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Abstract  

In recent years, web scraping has become a popular technique to gather large 
amounts of data from many sources. 

The study focused on the exploration advantages of web scraping in the market re-
search process for a small rental business. The business has existing market re-
search that still contains several manual steps and limitations inaccuracy. The objec-
tive of this thesis was to introduce and examine how web scraping could support a 
small rental business in the market research process. The research framework for this 
thesis was a constructive research approach that helped to fill the gap between theo-
retical background and practical problem. The definition of web scraping was applied 
in the market research process, and the implementation process used both qualitative 
and quantitative research methods. 

The thesis was carried out within the scope of a small rental business. The research 
applied qualitative research by having interviews with potential users of the case 
study, reviewed the existing market research process, and then analyzed the pro-
cess's performance with web scraping. The interviews were adopted to collect the 
views of participants about the web scraper and their feedbacks. 

By applying web scraping, the author was able to identify the advantages gained in 
time productivity and efficiency in the market research process. Moreover, the study 
presented the implementation of a simple web scraper with Python for small rental 
businesses. The implementation process was reviewed by potential users and ad-
justed to meet the case study’s needs better. 
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1 INTRODUCTION 

According to IBM, we create 2.5 billion gigabytes of data every day, and about 75 

percent of all the data is unstructured from different sources such as text, voice, 

and video (IBM 2014). Hence the internet becomes an essential source of infor-

mation. The explosion of data is transforming the industry that we know today. 

One of the key data processing techniques is web scraping. Web scraping can be 

used to explore valuable information from the internet, such as news, online prod-

ucts, or the power of product price to increase purchasing ability, understand cus-

tomer behavior, and improve marketing strategy. 

With the massive amount of data on the internet, web scraping has become one of 

the best approaches to draw out data from different resources. Web scraping is a 

technique for extracting unstructured data from websites to a structured format 

that is ready for analysis (Koshy 2018). Business owners and organizations could 

use web scraping to gather information from online publications and social media 

platforms.  

In addition, during the Covid-19 pandemic, web scraping is more crucial than ever 

before. Many businesses are trying to survive, web scraping and data analysis 

could be seen as a necessary tool for supporting the decision-making process and 

make it through the crisis. McKinsey (2017) states that businesses with advanced 

market research techniques can take advantage of 85 percent in sales growth and 

more than 25 percent in gross margin. Data can strengthen business decision and 

strategy planning so that businesses around the world determine data as their key 

competitive advantage to catch up with competitors.  

This thesis is carried out to explore how web scraping supports the market re-

search for Airbnb hosts that is highly relevant to the decision-making process in or-

der to overcome difficulties in the Covid-19 situation. Also, the thesis aims to build 

the web scraper as a suitable solution to meet the case study’s requirement. To 

find out the benefits of web scraping in research landscape, the research analyzes 

the performance of this technology in the market research. 

 



 
 

2 

2 RESEARCH DESIGN 

This chapter presents the research's motivation, research questions, the limita-

tions of the study, the research approach, and the structure of the thesis. Also, the 

data collection and analysis of this thesis are discussed in this chapter.  

2.1 Thesis motivation 

Data analytics is now widely used in various industries, also in the hospitality in-

dustry. It is becoming one of the most critical aspects for companies to take a 

competitive advantage in the market. For instance, from 2013 to 2014, Red Roof 

Inn, a hotel chain in the United States, could predict flight cancellations and 

launched an effective marketing campaign by gathering public weather data and 

flight information. (Bhattacharjee et al. 2017) 

The hospitality industry includes hotels and relative services with the same con-

cept, for example Airbnb could benefit from using web data. There are currently 

many aggregation websites that offer all information regarding accommodation, 

such as Tripadvisor.com, Kayak.com, Airbnb.com, and Booking.com. Technology 

likes web scraping can help business owners gather and analyze data from these 

sources.  

Python is considered the most popular programming language for web scraping 

when it could smoothly handle the data extraction process and provide a wide se-

lection of web scraping frameworks (Koshy 2020). Scrapy and BeautifulSoup are 

two frameworks that are usually chosen to scrape data because of outstanding 

performance. This thesis reviews existing web scraping frameworks and selects 

the most suitable framework for creating the case study's web scraper application.  

2.2 Research questions 

The thesis discusses the traditional market research of rental businesses, then 

finds some effective ways to increase the efficiency of the process. The primary 

goal of this thesis is to explore the advantages of web scraping to the market re-

search process through a case study of building a web scraping application for 

Airbnb hosts to collect data in the market. In specific, collecting competitors’ data 
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is helpful for one business owner to adjust the price, improve the customer experi-

ence as well as marketing campaign planning. This research aims to create a so-

lution for the case study by answering the main research question as stated below: 

• How can the web scraping technologies support the market research 

process for rental property business? 

In order to solve the main research question and provide an easy-to-follow path for 

the research, sub-research questions have been formulated: 

• How does the existing market research process of the case study look 

like?  

• How does a web scraper service help to collect competitive market 

data? 

• What are the stages of building a simple web scraper as a service? 

 

The first question aims at reviewing the current market research, its process, and 

existing problems for the case study. The second question explores how one web 

scraper works and how to apply web scraping to extract competitive data from 

public sources. Based on the case study’s requirements and together with the the-

oretical background, the third question finds out needed steps to create a web 

scraping as a service from scratch with the programming language. With the web 

scraper built for the case study, the research may apply the solution to the existing 

process and detect benefits that web scraping can support the market research 

process for rental property businesses.  

Currently, there are different available technologies of web scraping that could be 

applied in business models. The functions and capabilities of web scraping tools 

depend on business requirements. Emerson (2019) defines some of the potential 

web scraping tools that could be applied in the market research process: 

• Browser plug-in tools: Plug-ins could be installed and used directly in 

browsers such as Chrome, Firefox, Microsoft Edge. However, these tools 

require manual works from users that will select the location of information 

that they want to scrape. 
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• Desktop applications: Web scraping desktop applications are famous for 

the friendly user interface (UI) that users could easily get familiar with func-

tions and working flows. With scraping applications, it does not require 

knowledge of HTML and CSS. Hence, web scraping desktop applications 

are widely used by enterprises with paid subscription fees. 

