. Lastly, the two factors external environment and workers 

influence the adoption throughout the whole process. 

Keywords 

Construction safety, drone adoption, technology adoption frameworks, construction site 

safety, construction technology adoption models 
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Sammanfattning 

Syftet med denna studie är att undersöka faktorer som påverkar adoptionen av drönare för 

säkerhetsskäl på byggarbetsplatser, och att fastställa hur dessa faktorer påverkar adopteringen. 

Detta bidrar till att teknologiskt modernisera byggbranschen samt fylla en lucka i befintlig 

litteratur om adoptionen av drönare för säkerhetsskäl. För att undersöka detta genomfördes elva 

semistrukturerade intervjuer med personer som representerade åtta olika företag av varierande 

storlek, alla aktiva i byggindustrin. Resultaten indikerar att de primära faktorer som påverkar 

adopteringen är 1) Kännedom, 2) Organisation, 3) Arbetarna, 4) Genomförbarhet och 5) Extern 

miljö. Alla dessa faktorer kan påverka adoptionen såväl positivt som negativt. Hur dessa 

faktorer påverkar adoptionen av drönare har också modellerats i det framtagna ramverket Drone 

Adoption Model (DAM). Adoptionsprocessen inleds med att Intresset sprids inom företaget. 

När intresset är etablerat görs en Genomförbarhetsbedömning. Beroende på resultatet från 

genomförbarhetsbedömning pilottestas tekniken, vilket sedan lägger grunden för Diffusionen. 

De olika faktorerna påverkar adoptionen i olika faser. Kännedom påverkar primärt adoptionen 

i Intressefasen. Faktorerna genomförbarhet och organisation påverkar adoptionen primärt i 

genomförbarhetsbedömningen. Slutligen påverkar faktorerna Arbetarna och Extern miljö 

genom hela processen. 

 

Nyckelord 

Byggsäkerhet, drönar adaptering, teknologiska adapteringsramverk, byggarbetsplatssäkerhet, 

bygg specifika teknologiska adapteringsramverk 
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1. Introduction 

 

In this section an introduction of the thesis is presented and the research as well as the purpose 

are detailed. Subsequently, sustainability aspects and delimitations are brought forward. At the 

end of this section, an outline of the thesis is presented, in which all sections of the thesis are 

summarized. 

1.1 Problem background 

 

Drones originally had military applications, but it did not take long until commercial application 

areas were thought of. When looking at adoption rates for commercial usage of drones, it is 

evident that the construction segment has the largest adoption rate, which is 35% of United 

States domiciled companies with more than USD 50 million in revenues (Dukowitz, 2018). 

Even though the application of drones within the construction industry is relatively nascent, 

many studies that investigate the benefits of implementing drones at construction sites have 

been conducted. Bogue (2018) states that the usage of drones can reduce the reliance on 

workforce and minimize hazards to workers, speed up processes, reduce waste, shorten 

construction timescales and reduce costs. Similar studies but with different tweaks have been 

conducted by Li and Liu (2018), Gheisari and Esmaeili (2016) and Tatum and Liu (2017). 

 

The construction industry is considered to be one of the most dangerous industries. The nature 

of the day-to-day work puts employees’ health and wellbeing at risk. The most common reasons 

for accidents in Sweden in 2017 were falls and trips, lost control of hand tools, physical 

overload and collision with flying objects, each reason corresponding to 24%, 19%, 16%, and 

11% of all accidents respectively (Samuelson, 2017). According to Arbetsmiljöverket, there 

were 3734 work-related accidents in the construction industry in 2017 in Sweden, which 

suggests that the industry is the third most dangerous sector, trailing only the healthcare and 

manufacturing industry. When considering lethal work-related accidents in Sweden, the 

construction industry recorded twelve deaths in 2018 as per Arbetsmiljöverket statistics, 

corresponding to 24% of all fatal work-related accidents in Sweden, making it the second 

deadliest industry in Sweden. 

 

Given that the construction industry is one of the most dangerous industries, safety is a common 

concern within the industry. Furthermore, given the identified benefits of drones within the 

construction industry (e.g. Dukowitz 2018), adoption of drones should be of key interest to the 
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various stakeholders. To our knowledge, no studies that try to explain the drivers influencing 

the adoption of drones for safety purposes on outdoor construction sites exist. In addition, no 

framework that describes the adoption of drones for safety purposes on outdoor construction 

sites has been developed. The aim of this study is thus to expand the knowledge regarding the 

major factors that influence the adoption of drones in the construction industry, as well as to 

identify how they influence the adoption of drones in the construction industry. 

 

The construction industry is one of the largest industries in Sweden. The industry had an 

approximate turnover of SEK 640 billion in 2016, and has displayed growth driven by low 

interest rates (Sveriges Byggindustrier, 2017). The industry grew by approximately 8% between 

2015 and 2016. Going forward, the growth is expected to reduce as extensive credit restrictions 

like amortization requirements have been introduced (Sveriges Byggindustrier, 2018).  

 

Despite the size and maturity of the construction industry, there is a clear gap in technology 

adoption between the construction industry and other traditional industries (Barbosa, Woetzel, 

Mischke, Ribeirinho, Sridhar, Parsons, Bertram & Brown, 2017). Retail stores, for instance, 

have transformed greatly where mom-and-pop stores have been replaced by large-scale modern 

retailers with global supply chains, digitized distribution systems and customer intelligence 

analytics. The manufacturing industry has been greatly affected by lean principles and various 

autonomous robotics. In stark contrast to this, the construction industry has evolved in a slow 

pace, and is the least digitized sector in Europe according to MGI’s digitization index (Barbosa 

et al., 2017). 

 

The construction industry is now ripe for disruption where large projects typically take 20% 

longer to finalise than planned and are up to 80% over budget when considering construction 

companies on a global basis (Agarwal, Chandrasekaran & Sridhar, 2016). The R&D spend is 

below 1% in the construction industry, which can be compared to 3.5% and 4.5% in the 

automotive and aerospace industry respectively (Agarwal et al., 2016). Indicators show that 

conventional construction methodology has reached its limits (Bock, 2015). An overlay of S-

curves can describe the relationship between the stagnation of conventional construction and 

the growth of new strategies and technologies of construction automation (Bock, 2015).  

 

By adopting new and innovative technology, the construction industry can reinvent itself and 

become safer and more productive. Technologies such as drones, building information 
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modelling (BIM), robotics, wearable technology, virtual and augmented reality to name a few 

examples are now finding their way into the construction industry and have great advantages 

compared to traditional methods, yet the industry adoption is still lagging (Barbosa et al., 2017). 

Many of the technologies have multiple advantages, drones, for instance, can be used for 

various safety measures by working near boomed vehicles, unprotected edges and the blind 

spot of heavy equipment (Gheisari & Esmaeili, 2016) as well as bring economic value by 

significantly reducing the time needed for aerial mapping (Babel, 2015).  

 

Some technologies are interdependent, meaning that the full potential can only be realised if 

they are used in conjunction with other technologies. Drones and BIM have such a relationship. 

Drones can be flown over construction sites to record information, this information can be 

analysed, and eventual updates, delays or other effects can be used to update BIM which in turn 

effectively can communicate the updates to all relevant parties (Li & Liu, 2018). 

1.2 Problem formulation 

 

Although the construction industry is highly scrutinised and industry standards as well as 

governmental regulations are strict to prevent injuries, fatal accidents still occur. Many 

initiatives have been recorded in recent years with the purpose to reduce hazardous accidents. 

For instance, the Swedish government introduced a concept called “Nollvision” which is set 

out to reduce fatal work-related accidents to zero, and Sveriges Byggindustrier invested SEK 

50 million to address safety issues in the construction industry (Månsson, 2015). 

 

Technology is constantly evolving and being adopted into various industries to improve safety. 

However, this has not been the case for the construction industry to the same extent, where 

technology adoption is low (Barbosa et al., 2017). Drones are a promising innovation that 

significantly can improve safety and is a relatively cheap investment for construction 

companies. Accordingly, there have been many studies conducted that focus on the various 

benefits of drone usage in the construction industry, one of them being safety. Bogue (2018), 

for instance, states that the use of drones can reduce the reliance on workforce and minimise 

hazards to workers, speed up processes, reduce waste, shorten construction timescales and 

reduce costs. There are undeniably many benefits associated with adopting drone technology 

for safety purposes.  
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Many theoretical frameworks can be used to describe how technology is adopted in different 

firms. For instance, frameworks like the technology acceptance model (TAM) developed by 

Davis et al. (1989) and Unified theory of acceptance and use of technology (UTAUT) 

developed by Venkatesh et al. (2003) were originally developed to describe users acceptance 

for computers, but can be applied to describe adoption in other situations to some extent. The 

framework provided by Gao et al. (2013) is relevant as it focuses on technology adoption in the 

construction industry and is based on the frameworks above as well as other technology 

diffusion models. The C-STAF framework by Nnaji et al. (2018) is also relevant as it aims to 

explore the factors influencing safety technology adoption. 

 

However, we did not find studies that focus on the major factors influencing the adoption of 

drones for safety purposes in outdoor construction sites. Identifying these factors and how they 

influence the adoption of drones for safety purposes in the construction industry will be of 

benefit for many stakeholders. Construction companies can potentially improve safety as well 

as economic outlook by investing in drones. Simultaneously, technology companies that 

manufacture drones will have more understanding of the factors influencing the construction 

companies when they are adopting drones as a new technology. Insights might be used to drive 

future R&D requirements for the companies manufacturing drones. 

1.3 Purpose and research question 

 

The purpose of this thesis is to examine the major factors influencing the adoption of drones as 

a safety measure at outdoor construction sites. This is of interest as it would fill a gap in the 

existing literature, in combination with it being a topic of interest for us. Furthermore, the reason 

this topic is important to research is because it contributes to the role of modern technologies 

in the construction industry which is technologically lagging. It is also important as it regards 

safety. In a broader context, the thesis will contribute with a new perspective on the current 

technology adoption theory. 

 

There are many different general theoretical frameworks that aim to describe the adoption of 

technology, which also can be applied to understand the adoption of drones. However, we aim 

to explain specifically how factors influence the adoption of drones at construction sites for 

safety purposes. By doing so, the reader will be able to get a better understanding of the drone 

adoption process and thus be able to make more informed decisions. In particular, the research 

questions that we aim to answer in this thesis are formulated as follows: 
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1. What are the major factors influencing the adoption of drones as a safety measure on 

outdoor construction sites? 

2. How do the factors influence the adoption of drones as a safety measure on outdoor 

construction sites? 

1.4 Delimitations 

 

This study will only focus on how drones can improve safety on construction sites, thus 

excluding other technology that also might improve safety at construction sites. The usage of 

drones in construction sites also yields many other benefits than just safety. However, this thesis 

will only focus on the application area safety.  

 

This thesis also is limited in terms of geography, where we only focus on the Swedish market.  

The reason this study is limited to the Swedish market is due to the proximity and practicality 

for us to conduct the study. However, as many of the bigger construction companies are have a 

wider Nordic focus and because of the many similarities between the Nordic countries, the 

findings of this thesis might to some extent be applicable in other Nordic countries. 

 

Lastly, this thesis will focus on outdoor construction sites, as that is where drones can be used 

and have the largest potential to improve safety. 

1.5 Sustainability 

 

While this study has focused on safety rather than sustainability, it is still an important 

consideration within the construction industry. Below we investigate how our thesis relates to 

sustainability with regards to economical-, environmental- and social factors.  

 

The total climate impact of construction processes in Sweden is around ten million tonnes of 

carbon dioxide equivalents per year, where approximately 40% is generated from housing 

projects and around 60% is generated from civil engineering and public works the year 2012 

(Nordling, Koebe, Lindberg & Isaksson, 2014). To put the amount in perspective, it represents 

the same amount as the emissions from all the cars in Sweden and more than the emissions 

generated by all the lorries and busses (Nordling et al., 2014). 
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Of course, not all these emissions can be reduced by investing in drones; much of the emissions 

are generated from processes that drones would probably not have an impact on. However, 

investing in drones is a double-edged sword, which would generate direct and indirect 

reductions of emissions. The direct benefit for the environment is that mapping of large 

construction sites can become much more effective and done at a faster pace through the usage 

of drones as opposed to circle around the whole construction area by other vehicles that have a 

larger environmental impact like helicopters for instance (Bogue, 2018). The indirect benefit is 

that construction companies might realise that new technology can improve traditional methods 

and generate economic, environmental and safety advantages. Thus, the adoption in drones for 

safety purposes might drive adoption of other technologies to reform various construction 

processes.  

