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Research methods - The study of Perception on the use of drones in the construction industry 
Introduction
The use of drones has risen rapidly over the last few years and advancements in technology means they are becoming more useful, being able to be used in a variety of areas. The use of drones in the construction industry is largely increasing with it only to increase further in the future. The increasing use of drones in construction will mean they will become widely seen to the public, this can implementations on views of practicality and privacy issues for the public. It also makes mapping and land surveys much faster for the businesses and could potentially affect the amount of work a business will have at any time as traditional methods are much slower.
Aims and Objectives
With drones becoming more widely available and used in the construction industry it is worth investigating how this new technology can be viewed in the eyes of the public and of surveyors themselves as it will continue to change the industry. This is an up to date study with the most recent technology available to research and will benefit companies looking in to using a drone for commercial use as it will describe the problems that can occur. The aim is to look at what the opinions are for the use of drones from the public and the surveyors and look at ethical issues such as privacy as drones are equipped with cameras and are able to look through windows especially in built up areas. It will also look at the ethical issue of automation with some software already able to take control of the drone remote with automated controls carrying out surveys and mapping with any human input potentially leading to a role covered by a robot not a human in the future.
Literature Review
Introduction
the use of drones has been largely increasing over the last few years with drones being use for commercial use rapidly growing and being tested for many applications already. The point of view being with a rapidly growing sector it is becoming more common for drones to be used recreationally and commercially it will become a future trend when drones would be used for many applications especially in the construction sector. The growing use of drones will change the perception of the public and the construction workers that are around them. The literature will be divided into sub headings looking at the growth and market of the drone to the misuse of drones and what the rules set by the CAA (civil aviation authority) and the government are planning for drones. The Last subheadings will look at ethical issues that come with the use of drones and the perception of people for the use of recreational drones.
The Growth of the Drone market and the drone user
[bookmark: _GoBack]Drones have been around widely for the last 10 years for more recreational use; the first drone was being developed during world war one in the form of pilotless aircraft and the first use of aerial photographs to map out an area was used during world war two for mapping out German trench lines across France using planes with cameras mounted underneath. Drone use has rapidly grown in the last 10 years due to falling prices of technology and making them wider available with over 2m sold worldwide for recreation use in 2016 (The Economist, 2017). Recreation drones account for only 10% spent on drones, the other 90% being military drones, “Most drones today are either cheap toys or expensive weapons. But interesting commercial uses are emerging in the middle” (Tom Standage 2016). The use for drones for commercial use is increasing due to the advantages from using them, last year there was 111,000 drones that had been sold to be used for commercial use and this number is expected to rise to around 174,000 for 2017 with the revenue for commercial [image: ]drones twice as big as consumer drones (The Economist, 2017)http://www.economist.com/technology-quarterly/2017-06-08/civilian-drones

Drone misconduct and reports
with the growth of drones still rising there will be more drones flying in the airspace, the UK government along with the CAA has planned for a test in 2018 for all drones uses to sit making them aware of the current rules and guidelines they have set out. The need for this is the amount of issues arising from the misuses of drones, there are already rules in place which continue to be ignored and BALPA (British airline pilot’s associations) claim there have been a rise in near misses with aircraft from 29 in 2015 to 71 in 2016 and now 81 in 2017 with even one flying over a wing of a large passenger airline in Gatwick airport with passengers onboard (BBC, 2017).