• Programming languages: a web scraper could be built with programming 

languages such as Python, R, or C#. By developing web scraping solution 

with programming languages, it requires investments of time and learning 

as well as could be scalable.  

As the thesis aims to find a possible solution for a small rental business with a lim-

ited budget and the author had a technical background, the study will implement 

the web scraping solution with programming languages and measure how the 

built-up web scraper could affect the market research process. 

2.3 Research limitations 

The topic could be seen from different point of views. Therefore, this thesis only fo-

cuses on the rental business context and the Finnish market. Moreover, the re-

search is targeted at the specified case study and may not apply appropriately to 

other cases. However, it can be applied to other rental businesses in the same 

market segment.  

The data used for evaluating the supports of web scraping to the market research 

process is mainly collected from the case study. The research analyzes the perfor-

mance of having web scraping in the existing market research to find out the bene-

fits of this technology. Therefore, the data analysis of this research will not be 

compared to other studies. 

The thesis also introduces fundamental steps to build the web scraper from 

scratch that are required to have basic knowledge of HTML and CSS. However, 

web scraping services are also mentioned in the research. These services are 

easy for the business owner to purchase and quickly start working with web scrap-

ing technologies.  
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2.4 Research approach  

This thesis aims to apply web scraping technologies in the market research pro-

cess to gather data for Airbnb hosts. Hence, the author decided to implement a 

constructive research method that is used to fill the gap between academic theory 

and practical problems.  

An alternative to a constructive research approach could be design science re-

search, but as CRA includes market testing in the implementation stage (Lind-

holm, 2008), CRA was chosen. Kasanen (1993) presents that the constructive re-

search approach should always start with a practical research problem and be fol-

lowed by the below steps: 

1. Obtain the necessary knowledge of the study field. 

2. Develop applicable solution ideas for the problem. 

3. Implement the solution idea and test its feasibility. 

4. Demonstrate the relationship between the theoretical foundation and solu-

tion contribution. 

5. Evaluate the applicable results. 

According to Pasian (2015), neither deductive nor inductive reasoning could cover 

the constructive research approach fully. Therefore, abductive reasoning is used 

to replace inductive and deductive processes by adopting a pragmatist perspec-

tive. Image 1 describes the formulation of the abductive reasoning approach. 
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In this paper, the thesis starts with reviewing existing web scraping frameworks, 

then develops and tests these options to build a scraper for a case study that was 

mentioned in the thesis motivation part. As several concerns arise during the study 

case, abductive is used to explain these redirections. Following the abductive rea-

soning approach, the research aims to evaluate applicable results as well as re-

flect on the relationship between theories and practical work.  

2.5 Research methods 

There are three main research methods to demonstrate the solution in the con-

structive research approach: qualitative research, quantitative research, or the 

combination of two of them. (Oyegoke 2011) 

There are two common research methodologies: qualitative and quantitative. They 

depend on ways of collecting data and analysis as well as they help to answer dif-

ferent kinds of research questions. Qualitative research is presented under words 

to understand single concepts or phenomena, and interviews play an important 

role in executing this research method. Miles and Huberman (1994) also mention 

that qualitative research provides relevant ways to draw conclusions and verify it. 

Image 1 The formulation of abductive reasoning approach (Samim 2020) 
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Alternatively, quantitative research expresses data with numbers and graphs to 

verify  

theories and assumptions. While quantitative research is used to generalize facts 

about a topic, qualitative research help researchers to collect in-depth insights on 

topics that are not well understood. The different methods in qualitative research 

and quantitative research are clarified in the chart below. 

 

2.6 Data collection and analysis 

This research presents a case study of applying a web scraper to the existing mar-

ket research process for Airbnb hosts to collect competitive market data. The goal 

is to evaluate the support of the web scraping technology to the case study as well 

as generate a list of suggestions for further improvement.  

After collecting the necessary knowledge for the research, the research gathered 

data through interviews with Airbnb hosts in the Helsinki region who are potential 

users of the case study. The main purpose of the one-to-one interview was to 

Table 1. The differences between Qualitative and Quantitative Research (Othman 
2011) 
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gather the user’s opinions on the implementation of web scraping to the market re-

search process. The interview section consists of different open-ended questions 

that require specific responses. Therefore, the qualitative research method was 

adopted to collect and analyze these open-ended questions. Also, the quantitative 

research method was applied to compare the performance of the existing market 

process and the new one with web scraping. The performance could be estimated 

based on data volume, time, and speed. These collected data aimed to help an-

swer the thesis’ research questions and provided ideas to improve the case study. 

2.7 Thesis structure 

 

 

 

Figure 1 presents the structure of this thesis. The thesis is divided into six chap-

ters. In Chapter 1, the thesis introduces the topic and research background. Chap-

ter 2 demonstrates the motivation why the thesis is conducted, identifies the main 

objectives, and the foundation of research questions. Also, the research approach, 

research method, data collection, and the limitations of this study are explained in 

this chapter. Next, Chapter 3 explores the theory of the research. This section fo-

cuses on web scraping, its framework (Scrapy and BeautifulSoup), and legal is-

sues. These information helps build the theoretical foundation of how web scrap-

ing could support the market search process for small rental businesses. Chapter 

Introduction 
Research  

Design 
Theoretical 
Background 

Summary Conclusion Implementation 

Figure 1. Thesis Structure 
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4 shows the case study, the implementation, the result, and explains how the per-

formance of the implementation could help answer research questions. Chapter 5 

presents the data collection as well as presents the results of the analysis. Chap-

ter 6 finalizes the whole research and answers initial research questions. At the 

end of this chapter, several suggestions for further development are also given. 

