Research Project Proposal: 
In what ways has technology evolved over the last century to impact the function of a construction surveyor?
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2. Abstract: What is the scope of this proposal?

The construction sector has experienced significant transformations over the years, much of which can be attributed to the revolution in technical improvements, which has led to a significant shift in the use of construction surveying. While fieldwork measurements with instruments like a plum-bob were the mainstay of traditional surveying techniques, the introduction of virtual augmented technologies like LiDAR, BIM, and GPS systems has increased the precision and time effectiveness of all surveying types needed by the industry. These advancements have also expanded the average surveyors job role, with the added addition of new challenges/opportunities, this report proposal will provide and emphasise on outlining the scope of said changes and what research methods will be used.

3. Introduction into the study
Currently, my opinion on how the role of a surveyor has adapted due to changing technology is limited. I am currently a trainee construction manager/surveyor for the local public authorities building maintenance team, my experience is limited to using basic surveying tools such as dumpy levels, AutoCAD and thermal imaging, I have used tools such as GPS points, LiDAR and more through university but have yet to use real world experience on site. Before carrying out my research proposal, I currently feel that all of the mentioned modern technology below is beneficial to the industry in one way or another, depending on cost of each tool I am hoping to use the majority of modern tools in my career at one point or another. The time it used to take surveyors to mark out a proposed building compared to now is paramount to just how much better the role has got, the only question is, has it got better for the surveyor themselves? due to the potentially heavier workload thanks to the expansive abilities of the modern tools that are now so available.
4. Aims of the proposal:
To investigate the impact of new technology (LiDAR, BIM and more) on the role of construction surveyors, evaluating how their scope of work, responsibilities and processes have changed.
Hypothesis - “The introduction of virtual technology has significantly altered the role of the surveyor, thus requiring new skill sets potentially in the forms of new degree’s and changing the nature of their role in the wider scheme of a construction project from start to finish.”
5. Objectives: 
1. To review existing literature both online and tangible copies explaining how LiDAR, BIM and GPS technologies are used regularly within the industry and if they have a positive impact.
2. To identify what changes have been made in relevance to the introduction of the new technologies, what these have done to the role of a surveyor.
3. To evaluate the extent of improvements subject to digital technology, assessing accuracy, efficiency and data management.
4. To compare traditional vs technology-driven surveying methods.
5. Evaluating the challenges surveyors face by adopting new technologies
6. To determine a common consensus of current/ex surveyor’s perspectives on the challenged/opportunities presented by these tools.