 

The usage of drones will not only yield safety benefits but also economical. If safety is 

improved it will result in less accidents, which in turn would result in workers being safer at 

work. This will drive efficiency and thus also render economic benefits. Additionally, the usage 

of drones can replace some work that historically has been needed to be conducted by humans, 

thus creating cost reductions.  

 

As mentioned before drones can be used for aerial mapping of construction sites. By switching 

to drones, the mapping can be done much more efficiently. For instance, the lead time of a 

traditional aerial survey of a 400 000 square meter site by helicopter is about twelve weeks, 

which includes a four-week booking lead time, data gathering and data processing (Bogue, 

2018). For a staffed survey team, the lead-time for the same task is about seven weeks, of which 

the data gathering takes four. A commercial drone service can gather the necessary data in about 

nine minutes and provides the whole service in six hours (Bogue, 2018). Thus, switching to 

drones will have economic benefits that can be reinvested in safety and environmental 

initiatives.  

1.6 Outline 
 
In chapter two, we will take a helicopter perspective on the construction industry and write 

about the relevant stakeholders when it comes to drone adoption. In chapter three, we will 

research drones more in-depth, how the technology relates to the construction industry and 

lastly discuss frameworks that describe technology adoption. In chapter four we will discuss 

our method of choice, pros and cons with the selected method, research process and list the 
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questions we asked our interviewees. After that in Chapter five we will discuss the findings 

from the interviews we conducted. In chapter six, we will analyse our findings in relation to the 

research questions. Lastly in chapter seven, we will conclude our findings and summarize our 

insights. 

  



 19 

2. Construction landscape 

 

The construction industry is characterised by being highly complex with many different 

stakeholders that interact with each other daily. The value chain depicted below demonstrates 

the construction landscape and relevant actors in each step.  

 

 

Figure 1 - High-level overview of the construction landscape (De Groote & Lefever, 2016) 

 

The most relevant players in the context of this thesis are the construction companies, drone 

companies who aid the construction companies with new technologies and the Swedish 

government who monitor the whole industry and set up regulations.  

2.1 Construction companies 

 

The construction companies are the nucleus in the construction industry. Some large players 

are active in the whole value chain with a wide offering while some are smaller niche players 

that are a focused on one specialised solution.  

 

There are over 100 000 registered construction companies within the industry, which represents 

8% of all registered companies in Sweden 2016 (Sveriges Byggindustrier, 2016). 

Approximately 26% of those companies are construction contractors, 20% are building 

installation companies, e.g. electrical and plumbing companies, 30% are finishing detail 

companies, e.g. carpenters and painter, 14% are demolition and land work companies and 10% 

are specialised construction companies (Sveriges Byggindustrier, 2016). 
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The industry is characterised by many small and local players and a few national bigger players. 

Approximately 95% of all registered companies in the industry have nine or fewer employees, 

and over 7 000 new companies were created in 2016, while 1 000 went bankrupt (Sveriges 

Byggindustrier, 2016).  

 

Large and small construction companies might operate in the same industry and do similar 

things. However, the size difference results in structural differences, organisational differences 

and varying appetite to invest in different solutions and new technology. According to Sexton, 

Barrett and Aouad (2011), smaller construction companies tend to adopt technologies that can 

contribute to the business quickly and tangibly as well as fit into existing organisational 

capabilities in a greater extent. Complex technologies require big investments and are 

associated with big risk and are thus not being implemented by the smaller construction 

companies regularly. On the contrary, larger companies who are used to operate in more 

complex networks are willing to invest in technologies that support more long-term growth 

(Sexton, Barrett & Aouad, 2011). This means that the incumbent technology providers need to 

actively manage the different motivations of small and large construction companies investing 

capabilities. 

 

Construction companies based on size are presented in the picture below. 

 

Figure 2 - Example of active construction companies of different size in Sweden (own work) 
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2.2 Drone companies 

 

The companies manufacturing drones are not traditional players within the construction 

industry. As technology has progressed and more and more industries are becoming digitised, 

drone manufacturers have found their way into the construction industry as well. Compared to 

some traditional construction companies who have been active for a very long time, most drone 

manufacturers are young and innovative companies.  

 

Regulations for the usage of drones in the construction industry have loosened. It has resulted 

in more possibilities for drones in areas like data collection, structural inspections and more 

(Wood, 2017). It has, in turn, lead to the fact that many new and established companies 

manufacturing drones focus on the construction industry. The offering ranges from software, 

hardware, analytics to drone-as-a-service solutions (Wood, 2017). 

 

Therefore, reflecting the undoubted potential of drone technology in the construction industry, 

several alliances have recently been forged. In 2017, the venture arm of Caterpillar, a 

manufacturer of construction and mining equipment, invested in Airware (Bogue, 2018). The 

same year, the heavy equipment maker John Deere announced a strategic alliance with drone 

technology start-up Kespry (Bogue, 2018).  

 

2.3 Government 

 

The Swedish government is also a major stakeholder in the construction industry which monitor 

the sector and set up various regulations to protect workers, environment and make sure houses 

are built in sustainable ways to name a few examples.  

 

As the government decide on regulations, they can influence the construction industry and drive 

innovation. For instance, by setting up emission and safety goals, construction companies might 

need to reform traditional methods and improve them with new technologies to ensure they 

meet the standards of the new regulations.  

 

The government 2015 announced a new reform called “Nollvisionen” which aims to reduce 

fatal work-related accidents (Månsson, 2015). Initiatives like these put pressure on construction 

companies and forces them to improve safety; often, this can effectively be done by investing 
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new technologies like drones. Thus, the Swedish government is a big stakeholder that can 

influence the adoption of technologies.  
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3. Literature review 

 

In this section, we will provide an overview of the drone technology and various technology 

adoption frameworks. We will research different types of drones prevalent on the market, how 

they are used and how they can be implemented to increase safety. Different application areas 

are also considered, one of them being in the construction industry, in order to provide context 

for this study. Furthermore, we have chosen to analyse general technology adoption 

frameworks and construction specific ones as well. 

3.1 Drones 

 

An unmanned aerial vehicle (UAV) or drone as it more commonly is referred to as is a vehicle 

that can fly and be controlled using a remote device that makes the pilot redundant. A drone is 

typically made of light composite materials to reduce weight, increase manoeuvrability, 

effectively absorb vibrations, reduce noise and enable high altitude flying (Corrigan, 2019). 

Drones are equipped with a different state of the art technology such as infrared cameras, GPS 

and laser, to name a few examples (Corrigan, 2019).  

 

Like the internet and GPS, drones have evolved beyond their military origin and are becoming 

powerful tools in the business world. Many different application areas have been identified 

where drones have a significant impact on how everyday business is conducted and is expected 

to yield big safety, economic and sustainability benefits. The drone market for construction 

usage is currently valued at approximately $11 billion, which makes it the biggest segment of 

all business related application areas (Goldman Sachs, 2014). Within the construction industry 

in North America it is estimated that 18% of small and medium-sized companies are currently 

using drones with another 8% planning to implement it by 2020, indicating a significant 

increase (Budiac, 2018).  

 

Drones are primarily battery driven, which is good for the environment, as it does not release 

carbon dioxide into the atmosphere directly by the usage. As mentioned before, a key feature 

of the drone is its weight, which means that batteries must become smaller and lighter. With 

regards to power density, lithium-polymer and lithium-ion batteries have become very small 

and affordable, driven by the mobile phone industry (Drone Industry Insights, 2017). It has 

resulted in wide adoption and it is estimated that the majority, approximately 96%, of 

commercial unmanned aerial vehicles use batteries as a power source (Drone Industry Insights, 
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2017). However, when considering the full life cycle of manufacturing these batteries, there is 

another side to the story. These batteries comprise of materials that have high environmental 

and energy impacts. In addition, materials such as lithium are scarce natural resources 

(McManus, 2012).  

3.1.1 Types of drones  
 

There are various types of drones currently being used in the market. These can be divided into 

four categories: multi-rotor drones, fixed-wing drones, fixed-wing hybrid and single rotor 

helicopter. 

 

General characteristics 

Drones are designed in various sizes and varieties depending on their use. They can be as small 

as an insect and fit in the palm of a hand to military drones that are as large as small aircrafts. 

These drones differ greatly in terms of performance, but in general, a drone can fly up to 60 

minutes, reach a speed of 65 km/h and can be controlled from a few kilometres away (Flynt, 

2017). However, many drones have different characteristics and performance in terms of 

controlling range, flying time, weight and speed. As mentioned before, the characteristics of 

the drone are primarily dependent on their function. 

 

Multi-rotor drones 

Multi-rotor drones are the most common type of drone as they are easy to manufacture and the 

cheapest option available on the market. The multi-rotor drone can be used for the most 

common applications such as aerial photography, aerial video surveillance and so on. However, 

the multi-rotor drone has some downsides such as limited flying time, endurance and speed, 

which does not make them suitable for large-scale projects (Circuits today, 2017). Below is a 

visual example of a multi-rotor drone.  
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Figure 3 - Example of a multi-rotor drone (DroneFreeApps, 2017) 

Fixed wing drones 

Fixed wing drones are different in design and how they function. Unlike the multi-rotor drone 

the fixed wing version has wings like normal aeroplanes and does not utilise energy to stay 

afloat in the air, however, they cannot hoover in the air like multi-rotor drones can (Circuits 

today, 2017). This makes fixed wing drones ideal for long distance operations, but they cannot 

be used for aerial photography since it requires the drone to be kept still in mid-air for some 

time. The other downsides of fixed wing drones are higher costs and required training. Below 

is a visual example of a fixed wing drone.  

 

 

Figure 4 - Example of a fixed wing drone (UAV Systems International, 2019) 

  



 26 

Fixed wing hybrid  

Fixed wing hybrids are as the name suggests a hybrid of multi-rotor drones and fixed wing 

drones. These drones combine the benefits of the two models, which result in higher flying time 

and the ability to hover (Circuits today, 2017). Below is a visual example of a fixed wing hybrid 

drone. 

 

Figure 5 - Example of a fixed wing hybrid drone (Alltech, 2019) 

  

Single rotor helicopter  

Single rotor drones are similar in design and structure to actual helicopters. Unlike multi-rotor 

drones, a single rotor model only has one big rotor and a small one on the tail of the drone used 

to control the vehicle. This model is more efficient than the multi-rotor one and has higher 

flying time (Circuits today, 2017). Below is a visual example of a single rotor helicopter drone. 

  

 

Figure 6 - Example of a single rotor helicopter drone (Prodrone, 2017) 
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3.1.2 Application areas in other industries 

 

Drones can bring value in lots of different industries and have many application areas. In many 

situations, drones can replace traditional methods and streamline processes, thus yielding 

economical, safety and environmental improvements. Often the implementation of drones can 

yield benefits in all areas. Out of all the commercial application areas, drones have come the 

furthest in the construction industry and are forecasted to continue growing in the future 

primarily driven by increased adoption rates (Goldman Sachs, 2014).  

 

General safety benefits  

Drones can save lives by, for instance, reaching out to drowning people in beaches in a much 

faster way than a lifeguard would without endangering the lifeguard (Futurism, 2019). In 

natural disasters like hurricanes, the drones can fly into the storm and collect vital data again 

without endangering human lives (Futurism, 2019). Drones have also been adopted by the 

police and can assist them with surveillance services that improves safety (futurism, 2019). 

Drones can reach people who have hurt themselves in places that are hard to reach and bring 

them the necessities to increase survival chances, like someone breaking a leg at a mountain for 

instance (Brown, 2016). 

 

General environmental benefits 

Drones can help protect the wildlife by identifying threats to animals, deforestation, illegal 

hunting and can even track endangered species (Fututrism, 2019). When using drones for aerial 

mapping, it is good for the environment since it does not leave a mark on nature like other more 

traditional methods would (Brown, 2016). However, it should be noted that the drone must be 

handled with caution and not used to fly close to birds which may cause irritation, crashes or 

attacks. Drones are also used for package delivery; this is good for the environment as it reduces 

the need for driving around the packages for delivery, which releases emissions to the 

atmosphere (Brown, 2016).  

 

General economic benefits 

Infrastructure maintenance under bridges or on the top of skyscrapers for instance often require 

a team of people and a crane to do the investigations which is costly and risky. However, with 

drones, this can be done in a much cheaper way (Brown, 2016). There are several ways the 

agricultural industry can benefit from the usage of drones; for instance, they can be used to 
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monitor and collect data on the health of crops and act accordingly (Brown, 2016). Drones can 

also be used for various aerial mapping and photography for hard to reach areas, which is 

applicable in various industries (futurism, 2019). 