Chapter 7 summarizes the whole research and provides research conclusions. 
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3 THEORETICAL BACKGROUND 

This chapter introduces technical terminologies and fundamental components re-

lated to web scraping, including techniques, components, existing frameworks, 

and processes that are applied to this thesis as well as how they are combined to 

execute. 

3.1 Description of existing market research  

Currently, market research is one of the crucial processes in the rental business. 

Market research is a term of the process includes gathering, analyzing, and com-

municating with information about a product or a service that is offered in the mar-

ket (Entrepreneur Europe). This process helps the Airbnb owners to keep an eye 

on the market and understand how their competitors are doing. Figure 2 presents 

the market research process is divided into four steps below. 

 

 

 

3.1.1 Define objectives 

In order to start the market research process, it is important to develop questions 

that allow defining problems or opportunities. Regarding rental businesses, some 

of their common concerns are location, pricing, level of occupancy, customers’ re-

view, and ratings. By understanding the objective clearly, it helps to keep the re-

search process focused and effective.  

3.1.2 Develop a market research plan 

The market research plan defines the necessary steps and sources for carrying 

out the research. This step consists of a written plan that outlines the management 

Define Objectives 
Develop Market  
Research Plan 

Collect Relevant 
Data and 

 Information 

Analyze Data 

Figure 2. Market Research Process 
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problem, defines specific research approaches, required data, sampling plans, the 

budget for the research, and how the results support the decision-making.  

3.1.3 Collect relevant data and information 

This is the core of the market research, which is used to collect data through pub-

lic sources, surveys, conducting interviews, field testing, etc. Most of the collected 

data will be answers, choices, observations that are then stored in spreadsheet 

format for further analysis (Market Research Guy 2020). The collection of data 

plays an important role in decisions that businesses will make later. However, it 

will take a lot of time if one business wants to extract a large amount of competi-

tors’ data from public sources by copying and pasting data manually.  

3.1.4 Analyze data 

After gathering all relevant data, the last step aims to make the collected data 

speak through structured tables, visualizations with the help of Excel or business 

intelligence tools such as Power BI, Tableau, Google Analytics. Analyzing data 

aims to look for trends of the market, specific conclusions that support the last de-

cision.  

3.2 Introduction to web scraping 

Web Scraping is known as a technique used to extract data from multiple sources 

to simple flat files or databases that make further analysis and visualization easier 

(Sirisuriya 2015, 135). In the past, the only method to collect data from websites is 

copy-and-paste data manually. Good practical examples of web scraping could be 

competitive market research, price intelligence, and content monitoring.  

Web scraping is also known as web harvesting, web data extraction or web data 

mining can be defined as a technique used to extract data from websites through 

an automated process. In other words, this process aims to copy data automati-

cally from websites and deliver them to a database that could be structured or un-

structured database. Generally, web scraping could be executed by writing an au-

tomated program which is a web scraper. The web scraper queries a web server 

and request data under format like HTML and XML format, then parses that data 

to extract needed information. Figure 3 illustrates the structure of the web scraping 
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process. 

 

 

 

Web scraping has been a popular technique in the business world that includes 

not only big corporations but also startups. As data is a priceless asset for compa-

nies and organizations, web scraping allows the business owner to quickly gather 

vast amounts of data from online sources. This is the core of the market research 

and business strategy, for instance, gathering product reviews, social networking 

posts, or comparing competitive prices. 

3.3 Web scraping components 

There are four main components included in the web scraping: Crawler; Parse and 

Extract; Format; and Storage Module. Figure 4 presents how web scraping’s com-

ponents are used in the scraping process under simple steps. 

 

 

 

 

 

 

 

 

 

 

Targeted Websites  
(HTML Page) 

Web Scraping 
Technique 

Structured Data 

Figure 3. Web scraping process 

 

Crawler – Document Load 

Parsing and Extraction 

Format 

Storage 

Figure 4. Web scraping working flow 
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3.3.1 Crawler 

Web Scraping always firstly starts with a data source that navigates the target 

website by making HTTP Request to the URLs and downloads the unstructured 

data, for example, HTML content (Tutorials Point 2020). The goal of the crawler is 

to visit the web page and handle the discovery process (Scrape Hero 2018). One 

good example of the crawler is Turnitin.com’s robot that searches and gathers 

content information from the internet and helps higher education institutions pre-

vent plagiarism. (Turnitin 2020) 

3.3.2 Parse and extract 

Extracting data is known as the process of extracting raw data in HTML format and 

parsing the relevant data element. Regular Expression, HTML Parsing, DOM 

Parsing are the main parsing techniques. This process could help users extract 

and parse data as their demands.  

3.3.3 Format 

The extracted data then needs to be transformed into a human-readable format. 

These data could be saved as CSV, JSON, XML form that depends on user pur-

poses. 

3.3.4 Storage module 

In order to complete the web scraping process, a storage module is required. 

Once the data has been extracted and formatted, it could be stored in a standard 

format such as JSON and CSV files or a database such as MongoDB.  

3.4 Web scraping frameworks 

Web Scraping frameworks address most web scraper common tasks to achieve 

specific goals such as Site access; HTML parsing and contents extraction; Output 

building. Scraping frameworks present a more integrative solution. (Daniel, Anália, 

Hugo, Miguel & Florentino 2013, 791) 

Web Scraping comprises many programming technologies, frameworks, and tech-

niques. Some of the best options for each programming language are Selenium, 
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Scrapy (Python), BeautifuSoup (Python), Goutte (PHP), etc. In this section, the 

thesis focuses on discussing Scrapy, BeautifulSoup, and how they can be applied 

in variety situations. 

3.4.1 BeautifulSoup 

BeautifulSoup is a pure open-source Python library developed by Leonard Rich-

ardson, which is mainly used for HTML and XML file parsing. It provides methods 

to search elements and extract structured data from a website and saves program-

mers a lot of time since it could collaborate with common parsers such as lxml or 

html5lib to provide a solution to navigate, search and modify the parse tree.  