There have been issues involved with drones being used to transport and smuggle items as well as a drone being used to send drugs and phones into prison where the gang involved have been caught by the police. In order to help the police with battling the misuse of drones there is a new piece of legislation coming the UK in spring 2018, the draft Drone Bill where police can seize drones and give orders to operators. There are plans to make a register that will be mandatory
Drones in Commercial use
The advancement in drones is now being used to help with commercial aspects. Goldman Sachs an American investment banking group produced an article about drones for commercial use called “Drones; reporting for work “looks at statistical information about commercial and consumer drones stating the construction industry for drones is the largest commercial use and they are already being used for airborne inspections (Goldman Sachs, 2016). Other documents include “The Future of Drone Use – opportunities and threats from ethical and legal perspectives” have looked at a whole range of commercial uses from being used for policing and even for deliveries as they can be seen to be a cost cutting method of work compared with humans, the book also looks at the legal and ethical side of drones (Custers, 2016). Navigant, a large consulting company all over the world carried out a drone in construction survey in 2015 colleting allot of statistical data by asking questions to those on site, many were aware of drone use in construction and a minority unaware however most think that is has the use of showing progress to clients and for marketing purposes, rather than being used in conjunction with the construction of a building itself. The report shows positive data showing that 100% of the projects a drone has been involved with has been successfully completed (Navigant, 2015). (DroneDeploy, 2016)
Drone ethical issues
Drones now raise ethical issues with privacy and trespass as with companies such as amazon planning to use to drones to complete deliveries. There is currently little information on how they plan to do this with regards to the delivery itself and the route it will take as the drone will probably fly over owned land, if they can get around the issue of trespass, perhaps so can others leading to companies using drones over owned property to gather information. This leads on to issues of privacy with drone’s cameras able to look into areas of the home, there are current laws stating you cannot be within 50m of a building you don’t have control over or permission to do so however with the cameras equipped it is still easily possible to view into people’s properties. Current laws and legislation are constantly. being changed to keep us with drone problems and laws set out by the CAA (Civil Aviation Authority) limit the use of drones so no problems occur and that you should fly your drone in a safe manner (CAA, 2016)
Drone perception
The ministry of Transport has carried out a survey in 5 locations in the UK about the public perception of drones. The general trend of the survey showed the most people were unaware of the use of drones and that the younger participants already knew about them. Most believed they were either small toys or military use and overall the perceptions were negative as there was no positive news on drones, after a class about drones another survey was taken about the changed views and all turned to positive feedback but with concerns for privacy and accountability of drones. (Department for Transport, 2016). The report for the surveys was carried out for the perception and asked people of various ages although the survey looks at perceptions it fails to concentrate on certain field areas in depth and to look at the perception of the workers in that area themselves
Conclusions
Overall there are very few documents regarding perception around drones and there are few about drones in work due to the recent growth and advancements for drones in construction. There are documents surrounding each area however most tend to be news articles reporting on advancements or more likely miss use and negativity about drones which affects perception. The dialogue survey is the most relevant current information along with “Drones reporting for work” by Goldman Sachs however the each fail to cross over with Goldman Sachs failing to go into depth on drones in work and the negatives involved and the dialogue survey fails to identify problems with drones in commercial use and the opinions of the workers. this leaves a future area for study for researching the perception of drones in the construction industry for both the public and the workers as this is a new expanding market with very little information existing, ever changing laws and legislation means that the topic will continue to change until the use of drones commercially becomes more popular and laws and legislation will cover all areas.


Methodology
When looking at and researching the perception of drones in the construction industry I plan for carrying out the research using using primary source of information due to the lack of literature for the area. I plan to collect both quantitative and qualitative date, I will plan on getting research using questionnaires which will contain both quantitative and qualitative questions, interviews and observation will provide qualitative data.
Questionnaire
I plan to create questionnaires aimed at both the public and workers in the construction industry asking about their personal perception of drones being used in construction. The questionnaires will include various questions aimed both the safety, privacy and other ethical issues around the area including whether they believe a drone can affect the amount of business a company receives. I will keep the number of questions the same for all of the questionnaires
Interview
Interviews should be aimed at both groups of workers and the public for a qualitative research style as I am looking for opinions and views on the topic. I plan to keep an independent variable of interviewing the same number of workers as the same number of public and keeping the same questions and number of questions for each and allowing the dependant variable being the answer of each of the interviewees. The interview should be either voice or video recorded for future reference.
Observation
For observation I plan to use my own drone and fly within an area where it can be close to the public and construction workers on different occasions but staying within the CAA rules of being further than 50m away from people and buildings, I can then observe people’s reactions and ask questions of their perceptions on drones, to keep it fair I plan to fly at the same distance each time and at the same height so that it is a clearly visible each time. 
Results
My results will contain both qualitative and quantitative data in the form of interviews and questionnaires, for displaying my results from questionnaires I will show the results in the form of charts for whichever suits the need best, this will display clearly on the amount of answers chosen these will be referenced with the questionnaires results sheets for checking chosen answers. The interview answers will be written in the results section as a quote from the interview that can then be discussed.
Evaluation
The potential impact of this research can help with the growth of the drones in the construction sector by identifying key issues related to both the workers in that sector and the public, these issues can be addressed early on in the development of drones for construction and see that they are used correctly and safely, it is important to look at company’s currently using drones and some that are not to get best results as some company’s me be biased towards or against 
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