 

3.1.3 Drones in construction 

 

The use of drone technology in the construction industry can reduce fatal accidents, improve 

the environment and yield economic benefits. Bogue (2018) states that the use of drones can 

reduce the reliance on workforce and minimise hazards to workers, speed up processes, reduce 

waste, shorten construction timescales and reduce costs for construction companies.  

 

According to a research conducted by Tatum and Liu (2017) on the US construction market the 

current drone uses within the construction industry fit into four categories: photography/ 

videography, surveying, inspections and safety/ security monitoring. Simultaneously the use of 

drones allows companies to avoid safety risks for their workers and make more informed 

decisions (Tatum & Liu, 2017). Although the majority of companies in the survey saw no risks 

with the implementation of drones the top four identified risks according to Tatum and Liu 

(2017) were: risk of crashing the drone, risk of causing personal injuries to employees or 

civilians, risk of privacy concerns and risk of causing property damage. Tatum and Liu (2017) 

also investigated future uses of drones in the construction industry and concluded that: 

automated employee check in/check out, automated safety checks and material delivery were 

some of the potential future uses for drones according to their survey. For instance, drones can 

be used to aid the work of the safety officer by flying around the construction site and monitor 

the work conditions. The drones can cover a larger area than the safety officer in a more time 

efficient way (Tatum & Liu, 2017). Another example is that drones also can be equipped with 

security alarm systems which will improve the safety (Tatum & Liu, 2017). 

3.1.4 Safety benefits of drone usage in the construction industry  
 

Drones can provide several advantages for safety managers on construction sites: they can move 

faster than humans, reach inaccessible areas of job sites, be equipped with video cameras, 

wireless sensors, radar and communication hardware to transfer real-time data (Gheisari & 

Esmaeili, 2016).  
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According to Gheisari and Esmaeili (2016), the primary benefits of adopting drones for safety 

measures in construction sites are working next to boomed vehicles/cranes, working near 

unprotected edges/openings and working in the blind spot of heavy equipment. The drones used 

for safety monitoring can become even better by improving the following technical features: 

real-time video communication, high precision outdoor communication and sensors for 

avoiding collisions (Gheisari & Esmaeili, 2016).  

 

Drones can significantly improve the safety inspection on construction sites with better 

visualisation (de Melo, Costa, Álvares & Irizarry, 2016). In their study, they looked into the 

applicability of drones for the improvement of construction site safety and found that visual 

assets (photographs and video recordings) collected using drones on construction sites could be 

used to improve the safety when carrying out inspections on work sites. By using drones, 

detailed information concerning the state of compliance with safety standards as set out in 

safety regulation was obtained (de Melo et al., 2017). 

3.1.5 Challenges of Implementing Drones 

 

Howard, Murashov and Branche (2017) looks into the various ways in which drones themselves 

can create hazardous situations. The implementation of drone technology has been facing some 

limitations. For instance, drones have the potential to create hazards in construction sites that 

need evaluation as well as management to ensure the safety of workers during their operation 

according to the paper. Moreover, drones flying in close range to a worker in a construction site 

can increase the risks of fatalities and injuries. The crashes can incur as a result of an error 

committed by the operator of the drone, faultiness of the machine and unstable conditions which 

can cause an accident to people within the vicinity (Howard, Murashov & Branche 2017).   

 

Furthermore, integrity issues might arise from the implementation of drones as construction site 

workers might feel like their privacy is being intruded. According to Luppicini and So (2016), 

although the usage of drones can improve lifestyle and improve efficiency in many ways, there 

is still a need to invest resources to investigate the ethical consequences of the commercial 

usage of drones. 

3.2 Technology adoption frameworks 
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With our current understanding of the players involved in the decision of adopting the 

technology, we can look at different frameworks that aim to understand the adoption. There are 

many technology adoption frameworks theorised by a multitude of researchers. In the following 

paragraphs, we aim to focus on a few theoretical frameworks to understand the adoption of 

drones. It is important to base this study upon well-chosen frameworks since past studies 

indicate that there is a resistance towards novel safety technology by a part of the relevant 

stakeholders (Nnaji, Gambatese & Esenou, 2018).  

 

 

Figure 7 - An overview of adoptions models (Taherdoost, 2018) 
 

3.2.1 Technology acceptance model framework (TAM) 

 

According to the Technology acceptance model framework (TAM), the vital factors when it 

comes to adoptions are Perceived usefulness (U) and Perceived Ease of Use (E) of the new 

technology. 

 

 

Figure 8 - TAM framework (Davis, Bagozzi & Warshaw, 1989) 
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The framework describes a few factors that explain individuals or companies’ approach to new 

technology (Davis, Bagozzi & Warshaw, 1989). This framework is interesting because it puts 

a weight on how the organization is structured. For example, the person who is responsible for, 

and whose performance is judged upon, safety will see great usefulness (U) in drone technology 

and perhaps also great Ease of use (E) since he or she is not the same person who will implement 

the technology. On the other hand, the IT-staff might see lower Ease of use (E) since they would 

be implementing it in the IT-environment, while not having Perceived usefulness (U) as they 

are not judged on a metric of safety. Lastly, a person who is concerned about the profits of the 

project may have a hard time finding perceived usefulness (U) and would oppose the 

technology even though the Ease of Use (E) factor, for instance, is high. 

 

However, this framework only considers usefulness in the form of performance. It does not take 

into account factors such as political and social imperatives. Also in line with the reasoning 

above, this framework does not take into account variations of organizational structures. 

3.2.2 The Unified theory of acceptance and use of technology 

 

The Unified theory of acceptance and use of technology (UTAUT) aims to factor in as many 

features as possible. The factors that are examined with this framework are 1) expected 

performance, 2) expected effort, 3) social influence, and 4) facilitating conditions (Venkatesh, 

Morris, Davis & Davis 2003). 

 

UTAUT is similar to TAM on the first and second factors mentioned above, however, it 

includes two new factors 3) and 4). The social influence factor could play its part in different 

ways once enough people believes in the technology. For example, if the workers have a strong 

belief that drones will increase safety and thus decrease the risk of them getting injured, it could 

be socially unacceptable or offensive to disregard drones to prioritise short-term profits. Other 

forms of social influence can be marketing. As the company proclaims to be caring for their 

workers and promote safety. 

 

Lastly, the framework considers facilitating conditions. It could be the current technological 

environment that the company has adopted or whether drones are easily integratable or not. For 

smaller companies, this factor would be a helping one if there are good and reputable drone 

companies that take care of this as a service without any additional effort of integration. 
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3.3 Construction industry specific technology adoption frameworks 

 

This section discusses theoretical concepts for technology adoption, specifically within the 

construction industry. The aim is to understand the technology adoption process better by 

understanding the decision-making process and critical factors of importance in the 

construction industry. With greater understanding and better frameworks, we will be able to 

deduce more intricate conclusions. The frameworks discussed include: A framework provided 

by Gao et al. (2013), construction safety technology adoption framework (C-STAF), 

construction technology adoption model (CTAM), CTAM decision path and lastly the 

construction technology adoption process cube (CTAP). 

3.3.1 Framework for Innovation Diffusion in Construction Industry by Gao et al. 2013 

 

In a study from 2013, Gao et al. investigates innovation diffusion with a multitude of 

frameworks and suggest a concept model for the construction industry based on the following 

parameters: 1) Compatibility, 2) Performance Justification, 3) Perceived Risk, 4) 

Organizational Variety and 5) External Influence. With data from interviews, this model may 

be a powerful tool to understand the technology adoption of drones in the construction industry. 

The model is similar to the frameworks above but has nuances that lend themselves to the 

construction industry, for example one of the factors under “External influence” is “Building 

codes”. Below is a visual representation of the framework developed by Gao et al. (2013).  

 

Figure 9 – Framework for Innovation Diffusion in Construction (Gao et al., 2013) 
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3.3.2 Construction Safety Technology Adoption Framework (C-STAF) 
 

Perhaps a highly relevant framework is one suggested by Nnaji et al. in a study conducted in 

2018. The C-STAF is an improvement of other technology adoption models. However, C-STAF 

addresses explicitly the adoption of technology that improves the safety of workers in the 

construction set up. The theory identifies crucial functions and output that are predominant to 

safety technologies (Nnaji et al., 2018). The model assesses technology in two levels, business 

level feasibility valuation and innovation assessment. The model suggests that at business level 

feasibility valuation, top-level management must evaluate if the technology is useful for the 

organisation before proceeding to the innovation assessment. The stage only has two decision 

criteria: accept and subject it to assessment or reject. The acceptance of technology then leads 

to in-depth evaluation based on construction workers expectation (End-user functionality). For 

instance, safety technology must solve the underlying problem, be easy to use and reliable. The 

innovation assessment sought evaluation based on three variables. First, a business case where 

the company evaluates basic requirements such as the financial capability to procure and 

implement the system. Secondly, the end-user insight that solely depends on users input on how 

best the technology can suit their needs. Lastly, an evaluation study needs to be conducted. 

 

Figure 10 - Construction Safety Technology Adoption framework (Nnaji et al., 2018) 
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The evaluation stage entails the determination of technological attributes. The attribute includes 

technology usefulness, reliability and ease of use and type of training required (Nnaji et al., 

2018). The absolute determination of feedback from each segment is then used to answer if 

safety technology meets an organisational need or not. If it does, the technology is adopted and 

subjected to continuous assessment to determine whether to continue using or terminate. 

3.3.3 Construction Technology Adoption Model (CTAM) 

 

The CTAM framework elaborates three stages that new technology undergoes during its 

adoption from the construction company’s perspective. The model includes three phases: first, 

the solution stage comes in play as a result of a problem or needs in the organisation. Secondly, 

the decision stage which involves procuring technology. Lastly, the implementation phase, 

where the company put it in use to solve an existing problem (Sepasgozar & Bernold, 2013). 

 

 

Figure 11 - Construction technology adoption model (Sepasgozar & Bernold, 2013) 

 
On the vendor’s point of view, concepts explored by CTAM include diffusion, proven 

technology and services that act as adoption drive. CTAM emphasises more problem 

identification, information gathering and crafting of solution (Sepasgozar & Bernold, 2013). 

The adopters and vendors work closely in coming up with new as well as improving existing 

technology. For instance, after a company has gathered information and evaluated it, the vendor 

comes in with a solution and demonstrates actively or provides a trial version of the technology. 

The company then has the option to reject, adopt or carry out extensive research depending on 

results achieved by trial version or outcomes from vendor test analysis. The agile approach 
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allows companies to adopt technology in phases that cannot adversely affect daily operations 

(Mitra, 2008). CTAM analyses factors affecting adoption in the following criteria: 

 

Figure 12 - Factors affecting adoption (Sepasgozar & Bernold, 2013) 

 
The construction company has five categories that influence adoption and includes 

organisational, individual and vendor attributes. Also, the project and technology attributes 

have a direct influence in eliciting intention of use and then adoption decision. 

 3.3.3.1 CTAM Consumer Decision Path 
 
The CTAM decision path shows the importance of available information to the public domain 

regarding technology. Illustrated in the picture below we see that it all starts at construction 

technology trade shows, where vendors pitch their technologies to the construction companies. 

The information about new technologies and its new opportunities has a critical role in 

influencing construction technology adopters in the decision algorithm. The decision path also 

shows the decision algorithm for construction companies adopters’ attributes. The trade shows 

provide a platform for adopters to evaluate alternatives, measure the sufficiency of information 

and assess if the inducement is worth providing the required solution.  



 36 

 

Figure 13 - Consumer decision path (Sepasgozar & Bernold, 2013) 

 
The use of CTAM in the evaluation of technology adoption in construction shows immense 

significance. The model allows scholars to consider novel factors that technology adopters and 

vendors must consider when implementing IT solutions. For instance, the vendors’ 

consideration of key issues that adopters will need to know during information gathering might 

have an immense significance in influencing its adoption. The exposure by getting public 

awareness through trade fairs and magazines, among other publicity techniques may play a 

great role in influencing adoption as elaborated by CTAM model (Sepasgozar & Bernold, 

2013). 