Beautiful Soup is a more streamlined version than its brother, which is Scrapy and 

could be used for simpler web scraping projects. It can parse HTML and XML doc-

uments and bring simple methods to work with DOM (Document Object Model). In 

addition, Beautiful Soup has the capacity of exporting fetched documents to 

Unicode or UTF-8. 

3.4.2 Scrapy 

Scrapy is a web scraping framework for Python and useful for various of purposes 

such as data mining, information processing, or historical archival. Scrapy is more 

powerful than Beautiful Soup as it is usually used for large scale web scraping.  

Scrapy offers a complete package for downloading web pages, processing inside 

content, and converting to readable files or databases. Developing web scraper 

with Scrapy is quite easy to follow, the important thing is to create the parse() func-

tion to deal with downloaded data and return scraped data.  

3.4.3 Lxml 

Lxml is a Python library and is one of the fastest libraries for processing XML and 

HTML. This library is built on top of the libxml2 XML parsing library written in C 

which combines the speed of the native C library and the simplicity of Python 

(Fatenaite 2020). Python lxml can be used to create XML and HTML documents, 

find specific elements. 
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3.4.4 Other frameworks 

Selenium 

In the beginning, Selenium is widely used for website testing (Mottet 2018). Also, 

this library could be used as a web scraping library and allows users to control a 

web browser and automate different events such as clicking and scrolling. While 

Scrapy or Requests cannot work well with websites written in JavaScript, Sele-

nium has good performances with JavaScript events and can control web brows-

ers such as Chrome, Safari, or Firefox by combining with WebDriver protocol.  

3.5 Web scraping as a service 

Web scraping as a service is a term for executing the data extraction without re-

quired coding knowledge. From big corporations to startups and tiny businesses, 

web scraping as a service provides several solutions such as price tracking, social 

media monitoring, information aggregation. The service allows users to collect 

data from online sources within a few clicks in the same way as using softwares. 

Some of the common web scraping services are Octoparse.com, Parsehub.com, 

and Scrapinghub.com.  

One of the big limitations of web scraping service is pricing. The cost depends on 

the numbers of websites to be scraped, complexity, frequency of scraping, mainte-

nance as well as customer support service. While big companies could consider 

web scraping service to be a good option to replace humans, small businesses 

need to work on the budget. For these reasons, this thesis aims to create a simple 

web scraper self-service that shares the difficulties with small businesses in the 

hospitality industry.  

3.6 Website structure 

Web scraping approaches depend on website structures. Websites store data in 

two main ways that are Hypertext Markup Language (HTML) elements and Appli-

cation Programming Interface (API).  

Hypertext Markup Language (HTML) 

Hypertext Markup Language (HTML) could be seen as a backbone that describes 
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the structure of the web page(w3schools). As data is stored under HTML ele-

ments, it is important to have a basic understanding of how the web page is struc-

tured to extract desired information. The structure could be checked by inspecting 

the website. Figure 5 presents the structure of the Booking.com website that is the 

targeted website used in the case study. 

On the console dialogue, it presents the HTML structure with basic components 

such as div, class, and their hierarchy. From the website surface, the user can 

hover over the information they want to extract data and the div in the console gets 

highlighted. 

Application Programming Interface (API) 

In the case that the website stores data in API, it will call the API every time a user 

comes to the page. Then, the web scraper needs to create the request and extract 

data from the API. First, the XHR network needs to be inspected from the URL 

that would be scrapped. The next step is to detect the requested response that 

Figure 5. The structure of the Booking.com website 
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provides the required data. Figure 6 shows the structure of the XHR network that 

contains the list of request responses of destinations.  

 

 

Figure 6. The XHR section under the network of Momondo.com 

3.7 Legal Issues 

Web scraping is not an illegal activity. Google is a good example for the legaliza-

tion of web scraping, the group built the business based on web scraping, and it is 

still one of the biggest corporations in the world. However, there are important 

things that need to be carefully considered before starting the process. Firstly, it is 

essential to check the Robots.txt file. This file is widely used by websites to com-

municate with web scrapers and inform areas that the web scraper has the right to 

access (Narizhnykh 2018). The next thing is to respect existing law acts such as 

the General Data Protection Regulation (GDPR) in Europe and the US Privacy Act 

in the United States. Recently, the GDPR sets the law for protecting personal in-

formation which is used to identify a person. Specific personal data could be a real 

name, date of birth, email address, social security number, gender, and living ad-

dress. Unlike European countries, the US does not set the rules for consumer data 

privacy at the federal level (DataOx 2020). However, the US is working on the 

preparation phase for data privacy and California recently passed state laws to 

protect personal data.  
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3.8 Web scraping in the market research process 

As presented in the sub-chapter 3.1, the traditional market research process con-

sists of four main stages: defining objectives, developing a market research plan, 

data collection, and analyzing data. In the process, manual data collection is a 

time-consuming and inefficient step in which web scraping replace repetitive tasks 

and automate the process. Figure 7 shows the integration of web scraping into the 

market research process. 

 

 

The web scraping could be integrated into collecting relevant data and information 

stage. Web scraping automates the process of data collection and allows users to 

save data in a format such as CSV, XLSX.  

Figure 7. Web scraping in market research process.  
 
 

Define  
Objectives 

Develop Market  
Research Plan 

Collect Relevant 
Data and 

 Information 

Analyze Data 

Web Scraping 
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4 IMPLEMENTATION 

As mentioned in Chapter 2, the constructive research was conducted for this the-

sis. This chapter outlines an overview of the case study, project’s goals, its de-

mands, followed by the discussion of the selected integration tools that are neces-

sary parts of phase 2 and phase 3 of the constructive research approach to con-

struct and implement solution ideas.  

4.1 Introduction to case study 

Abby Corner is an Airbnb listing based in Kamppi, Helsinki which was operated by 

two founders – the author and her partner. The listing has been running since April 

2019 with the objective is to provide accommodation to tourists. Abby Corner was 

chosen as a case study of this research because the author is one of the founders 

of this listing. Through this study, the web scraping technology was applied to re-

search the Airbnb market in Helsinki and expect the results could be beneficial for 

Abby Corner as well as other listings with the same concept.  