6. Literature Review:
6.1 Evolution of surveying technology over the past century (1925-2025)
Surveying has come a long way over the past one hundred years, from the use of chains, rods, compasses and plum bobs to far more advanced technology from today such as drones and global positioning systems (GPS) (NOAA, 2024).  Early surveying methods consisted of large quantities of significant manpower and labour; the 20th century saw the implementation of computer aided tools such as BIM, LiDAR, AutoCAD and GPS. 
6.2 Introduction of total stations and electronic measuring tools (EDM)
1970s saw the introduction of total stations, marking a pivotal shift within construction surveying. These tools allow for a much more accurate and time efficient data collection. Following this saw the virtualization progress into what it is today. (Global GPS Systems, 2023)
6.3 Global Positioning systems and the impact they had.
GPS coming into play during the 1980’s revolutionized geographic/spatial data collection, this was done by enabling real time data acquisition which drastically reduced the need for physical reference points and increased the speed of a surveying operation. GPS has become the cornerstone of modern construction surveying and thus allows surveyors to work across much larger and more complex sites spread over the world.
6.4 Building Information Modelling (BIM)
BIM 3D modelling technology has shifted the world of surveying’s focus away from 2D programmes such as AutoCAD to 3D modelling such as Revit. These apps now play a crucial role for surveyors ensuring that real world accuracy is reflected within these digital models. This now asks that the role of a surveyor includes data analysis, visualization and collaboration with various stakeholders.
6.5 The Rise of LiDAR in surveying
Light detection and ranging technology have transformed terrain and topographic surveys, enabling high-precision data collection using multiple lasers. Significantly reducing the time required for larger scaled surveys and has now become essential for projects that require surface models such as natural ground, elevation gains, infrastructure, and development.
6.6 Modern Surveying techniques.
The introduction of artificial intelligence and drones within the world of surveying has made a massive positive impact on data collection. Aerial drones that are equipped with the previously mentioned LiDAR enables surveyors to capture high-resolution photographs and geospatial data from difficult to reach areas. AI-powered data analysis enhances the accuracy and efficiency even further and reducing the possibility of human error. 
6.7 Challenged and opportunities for construction surveyors in the 21st century.
While recent technology has ploughed over many aspects of traditional surveying, they have not come without their challenges and issues. The need for continuous training thanks to the ever-changing updates of software and data security. Surveyors now must possess hybrid skills including traditional surveying techniques all the while adapting and showing an expertise in digital data management and analytics.
6.8 History of surveying (before 1925)
Ancient surveying techniques such as Egyptian rope stretchers, the Roman Groma and more. The roman groma was a surveying tool used to outline straight, right-angles and grids for a multitude of Roman architecture such as roads, cities and agricultural land division. It consisted of a vertical staff with plumb lines for alignment, I believe this tool as common for engineering from the Roman’s, paved the way for the surveying tools we use today. (De Legion Romanna, 2006)
6.9 Technology Adoption in Large Projects
Modern surveying tools have been used in a multitude of recent large-scale projects, as listed below. 
1. Crossrail Elizabeth Line in the United Kingdom, used LiDAR, GPS for the tunnelling and 3D BIM for the management of the complex underground infrastructure in hopes to minimise accidents.
2. Burj Khalifa – United Arab Emirates. GPS & Total stations were used to ensure that the now tallest building in the world stood straight during the construction phase. Laser scanning monitored any structural movement during this phase also, monitoring every so often in hopes to capture as much as a degree in sway to ensure adequate safety. 
3. Panama Canal Expanse, LiDAR and GPS were used to map the terrain and underwater areas. Drones and 3D BIM were used for the proposed excavations.
4. HS2 – United Kingdom, the High-speed rail which is currently still under construction has seen the use of BIM and GIS to plan the route and potential environmental impacts. Laser scanning was used again to ensure precise track alignment.
5. The 3 Gorges dam in China – GPS and satellite imagery enhanced the larger scale excavation and dam alignment saving an unimaginable amount of time. 
6. The Grand Museum in Egypt, 3D Scanning/BIM, LiDAR were used to help preserve the Archi facts and helped construct and design the exhibition spaces.
(Sources used to obtain this information is within the bibliography at the end of the proposal)
Gaps in current findings/to find from planned research:
What the impact on the introduction of new technologies has had on the real-world workforce, this is planned to be answered following my research questionnaires when interviewing practising construction surveyors who have had real experience surveying with and without the use of modern technology.
How has the training and role of a surveyor adapted to these changes? This is one of the questions that will be included in my focus group and interviews. How has training within universities adapted to these changes, what is now included in a general construction management degree that can prioritise and help the future of surveyors?
What regulatory and legal changes have impacted the role the most? Have there been any that have stumped surveyors using older traditional methods, such as a law that requires more from a survey that an older method can’t keep up with?
What emerging technologies are practising surveyors looking forward to/concerned about? Virtual augmented reality has been taking massive leaps from gaming to creating projections of proposed buildings for the user to walk freely throughout. 
7.  Risk Assessment & Data Limitations
Technology barriers can include various challenges in regard to adopting new technologies, these can include cost implications, resistance to chance and learning curves for each personnel. 
The risks glued to carrying out the surveys and interviews for this project will include keeping all participants anonymous, failing to do this can damage the individual and their reputation. This can be detrimental to their career and personal life as the role of a surveyor can often be self employed local to their place of residence. To mitigate this, all answers will be un-named, identifying the interviewee by their rough experience, all data will be locked in a password protected file unreachable by the public. 
Potential issues arising from these procedures of interviews can persist of; respondent bias, meaning that the participant can give false data through his opinion based on other motives other than how they genuinely feel. This can be found if I was to interview a client through work, they would hope to give an answer that I could possibly be looking for in relation to what they want to express. 
8. Methodology
This project research will traverse the incredible transformation of the construction surveying profession using a multitude of mixed method approaches, combining both qualitative and quantitative research data collection methods.
· Quantitative Data Collection: this will include a structured survey following different practising construction surveyors assessing their perceptions of technological advancements and the impact modern tech has had on their roles.
· Qualitative Data Collection: Structured interviews will take place, focussing on all kinds of experienced surveyors from domestic to commercial projects, of which are either still currently practising or recently retired in hopes to gain a wider range of data. This research method is in hopes of gathering an in-depth insight into how the changes have slowly made effect to their roles over the years.
The survey will take into consideration all of the themes, such as the adoption of new technologies, challenges, opportunities, changes that were required to adapt and what the future could hold in their eyes. These interviews will be collected and coded using the SPSS programme to identify any recurring trends and patterns.
Focus groups, these are an excellent way to gather qualitative data on their insights on the impact of evolving tech within the industry. These will be conducted following the initial surveys to validate and explore possible extra findings. The target group for the focus group will be current practising and retired surveyors, spanning over a variety of different project types, locations and years of experience. These groups are planned to consist of 6-8 participants per session.
A pilot study will be conducted before carrying out my full survey/questionnaire. This will be to refine the questions ensuring validity and relevance to the question at hand. I will be asking a handful of questions related to the aim, then another couple relating to how I can improve these questions before turning to the targeted audience. 
Using my literature review, I will cross validate my findings against the findings from the questionnaires/focus groups in hopes to gather a better understanding of the topic over a wide range of sources.
9. Data Analysis
The collected data will be analysed using the statistical tool SPSS, this will identify any trends and correlations within the quantitative data. Pivot tables will also be used to compare different responses from various demographics which will include the variable years of experience to get too their opinion and what types of technology they have used.
Qualitative data obtained from the interviews will be analysed in hopes of identifying any recurring patterns/key themes that can provide a much deeper understanding of how modern technology has changed the profession. 
10. Ethical Considerations 
Ethical considerations will be of maximum importance throughout this research proposal. Consent and signatures will be required from all interviewee’s, participation will be completely voluntary, and all will be assured of their right to withdraw their opinions/views from the research at any time. All data will be completely anonymous, and any information that could jeopardise their identity will be removed.
Data privacy as mentioned elsewhere, I will ensure confidentiality is taken with the upmost professionalism, preventing any data breaches to the best of my ability. This is paramount when collecting sensitive information from said surveyors of which data can damage their career.
11. Skills evolution & Education requirements
The evolution of educational requirements has surprisingly followed the advancements in technology for the construction surveyor/manager. There are now degree programs in construction management and surveying which have had to adapt to the introduction of these new tools. It is very common for surveyors to have individual qualifications for certain specialized certifications such as BIM (Revit), LiDAR, AutoCAD and GIS. 
Soft Skills and Interdisciplinary Knowledge:
Analyse how modern surveyors now require knowledge in data analytics, geospatial analysis, and project management alongside traditional skills.
12. Hypothetical Case Study comparing both traditional and modern techniques
	Criteria
	Traditional Surveying 
	Modern Surveying