3.3.4 Construction Technology Adoption Process (CTAP) Cube 

 

According to Sepasgozar and Davis (2018), the primary role of CTAP cube in the study is to 

aid understanding of the technology adoption process in the construction industry. The model 

guides scholars in the investigation of technology adoption decision. The framework helps 

researchers develop a decision framework and add knowledge in the construction field. The 

CTAP outlines initial stage of technology where a customer and vendor engage in information 

collection. The success of introducing technology relies on issues and constraints that directly 

or indirectly affect the vendor-customer relationship. CTAP assess technology adoption in three 

perspectives that include socio-economic (diffusion theories), managerial (organisation 

procedures) and psychological (technology acceptance) (Sepasgozar & Davis, 2018). The 
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methodological cube below illustrates step-by-step investigation process for technology 

adoption in the construction industry; 

  

Figure 14 - Construction Technology Adoption Process Cube (Sepasgozar & Davis, 2018) 

 
The cluster analysis provides an overview of how vendor disseminates information that directly 

affects the rate of adoption. The public awareness of the availability of technology plays a 

central role in stimulating adoption. An essential part of the model is the classification and 

investigation of information dissemination. For instance, the impact of exhibition and trade 

fairs. Also, the factor analysis explores the role and effort of vendors in helping decision makers 

(customers) at the initial stages of adoption and validation (Sepasgozar & Davis, 2018). The 

thematic analysis helps in the formulation of the interview question that positively or negatively 

affects tech adoption. The structure should take into consideration best practice, and 

experienced vendors and customers in the industry. The last stage of methodological cube 

involves Analytic Hierarchy Process (AHP), which prioritise factors influencing the adoption 

as per the interview feedback. The better understanding of the most influential factors helps 

vendors to know selling points. The AHP step also gives a detailed analysis of driving forces 

in the decision-making process in technology adoption.  
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4. Methodology 

 

In this section we will first explain the design of our research that gives an overall description 

of this research. Then we will explain the process that we will execute in going about this 

research. Afterwards, we explained how we did our literature review, including which 

keywords we used in order to find literature. Furthermore, we will describe our interview 

process and include a list of all the interview questions as well as interviewees. Lastly, we will 

also discuss the reliability, validity and ethics of this research. 

 

4.1 Research design 

 

In this thesis, we will try to answer the two research questions stated in section 1.3. Both 

questions will be researched inductively as we, through interviews, aim to generate a framework 

from the research (Greener, 2008). The first research question will be explored partly by letting 

interviewees rank factors affecting the adoption of safety technology as used in Nnaji et al. 

(2018). However, it will still be an inductive approach as we will only use the factors to 

complement our interviews rather than validate a hypothesis like in deductive approaches. 

 

There are two main research paradigms. One is Positivism which assumes that reality is 

objective and research is separated from reality. The other paradigm is Interpretivism which 

assumes that reality is subjective and that findings are inherently biased. A qualitative method 

is often preferred when researching with the interpretivism paradigm (Collis & Hussey, 2013). 

Our research questions are not aiming to verify a set of data or theory, rather they seek to 

generate insights by exploration. These insights are aimed to answer our research questions and 

does not, to our knowledge, exist in today’s literature. Because of the explorative nature of our 

research questions, we will adopt the interpretivism paradigm. Therefore, a qualitative approach 

to the research is most suited (Collis & Hussey, 2013). The benefit of our chosen method to 

investigate our research questions is that we will get insights from the interviews where 

dynamics and trends will be described, as well as subjective opinions about the adoption of 

drones. We will be able to ask follow-up questions as it is necessary to adapt and steer the 

interview based on if the company has invested in drones or not. Also, a qualitative approach 

is often associated with an inductive approach to generate theory (Greener, 2008). 
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In the first research question, we want to examine the major factors influencing the adoption of 

drones as a safety measure on outdoor construction sites. We will try to explore the factors 

influencing adoption based on the answers from the interviews in an inductive way as the 

interview subjects will have greater knowledge about the issue than we will.  

 

In the second research question we want to examine how factors influence the adoption of 

drones as a safety measure on construction sites. This can possibly be done by creating a 

framework or model for the adoption of drones. We have chosen to use an inductive approach 

since we, through the interviews, will be able to construct a framework that will be more 

accurate. 

4.2 Research process 

 

This study has been conducted by the following process depicted below. 

 

 

Figure 15 - Illustration of the research process utilised throughout this thesis (own work) 

 
First, the research question is formulated. Once it had been formulated, an extensive literature 

review was conducted to gain further knowledge regarding the subject. Once knowledge 

regarding the subject was acquired, it was used to redefine the research questions. That process 

iterated until the research questions had been set. After that, the empirical study was conducted 

where the interviews were held. Once the interviews were finished, some complementing 

literature review needed to be conducted to fully understand the answers to analyse them and 

answer the research questions set out in the first step. 

4.3 Literature review 
 

The literature review aimed to find theoretical frameworks that could explain the technology 

adoption processes used by construction companies and to understand how drones function and 

what benefits they bring in the field of construction site safety. The primary sources used were 
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KTHB Primo and Google Scholar. The keywords we searched for during the literature review 

were: “Technology adoption”, “Technology adoption construction industry”, “Benefits of 

drones in the construction industry”, “Drones construction safety”, "Safety adoption 

construction", "Safety adoption", "Construction adoption", "Safety construction industry", 

“Construction safety framework”, “Construction safety technology framework”, “Safety 

technology frameworks construction industry”, “Drones”, “Drone adoption”, “Drone 

technology”.  

4.4 Qualitative data gathering 

The qualitative data was gathered through semi-structured interviews with open-ended 

questions with the purpose to help us answer our research questions. After all the open-ended 

questions were answered, two closed-ended questions were asked. 

Interviews 

We conducted eleven interviews with construction companies of various size and people with 

a wide range of experience. We also interviewed a drone company to get more information. 

Interview questions focused on factors influencing the adoption of drones, how the investments 

are made in terms of frameworks and general safety questions. As mentioned above, the 

interviews were conducted in a semi-structured approach. This enabled us to discuss in broader 

terms to understand the bigger picture as the interviewee could affect the direction of the 

conversation, but also allowed us to get some comparability between the interviews. The 

persons being interviewed were able to analyse, come with conclusions and elaborate on 

thoughts rather than being restricted from questions and surveys. The semi-structured approach 

was chosen because of the exploratory nature of the two research questions. 

As we are investigating the entire construction market, it is important to have a diverse sample 

of interviews where both large and small construction companies are represented to reflect the 

whole market. In this study, the interviewees ranged from the junior to senior persons with 1-9 

years of experience. It was important for us as we wanted a diverse sample. We focused on 

interviewing people who are active within the Swedish construction industry.  

To add further perspective, we have also interviewed a person representing a drone company. 

Due to our time constraint and low response rate amongst the drone companies we contacted, 

we were only able to interview one person from this segment. As the drone company sell drones 

to construction companies regularly, they interact with lots of different companies and can thus 
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bring in a wide perspective and describe what influences their customers when they invest in 

drones, size of the customers they typically sell to, which stakeholders they deal with and so 

on.  

Our interviewee selection process was based on gathering interviews from two channels: calling 

relevant construction companies directly to try get contact details to appropriate candidates to 

interview and contacting relevant candidates to interview on LinkedIn. Before we started 

contacting people through the channels described above, we contacted people we already know 

are active in the industry directly. After that we started contacting people through the two 

channels. The persons we contacted that we already knew were active in the industry had high 

response rate and were quick to agree on being interviewed. We contacted seven of these 

persons, resulting in four interviews. Calling directly to companies was also a quick way to get 

interviews, however, we did not have as high response rate as when we contacted people we 

already knew. We called eleven companies directly which resulted in four interviews. Lastly, 

we wrote to many people on LinkedIn. It was a convenient way to reach many relevant 

interview candidates, however, we experienced low response rate through this channel as only 

three persons out of 17 agreed to be interviewed. This resulted in eleven interviews in total. 

After eleven interviews, we saw that we had reached data saturation in the interview responses, 

meaning that conducting more interviews would result in similar findings. We identified 

patterns and the dynamics of the construction market with regards to the technology adoption 

of drones. Looking at our sample of interviews below, we see that the majority of the 

respondents represent larger construction companies. This was not intended but rather a 

consequence of our efforts to gather interviews. Perhaps it was beneficial in a way as the larger 

companies are more prone to have invested in drones and thus provide interesting insights 

regarding the adoption of drones for safety purposes. Lastly, we interviewed a drone company 

which provided a birds-eye view of drone adoption. Given that the drone company has many 

dialogues with construction companies regarding drones and has a clear understanding of the 

factors influencing adoption, this interview gave us indications of reaching data saturation. As 

the responses from the interviews started to converge, in addition to having interviewed a drone 

company, we got an indication of data saturation. 
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# Company  Title  
Years of 

experience 

Method of 

interview 

Date of 

interview 

1 
Large construction 

company 
Project manager 3 In person 22-04-2019 

2 
Large construction 

company 

Work 

environment 

responsible and 

supervisor 

3 In person 23-04-2019 

3 
Large construction 

company 

Management 

coordinator 
2 In person 23-04-2019 

4 
Small construction 

company 
Project manager 1 In person 27-04-2019 

5 
Small construction 

company 
Site manager 3 In person 29-04-2019 

6 
Large construction 

company 

Responsible for 

company’s Air 

division 

5 Skype 29-04-2019 

7 

Medium sized 

construction 

company 

Builder and 

construction 

inspector 

5 Skype 02-05-2019 

8 Drone company CEO  9 Skype 02-05-2019 

9 

Medium sized 

construction 

company 

Production, 

resource and site 

manager  

7 Skype 03-05-2019 

10 
Large construction 

company 

Work 

environment and 

safety supervisor 

7 Skype 03-05-2019 

11 
Large construction 

company 

Part of the 

mapping division 
5 Skype 07-05-2019 

Table 1 - Summary of the interviewees  

 
Conducting the interviews 

All interviews were conducted based on the preference of the person being interviewed, where 

we adjusted our interviews to factors like time and interface. Our interviews ranged from 30-
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80 minutes, with an average time of 45 minutes. Five interviews were done in person and six 

interviews were conducted through Skype. An important aspect was to allow the respondents 

the possibility to be anonymous both on a personal and company-specific level. It allowed the 

respondents to open up more and add more detail and knowledge to their responses. 

4.4.1 Interview questions 
 
First, we wanted to know the background of the respondent to understand from which 

perspective the respondent based their answers. After that, we asked some drone specific 

questions; if the company where the respondent was working had invested in drones, we asked 

probing questions. If the investment had not been made, we chose to talk about how technology, 

in general, was adopted in hypothetical terms and what would be important for them if they 

decided to invest in drones. Lastly, we investigated how the company work with safety 

questions in general. We have read previous literature to find relevant questions, but as we have 

specific research questions, we have constructed our own interview questions rather than taking 

them directly from other scholars. Thus, our questions were shaped by previous literature in an 

indirect way, as well as having used our own creativity where we strived to ask the most suitable 

questions with our research questions in mind. The previous literature that we used as 

inspiration in forming our interview questions were Vishal and Holmström (2015), Davis, 

Loosemore, Bernold (2018) and Mehran (2016). In addition to the open-ended questions (listed 

at table 2), we presented twelve factors to the interviewees and asked them to pick the four most 

important factors influencing adoption as well as the four least important factors. This was done 

at the end of the interview when all the open-ended questions had been answered, in order to 

avoid biases and steering the interviewee. The factors, listed at table 3, were taken from the 

research by Nnaji et al. (2018) that investigates factors that influence the adoption of safety 

technology in the construction industry. This was done to gain additional understanding of the 

factors influencing the adoption of drones. By allowing the respondents to choose from these 

pre-determined factors we are able to gain comparability between the answers which helped us 

further understand the adoption of drones. The reason for choosing the factors presented by 

Nnaji et al. (2018) specifically was because they list factors that influence the adoption of safety 

technology within the construction industry which essentially, we want to do as well. The 

findings from both parts of the interview will be used to complement each other in answering 

our first research question, no opinion will be put on the outcome of the two separate ways, but 

rather be a way to ensure that we do not miss any important factors.  
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The open-ended questions that we used are presented below, as mentioned before the questions 

were used as a support and we allowed the interviewee to expand on their thoughts freely rather 

than follow the interview questions to the letter. 

Question Motive 

Tell us about your background 

• School and programme 

• Years of experience in the 

construction industry 

• Which companies have you worked 

for? 

• Current and historical roles at the 

companies you have worked for 

The motive with these questions are to 

understand the profile of the respondent to 

understand from which perspective the 

answers are coming from. Information about 

years of experience and company will allow 

us to understand the differences in the 

adoption in these segments. 

 

Adopted from: Mehran (2016)  

Have your companies invested in drones? 

• If yes: what factors made you do the 

investment? 

• If no: why not and what factors 

would make you do the investment? 

This question will allow us to understand the 

factors that influence the adoption of drones. 

 

Adopted from: Vishal et al. (2015), Mehran 

(2016) 

How was the investment made? 

• Please explain the process 

• Did you follow a framework? 

This question will allow us to understand if 

there is a certain framework that applies to 

the investment of drones. 