Due to COVID-19 (coronavirus), the Airbnb business has been hit hard, and 80% 

of Abby Corner bookings have been canceled from May to September 2020. Ac-

cording to McKinsey (2020), it will take until 2023 or even later for the hotel indus-

try to recover to the post-COVID-19 level. To overcome the pandemic situation 

and speed up the recovery, the author decided to create a web scraper to collect a 

large amount of public information about the hotel industry to gain a competitive 

advantage.   

4.2 Project goals 

The project aims to build web scraping as a simple service for two hosts to extract 

hotel listings data from the Booking.com website and transfer the results back to 

users. In other words, the web scraper automates steps such as searching, clicks, 

and scrolls on the website that could help minimize human interactions and reduce 

time consumption spent on market research. Below is the diagram of the scraper 

architecture: 
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4.3 Project requirements 

The project collects functional requirements mainly from two hosts of Abby Corner 

that will be primary web scraper users. Besides, the requirements are also gath-

ered from the first interview group. By implementing all functionalities below, the 

web scraper can be used by main users and other businesses that have the same 

difficulties in the market research process. Table 2 illustrates the necessary func-

tional requirements for the web scraper application.  

Table 2. Functional requirements 

No. Description Priority 

(1 is 

highest) 

1 The users can paste the website URL where they 

want to extract data. 

1 

2 The web scraper can detect website contents. 1 

3 The user can add HTML tags and CSS classes to 

select data that need to be scrapped. 

1 

4 The user can export the result to CSV format. 1 

5 The user can see the preview window of the result. 2 

User/ Frontend 
Target Website 
(Booking.com) 

FLASK 
HTTP/ 
Web 

Scraper 

Figure 8. Basic architecture of web scraper application 
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4.4 Implementation 

This chapter describes the implementation of a custom web-scraper-as-a-service 

that is used to automate the collecting market data process to replace manual 

steps in the process and reduce repetitive tasks day-by-day. There are three main 

stages in this implementation part, which are designing, implementation, and test-

ing. 

4.4.1 Application design 

The project will integrate the BeautifulSoup for scraping the site with Flask to build 

up a web form. Below is the first sketch-up of the scraper:  

 

As could be seen from Figure 9, the application has a simple User Interface (UI) 

for users to enter the website URL contains data that needs to be extracted. Then 

the requested link is sent to a web scraping service, and the triggered script will 

handle searching, extracting steps, and send searched results back to the user. Fi-

nally, the user could export collected data to a flat file in CSV format.  

URL 

Scarped Data 

JSON File 
Output 

HTML form FLASK 
Beautiful 

Soup 

Scraping 
URL 

URL 

Output Data 

Figure 9. Sketch-up of web scraper 
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4.4.2 Target objectives 

The scraping target in this project is the Booking.com website. Booking.com is ho-

tels, rentals, and accommodations aggregation website with the mission of provid-

ing easier experiences to travelers around the world (Booking 2020). According to 

the Booking.com website, it provides more than 28 accommodation listings to-

gether with over 6.2 million listings of individual places, apartments, homes, and 

currently available in 43 languages.  

Before starting web scraping, it is essential to discover the targeted website’s 

structure and robots.txt to check any restrictions in order to minimize the chance of 

being blocked. As Booking.com had a long list of robots.txt, this thesis only fo-

cused on important sections are shown in Figure 10. 

It could be seen from Figure 10 that Booking.com seems does not allow web 

scraping to work at /product_header.html and reviewlist.html. However, this case 

study aims to gather results at /searchresults.*.html which is not noted in the list of 

Booking.com’s robots.txt. 

4.4.3 Development process 

After completing the initial investigation, selected tools or frameworks are applied 

to build the web scraper application. The development stage is divided into two 

parts: scraping site and web service.  

Figure 10. A part of robots.txt from Booking.com 

https://booking.com/robots.txt
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In terms of the scraping part, many existing frameworks that could perform web 

scraping that reviewed and summarized in Chapter 3. However, the difficulty of im-

plementing a web scraping framework depends on the knowledge and skills of the 

user. To make this easier for scale-up or maintenance in the future, BeautifulSoup 

was selected as it is very friendly for beginners to learn and execute.  

Building a web scraper with BeautifulSoup is simple and it can quickly extract data 

from websites. The most important parts of BeautifulSoup is to access the website 

content and find desired data that is contained inside HTML tags.  

 

Figure 11 shows the way to get access to the website with requests library and ap-

plying the BeautifulSoup method to parse it into HTML structure with the support of 

lxml. 

Next, the results function is built to search for HTML elements containing the de-

sired data. It could be seen from figure 12 that the web scraper used findAll() 

method to go through all selected elements and extract the data.  

 

 

Figure 11. Scrape function of the web scraper 
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Figure 12. Results function of the web scraper. 

For the web service, the project chooses Flask as a web framework as it is explicit 

and easy to get started. Flask is a web framework written in Python. Although 

Flask does not have any components that integrate third-party libraries, Flask sup-

ports extensions that easily include features (Kraczkowsky 2019). Some examples 

of extension include opening authentication, validation, upload handling. Flask al-

lows user to develop and deploy a simple web application promptly with URLs and 

REST. Figure 13 shows an example of a simple application created with Flask. 

 

Figure 13. A complete Flask application 
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4.5 Figures of implemented web scraper 

The home page of Abby Corner’s web scraper provides a form for users to define 

the scraping objective. In order to start the web scraper, the user pastes the Uni-

form Resource Locator (URL) as a website address that user want to extract data 

to the box, then click on “Get” button.  

 

Figure 14. Home page of Abby's Corner scrape 

Then the scraper detects web page data and shows a window like figure 15 below. 

The box on the right side contains setting options for data selection. Data is 

scraped from HTML structure through the tag and class. Therefore, the user needs 

to add inputs for the HTML tag name, CSS class, or other attributes and click the 

“Scrape” button to trigger the extraction.  
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In the next stage, the scraper displays the preview window of scraping results that 

the user could review the information before exporting data to CSV format. 