	Time Required
	4 Weeks to manually collect the data including mapping out. 
	1 Week of automated data processing using modern tools.

	Accuracy
	Plus, or minus 10mm to 30mm error due to manual calculations.
	Plus, or minus minimal error with GPS & LiDAR precision, can depend on user, 10 - 20mm error possibility. 

	Labor Costs
	6 Full time surveyors consistently out on field work. (Both are based on £300 per day per person)
	3 Full time surveyors, minimising field work by almost 75 percent. (Both are based on £300 per day per person)

	Data Processing
	Manual CAD drafting required, taking 2 weeks
	Building Information Modelling (BIM), LiDAR, GPS etc depending on project can take 2-3 days.

	Safety Risks
	High (manual access to hazardous terrain, heavy equipment slowing down the surveying)
	Low (drones can access dangerous areas, reducing human risk)

	Final Cost
	£100,000 (high full-time labour for longer and the additional equipment rent cost)
	£60,000 (reduced labour, higher initial up-front investment, however long-term savings make a dramatic impact if this case study was built over a decade or more)



13. Cost-Benefit Analysis 
	Category
	Traditional Surveying 
	Modern Surveying 

	Initial Equipment Cost
	£5,000 - £15,000
	£40,000 - £150,000

	Software upfront costs
	£500 - £2,000 (once or easily rentable)
	£4,000 - £12,000 per year (More difficult to rent as much more expensive)

	Training Costs
	£500 - £1,000 – for one tool, however said tool is not going to change again. 
	£2,000 - £8,000 per surveyor of which is consistently changing and requiring new training. 

	Maintenance & Running Costs
	£500 per year depending on renewals. Built much sturdier.
	£10,000 per year as the technology is constantly being upgraded

	Survey Time
	Slower (days to weeks)
	Much faster (Hours or days)

	Labour Costs
	Higher (manual data collection)
	Lower (automated & digital workflows)

	Rework Costs
	High (manual errors)
	Low (precise digital data)

	Total Project Cost
	Higher due to inefficiencies
	Much quicker project scope timescale



14. Conclusion
In conclusion, the surveying methods from traditional to modern cutting-edge technology has massively improved the way construction surveyor’s workday today. Data Management, accuracy, time efficiency, labour costs are all incredible benefits to come from just a few hundred years of development. It is accepted now that all of this requires a magnitude of extra qualifications, research, training and more to use one hundred percent of the tool’s abilities. This exercise will highlight just how impressive modern technology is in comparison, I am very sure their will be older generation surveyors who will be interviewed who will have their own opinion to the newer techniques and technology however, the statistics don’t lie, modern technology Is far better in comparison in terms of long term costs, labour requirements, time efficiency, provision for accuracy and much more. This project will show that this industry will only benefit from the new technology, provided that the general workforce is given the opportunity to be trained successfully.
15. Timetable 
The research will be expected to follow the projected timeline as below:
1. Literature review (2 Months) – This is a review of all academic sources, reports and case studies available to me.
2. Questionnaires (1 Month) – Drafting and refining the questionnaires/surveys. 
3. Pilot Study (1 Month) – Carrying out pre study checklists using the public
4. Data Collection (3 Months) – Sending out the questionnaires and carrying out the interviews.
5. Follow up interviews after obtaining general data (1 Month)
6. Data Analysis (2 Months) – Inputting the data collected into programmes such as SPSS. 
7. Report (2 Months) – Drafting and finalising the research report.
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