 

Adopted from: Davis et al. (2018) 

In what ways do you think drones will 

impact safety on outdoor construction sites? 

Allow us to understand the benefits of 

investing in drones for safety purposes. 

 

Adopted from: Vishal et al. (2015), Mehran 

(2016) 

What is the main obstacle potentially 

stopping the adoption of drones? 

Allow us to understand factors hindering the 

adoption of drones. 

 

Adopted from: Vishal et al. (2015), Mehran 

(2016) 

How does your company work with 

technology adoption in general? 

• Do you have a specific process? 

This question will allow us to understand 

how companies work with technology 

adoption in general. It will be extra 
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• What factors do you assess new 

technologies in? 

important when a company has not invested 

in drones. 

 

Adopted from: Davis et al. (2018) 

What is important when you consider 

investing in new technologies? 

Allows us to understand the important 

factors in new investments. 

 

Adopted from: Davis et al. (2018) 

What obstacles might hinder the adoption of 

new technologies? 

Allow us to understand factors hindering the 

adoption of new technologies. 

 

Adopted from: Vishal et al. (2015), Mehran 

(2016) 

How do you think the construction industry 

has changed in terms of adopting new 

technologies? 

• How has it changed compared to 

other industries? 

• Compared to itself? 

This question will allow us to see the trend 

of how technology adoption has changed 

over time and about other industries. 

 

Adopted from: Vishal et al. (2015) 

How does your company work to improve 

safety? 

• In terms of new technologies? 

• In terms of procedures? 

• In terms of culture? 

Allows us to understand how the companies 

work to improve safety and how prioritised 

safety is. 

 

Adopted from: Vishal et al. (2015), Davis 

et al. (2018) 

Is there anything interesting you would like 

to add that we might have missed to ask 

you? 

This question will make sure we do not miss 

any obvious or relevant facts. 

Table 2 - Interview questions and motive 

 

The study made by Nnaji, et al. (2018) identify factors that influence the adoption of safety 

technology for the construction industry. In the study, Nnaji et al. (2018) have identified three 

categories with four factors in each. In our interviews, we asked each interviewee to choose 

four of the factors that they believe influence the adoption of drone technology the most and 

the four factors that they believe influence the adoption the least as well. The factors are 

presented in the table below. 
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Category Factor Description Reference 

Individual Level of 

complexity 

Ease of use Borhani (2016) 

Individual Technical 

attribute 

Has the features end-users 

need 

Godoe & Johansen 

(2012), Gambatese et al. 

(2017), Borhani (2016) 

Individual Technical 

support 

Technical support readily 

available 

Borhani (2016) 

Individual Training level Requires little training Borhani (2016), Al-

Ghatani & King (1999) 

Organisation Cost savings Positive return on investment 

(ROI), benefit-cost analysis 

(BCA), etc. 

Borhani (2016), 

Mitropoulos & Tatum 

(1999) 

Organisation Fits into 

operations 

Does not disrupt the current 

way of performing tasks 

Borhani (2016), Welch et 

al. (2015) 

Organisation Multi-purpose 

(versatility) 

The technology used for 

more than one task 

Sepasgozar & Bernold 

(2013), Gambatese et al. 

(2017) 

Organisation Top 

management 

involvement 

Managers require workers to 

use technology 

Borhani (2016), 

Venkatesh et al. (2003), 

Igbaria (1996) 

Technology Brand The brand of the technology  Sepasgozar & Bernold 

(2013), Rampersad et al. 

(2012) 

Technology Durability Technology has a long shelf 

life 

Sepasgozar & Bernold 

(2013), Gambatese et al. 

(2017) 

Technology Proven 

technology 

effectiveness 

Technical attributes meet the 

stated performance 

requirement/expectation 

Borhani (2016), Lin et al. 

(2014), Gambatese et al. 

(2017) 

Technology Reliability Technology is relatively fail-

proof 

Sepasgozar & Bernold 

(2013), Gambatese et al. 

(2017) 

Table 3 - Factors that influence the adoption of safety technology in the construction industry (Nnaji et al. 2018) 
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4.5 Reliability and Validity 
 
Reliability is another term for consistency and repeatability of the study over time (Greener, 

2008). It entails that other researchers should be able to attain the same results given the usage 

of the same method and data. Our study is somewhat difficult to replicate as it is based on semi-

structured interviews, and the answers are qualitative and based on subjective thoughts and 

interpretations that change over time. However, to increase the reliability of our study, we have 

tried to be transparent in every step of the thesis, this includes presenting every utilised source 

and the interview questionnaire, for instance. In addition, we have incorporated the part where 

the interviewees chose factors from the framework of Nnaji et al. (2018) which probably 

increase reliability. We have also triangulated the results of the interviews with relevant 

literature to make sure the results are reasonable, which also will help with the reliability 

(Greener, 2008). 

Validity refers to the extent to which a study measures the intended things it is supposed to 

measure (Collis & Hussey, 2013). For example, a study designed to explore depression but 

measures anxiety instead would not be considered valid (Heale & Twycross, 2015). There are 

three main ways of characterising validity in studies: face validity, constructive validity and 

internal validity (Greener, 2008).  

Face validity entails that a person can see that the choice of method is valid on the face of it. In 

our situation, as it is hard to collect reliable data, it is common to choose methods which require 

semi-structured interviews, which ensures the face validity of our study. Construct validity 

means that the method must measure what you think it measures. It is often hard to ensure when 

conducting semi-structured interviews, as there can be misunderstandings. To avoid this 

problem, we made sure that our purpose of the interview was clear so that the interviewee 

understood the aim of the research. Also, we tried to avoid being subjective and asking leading 

questions during the interviews. Internal validity examines the causality between variables and 

the result. This becomes problematic once again when using qualitative methods. Results could 

depend on subjective interpretations of the researcher, which might lead to the risk that results 

are biased. Thus, triangulations of data and theory were continuously made to increase internal 

validity in our thesis.  
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4.6 Ethics 
 

Ethical standards were consequently followed throughout the thesis, where we undertook many 

initiatives to secure that interviews and different analyses were conducted in ethical ways. 

Given the qualitative nature of our study where semi-structured interviews were conducted, 

ethical implications could arise as the people being interviewed for instance could have 

discussed sensitive information regarding internal processes that should not be shared with 

competitors.  

To ensure ethical work, we have conducted this research with the standards set up by the 

Swedish Research Council, which states that four codes should be followed: Information 

requirement, consent requirement, confidentiality requirement and lastly good use requirement 

(Blomkvist & Hallin, 2015). We always informed the people being interviewed with the 

purpose of our research both when first establishing contact and as a start of every interview, 

by doing this, we complied with the information required. The consent requirement was 

followed as everyone we interviewed gave their consent to be a part of the study. As we offered 

all persons being interviewed with the option to be anonymous both on a personal and company 

basis, we thereby also complied with the confidentiality requirement. Lastly, all the data that 

was derived from the interviews were solely used for the purpose stated before conducting the 

interviews.  
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5. Findings 
 

We interviewed eleven people, of which ten represented companies active in the construction 

industry while the last one was a Swedish drone company. Based on the interviews responses 

we created a gross list of all themes mentioned. This resulted in a list of 24 themes. After that 

we went through the list to remove duplicates and merge similar themes, by doing so our gross 

list was reduced to 17 themes. Examples of these reductions were that we had one theme called 

“Privacy issues” and one called “Integrity”, these were merged under the theme called “Ethical 

issues”. Another example of this reduction was that we had one theme called “Costs of 

investment”, “Costs” and “Impact on profitability”, these factors were merged under the name 

“Return on investment”.  Once we had all the themes influencing adoption we started to cluster 

these into categories. The clustering was made based on similarities of how they influence 

adoption. Lastly, we shared our themes and categories with a third party to get an external 

opinion. The person we shared this information with agreed with our themes and categories. 

However, the person suggested name changes of two themes and one category to make them 

more suitable. “Information” was changed to “Awareness”, “Laws” to “Regulations” and 

“Goals” to “Safety priority”. The themes and categories are listed in the figure below: 

 

Figure 16 – Factors influencing drone adoption (own work) 
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5.1 Drone adoption for safety purposes in construction sites  
 

We found that the factors influencing the adoption of drones for safety purposes in construction 

sites are awareness, organization, workers, feasibility and external environment. The more 

people use drones, the more other people will be likely to use the technology because of 

increased awareness. Another factor is the organization of the company, internal processes 

might be more or less suited to adopt new technology. The third presented factor are the 

workers. As the workers are central in constructions sites, their attitude towards learning new 

technologies will influence adoption. Another factor is feasibility. This factor includes return 

of investment as a sub-factor, which is relevant for the decision-makes. Lastly, external 

environment is a factor influencing adoption, pressure from external parties can drive adoption. 

All factors and themes are described in detail below. 

 

5.1.1 Awareness 
 

A common topic discussed during the interviews were the level of extent relevant people in the 

construction industry were aware of how drones could be used for safety purposes. Four out of 

the eleven people we interviewed were not aware that drones could be used for safety purposes 

in the construction industry while only two companies had invested in drones for safety 

purposes. The themes are Current level of usage of drones within construction, Current level of 

usage of drones in other industries and Benefits. 

 

Current level of usage of drones within construction 

 

The more companies that adopt drones for safety purposes, the more likely it is that other 

companies will take notice and also adopt drones for safety purposes. As the solutions becomes 

frequently used, the likelihood to adopt drones will be higher as the awareness increases, 

resulting into increased adoptio. One interviewee said: “I assume drones need to be popular 

and used by many companies before we can invest in the solution.” (Interviewee 7, medium 

sized construction company).  

 

Both companies that had adopted drones are still at early stages where it is currently being pilot 

tested. It means that the solution has not been commercialised yet and used in every project. 
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Both companies that had invested were big construction companies. Additionally, one company 

used drones to improve safety only as a secondary objective by creating ADP-plans (ADP-plans 

are mappings that show where containers, fire extinguishers, waste stations and other vital 

functions that are required in the construction site are supposed to be located to optimise 

operations). 

 

The Swedish drone company that was interviewed reported that “None of our clients from the 

construction industry have asked about how drones can be used in order to improve safety.” 

(Interviewee 8, drone company).  

 

Current level of usage of drones in other industries 

The current adoption of drones in other industries is also relevant to increase awareness and 

thus drive adoption for safety purposes in the construction industry. One interviewee said: 

“There is a critical point for adoption after using new tech where it starts to be a matter of 

word-of-mouth. More and more starts to use something and when others see that others benefit 

from it – they want to use it too.” (Interviewee 6, large construction company). 

 

Another commonly discussed point was that the construction industry has historically been 

lagging and that the industry, although it has improved lately, need to look at what other 

industries are doing and learn from them. Some interviewees stated that: “The construction 

industry is too slow when it comes to adoption. I think that it helps to see other industries 

implementing the technology.” (Interviewee 1, large construction company) and “The 

construction industry needs to learn from other industries on how to leverage new technologies 

much faster.” (interviewee 5, small construction company). 

 

Benefits 

The more people who know about the benefits of the technology, the more likely it is that 

companies will invest in the solution. The interviewees said:  

“As people learn the benefits and a reputation is spread, more companies will probably invest.” 

(Interviewee 7, medium sized construction company), 

“The more benefits that companies get by investing in the technology, the easier it is to convince 

other companies to invest in the solution.” (interviewee 8, drone company). 

 

Summary 
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We found that awareness is a factor for driving adoption of the drone. Awareness in turn is 

driven by current level of usage of the drone in the construction industry as well as other 

industries and benefits. Drones may not be unknown to the people, however, the benefit of 

using it for safety purposes is largely unknown. Thus, if awareness is increased it will influence 

the adoption. 

5.1.2 Organization 
 

Four of the themes observed were categorized into Organization. They all had in common that 

they in some way related to organizational aspects. The themes (sub-factors) are Fits into 

operations, Hierarchy, Size and Safety priority. 

 

Fits into operations 

Most of the respondents' companies had not invested in drones. However, when asked what 

could make them invest in drones, most said they could see themselves making the investment 

based on the how well it would fit into current operations. Some interviewees said: “We already 

have a thousand tasks to do. Managing a drone would only be another annoying task to do. We 

don’t like when processes change.” (Interviewee 2, large construction company) and ”Perhaps 

it can be hard to implement the tech if it is difficult for the whole company to use it.” 

(Interviewee 5, small construction company). 

 

It is important to consider how much effort that is needed to implement the new technology in 

the organisation in terms of how much existing processes will have to be redefined to leverage 

the new technology in the day-to-day work. When asked why the interviewees company had 

invested in drones one reply was: ”Easy to get started and implement.” (Interviewee 6, large 

sized construction company). 