 

 

 

Figure 15. Configuring page 

Figure 16. Preview window of scraping result 
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Collecting data with Abby Corner’s web scraper is successful in the end. The re-

sults are exported to the XLSX file format that displays the number of accommoda-

tions listed on Booking.com based on user input. The output is illustrated in Figure 

17. 

 

4.6 Results and testing 

By adding the web scraper to the market research process, data can be automati-

cally run from a web page to end-users with only a few clicks. Also, data scraped 

from the webpage is transformed into an appropriate form and ready for further 

analysis steps.  

In order to check whether the web scraper could decrease the time spent on the 

data collection step, the time consumption of each step in the market research 

process was recorded. Two hosts conducted the process parallelly. For comparing 

Figure 17. Output of the web scraper 
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execution time on collecting market data step, while defining objectives, develop-

ing a market research plan, and analyzing data were completed together by two 

hosts, the collecting data step was conducted individually. The duration of each 

step is presented in Figure 18 with four colors represent step defining objectives, 

developing a market research plan, collecting relevant data and information, ana-

lyzing data respectively. The first row illustrates the timeline of manual market data 

research, the second line is conducting the time of market research process with 

web scraping.  

 

 

Both hosts started the data collection process at the same time, while the first host 

gathered relevant data for the research in 3 hours, it only took the second host 30 

mins with the help of Abby Corner’s web scraper. A special note was that the 

spent time on the data collection of the first host included time consumption for 

gathering data and fixing typo errors in the record, while the exported file from the 

automation process was in the appropriate format.  

Based on time-consuming records, it could be supposed that the web scraper 

could save time for Airbnb hosts in the market research process, especially the 

data collection stage. Also, the web scraper provided the output under structured 

data quickly which was beneficial for the data analysis stage.  

Figure 18. Conducting time of market research process 
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In order to clarify the benefits of applying web scraping technology regarding time 

productivity and quality of the collected data in the market research process of 

small rental businesses, face-to-face interviews with other Airbnb hosts will be or-

ganized. The interview process and analysis will be presented in the next chapter.  
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5 COLLECTION OF DATA 

This chapter outlines the data collection process, interview setup, analysis, and 

the results of the study. 

5.1 Interview 

A face-to-face interview is a staple method used in qualitative research. As the 

qualitative data collection method collects in-depth answers from a focused small 

group of people that will manage and use the implemented system, it helps solve 

research questions. (Wei, Liou & Lee 2008, 607-626.) 

The face-to-face interviews were carried out within selected Airbnb’s hosts in Hel-

sinki in October 2020. The goal of these interviews was to find out how the web 

scraper could be beneficial for their current market research processes as well as 

find out further suggestions to improve the scraper. The same open-ended ques-

tions were delivered to all interviewees and mainly operated in conversation for-

mat. Also, these interviews were performed in English and documented. The inter-

view’ structure is as below: 

• General introduction of the web scraper 

• Evaluation of market research processes before using the web scraper 

• The benefits of web scraper could bring from the point of view of each par-

ticipant 

• Expected functions or features could be used for further improvements. 

5.2 Design the structure of the interview 

The data were gathered through face-to-face interviews, four Airbnb hosts agreed 

to participate in the interviews and provided data. The four invited interviewees 

were divided into two groups that are initial testing and final testing groups. The 

first group evaluated the first version of the web scraper, and collected data is en-

forced for continual improvement. The second group tested the fixed version at the 

final stage of the research and provided further improvement ideas. 

The interview consisted of 8 questions that were divided into three important parts. 

The first part included general questions regarding users’ feelings about current 
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market research processes. The second part contained questions about collecting 

competitive data using implemented web scraper. Finally, the third part mostly fo-

cused on users’ expectations of additional features and functions of web scrapping 

solutions. Questions in the interview mostly required detailed responses. Hence, 

the qualitative research was applied to collect and analyze answers regarding 

such open-ended questions. The full list of questions is shown in Appendix 1. 

All users were given general instructions to use the web scraper as well as the 

scraper application one day before the interview. Each user had around one hour 

to examine the web scraper. Figure 19 presents the timetable of the interview pro-

cess as well as the analysis. 

 

 

 

 

 

 

The purpose of conducting interviews is to evaluate the effects of web scraping in 

the market research process of Airbnb hosts. Also, the results of the interviews 

help to solve the initial research questions. The goal of dividing participants into 

two groups is to raise requirements during the web scraper implementation and 

have the scraper to be tested twice.  

5.3 Interview results 

This sub-chapter presents an analysis of the data received from face-to-face inter-

views, compiles findings, and draws conclusions from interview results. Four inter-

viewees agreed to participate in the conversations. The interview results aim to 

demonstrate the author’s assumptions about applying web scraping to the market 

research process could help to reduce the execution time. The analysis of each 

conversation is summarized and presented separately below. 

 
 September 2020 

 

 

September – Octo-
ber 2020 

 

 
October 2020 

 

Interviews with the first group Interviews with the second group Data Analysis 

Figure 19. Timetable of data collection and analysis 
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Business owners’ general data 

In the first part of the interview, the conversation gathered general data about in-

terviewees’ businesses. It was important to get an understanding of their business, 

the market segment, and the reliability of data received from participants. 

All four participants are Airbnb hosts and have rental listings in the Helsinki region, 

but the rental businesses were founded in a different time. 

Business owners’ current market research process 

The second part of the interview collected information about the market research 

process that participants are currently using. As mentioned earlier in Chapter 3, 

there are four main steps in market research. Therefore, questions were asked 

separately for each step of the process 

First of all, there was a question about their target objectives that need to be re-

searched for the business. Participants defined four common objectives for re-

searching: 

• real-time pricing 

• listings’ location 

• listings’ capacity 

• customers’ reviews  

• listing’ rating. 