 

Hierarchy  

A complex hierarchy extends the decision-making process making it a factor influencing the 

adoption of drones. The longer the decision-making process is, the less likely it is that a decision 

is made to invest in drones and the more likely it is that the idea is lost in the process: ”Its hard 

to adopt new technology because of the hierarchy.” (Interviewee 3, large construction 

company) 
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As a result of the hierarchy, a worker often needs to be active in driving the adoption. The 

decision is often made top-down and not bottom-up. However, the decisions made by 

management are influenced by input from the junior employees that are more active in 

operations on a day-to-day basis: ”Senior staff makes strategic decisions whether or not to 

invest in tech. Sometimes the initiative comes from the workers. This requires the workers to 

put in energy to make it happen, otherwise the senior staff will not prioritize it. This is the case 

with drone technology.” (Interviewee 1, large construction company) and ”The people who are 

at construction sites themselves are directly affected of the new technologies so that is why they 

want to drive it forward.” (Interviewee 5, large construction company). 

 

For smaller construction companies, the decision of whether to invest in new technology or not 

is not as impacted by hierarchy as the larger companies. “We have less structures when it comes 

to technology adoption compared to larger construction companies. I could go and speak to 

the CEO directly.” (interviewee 4, small construction company). 

 

One of the interviewees representing a company that has governmental ties has suggested that 

they should invest in drones for safety purposes. However, the investment has not been made 

yet; in his opinion, companies working for municipalities are slow to adopt to technological 

inventions than other construction companies. He says that the process is slow and that they 

need to see more companies implement the technology before they could invest in it. “I have 

told them, but they haven’t acted upon it. It is hard to make changes working with the 

municipalities.” (Interviewee 7, medium sized construction company). 

 

Size 

Companies of bigger size have more resources to put on technology adoption in general. Some 

of the bigger companies have whole divisions that evaluates new technology and implements 

test phases. In contrast, it is rare for smaller companies to have this. The interviewees concluded 

that: 

”The big companies have a lot of systems and resources. Some of these have already done tests 

on projects.” (Interviewee 8, drone company),  

”Big companies are the ones who has started to look at the technology.” (Interviewee 4, small 

construction company), 

”Drones are more relevant for big construction projects. Big companies often have bigger 

construction projects.” (Interviewee 4, small construction company), 
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”Most medium sized companies have never used drones but they want to start getting into it 

and learn about it.” (Interviewee 8, drone company). 

 

Safety priority 

When assessing the factors that influence the adoption of drones for safety purposes, an 

important factor is the company’s overall priority for safety. For example, some interviewees 

stated: ”We have a vision to have zero injuries (nollvisionen) and this [drone adoption] is a 

step towards that. We would probably not be as receptive to drones if it didn’t improve working 

environment.” (Interviewee 5, large construction company). 

”Our investment in drones was made primarily for safety purposes and due to lack of time. We 

don’t have time to execute all the security measures that we want to accomplish for the safety 

of our employees. We want to make sure that we check every corner.” (Interviewee 2, large 

construction company) 

 

Failing to provide a safe environment for civilians and employees in and around construction 

sites can have severe repercussions. This makes safety something that is important to prioritize: 

”We can get sued if we mess up with safety procedures. We do everything we can to avoid that.” 

(Interviewee 2, large construction company). 

 

Summary 

The organization has an impact on the influencing of drone adoption in a multiple of ways. 

Some organizations are for the factors listed above more prone to invest in drones while other 

are not. Construction companies can vary a lot, not only in terms of size, but also in their 

structures making it easier or harder to drive through new innovations.  

5.1.3 Workers 
 

Two of the themes observed was directly associated with the workers of the company. The 

themes for these factors are Reluctance to change and culture and Ethical issues. These themes 

were commonly observed during the interviews. 

 
Reluctance to change and culture 

There was no unified reason across all interviews as to what could hinder the adoption of 

drones. However, many pointed out that the people working in construction sites are generally 

reluctant to change. The workers using the technology on a day-to-day basis need to be 
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convinced that the new technology is worth using, which is easier said than done. If they are 

not convinced it does not matter it if the investment is made or not. Interviewees stated the 

following: 

 

”Getting people to use it [the drone] might be hard. The people in this industry aren’t always 

willing to learn new things.” (Interviewee 1, large construction company) 

”Employees who have learnt a system don’t want to learn a new one.” (Interviewee 3, large 

construction company) 

”Most people in the industry have a negative outlook on technology. They prefer pen and paper 

over tablets.” (Interviewee 2, large construction company) 

”Resistance from the end-users may hinder adoption.” (Interviewee 1, large construction 

company) 

”Its common that the young people help the elderly with the technology. The elderly often don’t 

like technology.” (Interviewee 3, large construction company) 

“Everybody wants to keep doing what they are used to. They think like ‘Why would we 

change’.” (Interviewee 6, large construction company). 

 

Ethical issues 

Ethical issues may arise as builders may be uncomfortable to be filmed and believe that 

surveillance is an intrusion of their privacy. As the solution is to improve safety for the 

construction workers it is of importance to include their thought on how they think about being 

filmed regularly. Some interviewees said: ”People at the construction site might not want a 

camera that films them 24/7. Things like where the data is stores and stuff like that may cause 

privacy problems.” (Interviewee 1, large construction company) and ”An obstacle for drones 

may be integrity. It is okay to use cameras to prevent burglary but perhaps not for other stuff.” 

(Interviewee 9, medium-sized construction company). 

 

Summary 

The workers within a company influence the adoption of drones. This factor was the most 

referenced one as interviewees mentioned often that the culture within the construction industry 

is conservative and that the workers in general are reluctant to change. The other mentioned 

theme was ethical issues where intrusion on the workers privacies was an important thing to 

think about.  
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5.1.4 Feasibility  
 
Three of the themes observed were associated with feasibility of the drone investment. 

Construction companies require investments to be feasible before investing in the solution, 

given that it is not a vital necessity. The themes of this factors are Return of investment, Time 

and Result of pilot test. 

 

Return on investment 

Management needs to be convinced that there are economic benefits associated with the 

technology to test it. High costs might hinder adoption as many construction companies already 

are strapped on resources and do not afford such investments in a product that is not crucial for 

the operations. The interviewees stated: 

”Money is a big factor. If it didn’t save money, the upper management would probably say no 

to drones.” (Interviewee 6, large construction company) 

”There are many factors [that play part]. But generally it’s the economical aspect that is most 

important. Even in safety investments.” (Interviewee 2, large construction company) 

”… it needs to fit into our budget and we have a tight budget for every project.” (Interviewee 

5, small construction company) 

”Easy to justify a new investment if you don’t lose money.” (Interviewee 1, large construction 

company). 

 

Time  

The nature of companies that work in the construction industry are based on projects and 

companies often work towards strict deadlines making time a scarce resource. Thus, the time it 

takes to fully implement the technology and learn how to operate the it is of high importance. 

Many companies, especially the smaller ones, do not have a lot of time to leverage the 

technology properly. The interviewees stated: 

“Implementing new technologies take time. We have a lot to do already so it’s important for us 

that technology only saves time for us. Not wastes our time.” (interviewee 5, small construction 

company)  

”The time it takes to fully implement the technology is important.” (Interviewee 3, large 

construction company) 

”I wonder if people will have time to use it? To record and analyze the data and so on.” 

(Interviewee 4, small construction company) 
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”Somebody needs to make sure to charge it, keep it calibrated, make sure there’s enough space 

in the memory card, and after using it he needs to make sure to actually use the data.” 

(Interviewee 8, drone company). 

 

Result of pilot test 

Construction companies have many pre-defined processes and structures. Thus, to invest in new 

technologies it is important to be sure that the investment will yield the results that is intended. 

This makes pilot testing a natural part before implementing new technologies. The pilot test is 

often made in small scale and depending on the result the solution is implemented or not. 

Interviewees said:  

”We always have pilot tests for this kind of tech [drones] to see the impact and if we should 

invest or not.” (Interviewee 2, large construction company) 

”We test new tech in small groups. If it goes well, we move forward to the next phase.” 

(Interviewee 10, large construction company). 

 

Summary 

The feasibility of the drone investment is a crucial topic affecting the adoption. Resources such 

as time and capital are important. If a company does not have the time to implement a new 

technology or the money to make the investment the technology will not be adopted. The 

feasibility is judged after doing pilots test, the outcome of the test results in a decision whether 

to adopt the new technology or not. All the mentioned themes affect feasibility that in turn 

influence drone adoption. 

5.1.5 External Environment 
 

Lastly, the factor of external environment influences the adoption of drones. Five the themes 

were observed within factor. The themes that influence adoption in this category are Pressure 

by other competitors, Pressure from clients, Companies pitching the technology, Related 

technological advancements and Regulations. 

 

Pressure by other competitors 

There are many players in the construction industry and competition is high. If the competitors 

invest in drones, they might be perceived by clients and workers as superior and thus giving 

them an edge. This will put pressure for companies to follow when competitors invest in new 

technologies such as drones in order to keep up with the competition. The interviewees stated: 
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”It is important to provide the latest technology as the industry evolves, whether it is because 

of client demands or pressure from competitors.” (Interviewee 1, large construction company) 

”Adopting new solutions as marketing is important to show that you are ahead of the curve.” 

(Interviewee 4, small construction company) 

”We need to uphold industry standards.” (Interviewee 11, large construction company). 

 

Pressure from clients 

Construction projects are often complex where many stakeholders are involved. Construction 

companies often work with other sub-contractors and in close connection to the client. It is 

important to satisfy the needs of the clients and if the client is demanding the construction 

company to increase safety or to invest in drone solutions, this will drive adoption. The 

interviewees stated:  

”We always have dialogue with clients and work with whatever technologies they use.” 

(Interviewee 3, large construction company) 

”It is important to provide the latest technology as the industry evolves, whether it is because 

of client demands or pressure from competitors.” (Interviewee 1, large construction 

company) 

”The client has the last word.” (Interviewee 4, small construction company). 

 

Companies pitching the technology 

There are companies that focus on selling drones to the construction industry, it is in their 

interest to try to contact many companies in order to sell their solutions. Thus, a factor 

influencing adoption is the fact that companies are pitching the technology. Some interviewees 

mentioned:  

”There is pressure from sales people that contact us.” (Interviewee 2, large construction 

company) 

“We want to expand our clientele within construction so we usually contact new companies 

every week“ (Interviewee 8, drone company). 

 

Related technological advancements 

Innovations are dependent on the technology improvements of other areas. As related 

technological advancements are made, improvements on drone technology will be made as well 

and thus increase the benefits of investing in such solutions. For instance, interviewees stated:  
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”It [drones] could use AI that determines if something is broken or not. For example, it could 

see if an isolator is broken. I think in a few years; we will have an automatic function where a 

drones will scan the whole construction site and then provide a list of hazards and risks in 

areas where the safety manager needs to go check.” (Interviewee 8, drone company) 

”I think the construction industry looks a lot on other industries and see what they do because 

there’s a lot of inspiration to be drawn. Like LEAN, just in time. Digitization in general.” 

(Interviewee 9, medium-sized construction company).  

 

Regulations 

As previously mentioned, the drone might cause privacy issues which could repel workers from 

wanting to adopt the solution. Similar request can be desired from the government, however, 

they have much more authority to drive their will. If a construction site is at a secret area or for 

whatever reason the government does not want the location of the construction site to be filmed, 

it would not be allowed to use drones. This would be a major factor of adoption for construction 

companies that regularly work in those environments. Additionally, some companies operate 

in complex regions like airports, for instance, where it is strictly forbidden to fly with drones. 

The interviewees mentioned the following: 

”Some construction site are secret and are not allowed to be filmed.” (Interviewee 10, large 

construction company) 

”If the government says that we cannot use drones – that’s the end of it.” (Interviewee 1, large 

construction company) 

”Sensitive areas like airports for instance, would never allow drones to be used there.” 

(Interviewee 1, large construction company). 

 

Summary 

The external environment in which a company operates affects the adoption of drones. There 

are different pressures that drive adoption, other competitors in the industry and clients can 

force adoption. Additionally, drone companies can contact the construction companies and thus 

drive adoption. Another externa factor is regulations, which can affect adoption in a direct way. 

Innovations in other fields of technology can also drive adoption by improving the benefits 

associated with drones. These are external events that construction company cannot control but 

nevertheless are affected by when it comes to drone adoption. 
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5.2 Most and Least Important Factors 
 
In this section, we allowed the respondents to choose the four factors they believed had the 

biggest and smallest impact on the adoption of drones as a safety measure from a set of twelve 

pre-determined factors influencing the adoption of safety technology in the construction 

industry identified by Nnaji et al. (2018). The factors are listed and described in more detail at 

table 3. The respondents ranked the factors from one to four. The ranking was not weighted 

meaning that the responses only determined relations between the factors and not how much 

one factor is more or less important than the following one.  