All participants mentioned pricing as their top research objective. There was one 

participant stated that the pricing is her priority of researching: 

The price per night depends on many factors like season, day of week and it 

affects the monthly revenue. 

The reason for this general concern about the pricing system is that it could help 

Airbnb hosts to optimize their rental listings. Although the Airbnb platform provides 

a smart pricing tool for hosts, the tool aims to help increase the occupancy rate by 

suggesting lower prices than the hosts’ expectation (Gollapudi 2020). Hence, 

Airbnb hosts prefer to research and compare competitive prices against prices of 

listings in the same market segment. 
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Secondly, there were questions regarding the development of the research plan as 

the second step of market research. According to answers, participants usually ac-

cess the travel aggregator websites from two to four times a week that depends on 

seasons. There were four websites that four hosts focused on: Booking.com, 

Kayak.com, Momondo.com, and Airbnb.com. In terms of sampling sizes, partici-

pants answered that they usually collected data from 50 to 100 similar listings in 

the same location. Also, while answering questions about the research plan, inter-

viewees noted that they recorded data and information in Excel: 

I would like to use an Excel spreadsheet to store collected data as it’s easy to 

use and I can also analyze data in it. 

The market research plan included choosing data storage options. Data extracted 

are usually saved to flat files such as XLSX, CSV, XML, etc. 

Thirdly, there was a section with questions about collecting data and information 

processes. Questions focused on execution time and data quality. While three par-

ticipants gathered data manually by searching listings, copying, and pasting data 

to Excel spreadsheets respectively, the fourth interviewee stated that she collected 

information with ParseHub which is a web scraping service. Participants specified: 

As I am running three Airbnb listings at the same time and they are in differ-

ent locations, I find ParseHub useful for my business.  

Moreover, participants estimated that the execution time was in the range of 3-5 

hours for one person to handle the task. The process collected information on list-

ings’ names, locations, capacities, price per night, and customer ratings. Also, be-

cause of the large amount of manual data entry, there were typo errors in the re-

sults, such as punctuation mistakes, spelling, or grammar.  

Browsing through many web pages to collect information is overwhelming. In fact, 

the case study had similar problems with the manual data collection process as in-

terviewees. Therefore, the research was conducted with the goal to minimize time 

spent on gathering desired data as well as transform collected data to standard 

database format.  
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Abby Corner’s web scraper usage 

Participants were asked to use Abby Corner’s web scraper in their data collection 

process one day before the interview. After that, there were questions about their 

opinions on the web scraper and whether it could be beneficial for their market re-

search process. At first, the majority of participants mentioned that it was easy to 

paste the link, and the preview screen for the website’s content went well. How-

ever, some of the opinions were that it was difficult for them to understand website 

structure to select the correct HTML and CSS components for executing the 

scraper. For example, one of the interviewees said: 

The website structure in the preview screen has been confusing to me. 

Also, another interviewee stated: 

I could not find the exact place of data I want to extract. 

The reason for these opinions is that the Abby Corner’s web scraper requires to 

have basic knowledge of HTML and CSS to control it. The author herself had a 

previous technical background so that she could monitor and use the solution in 

her business model. 

Based on the received responses, the author had a quick explanation of HTML 

and CSS components. After that, together with the author, participants run the web 

scraper to collect their desired information and examined how it could work. There 

were questions to follow up with participants regarding their feelings about the so-

lution as well as its features. In terms of the execution time, the majority was 

happy about the speed of collecting the required information on the web scraper. 

They evaluated that the web scraper could minimize a three-hour-task to only 2-3 

minutes. One participant also said: 

The scraper runs pretty fast. It is definitely worth learning HTML. 

Also, there were two interviewees mentioned that the exported data files are suita-

ble for them to do further analysis. For instance, one participant answered: 

The output is under XLSX format is suitable for me to explore data with visu-

alizations in Excel. 
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Based on the participants’ answers, the interview sections help the research verify 

the author’s assumption in Chapter 3. By applying web scraping to the data collec-

tion process, it improves the execution time that decreases the spent time on this 

step from three hours to three minutes. In addition, the participants declared them-

selves satisfied with the exported data format.   

The last question of the interview section was optional. It aimed to let interviewees 

give some suggestions for applying the web scraper to the market research pro-

cess. Most of the ideas were mainly about Abby Corner’s features. For other 

Airbnb hosts could also apply Abby Corner’s web scraper to their model, add brief 

instruction of selecting HTML components and CSS elements, the possibility to se-

lect data to scrape by directly choosing on the website interface. Also, participants 

would like to send the output to the email. That is because Airbnb hosts some-

times want to send the result to their team or partners, and email is a popular tool 

to exchange information. The participants suggested that: 

Also, the email button to export results could be useful. 

To sum up, key findings from data collection through interview sections and data 

analysis part could recommend for further improvement of the web scraper imple-

mentation as well as the research. As a suggestion for further development is also 

a part of the constructive research framework, they are presented in sup-chapter 

5.4. 
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6 CONCLUSIONS 

After summarizing theoretical research and case study’s results, this chapter con-

cludes answers to the research questions. The demonstration, applicability scope 

of the research is also discussed as parts of the constructive research approach.  

6.1 Answering research questions 

The goal of the study was to explore how the web scraping technologies can sup-

port the market research process for the rental property business. In order to 

achieve the initial purpose, this section answers formulated research questions in 

Chapter 1. The results are presented below, starting from sub-questions to the 

main research question: 

How do existing market research steps look like? 

As stated in Chapter 3, the traditional market research mainly includes four steps: 

defining objectives and problems; collecting data manually; analyzing data; visuali-

zation, and communicating with data. As the amount of data on the internet is un-

imaginable, data collection is the most time-consuming step. In the interview sec-

tion, three participants mentioned the challenges of identifying and collecting the 

relevant data. Moreover, inaccuracy in the manual data collection is another issue 

that makes the existing market research less efficient.  

How does a web scraper service help to collect competitive market data? 