 

Most important factors 

Interview 

respondent # 

Most 

important  

Second most 

important 

Third most 

important  

Fourth most 

important 

1 Fits into 

operations 

Cost savings Reliability Multi-purpose 

(versatility) 

2 Reliability Training level Cost savings Multi-purpose 

(versatility) 

3 Fits into 

operations 

Training level Multi-purpose 

(versatility) 

Reliability 

4 Cost savings Technical 

attribute 

Fits into 

operations 

Reliability 

5 Cost savings Proven 

technology 

effectiveness 

Durability Training level 

6 Cost savings Proven 

technology 

effectiveness 

Level of 

complexity 

Reliability 

7 Fits into 

operations 

Cost savings Brand Top 

management 

involvement 

8 Proven 

technology 

effectiveness 

Cost savings Level of 

complexity 

Reliability 

9 Cost savings Level of 

complexity 

Proven 

technology 

effectiveness 

Fits into 

operations 

10 Training level Cost savings Multi-purpose 

(versatility) 

Fits into 

operations 

11 Cost savings Fits into 

operations 

Reliability Multi-purpose 

(versatility) 

Table 4 - Top four important factors for each respondent 
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The results of the respondents in the table above are depicted in the graph below. We have 

illustrated the frequency of how many times each factor was ranked as most important, second 

most important and so on. It is evident that the factors “Cost savings” and “Fits into operations” 

scored particularly well in this section. 

 

Figure 17 - Frequency of the interviewees ranking of important factors (own work) 

 

Least important factors 

Interview 

respondent # 

Least 

important  

Second least 

important 

Third least 

important  

Fourth least 

important 

1 Brand Level of 

complexity 

Durability Top 

management 

involvement 

2 Brand Durability Technical 

attribute 

Level of 

complexity 

3 Cost savings Brand Proven 

technology 

effectiveness 

Level of 

complexity 

4 Technical 

support 

Top 

management 

involvement 

Brand Training level 

5 Brand Top 

management 

involvement 

Technical 

attribute 

Multi-purpose 

(versatility) 
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6 Multi-purpose 

(versatility) 

Fits into 

operations 

Technical 

attribute 

Brand 

7 Technical 

attribute 

Durability Level of 

complexity 

Training level 

8 Multi-purpose 

(versatility) 

Training level Technical 

attribute 

Brand 

9 Top 

management 

involvement 

Brand Multi-purpose 

(versatility) 

Technical 

attribute 

10 Brand Technical 

attribute 

Top 

management 

involvement  

Training level 

11 Brand Technical 

attribute 

Technical 

support  

Level of 

complexity 

Table 5 - The four least important factors for each respondent 

 

The results of the respondents in the table above are depicted in the graph below. We have 

illustrated the frequency of how many times each factor was ranked as least important, second 

least important and so on. It is evident that the factors “Brand” and “multi-purpose (versatility)” 

scored particularly bad in this section. 

 

 

Figure 18 - Frequency of the interviewees ranking of the least important factors (own work) 
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5.3 Summary of results 
 
Based on the first part of the semi-structured interviews with open-ended questions, we 

identified 17 themes that we clustered into five categories that influence the adoption of drones 

for safety purposes. The categories that influence the adoption of drones for safety purposes 

are: Awareness, Organization, Workers, Feasibility and External environment. The themes and 

categories are depicted in figure 16. No significant discrepancies of the responses based on 

demographics were found.  

 

Based on the last part of the interview where the respondents were asked to choose the four 

most and least important factors provided by Nnaji, et al. (2018), the following findings were 

obtained: 

# Most important factors Least important factors 

1 Cost savings Brand 

2 Fits into operations Technical attribute 

3 Proven technology effectiveness  Multi-purpose (versatility) 

4 Reliability Top management involvement 

Table 6 – Table of the most and least important factors for drone adoption  
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6. Discussion 
 

This section analyses the qualitative data collected through the eleven conducted interviews. 

The analysis aims compare frameworks presented earlier in the literature review section, with 

our findings. We will analyse the factors influencing the adoption of drones according to our 

findings in relation to the various technology adoption frameworks. We will also analyse how 

these factors influence adoption. Lastly, we will propose a framework that describes the 

adoption of drones for safety purposes in outdoor construction sites according to our findings.  

 

6.1 Drone adoption for safety purposes in construction sites 

In this section we will analyse the factors that influence the adoption according to our findings 

from the semi-structured open-ended questions of our interviews. These factors will be analysed 

and compared to the frameworks mentioned in the literature review.  

6.1.1 Awareness 

The factor Awareness was made up of the themes: current level of usage of drones within 

construction, current level of usage of drones within other industries and benefits.  

 

When looking at how the existing frameworks capture awareness as a factor influencing 

technology, we see that most frameworks includes the factor awareness directly or indirectly. 

Many of the models are initiated by awareness in some form. For instance, when looking at this 

theme from the TAM framework perspective described in section 3.2.1 we see that it captures 

this theme. The framework portrays an external variable that leads to Perceived Usefulness (U) 

and/or Perceived ease of use (E). In order for this perception to take place, the external variable 

needs to bring awareness to adopter. The UTAUT framework described in section 3.2.2 relates 

to awareness in a similar way through a component named Social influence (SI) which can be 

linked to this theme. The framework by Gao et al. (2013) is based on the TAM framework and 

relates to awareness the same way.  

 

The C-STAF framework on the other hand, described in section 3.3.2, does not explicitly 

include awareness. However, the framework is initiated by the technology being suggested, 

which is linked to awareness. The CTAM framework, described in section 3.3.3, does not 

include awareness directly as well. 
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This factor increases drone adoption in the sense that higher awareness leads to more companies 

adopting the technology. However, there is a difference between positive and negative 

awareness where one is more likely to drives adoption and the other hinder it. Nonetheless, 

awareness is a factor influencing the adoption of drones. This factor can influence the adoption 

at the beginning of the adoption. 

  

Summary  

Awareness is a factor that is common in current literature when it comes to technology adoption. 

TAM, UTAUT and the framework made by Gao et al. (2013) incorporated this factor more than 

C-STAF and CTAM.  

 

Awareness can influence drone adoption in both a positive or a negative way depending on the 

type of awareness. This factor mainly influences the adoption at the beginning of adoption. 

6.1.2 Organization 

The factor organization was made up of the following themes: fits into operations, hierarchy, 

size and safety priority. 

 

CTAM has a clear connection to the factor organization where a category is called organization 

characteristics. CTAM presents the following as organizational characteristics that affect 

adoption: need, goal, cost reduction, technology policy, formalization, company culture, 

company size. The theme company size is mentioned in CTAM and by our interviewees as 

well. Additionally, the themes Goal and Formalization of the CTAM model are linked to our 

themes safety priority and hierarchy respectively.  

 

The framework developed by Gao et al. (2013) includes organizational variety as a key factor. 

They define organizational variety as change of contractors from project to project and state 

that the greater the organizational variety is the more negative effect on adoption it has. We 

also identified the organization as a factor influencing adoption, however, our themes were 

different than the ones provided by Gao et al. (2013), thus the factor organization was only 

somewhat captured by this framework. 

 

The factor organization is represented in the C-STAF framework. In the C-STAF framework, 

the organizational factor is a part of the "Business Case". The framework suggests that the 
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organizations way of managing financial analysis affects the business case which in turn affects 

the assessment of new technologies to adopt. This aligns with our finding that the organization 

is a factor, but the C-STAF framework suggests that it affects the adoption in different ways 

than our findings.  

 

The TAM and UTAUT frameworks do not incorporate this factor. 

 

This factor creates prerequisites for how easy it will be to adopt new technologies which makes 

it important to consider when it comes to the adoption of drones. All themes of this factor can 

influence the adoption positively and negatively. For instance, If the adoption of drones will fit 

into current operations, it will make it easier for companies to adopt the technology and vice 

versa. Similar analogies can be made to determine how the other themes affect the adoption. 

This factor can influence the adoption primarily in the early phase of the adoption.  

 

Summary 

CTAM was the only framework that captured the factor organization as described by our 

interviewees. The themes size, safety priority and hierarchy were incorporated in the CTAM 

model.  

 

This factor can affect adoption positively and negatively. Organization can influence the 

adoption primarily in the early phase of the adoption. 

6.1.3 Workers 

 

The factor workers was made up of the themes: reluctance to change & culture and ethical 

issues. 

 

The workers factor have a natural connection with the whole TAM framework because it is 

used to describe the adoption from the individual (employees) perspective. In particular there 

is a similarity between our theme "Reluctance to change" and the factor "Attitude towards using 

(A)". 

 

The framework by Gao et al. (2013) includes a sub-factor called "Social norm & image" that 

relates to the workers, however, not on the base of our themes. However, there is another sub-
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factor in the framework called "Unfamiliarity with the new innovation" which relates to our 

themes in a more tangible way. If the workers are unfamiliar with the new innovation it is more 

likely that they will be reluctant to change. 

 

The CTAM framework has a factor called "Individual attributes" that includes the sub-factors: 

response to risk, personal response to motivation, subjective norms, culture and innovativeness 

that are linked to our themes for the worker factor. Both our themes can be described in the 

CTAM framework, however CTAM also includes more sub-factors. 

 

UTAUT framework has many common factors with the TAM framework. However, UTAUT 

does not include the factor “Attitude towards using (A)” which is the essential factor in the 

model capturing the factor called workers. The framework however states that personal factors 

such as gender, age and experience influence each phase of the UTAUT model and thus it can 

be linked to the workers in an indirect way. 

 

The C-STAF framework incorporates the factor workers to some extent. A part of the 

innovation assessment in the model is based on "End-User Insight" where the individual plays 

a central role. However, this framework focuses on the dialogue between end-users and 

technology providers whereas we have themes such as reluctance to change and ethics which 

are different.  

 

This factor influences the adoption in many stages, it could prohibit the investment from being 

made in the first place and the workers could affect the outcome of an investment that has 

already been made. The attitude of the workers towards new inventions is an important factor 

that influences adoption. If the workers are reluctant to change it will hinder adoption whereas 

their attitude could drive adoption as well if they are positive to the change. 

 

Summary 

Many of the models incorporate the workers. However, depending on which framework it is 

more or less linked to our themes. Based on our themes, the frameworks TAM, CTAM and the 

framework by Gao et al. (2013) is particularly relevant frameworks. 
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This factor can affect the adoption in both a positive and negative way and the workers have 

power to influence adoption in many stages. This factor can influence the adoption throughout 

the whole process. 

6.1.4 Feasibility 

 

The factor feasibility was made up of the themes: return on investment, time and result of pilot 

test. 

 

The framework by Gao et al. (2013) has some aspects that relate to the feasibility factor. The 

result of the pilot test described as a theme for us is similar to the factor "Trialability & Result 

Demonstrability". The return of investment factor is reflected through the Perceived costs from 

Gao et al.’s framework. Lastly, time can be reflected in "Easy/Difficulty of switching" factor. 

The framework by Gao et al. (2013) incorporates all the themes we had listed. 

 

The C-STAF framework includes all our themes in a direct way. A business case is needed 

according to the framework which will be used to assess if the investment is profitable or not. 

This can be linked with our theme called return on investment. The C-STAF model also has an 

evaluation study where the technology will be pilot tested to see how efficient the technology 

is. This can be linked to our themes result of pilot test and time. 

 

The CTAM framework contain a factor called Cost reduction. This factor can be linked to the 

theme return on investment. Other than that the CTAM framework did not provide more links 

to the feasibility factor. 

 

The TAM framework does not have a strong connection with the feasibility factor. The theme 

time can be related to the Perceived Ease of Use (E). The easier it is to use an innovation, the 

more efficient will the adoption be in terms of time. Also, Return of investment could be 

included within Perceived Usefulness (U) if the framework is used from someone who values 

Return on investment (for example someone who is incentivized on profitability or whose 

performance is based solely on financial terms).  
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The UTAUT framework relates to this factor in a similar way as the TAM framework. 

However, instead of Perceived ease of use (E) and Perceived usefulness (U) the UTAUT model 

calls these factors Effort expectancy and performance expectancy respectively instead. 

 

This factor influences the adoption in a clear and direct way. The feasibility of the technology 

is assessed to determine if adoption is relevant or not. If the technology is deemed to be time 

efficient and likely to yield a positive return on investment, it will be easier to justify an 

investment. In that case pilot testing is done with the intention to get a greater understanding if 

the solution should be commercialised and which will drive further adoption. This factor can 

influence the adoption primarily in the early phase of the adoption. 