According to the web scraper implementation result, the scraper helped to de-

crease the time spent on the data collection process from 3 hours to 30 minutes 

for 98 listings’ results. The web scraper service helps the researcher to collect a 

huge amount of data from multiple websites. One of the biggest advantages of us-

ing a web scraper for market research is speed. It replaces repetitive tasks and in-

creases the efficiency of the process. By implementing the web scraper, users 

only need to select the relevant information and send the order to the service. In 

addition, employing a web scraper in market research will increase the accuracy of 

the collected data. 

What are the stages of building a simple web scraper as a service? 
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While purchase web scraping service could be overpriced for small businesses, 

creating the web scraper service with Python is simple and easy to understand. 

The implementation part of the thesis presented required frameworks to build one 

web scraper service from scratch. 

The web scraper service is the combination of two parts that are scraping and web 

application. Creating a simple web scraper service is easy to adopt, follows the 

common three stages that are detection, developing the scraping site, and building 

the simple web application.  

The detection includes identifying and detecting the web page that the user wants 

to extract data, selection of relevant information. In order to collect the data in an 

automatic way, the development of the scraping site could be done with the help of 

BeautifulSoup or Scrapy. The final stage is to integrate the scraping technology 

with the web service, and it could be quickly completed by applying Flask.  

To conclude, the main research question is answered below: 

How can the web scraping technologies support the market research pro-

cess for rental property business? 

Web scraping technologies enable innovative methods of collecting data concisely 

that support the market research process. Also, web scraping provides service at 

a low cost, and it is easy for small rental property businesses to implement. In this 

case study, the web scraper helps Airbnb hosts generate information on rental list-

ings from Booking.com, customer rating, price, and promotions. Employing web 

scraping helps users save time on the data collection process and focus on ana-

lyzing and communicating with data for decision-making.  

With the web scraper, Airbnb hosts can collect real-time pricing intelligence data 

and quickly react to the situation for the competition. Thanks to suitable formats of 

exported data, business owners can easily analyze the dataset to improve market-

ing campaigns, understand customers’ behavior as well as monitor vacancy rates, 

which are really important in the COVID-19 pandemic 

6.2 Demonstration of web scraping solution working 

As a demonstration of the web scraping solution working, especially the supports 

of the web scraper to the market research process, interviews were carried out 
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within Airbnb hosts in which participants examined the solution in their market re-

search process. The main goal of the study to evaluate whether a web scraper 

could help Airbnb owners to collect competitive market data in an efficient way. In 

general, feedback received from interviews was positive. Also, the final outcome of 

the case study was successful in the end that it decreased the time spent on the 

gathering data process. Together with the interview’s results and the outcome of 

the case study, it can be concluded that the research has reached its initial objec-

tives. 

6.3 Examination of applicability scope 

In order to examine the applicability scope of the study, the results of the inter-

views were taken into consideration. The initial applicability scope of the research 

was to demonstrate whether the web scraping could support the market research 

process of small rental businesses. From the interviewee’s answers, the web 

scraping technology could be beneficial for these businesses regarding time 

productivity and efficiency. However, there were challenges for users that do not 

have a previous technical background to create and maintain a web scraper by 

themselves. The reason for this fact was that the case study had the financial limi-

tation, and building a web scraper from scratch could fit the business’ current re-

quirement. 
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7 SUMMARY 

In a nutshell, the application of web scraping is the data extraction in only a few 

minutes to gather entire pieces of information and convert unstructured data into 

an organized format. This thesis discovered the benefits of having web scraping in 

the market research, especially the time productivity and efficiency in collecting 

relevant information stage. Thanks to web scraping, businesses can quickly ac-

cess and collect competitive market data as well as organize and manage data ef-

ficiently. 

The objective of this thesis was to find out how web scraping could support a small 

rental business’ market research process. As the case study had a budget limita-

tion, this research developed a web scraper with a programming language, which 

is Python. This implementation required previous technical background for creat-

ing and maintaining the solution. Hence, other companies could look at web scrap-

ing services that offer available functionalities with different subscription fee op-

tions. 

Along with the theoretical background and case study giving practical results, the 

research accomplished the initial goals and was able to answer the main research 

question. The web scraping helped Airbnb hosts automate collecting data steps 

with high data collection quality and sped up the case study's market research pro-

cess. Based on these key benefits, it leads to the conclusion that companies could 

consider web scraping as a powerful technology to scrape competitive information 

in order to make timely and suitable decisions. Lastly, the final sections present 

the reliability and validity of the research as well as suggestions for further im-

provements in the future. 

7.1 Reliability and validity 

Considering the data collection of the research, the interviews were handled with 

Airbnb hosts who have operated the business from two to four years. They have 

worked closely with the market research process and had experience in collecting 

competitive data. Hence, their outputs and assessment are reliable, useful, and 

practical. Also, this could help increase the reliability of this research.  
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7.2 Suggestions for further development 

In general, the results of the case study and testing sections with interviewees 

have valid data. However, because of the COVID-19 situation, the research was 

only able to invite a limited number of interviewees. Moreover, the research was 

conducted in small rental businesses in the Helsinki region. Hence, the research 

results may not be applicable to other business concepts and other regions.  

Some of the potential topic for further development to continue after this thesis 

could be: 

• Add brief HTML and CSS instructions to select correct components and 

classes in the web scraper. 

• Design different prototypes for the user to monitor the web scraper without 

knowledge of HTML and CSS. 

• Add the option to send results to the email address.  

• Interview with bigger numbers of participants from other region’s markets. 
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APPENDICES 

Interview Question 

1. What is your name? 

2. How long have you been working as Airbnb hosts? 

3. Describe briefly how does the current collecting market data process? How 

long does it take? 

4. How many times do you visit websites such as booking.com, kayak.com, 

momondo.com a week to review the rental market? 

5. Which data sources were extracted? 

6. How do you feel about the web scraper? Do you have any difficulties in us-

ing the solution? 

7. Do you think the web scraper could support your market research process? 

Are you willing to use it in your weekly market research? 

8. Do you have any suggestions for improvement? 
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