 

Summary 

C-STAF and the framework developed by Gao et al. (2013) included all our themes making 

them highly relevant. The other frameworks captured some dimensions of the factor feasibility. 

 

Feasibility influences adoption in a logical way, if the investment will save money and time it 

will make it more likely that the solution is adopted and vice versa. This factor can influence 

the adoption primarily in the early phase of the adoption. 

 

6.1.5 External environment 

 

The factor external environment was made up of the themes: pressure by other competitors, 

pressure from clients, companies pitching the technology, related technological advancements 

and regulations.  

 

The first step in the TAM framework is "External variables". This step is not clearly defined, 

and it could represent any external variable that increases perceived usefulness or perceived 

ease of use. All the themes in the factor could be subject to this. For example, if a company 

pitches drones, the perceived usefulness and perceived ease of use might increase. Or if there 

is a regulation that makes drones illegal in a certain area, the perceived usefulness would be 

reduced since the drone cannot be used. 
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When it comes to the UTAUT framework, the external variables are divided into four 

categories. These are also broad as there is for instance "Facilitating conditions" and "Social 

influence" which could relate to "Regulations" and "Pressure by other competitors".  

 

The framework developed by Gao et al. (2013) has a key factor called "External influence" that 

includes "Building codes", "Regulations & legislations" and "Peak industrial bodies". The 

regulations factor is identical to our theme of regulations. 

 

The CTAM framework categorizes its factors in project characteristics, technology attributes, 

organization characteristics, individual attributes and vendors attributes. The factor “vendor 

attributes” is linked to our theme called companies pitching the technology. 

 

The C-STAF framework did not capture the factor external environment. 

 

The themes pressure by other competitors, pressure from clients and companies pitching the 

technology will influence the adoption of drones positively. On the other hand, the two 

remaining themes can affect the adoption in both a positive and negative way. New regulations 

drive adoption in different ways depending if they are favourable or strict. Similarly, the 

advancement of new technologies can be good for the adoption if they improve drones and 

negative if new innovations lead to substitutes. This factor can influence the adoption 

throughout the whole process. 

 

Summary 

The frameworks TAM and UTAUT captured this factor well, however, it was primarily due to 

the fact that the factors in their framework had broad definitions. On the other hand, the 

frameworks by Gao et al. (2013) and CTAM captured one theme each, regulations and 

companies pitching the technology respectively.   

 

This factor can influence the adoption of drones both positively and negatively and can 

influence throughout the whole process. 

6.2 Most important factors 

For this section we analyse the factors chosen by the interviewees that were provided by Nnaji 

et al. (2018). All interviewees were given the option to rank the factors that they believed had 
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the biggest and least influence on the adoption of drones for safety purposes. The factors which 

are most important will be analysed from the perspective of the frameworks mentioned in the 

literature review.  

6.2.1 Factors influencing the adoption the most 
 

When looking at figure 17, we see that the four factors influencing adoption the most are: cost 

saving, fits into operations, proven technology effectiveness and reliability. 

6.2.1.1 Cost savings 
 

Five persons ranked cost savings as the most important factor, making it the most frequently 

chosen factor.  

 

How cost savings are captured in different frameworks can be found in section 7.1.4 where 

return on investment is a theme that essentially describes the same thing as cost savings. 

6.2.1.2 Fits into operations  
 

Three persons ranked fits into operations as the most important factor making it the second 

most important factor influencing the adoption.  

 

How the factor “fits into operations” is captured by the different frameworks can be found in 

section 7.1.2 where fits into operations is mentioned as a theme.  

6.2.1.3 Proven technology effectiveness 
 

One respondent ranked proven technology effectiveness as the most important factor and two 

interviewees ranked the factor as the second most important factor. When accounting for all the 

responses, this factor is the third most relevant factor.  

 

The framework provided Gao et al. (2013) and C-STAF captured this factor to some extent 

since both these frameworks included results of pilot testing, which essentially proves the 

effectiveness of the technology. The remaining frameworks have not captured this factor. 

 

Summary 
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The framework provided by Gao et al. (2013) and C-STAF were the only frameworks that 

captured this factor. 

6.2.1.4 Reliability 
 

One interviewee said that reliability is the most important factor, two respondents choose 

reliability as the third most important factor. When weighting in all the answers, reliability was 

the fourth most important factor.  

 

The CTAM framework included a factor called "Reliability" under technical attributes. 

Reliability is also mentioned in the C-STAF framework under the step where the study is 

evaluated. The remaining frameworks mentioned in our literature review did not include 

reliability. 

 

Summary 

Only CTAM and C-STAF mentioned reliability as a factor influencing drones.  

6.3 Comparison of the factors  
 

The factors that we obtained through the two ways were very similar. This was to be expected 

as it was the same respondents answering both questions. The factors return on investment and 

cost savings are essentially the same. The same goes for fits into operations.  

 

On the other hand, the factors proven technology effectiveness and reliability were not included 

in our categories in a direct way. However, proven technology effectiveness and reliability are 

related to the theme “result of pilot test”, additionally these two factors fit into the category 

feasibility.  

 

6.4 Proposed framework 

 
The qualitative data analysis of factors that affects the adoption of drone technology based on 

the interviews can be mapped into a process. The study highlights the different phases from 

initiated interest to diffusion in a proposed Drone Adoption Model (DAM) illustrated below. 

The framework was inspired by existing frameworks, in particularly C-STAF, in combination 
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with the factors that was found to be important as described in section 7.2. Detailed description 

of the framework can be found below. 

 

Figure 19 - Drone adoption model (own work) 

Interest 

The process starts by someone in the company bringing the topic up to discussion. It can either 

be a worker or the external environment through companies pitching the technology; or pressure 

from competitors and clients. It is often a worker or a project manager working on the 

construction site that identifies the need. It is not necessarily the top management or decision 

makers themselves that brings forth interest for drone technology. Interest is amplified if the 

company is actively looking for a solution - for instance, if there are increased cases of accidents 

and a better detailed safety plan is under discussion. Most people do not know about the safety 

benefits of drones; hence awareness is an important factor to drive interest and adoption in 

extension. The reluctance of the workers to change and learn technology might reduce the 

interest. This part of the process is inspired from the C-STAF framework (“technology is 

suggested”) and modified to better explain the adoption of drones. 

 

Feasibility Assessment 

The assessment stage entails an examination of the feasibility of the solution by the decision 

makers. The notion that feasibility is the most important factor, and acts as a first barrier for 

adoption, is already presented in C-STAF and was also very consistent with our findings. A 

secondary factor is that the technology must be perceived to have proven efficiency which is 
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needed in the feasibility assessment. Several organizational aspects are included in this step, a 

part of the feasibility assessment is to determine if the adoption of drones will fit into current 

operations. This phases also assesses feasibility in terms of cost savings and time. 

  

Testing & pilot projects 

A positive outcome from high-level feasibility assessment triggers management to source 

vendors providing the solution. A decision to adopt drones does not mean that all construction 

project will use the solution directly. The solution is first pilot tested in a pre-adoption phase. 

These pilot tests can take long time as the companies investing in the technology want to be 

sure that the solution is reliable. Management decides how many pilot tests they want to conduct 

and how fast they want to implement the solution 

 

Diffusion  

As the benefits are proven, more workers in the company will be more likely want to include 

the solution in their projects which will help drive diffusion. Once the technology gets approved 

the solution will be commercialised and used in more projects. After that the solution is 

implemented it will need to be updated as related technologies advance.  

 

6.5 Expected contribution 

 

This study may contribute in making construction companies more prone to invest in drones, 

which in turn would make construction sites safer, which would benefit the construction 

companies and the people working there. Understanding the major factors that influence the 

adoption of drones for safety and having a framework that can describe the important aspects 

when considering investing will be of benefit for the construction companies. Construction 

companies will have a new and relevant framework to structure their innovation adoption 

processes which potentially will drive adoption even further. Also, implementing drones for 

safety purposes is a relatively cheap investment that will show construction companies that 

other technologies also can impact their businesses in a positive way, which may drive adoption 

of other technologies as well. 

 

The company’s manufacturing drones will also benefit a lot from this study. By understanding 

all the factors that are driving the adoption, they will be able to market their products in a better 

and more accurate way so that construction companies understand all the potential benefits. It 
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will drive adoption even further. Also, the findings of this thesis can help the drone companies 

to understand what the construction market is expecting of their products. It will help them take 

more relevant R&D decisions to improve the drones according to the needs of the construction 

industry. This thesis might also increase communication between construction companies and 

drone companies, which is a vital step of increasing adoption.  

 

As construction companies invest in drones for safety purposes, it will make construction sites 

more secure and thus reduce the number of fatal and non-fatal accidents. It will help the 

Swedish government to achieve their newly introduced concept “Nollvision” which is set out 

to reduce fatal work-related accidents to zero. Improving safety in the construction industry 

will be a good step on the way to realise that goal as the industry represented 24% of the fatal 

accidents in 2018 according to Arbetsmiljöverket. 
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7. Conclusion, results and suggestions for future research 
 

The research established factors that influence the adoption of drones for safety purpose in the 

construction industry and how they influence the adoption. Consequently, a model based on the 

findings of the factors influencing drone adoption for construction companies was developed. 

The model is called Drone Adoption Model (DAM) and elaborates on the phases describing the 

adoption of drones for safety purposes. Lastly, we will give suggestions for future research. 

 

7.1 Answers to the research questions 
 
In this section, we will answer the research questions based on our findings from the eleven 

semi-structured interviews. 

 

7.1.1 What are the major factors influencing the adoption of drones as a safety measure on 

outdoor construction sites? 

 

The objective of the first research question was to determine the major factors influencing the 

adoption of drones for safety purposes. This was done in two parts, first we asked open-ended 

questions which resulted in a gross list of themes affecting the adoption of drones. We identified 

24 themes which we then reduced to 17 themes. These themes were then categorized into five 

factors influencing the adoption of drones. These factors were: Awareness, Organization, 

Workers, Feasibility and external environment. 

 

For the second part, the interviewees were asked to rank the four factors they believed had the 

greatest impact on the on the adoption of drones based on a set of pre-determined factors 

influencing the adoption of safety technology in the construction industry. This resulted in the 

four factors Cost savings, Fits into operations, Proven technology effectiveness and Reliability 

affecting the adoption of drones the most. 

 

When comparing the findings from the two different parts we conclude that there is a great 

overlap between the factors. Cost savings and Fits into operations are both themes in the 

categories Feasibility and Organization. Additionally, Proven technology effectiveness and 

reliability are both related to the theme “Result of pilot test” which is included in the category 
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feasibility. Thus, figure 16 accurately describes the factors influencing the adoption of drones 

for safety purposes in the construction industry. 

7.1.2 How do the factors influence the adoption of drones as a safety measure on outdoor 

construction sites 

 

As we have identified factors that influence the adoption of drones, it is natural that these factors 

can influence the adoption in both positive and negative ways. This is also the case for the 

factors we identified.  

 

How the factors influence the adoption of drones has also been modelled in our proposed 

framework Drone Adoption Model (DAM), illustrated in figure 19. The process starts by 

Interest being spread throughout the firm. Once the interest is established, a feasibility 

assessment is conducted. Depending on the result from the feasibility assessment, the 

technology is pilot tested, which then lays the foundation for the diffusion. 

 

The different factors influence adoption in different phases. Awareness primarily influence 

adoption in the Interest phase. Whereas the factors Feasibility and Organization influence 

adoption mainly in the Feasibility assessment. Lastly, the factors external environment and 

workers can influence the adoption throughout the whole process. 

 

7.2 Suggestions for future research  
 

An evidently important factor with regards to the adoption of drones for safety purposes was 

cost savings which was displayed by most interviews. It is one thing to study the potential safety 

benefits of drones in construction sites and another thing to study the tangible economic result 

of investing in drones. What the management is requesting is the later. Thus, a suggestion for 

future research is to try to establish the true costs of the investment in a real-life case study. By 

focusing on this subject, scholars would be able to improve the adoption of drones as the lack 

of this information is currently a hindering factor of adoption. 

 

In addition, scholars could in the future conduct the same study but in different regions and 

compare the results. This would enable conclusions regarding regional differences to be drawn 

which might be of interest for global construction companies and drone companies as well. 



 78 

 

Scholars could also investigate the findings from our thesis and validate, modify or reject our 

findings using more quantitative data and larger datasets if possible. This would investigate the 

validity of our results and proposed framework. 
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